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PREFACE

In November 1991, the Congress of the United States passed the Emergency Unemployment
Compensation Act (P.L. 102-164). The act included a section that created the Advisory Council
on Unemployment Compensation, which was charged with the task of evaluating "the
unemployment compensation program, including the purpose, goals, countercyclical
effectiveness, coverage, benefit adequacy, trust fund solvency, funding of State administrative
costs, administrative efficiency, and any other aspects of the program and to make
recommendations for improvement."

The Advisory Council is made up of eleven members who represent the interests of business,
labor, state governments, and the public. Five of the members are appointed by the President,
three members are appointed by the Senate, and three members are appointed by the House of
Representatives.

The Advisory Council has generally approached its work by focusing its attention on broad,
fundamental elements of the Unemployment Insurance system. During 1993, its first year of
operation, the Council examined the need for reform in the Extended Benefits component of the
Unemployment Insurance system. Its work during the second year focused primarily on those
issues related to benefits, eligibility, financing, and coverage. During its third and final year
of operation, the Council is considering issues generally related to program administration,
including appeals and federal-state responsibilities, as well as issues such as nonmonetary
eligibility and program data.

In carrying out its mandate to evaluate and analyze the Unemployment Insurance system, the
Advisory Council has relied on a diverse collection of information sources. The Council
receives regular briefing materials from its staff and has also held a series of public hearings
across the country in order to allow interested individuals and organizations to present their
views to the Council. In addition, the Council has planned a number of academic conferences
to facilitate the exchange of ideas and the presentation of works of research on Unemployment
Insurance. These forums include two economics research conferences, one held in August 1994,
and another planned for August 1995, and a legal symposium, sponsored jointly with the
University of Michigan Journal of Law Reform in March 1995.

These two volumes contain much of the research that has been undertaken to date on behalf of
the Council, both by the Council’s staff and outside researchers. Additional reasearch will be
published later this year. The papers presented at the legal symposium will be published
separately by the University of Michigan Journal of Law Reform in 1996.
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I. Introduction

The incidence of the unemployment insurance (UI) payroll tax is important for
three main reasons. First, to assess the policy effects of a UI program, we need to know
who ultimately pays for its costs. Is it consumers through higher prices, workers through
lower wages, or owners of capital through lower profits? Second, an important part of the
past research on Ul focuses on the incentives created by different UT tax systems. In
particular, the role of impertect experience rating in encouraging the use of layoffs has been
emphasized.! An underlying assumption of this work, however, is that the employer bears
at least some burden of the Ul payroll tax. Experience rating induced increases in tax rates
do not provide an incentive to reduce layoffs if increases in the tax can be shifted on to
workers or consumers. Third, evidence on the incidence of the UI payroll tax is useful to
answer the larger question of the effects of other payroll taxes and mandated benefits on
wages and employment. This question has drawn much recent attention with employer
mandated health insurance under consideration.?

Unfortunately, there is currently almost no empirical evidence on the incidence of
the UI payroll tax. More generally, the effects of firm-level variation in tax rates on wages
and employment have not been extensively examined. Such variation (otten based on
experience rating or firm size) is a key part of many payroll taxes or mandates such as UL,
workers' compensation, parental leave, advance layoff notice laws, and health reform
proposals. Using administrative data from eight states, this paper directly examines the
relationship between a firm's Ul tax rate and the wages paid to its employees. In the next
section, we discuss the theory of tax incidence and review some past work on the subject.
Section III discusses the empirical implementation of the model, while Section IV presents

the empirical results. Section V then concludes.

ISee Topel (1983, 1990), Card and Levine (1994), Anderson and Meyer (1993), for examples.

2See Gruber and Krueger (1993). Gruber (1994) and Aaron and Bosworth (1994), for examples.



II. Theory and Background

FINANCING BENEFITS THROUGH PAYROLL TAXES

A tax levied to finance fringe benefits is a standard textbook example. In response
to the tax, the demand curve shifts downward and to the left, reducing the equilibrium
wage and employment. The magnitude of the effect on the wage and employment depends
on the demand and supply elasticities of labor. This textbook version can be modified for
the case where the worker values the new benefit provided.3 If the worker values the new
benefit there will be a downward and rightward shift of the supply curve that will
exaggerate the wage effect, but which may counteract and possibly even reverse the
adverse employment effects of the tax. This case is neatly summarized in Gruber and

Krueger (1991) in the equation:

dw _ n'-an’
df nd_n: ’

(1

where
W=the wage rate,
T=the cost of the benetit,
n?=the elasticity of labor demand,
n*=the elasticity of labor supply, and
or=the worker's valuation of the benefit as a fraction ot its cost.
Thus, the change in the wage rate depends on the elasticities of labor demand and
supply as well as on the workers' valuation of the benefit. In the case where workers value

the benefit at its cost to the firm ( @ =1), there is no change in employment as the wage fully

3See Burkhauser and Turner (1985) and Summers (1989).
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adjusts for the increased costs. In the general case, the proportionate change in
employment following the tax is:
dL._ W +1-W, ,

2 —_—n,
@ g

where W and W are the wage rate before and after the tax, respectively. This equation
states that the proportional change in empioyment is the proportionai change in the cost of
labor (wage rate plus tax) times the elasticity of labor demand. For a given elasticity of
demand, if the wage falls more after the imposition of the tax, the adverse employment
effect is diminished.

The incidence of the UI payroll tax is more complicated than this textbook case of a
tax which is the same for all firms. Unemployment insurance taxes vary across states and
across firms within states. The federal part of the UT tax which all firms face is currently
0.8 percent on the first $7,000 of wages, while the state tax usually has a wide range of
rates and is levied on a slightly higher base. In fact, variation in tax rates or the costs of
mandates is very common. The variation in Workers' Compensation (WC) premiums is
similar to UI taxes. The Clinton health care reform proposal would levy rates ranging from
3.5 to 7.8 on firms depending on their size and wage level. Similarly, employer mandates
such as the Worker Adjustment and Retraining Act (WARN), the Family Leave Act. and
the Americans with Disabilities Act (ADA) only apply to large firms (over 100 employees
for the WARN, over 14 for the ADA). Despite the fact that variation across firms in tax
rates is quite common, to our knowledge there has been little attempt in past work to
differentiate between the effects of this variation at the firm level and that at the market
level.

The importance of tax heterogeneity for incidence can be illustrated by the case of
variation in tax rates within a competitive industry. Within a given market for labor, the

wage rate is fixed and cannot be lowered in response to variation in taxes at the firm level.
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Thus, differences in tax rates within a given market cannot be shifted to labor. This
example makes it clear that one should expect different wage and employment responses to
variation in taxes within markets compared to variation across markets. To determine the
likely incidence of a tax like the UT payroll tax, one needs to separately examine the effects
of variation within markets and variation across markets.

In the case of Ul it is unclear what is an appropriate value of &, the worker's
valuation of Ul as a fraction of its cost. In a cross-section, much of the variation in taxes
reflects differences in the risk of layoff and its compensation through UI benefits.
However, workers may put positive or negative value on this package of layoffs and
benefits. To motivate the possibility of a positive value, we note that many union contracts
require that more senior workers be temporarily laid off first. Presumably, when we
examine changes in taxes below, much of the variation in taxes reflects increases in state Ul
tax schedules that have little to do with benefits, or the tax changes reflect changes in
layoffs at the firm level a year or more in the past. These changes do not reflect changes in
benefits received, so that « should probably be set to zero for analyses of these changes.

These observations suggest two issues that empirical work on incidence needs to
consider. Keep in mind the UI case where there is roughly a tixed per worker tax on all
firms, plus a tax that varies across firms within industries. It is the variation across firms
that allows estimation of an effect of taxes on wages, but one also cares about the incidence
of the fixed per worker tax. First, the incidence of the variation in taxes used to estimate
the effects on wages may differ from the incidence of other components of the tax.
Second, workers' valuation of the benefits associated with the variation in taxes may differ

from their valuation of benefits associated with the flat tax on all firms.

PAST WORK ON UI INCIDENCE
A thorough discussion of the incidence of the Ul payroll tax can be found in Lester

(1962) who argued that most of the incidence of the UT tax will fall on firms. Lester



assumed that most firms operate in competitive industries and will not be able to shift most
of the tax by lowering wages or raising prices. He also rests his argument on evidence
from the 1950's that there are firms at both the minimum and maximum rates in most
industries (generally defined at the 2-digit SIC level), and that most of the minimum rates
are very low. Thus, most of this component of variation in taxes should not be shiftable if
firms are price takers in the labor and product markets. He concluded that only the federal
tax (which is currently .8 percent) is potentially shiftable. Since on average taxes are 2.1
percent of taxable wages, this would imply that only about forty percent of the tax might be
shiftable. In past work, we have established that a wide range of tax rates within a state
continues to exist within 2-digit industry groups (Anderson and Meyer, 1992). The 2-digit
industry classification is likely to be too broad a definition of competing firms in many
cases, however. On the other hand, some of the industries (particularly manufacturing)
have national output markets rather than state ones.

Hamermesh (1977) assumes that in the long run the incidence of the UI tax will fall
about half on workers and half on consumers. He argues that the federal tax cannot be
avoided by workers by changing jobs. Furthermore, the low level of excess profits in our
economy prevents the UI tax from falling heavily on profits. Thus, the state part of the tax

will likely result in long run increases in prices, though it may fall on firms in the short run.

