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I. INTRODUCTION 

 The surge of pandemic-related unemployment insurance (UI) claims following the 

lockdowns starting in March 2020 has depleted the states’ UI trust fund reserves at rates 

previously unseen.1 As of early July 2020, three of the four largest states — California, New 

York, and Texas — had together borrowed more than $5.0 billion from the federal government in 

order to continue paying regular state benefits. This trio plus seven other states had applied for 

and received authorization to borrow another $22.4 billion.2 To repay the loans, UI payroll tax 

rates in most states will rise automatically starting in 2021 (see Section II.A), and unless the 

recession ends this year, these increases will occur while the recession remains in progress. 

States with better funded UI trust funds at the outset of the recession will be required to borrow 

less (if at all) and will need to raise tax rates less to replenish their trust funds, avoiding a drag on 

their states’ recoveries.3  

 In this article, we address two sets of questions. First, what was the condition of the 

states’ UI trust fund reserves at the end of 2019, before the pandemic-related recession started, 

and what characteristics of states and their UI systems were associated with relatively high 

reserves? Section II describes the mechanics of financing UI and discusses the characteristics of 

35 states we have selected for analysis. We focus on the two main methods of experience rating 

UI payroll taxes — the reserve-ratio (RR) formula and the benefit-ratio (BR) formula — and on 

states’ choices regarding the level of the UI payroll tax base. Section III then examines the 

condition of states’ UI trust funds at the end of 2019, along with the correlates of those 

 
1 U.S. Department of Labor, Unemployment Insurance Weekly Claims Data, 
https://oui.doleta.gov/unemploy/claims.asp.  
2 Treasury Direct, Unemployment Trust Fund Report, 
https://www.treasurydirect.gov/govt/reports/tfmp/tfmp_utf.htm.   
3 Clemens and Veuger (2020) discuss broader implications of the pandemic for state government finances. 
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conditions. The main finding is that states with a UI tax base that is both relatively high and 

indexed to average wages in a state were more likely than other states to have UI reserves that 

were “adequate” by the standards adopted by the U.S. Department of Labor. 

 Second, given that 2019 was the last year of what turned out to be the longest post-WWII 

expansion, one would expect the UI system to have been well-funded at the end of 2019, but this 

was not the case in many states. Why not? The question is not new, but the dynamics of UI 

financing are complicated enough that answers have proven elusive. How do the dynamics of 

state UI trust funds differ under various methods of experience rating UI payroll tax rates? Do 

indexing and the level of the UI payroll tax base play a role in those dynamics? We address these 

questions in Section IV using vector autoregression (VAR), which allows us to examine how UI 

reserves behave following a shock to benefit outflows resulting from a recession. Impulse-

response functions based on estimated VARs suggest that the trust funds of states using BR 

experience rating, whether or not they index their tax base, can be expected to return to their 

initial level within five years, whereas under the more common RR method and a fixed tax base, 

a trust fund requires more than 10 years to recover to its initial level.  

 In the concluding Section V, we review the main findings, then discuss the implications 

of recent federal legislation — the Coronavirus Aid, Relief, and Economic Security Act (or 

CARES Act) and the Families First Coronavirus Response Act (FFCRA) — for UI financing. 

We close with a brief discussion of the policy options for financing UI in the pandemic 

recession.  

II. INTERSTATE DIFFERENCES IN FINANCING UNEMPLOYMENT INSURANCE 

 Each of the 50 states (plus the District of Columbia, Puerto Rico, and the Virgin Islands) 

finances and administers its own UI program under federal guidelines and oversight. Each state’s 
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system is self-financing by means of an experience-rated payroll tax, collected entirely from 

employers except in three states (Alaska, New Jersey, and Pennsylvania) that also levy a tax on 

covered workers. Payroll tax revenues must be deposited in the state’s trust fund, held by the 

U.S. Treasury and used only to pay UI benefits. States are effectively obligated to pay UI 

benefits, so when a state’s funds are exhausted, the state must borrow. For example, during and 

after the Great Recession, 36 state trust funds became insolvent, leading to more than $40 billion 

in borrowing from the federal government and in private bond markets (Vroman 2011). To repay 

the loans, states often need to increase payroll taxes in a weak economy and a slack labor market, 

creating a potential drag on recovery. Following the Great Recession, several states froze or 

reduced weekly benefit amounts, and nine states reduced maximum benefit amounts, actions 

intended to limit the UI payroll tax increases required to repay their loans (Vroman 2018). 