PAST EMPIRICAL WORK ON COMPENSATING DIFFERENTIALS AND FRINGE
BENEFITS

While the past work on the incidence of the UI payroll tax has been theoretical.
there is a large body of empirical work on wage changes in response to increased costs of
fringe benefits or changes in working conditions. This literature has not been particularly
successful in estimating effects on wages except for finding compensating ditferentials for
the risk of injury or death (Smith (1979)). Recently, the effects of mandated workers'

compensation and health benefits on wages have been examined (Gruber and Krueger



differentiate between firm-level variation in tax rates and market-level variation.

III. Empirical Implementation

would like to compare the effects of both firm-level tax rates and market-level tax rates.
While this has typically not been possible in the past, we are able to differentiate between
the components of the UI tax. We construct the data sets for our analysis using
administrative records from the Ul systems of 8 states which participated in the Continuous
Wage and Benefit History (CWBH) project.* For each of these 8 states, quarterly wage
records and weekly UI receipt records were collected for a sample of between 5 and 20
percent of the state's covered workers from 1978 to 1984, with the exact sample period and
sampling rate differing by state. This procedure results in a sample with approximately 30
million quarterly wage records. Since working with a data set of this size becomes
unwieldy, we have drawn a random subsample of close to 1 million quarterly
observations.>

Unfortunately, since we do not have intormation on hours or weeks worked in the
quarter and therefore cannot calculate hourly or weekly wages. we must use quarterly
earnings as our measure of the wage. Thus, it is important to be able to exclude those

quarters in which a separation or accession occurs, in order to be reasonably certain that we

4The eight states are Georgia, Idaho. Louisiana. Missouri, New Mexico. Pennsylvania. South Carolina and
Washington.

5 Additionally, only individuals with identification numbers unique to 7 significant digits were retained.
allowing us to truncate identifiers and therefore make enormous savings in storage space.

SInformation on weeks worked was collected in Pennsylvania and Washington. however.



are comparing full quarters. In the Appendix we describe the identification of these
separations and accessions. Additionally, since it is likely that for multiple job holders at
least one of those jobs is part time, we exclude all such observations. Additionally, we
exclude all observations with quarterly earnings below $1,000 or above $29,000.7 While
such precautions should limit the number of observations which are not full quarters of
full-time work, nonetheless there will be some part-time workers and those with short
periods of uncompensated unemployment remaining in the data.

Additionally, we have an alternative earnings measure available to us. Each
individual wage record also includes information on the firm's total quarterly payroll (in
thousands of dollars) and average monthly employment over the quarter, allowing us to
calculate average quarterly earnings at the firm.2 Thus, we also create a firm-level data set.
In both cases, the earnings measure is indexed using state average weekly earnings. For
both the individual-level and firm-level data set, we calculate the firm's Ul tax rate in the
same way. Each state assigns firm tax rates based on a state schedule that relates a firm's
tax rate to its past experience with the UI system.® This tax rate is reported on each wage
record. In addition, there is a small federal tax of 0.7% prior to 1983 and 0.8% after that.
However, the statutory tax rate does not equal the proportion ot wages paid in taxes,
because the taxable wage base in each state is usually much lower than average wages.
Thus, we adjust each rate by multiplying it by the appropriate state or federal taxable wage
base divided by 4 times the average of earnings over the current and past quarter. In the

empirical work that follows, we will use changes in earnings over these two quarters, so

TThis is measured in 1978 dollars. Note that a worker employed for 30 hours per week at the minimum
wage of $2.65 would have quarterly earnings of $1.034.  For the individual-level data. .128 of the
observations are excluded due to the lower limit on earnings, while .003 are excluded due to the upper limit.
The comparable figures for the firm-level data are .088 and .004.

8The same quarterly earnings restrictions are applied to the firm data as were used with the individual-level
data.

9See Anderson and Meyer (1993a) for additional details on the features of the Ul system.



variable.

Having expressed the firm's tax rate as a proportion of earnings, it is now
straightforward to construct a similar measure at the market level. To define a market, we
have grouped similar 3-digit standard industrial classifications (SIC) into 138 different
industries. Since we are mainly concerned with labor market effects, we define the market
to be local (i.e. state level), rather than national. Thus, for a local market rate, each
observation is assigned the average tax rate over all firm observations in the state that
quarter within the grouped 3-digit industry. However, if there are less than 4 firms in the
local market, the observation is dropped.!® Note that for many nonmanufacturing
industries, including the largest ones of services and retail trade, this labor market-based
definition is probably also a reasonable definition of the output market. A final Qariable of
interest is the level of employment. As was noted above, each individual wage record also
contains the tirm's average monthly employment over the quarter. Thus, our firm-level
data set will allow us to investigate both the earnings and employment effects of the UI
payroll tax. Recall that theory would imply smaller employment effects the larger the
earnings effects are and vice versa. Finally, we also aggregate the firm-level data to create

a market-level data set.

MODEL SPECIFICATION

A drawback to the available data is a lack of any individual-level controls and of
most firm-level controls. To deal with this omission, we estimate all of our models in
differences. For the individual data, we calculate annual changes within job matches, that
is, we use only individuals that remain in the same job across two years. Correspondingly,

for the firm-level data we calculate annual changes within firms. Thus for the models that

10This implies dropping an additional .125 of the individual-level observations and an additional .140 of the
firm-level observations .



we estimate, the variation in tax rates is due solely to changes over time within the firm. At
the firm level, these changes are due to changes at the state level in the tax schedule and
taxable wage base, as well as due to movements of the firm along a given state tax
schedule. These movements along a tax schedule occur due to the experi'ence rating of the
Ul system. Thus, all else equal. a firm which increases its use of the system should see an
increase in its tax rate. At the market level, the variation in tax rates is due to the same
state-level changes, as well as to the aggregated effect of changes due to individual firms
movements along a given schedule.

In all cases, we use the change in the natural log of the appropriate earnings or
employment measure as our dependent variable. For the earnings equations, not only is a
log specification the standard, but since the tax rates are expressed as a proportion of
earnings, this specification provides us with a straightforward interpretation of the key tax
coefficient. If the incidence is fully on the firm, we would expect the coefficient on the tax
rate to be 0, while if the incidence is fully on the worker, we would expect the coefficient to
be -1. More generally, the coefficient should be in the interval [-1, 0], where the absolute
value represents the proportion of the tax which is passed on to the workers in the form of
lower earnings. This restriction does not hold for all market structures, however. For
example, in the case of oligopoly, the coefficient may be less than -1, as shown in Katz and
Rosen (1988). While there is not a similar [0, -1] restriction on the tax coefficient in the
employment equation, if the full amount of the tax is passed on in the form of lower
earnings, the employment effect should be zero, while in all other cases the effect should be
negative.

Recall, however, that for a firm which is a price taker in the labor market, we
expect a competitive wage to be set at the market level, theoretically implying a firm-level
tax coefficient of zero in the carnings regression, while the market-level coetficient is
expected to be negative. Accordingly, since the cost of labor (including the tax) for a price-

taking firm rises with the tax, we expect an employment decline in response to the tax. To

P-11



the extent that markets are not perfectly competitive, and given that our definition of the
market and our market tax rate are approximate, both the firm-level and market-level rates
may be significant in each case. Thus, we first regress the change in log earnings and the
change in log employment on both the change in the firm-level tax rate and on the change in
the market-level tax rate. Additionally, we estimate models in which changes in the firm-
level and market-level rates are included separately. This last specification is most similar
in spirit to what has been done in past empirical work. Descriptive statistics for the key
variables in each data set are presented in table 2.

In all cases, we estimate the various models first allowing only for aggregate time
effects, and then allowing the time effects to be state-specific. Note that in this latter case
we are essentially removing any variation which is due solely to changes in tax rates which
are common across all firms in the state. While it is often assumed that variation in tax rate
due to changes in the state tax schedule is more exogenous than variation due to movement
of the firm along a schedule, this is likely not to be a valid assumption for this work,
especially when considering the relationship with employment.!! It is often the case in our
sample that upward shifts in the state tax schedule occur after a recession, when state trust
funds have been depleted. Thus, positive changes in the tax schedule will tend to be
correlated with economic recovery, when employment gains are likely to be positive. In

such a case, reliance on variation due to changes in state schedules is likely to result in

estimates with a positive bias.

IV. Empirical Results

ESTIMATES USING INDIVIDUAL DATA

!1Besley and Case (1994) address the issue of endogenous policy change more generally. as well as
providing an application to WC.

10
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We begin by using individual-level data to estimate the effect of the UI tax on
individual quarterly earnings. Table 3 presents the results from several alternative
specifications of regressions using the annual change in quarterly earnings for those
individuals not changing firms. In model (1) both the change in the market-level tax rate
and in the firm-level tax rate are included, while in models (2) and (3) only the change in
either the market-level or the firm-level rate is included. Models (4) to (6) repeat these
specifications, but allowing for state-specific time effects. Looking first at models (1) to
(3), we see that only one of the coefficients on the change in the tax rate has the expected
negative sign, and none of the coefficients are significant. The results of models (4) to (6),
however, are much more in line with our prior expectations. Here, we see that all of the
coefficients are negative, and those on the change in the market-level rate are significantly
so. Note that while we cannot reject that the coefficients on the change in the firm-level
rates are different from zero, we are able to reject that they are equal to -1. Thus, we can
conclude that firms do bear some burden of the experience rated tax. However, we cannot
reject that the coefficients on the change in the market-level rate are equal to -1.

Not only are the results of models (4) to (6) more in line with the theoretical
predictions, they are also based on an arguably more exogenous source of variation than
are the estimates of models (1) to (3). Since we are using quarterly earnings, our
individual earnings measure is likely to be influenced by hours and weeks of employment,
despite our precautions. Thus, we would expect this earnings measure to be correlated
with the business cycle in a manner similar to that of employment, as was discussed above.
Recall that the fact that shifts up in the tax schedule generally occur during upswings in the
cycle implies that estimates using this source of variation are likely to be positively biased.
In fact, when we rely less on this type of vanation, the estimates are much more negative.
Thus, based on the individual data, and models (4) to (6), we would conclude that at the
market-level, much of the Ul payroll tax is passed on to the worker in the form of lower

wages, but that within markets, firms are unable to pass on all of the tax. Since we are also



interested in the employment effects of the tax, though, we now turn to firm and industry

data.

ESTIMATES USING FIRM AND INDUSTRY DATA

Table 4 presents the results from using firm data to estimate the effect of the UT tax
on firm earnings and employment. Models (1) to (6) correspond to those in table 3, with
the top panel using the annual change in average quarterly earnings at the firm as the
dependent variable, and the bottom panel using the annual change in employment at the
firm. The results of models (1) to (3) in the top panel, however, are quite different from
those of table 3. Here, the estimated coefficients on the change in the market-level rate are
significantly negative. In fact, in both cases we can reject that the coefficients are -1,
indicating that the estimates are outside of our expected range for competitive markets.
When entered alone, as in model (3), the coefficient on the change in the firm tax rate is
negative, and significantly difterent from both zero and -1. However, in model (1) it is
positive and insignificant.

Turning to the bottom panel, models (1) to (3) continue to provide unexpected
results. When the changes in both market-level and tirm-level tax rates are included, the
effect of the market rate is positive and significant. When the change in the market rate 1is
included alone, it remains positive, but is no longer significant. The coefficient on the
change in the firm-level rate is negative and significant in each case. Recall, however, that
the correlation of shifts in state tax schedules with the business cycle is likely to positively
bias estimates of the effect of the Ul tax on employment in these models. Indeed, when we
compare the results of models (1) to (3) with those of models (4) to (6) we see that the
former are generally much more positive. While the coefficient on the change in the market
rate in model (4) remains positive, given theblarge standard error, we cannot reject that the

true effect is negative. Also, although the coefficient in model (5) is negative, it is not
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significantly different from zero. The coefficients on the change in the firm-level tax rate
remain significantly negative. |

Returning to the top panel, we see that the results of models (4) to (6) are somewhat
similar to those obtained in table 3. The coefficients on the change in the firm-level tax rate
are never significantly different from zero, but in each case we can reject that the coefficient
is equal to -1. The coefficients on the change in the market-level rate are negative, but due
to the large standard errors we can reject neither that they are different from zero nor that
they are different from -1. In the case of model (4), the magnitude of the point estimate is
not far off from that of table 3, though. Comparing these results to those of models (1) to
(3), though, we see that they are less negative, implying that our earnings measure is
countercyclical. While this is perhaps an unexpected result, it may be plausible given the
definition of earnings that is used. Recall that total payroll is divided by firm employment
in order to obtain average earnings at the firm. If payroll is less procyclical than
employment, this overall measure will appear countercyclical. As a result, models which
use variation due to shifts in state tax schedules will be negatively biased.

Overall, then, based on the tirm-level data and models (4) to (6), we can conclude
that firms are unable to fully pass on the Ul tax in the form of lower wages, and that we
tt'lus see firm employment decline with an increase in the tax. However, we cannot reject
that the tax is passed on at the market-level and that there is no overall employment effect.
Unfortunately, the standard errors are such that we also cannot reject that the burden
remains on the firm at the market-level, and that there is a negative effect on overall
employment.

It is useful at this point to step back momentarily and look at the bigger picture.
Table 5 presents the results of estimating several models using data aggregated to the
market level. Model (2) allows for state-specific time effects, while model (1) does not.
As before the top panel lboks at annual changes in average earnings, while the bottom panel

looks at annual changes in average employment in the industry. These models are similar
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in spirit to the aggregate estimates in Gruber and Krueger (1991), which use ten year state-
industry cell differences. Just as we saw in table 4, when we use variation which is due to
shifts in state tax schedules, as in model (1), we find an etfect on earnings which is too
negative, while we find a positive but insignificant effect on employment. The results of
model (2) are in line with both expectations and the previous results. Again, we estimate a
large negative coefficient on the change in the tax rate, but as with the firm data the large
standard error implies we cannot reject that it is zero or -1. Similarly, looking at
employment in the bottom panel, the large negative coefficient on the change in the tax rate

is only marginally significantly different from zero.

POSSIBLE BIASES IN ESTIMATION

There remains still an additional issue to consider, given our reliance mainly on
firms' movement along state tax schedules. Recall that these movements are due to firm |
behavior, since the Ul system is experience rated. Thus, a firm which increases its use of
the Ul system will generally find its tax rate increasing, while the opposite is true of a firm
which decreases its use of the system. If changes in individual earnings or average
earnings or employment at the firm are correlated with changes in the firm's UI experience,
our estimated coefficients may be biased. For example, consider the idea that a job
providing a higher risk of unemployment may require a positive compensating wage
differential.!2 If the change in layoff behavior which led to the change in the tax rate is
permanent, then there has been a change in the risk of layott, and there should be a
resultant change in compensation. In such a case, our estimated coefticient for the etfect of
the UI tax on earnings would be positively biased. We should note. though. that a firm’s

tax rate is only adjusted to its layoff behavior with a lag. Thus, if compensation is adjusted

12Topel (1984) finds a significant compensating differential for unemployment. while Abowd and
Ashenfelter (1981) find estimates that suggest the opposite. We should note that these authors do not
account for the incidence of differences in taxes across high and low layoff firms.
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contemporaneously, our estimates should be unaffected.!3 Additionally, if the change is

only temporary, there should be no change in compensation policy.
V. Conclusions

In this paper, we have investigated the effects of the UI payroll tax on earnings and
employment, using both market-level and firm-level tax rates. For a program such as UI,
in which tax rates vary across tirms within markets, it is necessary to consider both effects.
However, past work on similar programs, such as workers' compensation, has been able
to explore only market-level effects. Results based on market-level rates can be useful for
the evaluation of any program which includes a uniform mandate which does not vary
across firms. However, due to such things as special considerations for small business,
few mandated benefit proposals fit this mold of uniform tax rates across firms. Thus,
while one can draw conclusions about market level etfects from the coefficients on market-
level rates, firm-level rates are necessary to fully explore the impact on the firm. Beyond
the more general applicability to any mandated benetit whose financing varies across firms,
the ability to estimate firm-level etfects is especially important for experience rated
programs such as UI and workers' compensation. The incentive effects of an expérience
rated system will be dissipated to the extent that a firm can shift the full amount of its tax to
the worker. |

While our estimates of the effects of both market-level and tirm-level tax rates on
earnings and employment remain somewhat imprecise, we have seen several patterns.
First, our estimates suggest that at least part of the market-level rate is passed on in the

form of lower wages, with the point estimates generally implying close to complete

[3Tax rates are generally changed on January 1, based on experience through June of the previous year We
have also estimated models using only the 3rd and 4th quarters. which implies an additional lag. The
standard errors are quite large. precluding the making of any definitive conclusions. However. the point
estimates actually somewhat more positive, rather than more negative as would be expected if this
simultaneity were a problem.
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shifting. Second, estimates using the firm-level rate strongly indicate that at least part of
this rate is not shifted to the worker, with the point estimates implying that the full
incidence falls on the firm. The estimated employmgm effects are for the most part
consistent with these conclusions. We find that firm employment falls more in response to
increases in the firm's own rate than to increases in the market rate.

While the empirical results leave us with fairly imprecise estimates for the incidence
of the UI payroll tax, they do still provide us with several lessons which are applicable to
the study of mandated benefits. For example, past studies have generally explored only the
effect of the market-level rate on wages, often finding a lax;ge negative effect on wages.
The implication is then drawn that the employment effects of the mandate will be minimal.
While this is certainly true in the aggregate at the market-level, our results indicate that in
the absence of a universal mandate, large amounts of employment reallocation may take

place at the firm-level.
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Appendix on Identification of Turnover:

In order to identify separations and accessions, we use the person and firm
identifier available on the wage records to create job-match histories for each individual. If
a specific job match last appears in a quarter other than the final quarter of data collection,
we identify a separation to have occurred at that time. ' Similarly, if a specific job match first
appears in a quarter other than the first quarter of data collection, we identify an accession
to have occurred at that time. A drawback to this method is that separations which are
followed by a return to the same job without a full calendar quarter intervening will be
missed. However, since the second type of data consist of UI claims records, by matching
these to the wage records we can identify those short temporary separations that result in
Ul receipt. We then are able to drop any quarterly record for which we have coded an
accession or separation or any weeks of Ul receipt. Additionally, we drop the first and last
quarters of data collection, since we cannot tell whether or not an accession or separation

occurs in those quarters.
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Key UI Program Parameters
on July 1, 1980 and July 1, 1983
New Penn- South Wash-
Georgia Idaho  Louisiana Missouri Mexico sylvania Carolina _ington
Taxable Wage
Base ($)
1980 6,000 10,800 6,000 6,000 7,200 6,300 6,000 9,660
1983 7,000 14,400 7,000 7,000 9,300 7,000 7,000 11,400
Maximum Weekly
Benefit ($)
1980 90 132 149 105 106 170 114 150
1983 125 159 205 105 142 213 118 185
Minimum Tax
Rate (%)
1980 07 .90 A3 .00 .60 2.35 1.30 3.00
1983 06 1.70 .37 .80 .60 2.50 1.30 3.00
Maximum Tax
Rate (%)
1980 5.71 4.00 3.33 6.00 4.20 6.45 4.10 3.00
1983 5.38 5.60 5.50 4.40 4.20 6.60 4.10 3.00
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Descriptive Statistics