 The payroll tax is levied on at least the first $7,000 of a worker’s earnings with a given 

employer in a given year. The method of experience rating the payroll tax varies across the 

states, although all but three states use either the reserve-ratio (RR) method or the benefit-ratio 

(BR) method, which we describe below. The minimum $7,000 tax base (or “taxable wage base”) 

is set by federal statute, although all but three states (Arizona, California, and Florida) set the 

base at a higher level in 2019. We discuss the methods of experience rating and ways to adjust 

the tax base next.  

A. Experience Rating Methods 

 Table 1 displays some of the main features of the UI finances of 35 states whose UI 

systems we examine.4 As shown in column (1), 22 of these 35 states use RR experience rating, in 

 
4 We drop the 10 smallest states and the District of Columbia (all of which have UI-covered employment less than 
500,000) because they do not use the RR or BR method of experience rating (Alaska and Delaware), because they 
changed from a fixed to an indexed tax base in the middle of the period we use to estimate VARs (Rhode Island and 
Vermont), or because they are dominated by one or a few industries that tend to result in odd dynamics (District of 
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which an employer’s layoff experience is measured by maintaining a specific reserve account for 

each UI-covered employer in the state. All UI payroll taxes paid by the employer are credited to 

the employer’s reserve account, and “chargeable” UI benefits paid to workers laid off by the 

employer are debited from the account.5 An employer’s RR is then calculated as its reserves 

divided by average payroll over the last three to five years: RR = reserves / payroll. Each 

employer’s RR maps into a payroll tax rate, with lower RRs producing higher tax rates. All UI tax 

schedules have a ceiling, and usually a floor that exceeds zero, resulting in incomplete 

experience rating that has been widely studied by economists — see, for example, Johnston 

(forthcoming). The RR system has an infinite memory, in that both taxes paid and benefits 

charged are cumulative, so an employer may build up reserves to the point where it pays the 

minimum tax rate even if it incurs substantial benefit charges.  

 The other 12 states shown in Table 1 use BR experience rating, a simpler method in 

which an employer’s layoff experience is measured by calculating the ratio of benefits charged to 

the employer during the past three to five years (charges) to the employer’s average taxable 

payroll during the same period (taxable payroll): BR = charges / taxable payroll. Each 

employer’s BR maps into a tax rate, with higher BRs producing higher tax rates, again up to a 

ceiling. The mapping from BR to tax rate may be direct, in which case an employer with benefit 

charges of $10,000 and average taxable payroll of $1,000,000 would face a tax rate of 1 percent.  

 The advantages and disadvantages of these two methods of experience rating have been 

debated over the years (Vroman and Woodbury 2014, pp. 262–264), but relatively few studies 

 
Columbia, Maine, Hawaii, Montana, North Dakota, South Dakota, and Wyoming). We also drop Alabama, Illinois, 
Iowa, and South Carolina, all of which changed to BR experience rating in the middle of the period we use to 
estimate VARs; and we drop Oklahoma because it uses neither RR nor BR experience rating. 
5 Chargeable benefits are benefits that can be traced to an employer who has laid off a UI claimant due to lack of 
work and through no fault of his or her own. Not all benefits paid to an employer’s former workers are chargeable 
— for example, those paid to workers who have quit with good cause (Vroman and Woodbury, 2014; Vroman et al., 
2017, Chapters 6 and 7).  
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have examined closely how the different systems generate different time paths or dynamics of 

trust fund solvency (Brechling, 1981; Wolcowitz, 1984; Brechling and Laurence, 1995; Cook, 

1997). Brechling and Laurence (1995, pp. 26–32) show clearly that an employer’s tax rate 

increases more, and more quickly, in response to increased layoffs under BR than under RR 

experience rating. In particular, under BR experience rating with a fixed tax base, an employer in 

steady-state who reduces employment in a recession, then later returns to the initial employment 

level, will repay the UI trust fund for benefits received by the laid off workers over the 

subsequent three to five years. No such straightforward dynamics are associated with RR 

experience rating, and even an employer who is on the experience rated (sloped) portion of a tax 

schedule will see such a small increase in the tax rate that it may take many years to repay the 

trust fund for the benefits received by its former workers. By implication, a state’s trust fund may 

be relatively slow to recover following a recession under RR experience rating, and restoring the 

trust fund to its initial level may depend on imposing a solvency tax or adjusting the payroll tax 

schedule, as discussed in the next paragraph.6 In contrast, under BR experience rating, the 

relatively quick response of tax rates to additional layoffs can be expected to result in a relatively 

quick recovery of the trust fund. 