Table 2

for

Key Variables
Standard
Mean Deviation Minimum Maximum
Individual-Level Data
A Firm-Level Tax Rate -0.0004 0.004 -0.055 0.037
A Market-Level Tax Rate -0.0004 0.003 -0.017 0.020
A Ln(Earnings) 0.012 0.213 -2.857 3.271
Firm-Level Data
A Firm-Level Tax Rate -0.0004 0.004 -0.055 0.049
A Market-Level Tax Rate -0.0004 0.003 -0.017 0.020
A Ln(Earnings) -0.016 0.243 -3.134 3.303
A Ln(Employment) 0.003 0.355 -8.981 8.833
Industry-Level Data
A Market-Level Tax Rate -0.0004 0.003 -0.017 0.020
A Ln(Earnings) -0.019 0.141 -1.724 1.019
A Ln(Employment) 0.001 0.160 -2.199 1.438
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Table 3

OLS Estimates of the
Effect of UI Taxes on
Individual Eamnings

AMarket- AFim-  Calendar
Level Level Quarter

Calendar
Quarter Number

Dependent Variable Tax Rate TaxRate  Only by State of Obs  R2
Only Individuals in Same
Job Match
(1) ALn(Eamings) 0.319 -0.004 YES NO 138886 0.005
(0.325) (0.221)
(2) ALn(Eamnings) 0.316 -- YES NO 138886 0.005
| (0.256)
(3) ALn(Earnings) -- 0.130 YES NO 138886 0.005
(0.173)
(4) ALn(Earnings) -1.276  -0.029 NO YES 138886 0.011
(0.495) (0.221)
(5) ALn(Earnings) -1.300 -- NO YES 138886 0.011
(0.463)
(6) ALn(Earnings) -- -0.231 NO YES 138886 0.011
(0.207)

Note: Changes are annual changes calculated using quarterly data (i.e 1983:1 -
1982:1, 1983:2 - 1982:2, 1983:3 - 1982:3, 1983:4 - 1982:4, etc.).
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Table 4

OLS Estimates of the
Effect of UI Taxes dn
Firm Average Earnings and Employment

AMarket- AFim- Calendar Calendar
Level Level Quarter  Quarter Number
Dependent Variable TaxRate TaxRate Only.  byState ofObs R2
(1) ALn(Earnings) -2.161 0.387 YES NO 91257 0.008
(0.434) (0.277)
(2) ALn(Eamings) -1.774 -- YES NO 91257 0.007
(0.334)
(3) ALn(Earnings) -- -0.493 YES NO 91257 0.007
(0.213)
(4) ALn(Eamings) -0.826 0.387 NO YES 91257 0.052
(0.637) (0.271)
(5) ALn(Earnings) -0.439 -- NO YES 91257 0.052
(0.576)
(6) ALn(Earnings) -- 0.238 NO YES 91257 0.052
0.245)
(1) ALn(Employment) 2.920 -2.363 YES NO 91257 0.005
(0.632) (0.434)
(2) ALn(Employment) 0.557 -- YES NO 91257 0.004
(0.487)
(3) ALn(Employment) - -1.173  YES NO 91257 0.004
(0.311)
(4) ALn(Employment) 1.383 -2.363 NO YES 91257 0.031
(0.938) (0.399)
(5) ALn(Employment) -0.979 - NO YES 91257 0.030
(0.849)
(6) ALn(Employment) -- -2.113 NO YES 91257 0.031
(0.361)

Note: Changes are annual changes calculated using quarterly data (i.e 1983:1 -
1982:1, 1983:2 - 1982:2, 1983:3 - 1982:3, 1983:4 - 1982:4, etc.).
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ABSTRACT

Using a unique data set, we have demonstrated in previous work that employer noncompliance
with Unemployment Insurance (UI) tax reporting requirements is potentially widespread and
costly to the UI system (Blakemore, Burgess, Low and St. Louis, 1993). Nationally, we
estimated that employers underreported over $70 billion of total wages and $728 million of UI
taxes for 1987. Our empirical results from this earlier paper also show that the noncompliance
conforms to theoretical predictions derived from an economic model of deliberate tax evasion.
Since employer tax evasion appears to be systematic, it is conceivable that statistical profiles of
employer reporting tendencies can be designed to detect the noncompliance of individual
employers. In this paper, we use the same data set to investigate systematic noncompliance by
performmg in-sample simulation experiments. Specifically, we test the cost effectiveness of

........ adnds 1
various statistical profiles (based on our economic model of tax evasion) for allocating auditing

resources. We also compare the results of targeting audit resources on "high-risk" firms
identified in our statistical profiles to the results of using alternative auditing strategies, including
random auditing which is commonly used by most states. We find that statistically-based
systematic profiles perform far better than currently practiced auditing strategies in detecting large
amounts of unreported tax liabilities. We also show that some model features, which are data
intensive (i.e., costly), are very valuable in detecting noncompliance. Finally, in the context of
our sample, we compute cost effective audit penetration levels -- the point in the distribution of
firms selected for audit beyond which the expected cost of additional audits exceeds the amount
of additional taxes expected to be collected. By using similar profiles, the UI System potentially
could collect substantial tax revenue that is currently unreported, as well as induce many more
firms to voluntarily comply with UI tax reporting requirements to avoid detection. It is important
to note that improved employer compliance also is important for other reasons, such as reducing
both incorrectly denied claims for Ul benefits (due to employer underreporting) and unpaid
worker compensation premiums.



L INTRODUCTION'

urgess and St. Louis |
Burgess, Low and St. Louis [1993] previously addressed employer compliance with the tax
reporting requirements of the UI system.? Specifically these studies variously find that, based
on a sample of Illinois employers, underreporting of employer tax liabilities is a major problem
for the UI system. Moreover, the underreporting that was detected conforms with theoretical
predictions from an economic model of deliberate tax evasion fully developed in the latter study
(BBLS, hereafter).

Intentional tax evasion poses many problems for the UI system, not the least of which is
a substantial drain from the FUTA trust fund. For the nation, BBLS estimate that 11.1 million
UI eligible workers and $70.6 billion in total wages are not reported to Ul state agencies by their
employers. This causes an estimated $728 million of UI taxes to go uncollected annually.
Closing a revenue gap of this amount obviously is important to the UI system. It also is in the
best interests of complying firms and workers to close the revenue gap. The failure of employers
to accurately report worker UI eligibility causes workers to encounter difficulties collecting (and
UI agencies difficulties in correctly paying) benefits to which workers are entitled. Additionally,
by misreporting their tax liability, noncompliant employers shift the tax burden to complying
firms. This places compliant firms at a competitive disadvantage and may breed general
discontent with the UI system.

The purpose of this paper is to develop multivariate models of employer noncompliance
and analyze which characteristics of employers are statistically associated with the amount of
underreporting.’ The parameter estimates from alternative models are then used in conjunction

with the cumulative probability density functions implicit in the statistical specification to
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calculate a predicted value of various measures of noncompliance for each firm in the sample,
such as: (1) the expected probability of underreporting taxable wages; (2) the expected amount
of unreported taxable wages; (3) the expected amount of taxable contributions due (unreported
taxable wages evaluated at the employer's tax rate); and (4) the expected net audit yield (expected
additional contributions due less the expected cost of auditing). Finally, employers are arrayed
from those with the largest expected amounts of misreporting to those with the smallest (or no)
expected noncompliance. We refer to this as a profile. Obviously, an ideal profile that correctly
ranks all employers is not a practical possibility. Instead, a realistic goal is a profile that
effectively identifies reporting accuracy, on average, even though some large errors may occur
in ranking individual employers. Then, depending on the costs of conducting audits, Ul agencies
could select firms for audits so as to maximize the expected net audit "return" from any level of
audit resources used.

~ If underreported taxable wages were randomly related to employer characteristics, the type
of profiling described above would not be a useful management tool. But when much of the
underreporting is intentional, as BBLS suggest, then statistical profiles of employer reporting
tendencies are potentially useful in detecting deliberate or systematic noncompliance. Indeed,
the economic model of tax evasion developed in BBLS suggests that firms weigh the costs and
benefits of tax evasion when deciding on their reporting strategy. To the extent that most states
rely on random auditing with low audit penetration rates, firms know that the probability of
incurring a cost for noncompliant behavior is low. From this perspective, profiles of
noncompliant firms can improve significantly the collection of UI taxes in two ways. First, Ul

agencies may be able to detect and collect a large proportion of the taxes that continue to go
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unreported. Second, employers may be induced to voluntarily report the correct amount of

In the process of experimenting with various statistically-based profiles, we compare the
detection efficacy of the models. It is one thing to show that variables used in an empirical
model have theoretically correct impacts and appropriate statistical inferences, as is done in
BBLS. But it is entirely possible that a model with these statistical characteristics performs
poorly when used for prediction purposes -- in this case, accurately identifying tax evading
employers. We use traditional in-sample tests of the predictive capability of the profile models.
The efficacy’ of a model is judged by ordering firms from those with the largest predicted amount
of unreported taxable obligations measured in various ways, to those with the lowest. Then, we
compare the predicted with the actual reporting accuracy, provided in the detailed auditors'
analysis we have for each firm in the sample.