 The method of experience rating does not alone determine the time path of a trust fund 

following a recession. In most states, when a state’s trust fund falls, either the UI tax schedule 

increases automatically or a solvency tax is triggered. Solvency taxes take several forms: two 

common approaches are a flat rate imposed on all employers regardless of their experience rating 

and a proportional adjustment to an employer’s existing tax rate — essentially a proportional 

upward shift of the tax schedule (Vroman et al., 2017, chapters 3 and 4). As mentioned earlier, 

 
6 See also Vroman and Woodbury, 2014, pp. 255–256. Again, the theoretical analyses have assumed a fixed tax 
base, and the importance of this assumption has not been examined. We return to this point in Section IV.B.2. 
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states may also adjust benefit amounts or the duration of benefits to maintain or restore solvency. 

For example, following the Great Recession, nine states reduced their maximum benefit 

durations as a way of reducing benefit payments and the demands on the trust fund.  

 Further, the time path of a trust fund following a recession may depend on whether the 

tax base is fixed or indexed, a point that has not been examined in the theoretical literature. We 

discuss this further in Section IV.B.2. 

B. The Tax Base 

 Column (2) of Table 1 shows the level of each state’s UI taxable wage base in 2019, and 

column (3) indicates whether and how each state adjusts that base. Although the tax base was 

higher than the $7,000 minimum in all but four states, it exceeded $20,000 in just nine. 

(Washington, Oregon, and Idaho were the highest, at $49,800, 40,600, and $40,000.) In these 

nine states (plus Colorado), the base is adjusted annually by indexing to the state’s average 

annual wage. With the exception of Colorado, the states that currently index their UI payroll tax 

base all substantially increased their tax base when they adopted indexation. 

 Most states with relatively high tax bases have two characteristics in common. First, they 

tend to be small: of the ten largest states we examine, only New Jersey and North Carolina had 

tax bases greater than $12,000 and indexed their base. Second, they tend to be in the west: of the 

ten states that index, only Minnesota, New Jersey, and North Carolina are not in the west.  

 In four of the states shown (Louisiana, Missouri, Tennessee, and West Virginia), the UI 

tax base is “variable” — linked to a measure of the state’s trust fund balance, with lower 

balances triggering an increase and higher balances a reduction in the base. Variable tax bases 

have more in common with fixed than with indexed tax bases: changes are infrequent and can be 

either positive or negative. Moreover, unlike most states that index the tax base, states with 
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variable tax bases set relatively low bases — in no case exceeding $12,000 among the states in 

Table 1. As a result, we group states with variable tax bases together with states that have fixed 

tax bases for the purposes of the VAR analysis in Section IV (see column (6)). 

 Column (4) of Table 1 shows the proportion of total wages paid that are subject to the UI 

payroll tax in each state. This “taxable wage proportion” rarely exceeds 50 percent, and exceeds 

40 percent only in nine of the states that index their base. Not surprisingly, the level of the tax 

base is highly correlated with the taxable wage proportion (ρ = 0.926).  

 The level of a state’s tax base and its taxable wage proportion have clear implications for 

the health of the state’s UI trust fund. Column (5) of Table 1 shows the measure of trust fund 

solvency or “adequacy” that we will rely on — the reserve ratio, defined as the state’s reserves 

held by the Treasury at the end of the year (net of outstanding federal loans to the fund) as a 

percentage of total wages paid to workers in covered employment during the year. This state-

level reserve ratio is not to be confused with the employer-level reserve ratio (RR) that is used to 

calculate each employer’s layoff experience under the reserve-ratio method of experience rating. 

The ambiguity is an unfortunate aspect of UI financing nomenclature, and to minimize the 

ambiguity, we use the term “reserve ratio” when referring to state-level trust fund solvency, and 

we use “RR experience rating” when referring to the reserve-ratio method.  