Two types of sensitivity analysis are performed. First, we analyze alternative model
specifications to identify the variables most important for detecting tax evasion. Second, we
analyze the detection efficacy of alternative policy variables (alternative measures of
noncompliance) upon which the simulations are performed. We find that the UI tax rate, in
conjunction with two key variables (the firm's turnover rate and the percent of its work force paid
as independent contractors), are important in identifying tax evaders regardless of how
noncompliance is measured; and that a statistical profile using these variables, among others, is
far superior to random auditing or other auditing strategies that do not rely on economic

modelling and statistical profiling. Through in-sample simulations, we also calculate cost
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effective audit penetration levels -- the point in the ranked distribution of firms selected for audit
beyond which the cost of additional audits exceeds the amount of additional taxes expected to
be collected. This exercise, probably more than any other, demonstrates the administrative
effectiveness of statistical profiling models as an auditing strategy. We conclude with a
discussion about the policy implications of the economic model and corresponding simulations.
The discussion emphasizes how the costs and benefits of Ul tax evasion relate to detection

probabilities and noncompliance penalties.

II. DATA SOURCES

A. Construction of the Data Set

The main data source used for this project comes from a sample of 875 firms that form
a stratified sample of the population of Illinois firms in 1987. The data contain information on
both noncompliance and detailed firm characteristics, allowing us to analyze the nature of
noncompliance for firms with varying characteristics. Among the firm characteristics available
in the data set are routine information collected by UI agencies, such as the employment size of
the firm, the statutory UI tax rate for each firm, one-digit SIC codes and UI reporting punctuality.
In terms of noncompliance, the data set contains nonroutine information, collected through
intensive and specialized audits, on unreported workers, underreported (total and Ul taxable)
wages, and UI taxes due on underreported taxable wages. In additioh, the number of employees
reported by each firm in the sample as independent contractors to the Internal Revenue Service
was obtained and merged with the Illinois UI data.

The data we analyze were constructed for a study by Burgess and St. Louis [1990], who
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routine from a file sorted by industry, tax rate and company size. This sorted file was used to
ensure that the sample was representative of the 1987 population of Illinois firms in terms of
potentially important characteristics for investigating employer reporting accuracy. The precise
details on how the systematic samples were selected are provided in Appendix I of Burgess and
St. Louis [1990]. Ideally, the population should include all employers who meet the Illinois
definition of a covered employer, including those who have not identified themselves for IDES
reporting purposes. However, identifying the latter employers, particularly those in the
"underground" economy, was beyond the scope of the study. The other notable exclusion from
the sample is that the audits were not conducted for firms with pertinent UI accounting records
located outside of Illinois. Thus, the audit information analyzed in this report relates specifically
to the population of covered employers with tax records located in Illinois as of the third quarter
of 1987, and the firms selected for the systematic samples were representative of this 1987 target

population with respect to certain key characteristics.

B. Statistical Reliability of Population Estimates and the Study Data

Comprehensive procedures were adopted by the Illinois Department of Employment
Security (IDES) to ensure accurate data for our sample. First, consistent audit procedures/policies
were developed for audits conducted throughout the state; and, because of an emphasis on
thoroughness and consistency, IDES made several changes in audit practices that were important

in ensuring uniform results through the state. The entire IDES Operations Bureau made
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compieted audit findings for each firm were subjected to an intensive review process to en
consistency and accuracy. Each audit was reviewed carefully by the auditor who completed the
work, the; auditor's immediate supervisor and by a Central Office Review Team. This latter
review step involved at least two audit supervisors reviewing every case. When questions arose
at any point in this review process, the accuracy of any questioned item was verified. Moreover,
data coding accuracy was verified carefully by IDES. Finally, computer routines were used to
perform numerous checks on the data received from IDES. Overall, the review/data verification
procedures utilized to construct this sample were unusually comprehensive, even for special
studies such as this one.

Given the stratified nature of our sample, it is necessary to weight sample data to obtain
representative results for the population. In this case, weights were assigned so that the
probability of sample inclusion was proportional to the number of employees in the company.
The procedure for assigning weights, the specific weights for each firm sampled and considerable
detail on these and other sampling issues are provided in Appendix I of Burgess and St. Louis
[1990].

We believe our results provide a sound basis for assessing noncompliance in Illinois, and
can be extended to the nation since reporting requirements as well as noncompliance detection
probabilities and penalties in Illinois are typical of those in other states. Moreover, a major form
of noncompliance -- treating actual employees as independent contractors for tax purposes -- is

associated with federal reporting requirements that evidently are subject to routine detection

procedures by either very few or possibly no state agencies.



C. The Extent of Employer Noncompliance

Summary data on Illinois employer reporting errors for 1987 are reported in BBLS and
far more detail is found in Burgess and St. Louis [1990]. A very high percentage (45 percent)
of all employers in the Illinois sample are estimated to make some underreporting error. This
includes almost 500,000 worker cases that employers erroneously excluded from their reports on
covered Ul employees to IDES. These reporting errors by Illinois employers caused total
earnings to be underreported by an estimated $2.6 billion while unreported UI taxable wages
amount to more than $1 billion.

Not surprisingly, the propensity to make a reporting error (of at least a small amount) is
highest for large firms (firms with at least 500 employees). Seventy-six percent of the large firms
made some reporting error, compared to no more than fifty-six percent of the firms in any other
size category. But in proportional terms, underreporting of workers and wages is considerably
more significant for smaller than for larger firms. Smaller firms in Illinois underreport 14 percent
of their taxable wages and 56 percent of their UI covered work force, whereas larger firms have
errors of less than one percent in each category.

The data also provide detail about the sources of misreporting. As shown below in the
profile simulations, this information is very important for purposes of detecting UI tax evasion.
The main source of unreported wages and workers for Illinois employers is misclassifying
workers as independent contractors. (The other forms of misreporting are failure to file reports
or failure to report casual or part-time workers, tips, bonuses, other types of irregular
compensation, and other minor items.) Workers classified as independent contractors are

removed from regular payroll reports that employers provide to government agencies, including
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besides avoiding UI taxes by issuing 1099 forms, employers also may save the employer's share
of FICA contributions to the Social Security System and premiums for Workers' Compensation

on underreported earnings.

III. A GENERAL MODEL OF EMPLOYER UI TAX EVASION

Considerable attention has been given to the economic basis for both criminal activity and
routine noncompliance with various laws and regulations by firms and individuals. The
fundamental economic concept of this analysis is that intentional noncompliance decisions reduce
to a comparison of the expected benefits and the expected costs of noncompliance. From this
perspective, noncompliance activity is "rationally" considered. The notion of benefits and costs
can be generalized to include a broad spectrum of factors. It includes the obvious factors such
as the expected penalties, as well as subtle (unmeasurable) consideration such as the value of
reputational capital. Since neither costs nor benefits can be known with certainty, this framework
of analysis requires that both be put into probability terms. When considering noncompliance,
the expected benefits of the action must be weighted again the expected costs.

The original statement of the above general model is found in Becker [1968]. Although
there have been many extensions and applications of the model since Becker's classic article, of
particular interest is the study by Ashenfelter and Smith [1979] that analyzes employer
noncompliance with minimum wage laws. Studies of personal income tax evasion (see for

inétance, Allingham and Sandmo [1972], Yitzhaki [1974], Feinstein [1991] and Alm, Bahl and
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Murray [1990]) also provide considerable guidance for our analysis.

The employer model analyzed here follows the general approach found in the above
studies of compliance, and a formal theoretical derivation of the employer's Ul noncompliance
decision is provided by BBLS [1993]. An employer, making the decision whether to comply
with UI regulations, compares the benefits of retaining the taxes owed to the UI system with the
expected costs of that action in a profit maximizing framework. Costs include (among other
factors) a judgment about the probability of being audited, the penalty if detected, and any losses
in reputational capital and auditing costs resulting from detection. The tax advantage gained from
evasion is expected to depend positively on the Ul tax rate -- at higher tax rates, all else constant,

the gains from concealing a dollar amount of taxable wages is expected to increase.

IV. EMPIRICAL ESTIMATES OF THE TAX EVASION MODEL

We estimate our main noncompliance models with the tobit maximum likelihood
procedure as in the income tax evasion models of Clotfelter [1983], Alm, Bahl and Murray
[1990] ana Feinstein [1991]. Tobit is applicable when the dependent variable is truncated or
censored at some limiting value, either artificially by experimental design, or naturally by the
type of data. In our context, the research problem involves data where all possible measures of
noncompliance are naturally truncated at zero (a large cluster of firms have no underreporting),
but there also is a full range of continuous values above zero. From a conceptual perspective,
tobit is applicable when the process that forms the dependent variable involves simultaneous
events as opposed to two discrete independent decisions. The noncompliance decision considered

in this paper plausibly can be regarded as a simultaneous decision about underreporting UI taxes,
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the amount of which is determined by calculating the level of evasion that maximizes profits

technique quite well, allowing us to circumvent identification difficulties encountered in other
approaches such as two stage estimation procedures.

Because the original sample in Burgess and St. Louis [1990] was stratified to ensure
representation of the various types of firms found in the population, we assign an appropriate
population weight to each employer observation to make the sample representative of the Illinois

population of firms. Thus all regression estimates reported below are weighted.

A. Model Specification

When choosing variables for the specification of the empirical model, we consider the
value of the variables for: policy matters (i.e., collecting unreported taxes); their theoretical
suitability as measures of costs and benefits of noncompliance; and their affordability. In all but
two cases, variables are constructed from data that are more or less routinely available within the
UI data system. The two exceptions are discussed below, and their importance is demonstrated
later by comparing simulations with and without the variables.

As the dependent variable, we have chosen unreported taxable wages (UTW) for
theoretical reasons as well as for its flexibility. However, from a policy perspective, the net
amount of taxes owed on unreported taxable wages for any firm, referred to as additional-
contributions-due (ACD), may be the variable of ultimate interest to Ul administrators. For a
firm with no gross refund due, ACD is calculated simply by multiplying UTW by the employer's

Ul tax rate.’ Since this calculation can be performed easily when constructing the statistical

10
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profiles after the estimation of UTW, the choice between UTW and ACD as the dependent
variable reduces to a decision of whether the tax rate belongs on the left hand side of the
equation or the right hand side as an explanatory variable. Fortunately, theory can be a guide
in this decision. As already discussed, we have shown in BBLS that tax rates alter the
employer's compliance decision, thus making the tax rate an explanatory variable and UTW the
preferred dependent variable.

Now, the stochastic model can be written as:

1) UTW, =X +e¢ ifXp +e >0
UTW, =0 otherwise,

where X; is a vector of explanatory variables that represent firm i's expected costs and benefits
from misreporting, P is a vector of coefficients and e, is an independent, normally distributed
error term with zero mean and constant variance. We follow the usual approach in previous
empirical resear?:h on income tax evasion and estimate (1) directly from a sample of audited tax
returns, assuming all tax evasion has been detected by auditors.®

The independent variables included in the X vector can affect the cost-benefit calculation
by either changing the probability that a benefit (cost) will be received (incurred), and/or
changing the conditiopal expected dollar amount of the benefit (cost). A listing of the variables

is contained in Table 1.

B. Estimated Results

‘The results of estimating various models of UI tax evasion are shown in Table 2. The
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tobit results are reported in Table 2a, and the corresponding partial effects evaluated at the mean
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procedures on: UTW with a full set of variébles; and a restricted version of the full model in
which TURNOV and/or 1099% are removed from the set of explanatory variables because these
data are more difficult to obtain.” Table 2 also contains tobit results for the proportional amount
of UTW, as in BBLS, for the full set of variables, as well as probit results on UTW. In each
case, the models are alternatively estimated with the statutory tax rate (STATTAX) or the
effective tax rate (EFFTAX) as a key policy variable.

In general, the variables are interpretable from the perspective of the expected costs and
benefits of noncompliance. Five of the variables are expected to have a positive influence on
underreported taxable wages by increasing the probability of noncompliance or its expected
magnitude. These are DELINQ, 1099%, TURNOV, employer size, and the UI tax rate.

DELINQ, a delinquency rate for filing payroll reports, indicates a propensity to disregard
or at least not promptly respond to UI regulations. It may represent an element of risk-taking
on the part of the employer, or simply poor bookkeeping practices. In either case, it should
increase noncompliance. As expected, DELINQ is always positive in Table 2, although its level
of significance is low when the full set of variables are included in the main tobit results, referred
to as our "base" model.

1099% is an indicator of the firm's tendency to pay workers as independent contractors.
As already discussed, misreporting employees as independent contractors on 1099 forms was a
major factor in the underreported taxable wages detected by IDES auditors (workers who receive

IRS 1099 forms are not reported as employees subject to the employer's UI tax). 1099% is
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always positive and its statistical significance is generally high.

Another variable expected to have a positive effect on UTW is employer size. Larger
firms will have greater amounts of UTW for a given propensity to evade taxes. There may be
a limit, however, with respect to firm size. The largest firms likely have fewer inadvertent
compliance problems because of more routinized reporting procedures or better accounting
systems. It also may be the case that the largest firms are more often unionized and, hence, tend
to report workers and wages more accurately because of potential union Scrutiny. Finally, large
firms may desire to avoid any adverse impacts on their reputational capital from detected
underreporting. It is much more likely that detected noncompliance will be publicized more
widely for large firms than for small ones. To accommodate any nonlinearities of this sort, we
include SIZESQ. Again, the estimated results conform to our expectations. The only exceptions
are for the two models that have the percent of UTW (unreported taxable wages as a percent of
total taxable wages) as the dependent variable. In these cases, the effect of size has been
normalized, and the statistical significance of the coefficients for SIZE and its squared term are
quite low, not surprisingly.

TURNOV is a crude measure of employee turnover. It is expected that firms with high
turnover rates have greater noncompliance incentives because a larger proportion of their total
payroll consists of taxable wages (wages that do not exceed the taxable maximum) than is the
case for otherwise similar firms with low turnover rates. Possibly reinforcing this effect is the
greater difficulty of accurately reporting all wages for high turnover firms. Without exception,
TURNOV is positive and highly significant in our estimation of noncompliance. However, there

is an interesting interaction between TURNOV and EFFTAX, a point we return to shortly.

13

Q-16



QUARTERS, the length of time a firm has been in business, has a theoretically uncertain
effect on the probability of noncompliance. It indicates how recently a firm has been established
under current ownership, and it can be regarded as an indicator of how familiar a firm is with
UI reporting requirements. As such, firms with longer histories are expected to be more familiar
with reporting requirements and perhaps less likely to make errors. Alternatively, a firm may
lower its expectations of having any noncompliance detected the longer a firm has been in
existence without encountering an audit, thereby raising the probability of noncompliance.
QUARTERS is always negative but statistically insignificant when TURNOV and 1099% are
included in the base models in Table 2. However, it does become significant in cases without
one or both of these variables, perhaps due to collinearity problems.

The industry variables are used to control for otherwise unobservable employer
characteristics. We have no expectations about the manner in which they influence the expected
benefits and costs of noncompliance. After controlling for the other variables in Table 2, our
results show there is a tendency for construction firms to comply more fully with Ul tax
regulations, in contrast to a tendency for firms in the transportation industry to underreport their
taxable wages. No other industry variable attains statistical significance with much regularity.

Finally, we consider the effect of tax rates on noncompliance. As already discussed, the
effect of tax rates on evasion is expected to be positive. In the current study, we experiment with
two measures of the Ul tax rate -- the firm-specific statutory tax rate assessed by the Ul system
and the effective tax rate. The effective tax rate is defined as the total Ul taxes due for a year
divided by total annual eamings of all workers employed sometime during the year. The

distinction between the two measures may be important because limitations on the earnings
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subject to UI taxes ($8,500 in Illinois in 1987) causes the statutory and effective tax rates to
diverge. Firms that have higher average wages have a lower percent of their payroll subject to
the tax, lowering the effective tax rate for any given statutory rate. Employee turnover is an
important determinant of the average wage paid to covered workers over the course of a year
since workers terminated prior to the end-of-year report are less likely to exceed the UI earnings
limitation for the year. As such, we expect EFFTAX to perform better in models that exclude
TURNOV, one of the two variables that cause some data collection difficulties for UI agencies.
The results support our expectations. With the sole exception of the base tobit model that
utilizes EFFTAX, the firm-specific Ul tax rate, however measured, has a statistically significant
and positive impact on noncompliance. For the one exception that we found, it is clear that
collinearity between TURNOV and EFFTAX has diminished the significance of EFFTAX, as
speculated above, although EFFTAX is appropriately signed.
| It is safe to conclude that the results in Table 2 confirm that employer tax evasion is not
merely a random occurrence perhaps reflecting complex Ul reporting requirements. Rather,
employer underreporting is systematic. The next step is to use the parameter estimates from
Table 2 to construct simulated estimates of noncompliance for each firm in the sample from the
characteristics of the density functions; and then to compare projected values of the various
measures of noncompliance with actual auditor reports for each firm in the sample. Of course,
the ultimate test of the model is its ability to forecast out-of-sample. But data are not available
to permit such a test. Nonetheless, note that the validation process attempted here is not a trivial
matter. Having an empirical model that yields theoretically correct statistical inferences does not

imply that the model can forecast well, even in-sample. In our case, for example, finding
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statistically significant explanatory variables for UTW is much different than using the model to
identify the firms with the largest relative expected amounts of UTW. The latter requires more

overall precision from the estimated tobit function than the former.

V. THE DETECTION EFFECTIVENESS OF STATISTICAL PROFILING

The empirical models reported above can be useful as a management tool only if they are
"successful" in identifying the firms least (most) likely to comply with the UI reporting
requirements, and/or those with the most (least) additional contributions due (ACD). Importantly,
a successful profile can be used either for preventing employer underreporting by identifying
high-risk firms that need education/assistance, or cost effectively detecting underreported wages
and taxes through targeted audits.

A traditional test of the predictive capability of profile models is provided by in-sample
simulations. For our purposes, the stochastic models from Taﬁle 2 are utilized to calculate three
policy variables for use in selecting firms for audit. Two are indicators of noncompliance and
a third is a measure of auditing efficiency. First, we compute each firm's expected dollar amount
of underreported taxable wages, referred to as E(UTW), from the estimated models in Table 2.
We also calculate expected additional contributions due, referred to as E(ACD), for these
simulations by multiplying the UI tax rate for each firm by its expected UTW. Finally, we
incorporate a measure of expected Ul agency costs of conducting audits to identify firms
predicted to have the highest expected net yields (expected ACD minus expected costs). The
expected cost is formed from a regression of auditing hours on firm size for the 875 sample

firms. The Appendix provides the method of formulation for expected auditing costs. Qur audit
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cost estimates include only state agency costs, and we do not consider firm audit costs.
"Optimum" audit penetration rates from a social viewpoint would consider private as well as
public costs, but we have no estimate of private costs.