 Inspection of columns (3)–(6) of Table 1 makes clear the association between a state’s 

reserve ratio and its UI tax base. In 2019, the reserve ratio exceeded 1.0 in all nine states with an 

indexed tax base exceeding $20,000, whereas it exceeded 1.0 in only 12 of the other 26 states in 

Table 1. The reserve ratio is highly correlated with both the level of the tax base (ρ = 0.652) and 

with the taxable wage proportion (ρ = 0.707). 
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 Although the association between a state’s UI payroll tax base and its UI trust fund is 

clear from inspection of Table 1, a possible association between the method of experience rating 

and the UI trust fund is less apparent. In Section III, we examine this and other possible 

correlates of a state’s reserve ratio more closely.  

C. Standards of Trust Fund Solvency 

 Federal law and regulations place no requirements on the states in managing their UI trust 

funds. However, since 2013, the U.S. Department of Labor has used a measure of trust fund 

solvency known as the high cost multiple (HCM) as a quasi-official gauge of the adequacy of 

state trust funds. The HCM is the current year’s reserve ratio divided by the state’s highest ratio 

of benefits paid to covered employment since 1958. This results in a rough measure of how many 

years a state’s current reserves would suffice to pay benefits at the level of the state’s worst 

previous recession.  

 Based on a recommendation of the Advisory Council on Unemployment Compensation 

(ACUC, 1996), the U.S. Department of Labor considers a HCM of 1.0 to be “the minimum level 

for adequate state solvency going into a recession” (U.S. Department of Labor, 2020). Further, 

the Labor Department adopted a regulation (under CRC §606.32) effective 2019 that allows a 

state to borrow funds interest free from the Treasury only if it has reached a HCM of 1.0 in one 

of the previous five years (U.S. Department of Labor, 2020).7  

 The HCM is highly correlated with the reserve ratio, and as a rule of thumb, states with a 

reserve ratio greater than 1.0 also have a HCM greater than 1.0 and meet the Labor Department’s 

 
7 The requirement is in fact somewhat more involved than stated here, but the clear intent of the regulation was to 
make the 1.0 HCM goal more salient. A full discussion of trust fund adequacy is beyond our intended purpose, but 
the ACUC’s recommendation was based on the view that UI must be “forward-funded” so that in a recession, the 
funds needed to pay benefits will be available. Bowes, Brechling, and Utgoff (1980, Part I) point out that forward 
funding is consistent with insurance principles and permits firms to smooth cash flows over the business cycle. They 
also point out that the benefits of forward funding need to be balanced against the opportunity cost of maintaining a 
mean positive fund balance — that is, firms could otherwise use the funds for economically productive purposes.  
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criteria for interest-free loans. (The Spearman rank correlation between the reserve ratio and the 

HCM is 0.874.) Accordingly, the reserve ratio figures in Table 1 are a good but imperfect gauge 

of which states met the Labor Department standards for interest-free loans — for example, 

although Minnesota and New Jersey had reserve ratios greater than 1.0, they did not satisfy all 

the criteria for interest-free borrowing.  

 Although the HCM has the approval of the Labor Department as a gauge of trust fund 

solvency, we will use the reserve ratio in the following analysis because most HCM time series 

are discontinuous. The reason is that, in years when a state experiences a new high ratio of 

benefits paid to covered employment (the denominator of the HCM), the state’s HCM jumps. In 

our application, this makes it difficult to estimate the speed with which a state’s UI reserves 

return to their original level.  

III. TRUST FUND SOLVENCY AND STATE UI SYSTEMS 

 Even in the final year of what turned out to be the longest post-WWII expansion, many 

states’ UI reserves fell below the standard set by the U.S. Department of Labor for interest-free 

loans. How strong is the relationship between features of a states’ UI system and the solvency of 

its UI trust fund?  