The calculations for these policy variables are then matched against the firm's actual
amounts of unreported taxable wages, additional contributions due or net audit yield, as
determined by the IDES auditors, to evaluate the relative predictive power of the various models.®
The efficacy of our noncompliance models in terms of detecting noncompliance also are
compared to three possible benchmarks: a process of random audits over the entire sample;
audits conducted for the largest firms according to the number of employees reported for 1987.3;
and audits based on the estimated probability that a firm is in noncompliance with the Ul tax
reporting regulations (from the probit results). Although none of the benchmarks presumably
would be useful in assigning all audit resources, all are interesting for comparison. The
benchmark based on random auditing is interesting because it is the predominant audit strategy
used by UI agencies. The large firm comparison is useful simply because large firms may have
relatively large underreported dollar amounts, even if those amounts represent only a small
percent of the firm's total taxable wages. And the strategy that targets auditing resources on
firms with the greatest likelihood of underreporting conforms with an auditing philosophy that
stresses the need to discourage noncompliance in general, disregarding the magnitude of the
underreporting or the agency costs of the audits.

In the simulation profiles reported below, we aggregate the 875 firms from our sample
into groups of 58 firms each (except for the 15th group which contains 63 firms), ranked from

highest to lowest in terms of the respective criteria being investigated.® Because we are interested
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in an effective management tool for selecting firms for audit, we analyze a large number of
alternative profiles. For various noncompliance specifications displayed in Table 2, we analyze
the profile's detection effectiveness in terms of simulations of the three policy instruments,
E(UTW), E(ACD) and E(NAY), for these 15 groups of firms. From these simulations, we hope
to determine which model specification (in terms of the choice of dependent variables and the
choice of independent variables) performs best; and which of the policy instruments used to select

firms for audit is most effective.

B. Benchmark Strategies

Table 3 contains the results expected for an auditing strategy that randomly selects firms
for audit, the most common method of assigning firms for audit in the UI system. In this case,
there is no criteria for assigning firms to one of the 15 groups -- the assignment is purely by
chance. As seen in the table, randomly assigning firms for audit does not detect noncompliance
effectively, regardless of how compliance is defined. Aggregating 58 firms with "average
characteristics”" into GROUP 1 accounts for only 6.6% (the average amount) of the outstanding
UTW and ACD. Possibly more importantly, the costs of the audits exceeds the additional tax
revenue received from the audits. Net audit yield for these 58 firms is a loss of $12,115.

Another ad hoc strategy, selecting firms for audit by size, is more effective than random
auditing. As seen in Table 4, the 58 largest firms from our sample that make-up GROUP 1 are
responsible for $5,760,876 of UTW, 26.1% of the total UTW attributable to these 875 firms. The
additional contributions due is nearly as large in percentage terms. However, it is extremely

costly to audit large firms. While the additional contributions due from firms in "GROUP 1" is
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$178,767, the UI system nets only $15,367 after auditing costs. And if the 58 next largest firms
(GROUP 2) are audited, the system will spend more on the 116 audits than it collects in taxes,
in spite of detecting 41.6% of all UTW in the sample.

Our third benchmark -- selecting firms for audit with the highest predicted likelihood of
noncomplying -- is actually a sophisticated strategy in a statistical sense. As such, we use it for
comparison with the other statistically-based strategies reported below; and do not suggest that
it is "ad hoc" in the same sense that the first two auditing strategies are.  The probit results on
UTW from Table 2 are used to form this simulation profile. GROUP 1 firms are the 58 firms
(6.6% of the sample) with the highest predicted probabilities of having unreported taxable wages;
Group 2 contains the 58 firms with the next largest expected probabilities; etc. This procedure,
reported in Table 5, clearly performs better than random auditing for all evaluation criteria; and
also outperforms the "large-firm strategy" in terms of net audit yield once audit penetration
extends beyond the 58 firms in GROUP 1. Thus, it appears that use of some systematic profiling
procedure to identify "high risk" firms is preferable to the two ad hoc strategies. In terms of the
probit profile itself, the specification using the statutory tax rate (top panel of Table 5) is slightly

preferred to the specification using the effective tax rate (bottom panel of Table 5).

C. Profiles from the Full Base Model
Tables 6, 7 and 8 contain the simulation profiles for our "base" models. The profiles are
formed from the tobit specification using the amount of UTW as the dependent variable and all

of the independent variables from Table 1. Table 6 reports the profiles that select firms for audit

based on the expected amount of UTW. GROUP 1 firms are the 58 firms (6.6% of the sample)
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with the largest predicted amounts of unreported taxable wages; Group 2 contains the 58 firms

with the next largest values for E(UTW); etc. The results utilizing the statutory tax rate are
displayed in the top panel of Table 6. The bottom panel provides directly comparable results for
the specification utilizing the effective tax rate.

In terms of their efficacy in detecting actual (audited) amounts of UTW or ACD, the
choice between the statutory UI tax rate and the effective UI tax rate appears not to matter. Both

profiles detect similarly large amounts (and percents) of UTW and ACD; and both perform far
better than random audits. Firms ranked in GROUP 1 have $5,792,000 of actual UTW
accounting for 26% of the UTW found by IDES auditors for the 875 firms in the sample; and
approximately $170,000 (22%) of all ACD in our sample. Beyond the audits conducted on the
GROUP 1 firms, these profiles also outperform a strategy that simply selects the largest firms
for audit. However, this profile does no better, in general, than the probit profile from Table 5.
In terms of actual net audit yields, the model with EFFTAX has a somewhat higher return than
the profile using the statutory tax rate for GROUP 1 firms, but far lower for GROUP 2 firms.
This reflects the sensitivity of our simulations to "detecting” a single firm with large amounts of
unreported taxable wages. Both specifications significantly improve the cost effectiveness (actual
NAY) of auditing large firms beybnd the limited number of audits involved for GROUP 1 firms.
Finally, according to the results in Table 6, audit penetration rates that go beyond GROUP 3
firms are not cost effective. The cumulated NAY declines beyond that point indicating that the
additional costs of the audits exceeds the additional tax revenue that is owed by the firms (on

average) for audits conducted beyond GROUP 3.

The simulations found in Table 7 are formed from the same empirical specification as in
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Table 6 (the base model), but the simulation results are for an auditing strategy based on
predictions of additional contributions due (i.e., GROUP 1 contains the 58 firms from the sample
with the largest predicted amounts of ACD). This profile modifies the previous one by
incorporating the Ul tax rate into the auditing decision. In the ACD profile, a firm with a large
expected amount of UTW may not be highly ranked if its UI tax rate is sufficiently low. Once
again, measuring the tax rate with STATTAX or EFFTAX provides little basis for choice. But
either profile specification dramatically improves on the performances of all previous auditing
strategies across all possible criteria for evaluation -- the amount of UTW or ACD detected, and
the net audit yield collected from the audits. The E(ACD) profile clearly seems to be a superior
policy instrument compared to E(CUTW). This is especially true when considering the net audit
yield. For audits performed on GROUP 1 and 2 firms, the net audit yield improves tremendously
for the profiles based on E(ACD). Auditing the 58 "highest risk" firms (6.6% of the sample)
detects more than 30% of all additional contributions due, and increases the net audit yield by
a magnitude as much as ten for GROUP 1 firms when compared to the simulations for E(UTW).
The improvement in net audit yields for GROUP 2 is equally impressive. Audit penetration
beyond GROUP 4 firms is not cost effective in this profile; and in fact, there is very little return
to auditing firms beyond GROUP 2. However, Ul agenéies may prefer higher audit penetration
rates at zero net cost if it raises employers' assessment of being audited, and induces greater
voluntary compliance.

The final "base" profile (tobit model using the amount of UTW as the dependent variable
aﬁd all of the independent variables) involves simulations on expected net audit yield (Table 8).

The model modifies the previous one by also taking account of the expected cost of auditing each
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firm. Now a firm with large amounts E(UTW) or E(ACD) may not be highly ranked if the

Again, the measure of the UI tax rate is not crucial, although there seems to be some
slight grounds for preferring the statutory tax rate in these simulations. But in terms of policy
instruments, the results are striking -- E(NAY) is unequaled in effectively targeting audit
resources. Selecting the highest rated 58 firms for audit based on their predicted net audit yield
increases the actual amount of ACD that is detected to about 40% of all additional contributions
due in the sample from the previous high of 31%; and raises the net audit yield on these 58 firms
by more than $100,000. In fact, the profile is so precise in its ability to detect noncompliance
in a cost effective manner that auditing firms beyond GROUP 1 has little actual payoff; and
auditing beyond GROUP 2 dramatically reduces the net audit yield. This profile is both highly
effective at detecting a large percent of Ul tax avoidance and highly productive in terms of the
auditing resources it utilizes.

In all of the above profiling results, it should be stressed that the profiles do equally well
in another dimension -- they also accurately predict the firms that tend to comply. For instance,
for the profile based on E(ACD), firms ranked in the last five groups (more than 33% of the
sample population) have only 5% of the actual additional contributions due detected by auditors
for the entire population. In short, the model is highly effective in identifying both types of firms
important for maximizing the audit yield from any level of auditing resources -- the few with a
large percentage of all misreporting and the many with a very small percentage. Note also that
it is not until the final five GROUPS are reached that the cumulated net audit yield turns

negative, unlike the first two benchmark strategies that exhibit negative returns very quickly.'’
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Of course, this does not imply that all "large noncompliers" are located in the first several
groupings of any of these profiles. There are firms that evade large sums of taxes and do not "fit
the profile" well. Some large noncomplying firms also may avoid an audit in the profiles of
Table 7, based on E(ACD), and Table 8, based E(NAY), if their UI tax rate is sufficiently small
and/or their expected costs of audit is sufficiently high. Conversely, some firms that have the
profile of a major tax evader, subsequently are found in full compliance. Indeed, the predicted
value for any of the policy instruments often differs considerably from the actual value on a firm-
by-firm basis. This type of difficulty in accurately predicting the magnitude of misreporting for
any single firm is anticipated for models of this type. But that is not the purpose of our profiling
exercise. Instead, we hope to identify groups of firms with relatively high levels of
noncompliance on average, and the profiles do that quite successfully.

Before preceding to new simulations, a final clarifying comment about the results may
be useful. As is obvious from the comparisons with the "large firm" simulations, firms of many
different sizes are detected with high levels of noncompliance in our "base" profiles. In the
highest risk category for the E(NAY) profile based on STATTAX, for example, 15 firms with
fewer than 5 employees were selected for audit, while 6 firms employed more than 10,000
workers. Furthermore, firms in GROUP 1 with fewer than 10 employees provide 19% of the
actual NAY for this group; firms with fewer than 50 workers contribute 30% of the net audit
yield; and firms with fewer than 200 employees contribute almost 70%. This is an important
matter from a policy perspective. A profile that mainly selects firms for audit based on any
single identifying characteristic (such as large size) may encounter substantial political resistance

from groups that possess the characteristic.
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D. Simulation Results For Restricted Models

Having established the viability of the profiling strategy in our base models, we now turn
to an alternative specifications. In this section, we continue to use a tobit specification with the
amount of UTW as the dependent variable. But we investigate the predictive ability of our
noncompliance model without 1099% and /or TURNOV, the two variables that are costly to
collect for most UI state agencies. Although profiles based on the restricted models clearly
outperform the benchmark auditing strategies of random auditing and "large-firm auditing", the
results are not as strong or as consistent across all comparisons as found for the full model.

For all four profiles that we investigate, Tables 9-12, the restricted models are less
effective at detecting noncompliance then are the comparable full models. This is particularly
true when measuring success according to the net audit yield. Indeed, based on the E(UTW)
profile using the effective tax rate (lower panel of Table 9), state UI agencies would incur
auditing costs greater than the taxes received if auditing is extended into GROUP 2 firms. The
restricted model specification without 1099% and TURNOV is more successful for simulations
of ACD and expected net audit yield, but still never approach the degree of success found for
the full base model. As for the choice between the effective Ul tax rate and statutory Ul rate,
we conclude that there is no clearly preferable specification. The relative effectiveness of the
specifications changes unsystematically according to the criteria of success being considered (the
amount of UTW or ACD detected or the amount of NAY), and according to the policy variable
chosen for the simulation -- E(UTW), E(ACD), or E(NAY).

Table 12 provides simulation results for the most successful restricted-model profiles --

simulations on expected net audit yield in which 1099% is included, but turnover is not. One
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thing that is particularly noteworthy in these simulations is the close similarity between the
results for the specification using the statutory tax rate and the specification with the effective
tax rate. Without TURNOV, the effective Ul tax rate does "more of the work" for which it was
designed -- accounting for the bias in the statutory UI tax rate caused by the taxable earnings
restrictions, as discussed above. However, it still does not outperform the comparable simulations
for the statutory tax rate.

Another notable result is that the profiles in Table 12 generally do far better than the
profiles that also exclude 1099% (Table 11), indicative of the predictive ability of the 1099%
variable. But by the same token, the results do not come close to matching the efficacy of the
full base model. Apparently, the turnover behavior of employers is a good predictor of
misreporting tendencies, independently of its effect on the statutory tax rate. It is unknown
whether TURNOV is "picking-up” the effect(s) of missing variable(s) or has predictive abilities
of its own.

To summarize this section, the variables TURNOV and 1099% add considerably to the
detection power of the profiles. Recall that neither variable is routinely available in state agency
files. The TURNOV variable requires some extra programming to identify the number of
different employers reported annually by firms, but the programming is fairly simple.
Constructing the 1099% variable requires information on a data tape that can be obtained
annually from the Internal Revenue Service. Thus, including the TURNOV and 1099% variables
in the profiles involves extra programming and expense. Although we have no precise estimate
of the extra cost involved in constructing these two variables, the extremely large increase in the

effectiveness of the profiles certainly seems to justify the added cost."
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E. Simulations from the Tobit Model Using %UTW

The simulations presented in Tables 13-16 provide an alternative approach that may have
additional political appeal for UI administrators. The regression models that generate these
profiles are the tobit estimations in Table 2 using the percent of UTW (UTW as a percent of total
taxable wages) as the dependent variable. The advantage offered by this specification is that it
normalizes for SIZE, deemphasizing it as a factor for selecting firms for audit.

In general, the simulation results are very impressive. (As before, there is little reason
to favor the statutory Ul tax rate or the effective Ul tax rate, so the distinction will not be
discussed further.) Only the profile simulations in Table 14 can be regarded as ineffective; and
all but this exception clearly perform better than all three benchmark strategies. A strategy that

ranks firms as GROUP 1 based on the expected amount of UTW (Table 14) yields very little in

tax revenue net of auditing costs when the tobit model uses the percent of UTW as the dependent
variable. Alternatively, (and somewhat surprisingly) the same tobit model generates very useful
results if firms are selected according to the predicted percent of UTW (Table 13). The
difference in performance between the two profiles is entirely due to auditing costs. Indeed, the
profile in Table 14 detects more unreported taxable wages and additional contributions due than
the profile in Table 13.

The ﬁroﬁle in Table 15 is directly comparable in all facets to the profile in Table 7. If
the policy goal is to detect the largest amounts of additional contributions due, then the tobit
using the percent of UTW as the dependent variable (Table 15) accomplishes the goal just as cost
effectively as the tobit using the amount of UTW (Table 7). In fact, at audit penetration rates

beyond GROUP 2 firms, the former performs considerably better.
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The simulation profile in Table 16 based on expected net audit yield does equally well
as the profile in Table 15 at detecting noncompliance in a cost effective manner. However, based

on an evaluation criteria of realized net audit yield, this profile falls far short of the directly

comparable simulations for expected net audit yield using the base model found in Table 8. In
other words, a strategy that selects firms for audit based on the expected NAY generates far more
actual net tax revenue if the tobit uses the amount of UTW as the dependent variable instead of
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the UTW%. Furthermore, the cle: rity of th

to hold across all possible simulation profiles examined in this study.
VL CONCLUSIONS AND IMPLICATIONS

This study started with a premise, established in BBLS, that UI tax evasion among
employers is widespread and intentional. This suggests that empirical models can be devised that
estimate the impact of various firm characteristics on the amount of tax evasion. Using the same
data source as in BBLS, we estimate a large number of such models not previously analyzed in
other studies. All of the empirical models are found to conform with theoretical predictions.
Once accomplished, the parameters from the regression models are used to simulate various
measures of tax evasion for each firm in the sample; and the forecasted degree of noncompliance
is compared to the actual level of noncompliance as determined by UI auditors. The efficacy of
the profiles is judged according to three criteria; ability of the profiles to detect unreported
taxable wages; ability to detect additional contributions due; and ability to identify the amount
of the net audit yield (the tax revenue collected net of the expected costs of conducting the

audits).
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The simulations reported in this paper clearly demonstrate the potential effectiveness of
using statistically-based profiles to detect UI tax noncompliance. Almost without exception, the
statistical profiles far outperform benchmark strategies of random auditing or "large-firm" auditing
on virtually all criteria used for policy evaluation. More specifically, among the extensive
number of profiles examined in this report, one profile stood out in terms of detection
effectiveness, cost effectiveness and productivity. An auditing strategy using the profile of Table
8 (simulations of expected net audit yield using the base tobit model) seems preferred to any
other that we attempted along three dimensions. First, it detects a very large percentage of the
total amount of the tax evasion reported in our sample. Second, it does so at very low audit
penetration rates (the vast amount of noncompliance is detected among the 58 firms ranked in
GROUP 1). Finally, it generates a very large net audit yield after accounting for the auditing
costs.

The profiling procedures used in this study seem to hold great promise for more
effectively detecting UI tax evasion among employers. The ideal profiling procedure would be
self-supporting in the sense of maximizing audit yield for any given level of audit resources, and
our profiles seem to accomplish this goal. It should be noted, however, that the effectiveness of
any profiling procedure cannot be evaluated solely in these terms. There also is an important,
but difficult to quantify, retun to any profiling procedure because the level of voluntary
compliance among employers is increased when the profile is effective. This occurs when the
profile is used to identify high-risk firms for education and assistance or when employers realize
that the probability of audit detection for noncomplying firms has risen significantly. In fact, the

"best" profiling procedure in this sense is one that encourages full tax reporting and results in
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complete voluntary compliance.

Over time, employers might learn the basis for identifying noncompliance according to
the structure of this (or any other) model, and adapt their behavior accordingly. If so, this will
result in more compliance and increased voluntary payment of amounts owed. This unobservable
deterrence effect suggests that the model's effectiveness in identifying noncompliers may decline
over time. Nonetheless, cost effectiveness remains high if employers who otherwise would
underreport taxable wages voluntarily comply. An alternative for firms with a predisposition to
noncomply is to change the modus of their actions in ways previously unobserved and, hence,
not accounted for by this study. If this occurs among enough firms, a new model would be

required to detect noncompliance.
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ENDNOTES

The data we analyze were obtained from an experimental study conducted for the
Ilinois Department of Employment Security (IDES). Organizing the study, conducting
the audits and gathering the data required substantial resources from IDES, including
the assignment of a large number of Illinois field auditors for about one year. We are
indebted to IDES and especially Barbara Despenza and Joseph Wojcik for their work

on the study.

Compliance with the UI system has been analyzed before, but exclusively from the
claimants' perspective (e.g., Burgess, 1992; and Kingston, Burge