 Table 2 shows descriptive statistics that begin to address the question. Columns (2)–(5) 

display the mean, median, minimum, and maximum reserve ratio at the end of 2019 for various 

state characteristics. Panel A (“Method of Financing UI”) shows that the mean and median 

reserve ratio in the 18 states using RR experience rating and a fixed tax base were lower (1.04 

and 0.93) than those in states using RR experience rating and an indexed tax base (2.20 and 

2.12), BR experience rating and a fixed tax base (1.23 and 1.07), and BR experience rating and an 

indexed tax base (2.94 and 2.23).  
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 States with a fixed tax base, whether they use RR or BR experience rating, tended to have 

lower reserve ratios than states with an indexed tax base: the average reserve ratio of RR states 

that index is more than one point higher than the average for fixed-base states, and the average 

reserve ratio of BR states that index is nearly two points higher. This is confirmed by the 

regression shown in column (6), which is simply a regression of the state reserve ratio on a set of 

indicators for the method of experience rating and tax-base adjustment used by a state (RR-fixed 

base, RR-indexed base, BR-fixed base, and BR-indexed base), with the RR-fixed base category of 

states serving as the reference or constant (shown in italics). The coefficients on the RR-indexed 

and BR-indexed indicators have p-values less than 0.05.  

 Inspection of Panel A suggests the association between the method of financing UI (RR or 

BR) and a state’s reserve ratio is less strong than the association between the method of tax base 

adjustment and the reserve ratio. Panel B confirms this. Although the average reserve ratio was 

about one-half point higher in RR states than in BR states, the difference is not statistically 

significant — in the regression in column (6), the coefficient on the BR indicator has a p-value of 

0.174. 

 Panel C again shows the importance of the tax base, this time with a focus on the level of 

the base. The difference between states with a tax base less than $10,000 and those with a tax 

base of $10,000–$20,000 is minimal, but the mean reserve ratio of states with a tax base greater 

than $20,000 is about 1.5 points greater than those with a tax base less than $20,000.  

 Panels D and E of Table 2 show only a weak association between the reserve ratio and 

two measures of a state’s benefit generosity — the maximum weekly benefit amount, and 

whether the state reduced its maximum benefit duration to less than 26 weeks after the Great 
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Recession ended.8 The average reserve ratio of the eight states that reduced benefit durations, 

arguably to help restore their trust funds after the recession, appears somewhat higher than the 

average for the other states, although the difference is not close to statistically significant. 

Combined with the strong relationship between trust fund solvency and key features of the UI 

financing system, the apparent absence of a relationship between trust fund solvency and benefit 

generosity is curious and open to interpretation. On one hand, it suggests that high benefit levels 

do not impede trust fund solvency. Alternatively, it could imply that a state sets a system for 

financing UI benefits — a combination of tax base and method of setting tax rates — that is 

considered acceptable, then sets weekly benefit amounts and maximum durations that can be 

funded with that system. Without further analysis, it is not possible to choose between these and 

perhaps other possible interpretations. 

 Overall, Table 2 suggests that a closer examination of the methods states use to finance 

UI may be useful in understanding interstate differences in states’ UI trust funds. In particular, 

we examine next how states’ trust funds respond to shocks to benefits paid to unemployed 

workers during a recession.  

IV. VECTOR AUTOREGRESSION ANALYSIS OF UI TRUST FUNDS 

 The descriptive statistics in Table 2 suggested that a state’s methods of financing UI were 

associated with its net reserves at the end of 2019; however, whether the link between financing 

methods and trust fund solvency can be considered more than an association is an open question. 

In this section, we examine the dynamics of 35 state UI trust funds over the 1980–2018 period as 

a way of describing the link between financing methods and trust fund solvency.  

 
8 Eight states reduced maximum benefit durations: Arkansas, Florida, Georgia, Idaho, Kansas, Michigan, Missouri, 
and North Carolina.  
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 The description of UI financing in Section II suggests that the key components of the 

system are interdependent and linked over time. In particular, the main outcome of interest — the 

health or solvency of the trust fund — depends on the inflow of payroll tax revenues and the 

outflow of benefit payments. In turn, the state of the trust fund feeds back to tax revenues 

because changes in the trust fund can trigger changes in tax rates, changes in the tax base, or 

both. These linkages are shown in Figure 1. 

 Because the timing of the linkages shown in Figure 1 is uncertain and varies from state to 

state, writing out a convincing, estimable model with appropriate restrictions would appear to be 

infeasible. Instead, we turn to vector autoregression (VAR), an atheoretical approach to modeling 

two or more jointly determined variables without imposing restrictions that are debatable, 

difficult to justify, or unconvincing.  

A. Estimating Methods 

To examine the dynamic response of a state’s reserve ratio following an increase in UI 

benefits paid, we estimate a range of VAR models using annual data on 35 states during 1980–

2018.9 First, for each state, we estimate the following three-variable VAR model: 

(1) yt	=	xt	+	" Ajyt	–	j	+	ut
J

j=1
 ,  

where y is a vector consisting of three variables: log of benefits paid, the reserve ratio, and the 

log of taxes paid.10 Each A is a matrix of coefficients on the lagged terms of y (up to a lag of J 

years) and ut is a vector of normally distributed disturbance terms.  

 
9 The data come from U.S. Department of Labor, Employment and Training Administration, Annual Program and 
Financial Data (ET Financial Handbook 394), https://oui.doleta.gov/unemploy/hb394.asp.  
10 Variables in the ET Financial Handbook 394 are identified by column. Benefits paid ($Thousand) are column 10, 
and taxes paid ($Thousand, referred to as “contributions collected”) are column 8. We calculate the reserve ratio as 
column 13 (“net reserves, balance as of end of year”) divided by column 3 (“total wage paid in covered 
employment”) multiplied by 100.  



 13 

Second, we estimate four panel VAR models, one for each of four groups of states based 

on their method of experience rating and whether they index their UI tax base — RR-fixed, RR-

indexed, BR-fixed, and RR-indexed. (Column 6 of Table 2 shows the classification of each state, 

and the table notes briefly explain the classification of some specific states.) We estimate the 

panel VARs using Stata’s user-written “pvar” command (Abrigo and Love, 2016) and difference 

out the state fixed effects using the default forward orthogonal deviation method.  

We focus on the impulse response function (IRF) of the reserve ratio following a unit 

increase in the logarithm of benefits paid, holding changes in other variables constant. In 

practice, holding changes in other variables constant is problematic as changes in aggregate 

variables often occur contemporaneously. For example, the residual of the reserve ratio is 

negatively correlated with the residual of the log of benefits paid, suggesting that unexpected 

increases — or shocks — in benefits paid covary with reserve ratio decreases. Accordingly, to 

interpret the resulting IRFs as causal relationships, researchers often use a Cholesky 

decomposition to orthogonalize the estimated VAR residuals ut. This forces a shock in one 

variable to be contemporaneously orthogonal to shocks to the other variables. Orthogonalization 

amounts to assuming that, for example, a shock to log of benefits paid may affect the reserve 

ratio within a year, but that a shock to the reserve ratio does not affect the log of benefits paid 

within a year.  

In our application, it is not obvious whether reserve ratio shocks, benefit shocks, tax 

shocks, or other shocks should precede any of the others within a year. We take an agnostic 

approach to this causality problem and do not force the residuals to be orthogonal. As a 

consequence, the IRFs should be interpreted as descriptive rather than causal relationships.11  

 
11 As a robustness check, we have imposed the assumption that, within a year, benefits paid affect the reserve ratio, 
which in turns affects taxes paid, but not the reverse. This orthogonalization is motivated by the discussion of the 
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B. Results of Estimation 

A three-variable VAR produces nine IRFs, and because it is infeasible to show a full set 

of IRFs following every shock for every state we consider, we begin by describing complete sets 

of IRFs for two states — New Jersey (a RR state) and Oregon (a BR state). We then focus on the 

main relationship of interest — the IRF showing the dynamics of the reserve ratio following a 

unit shock to the log of benefits paid (which we denote “log benefits paid → reserve ratio”). We 

do this first for New Jersey and Oregon, then pool states into four groups according to their 

methods of experience rating and setting the tax base, and estimate a panel VAR for each group. 

This results in a single common IRF of log benefits paid → reserve ratio for each group and 

reveals a cleaner pattern of IRFs for states using different UI financing systems.12  

1. VAR Estimates for Two States 

Figure 2 shows the nine IRFs resulting from estimating the three-variable VARs presented in 

equation (1) for New Jersey, a RR state that indexes its tax base. Following the literature (for 

example, example, Barsky and Sims, 2012; Lachowska, 2016), we plot bootstrapped one 

standard error confidence bands. Each graph in Figure 2 traces an IRF following a unit shock to 

one of the three variables.  

The graphs on the main diagonal show the response of each variable following a shock to 

itself. Because the shocks are all scaled to be one-unit increases, the IRFs on the diagonal start at 

one, then tend to return to the zero baseline (marked by the dashed horizontal line). The top left 

and bottom right graphs show that, under New Jersey’s RR-indexed system, shocks to UI benefit 

 
linkages among different parts of the UI financing system summarized in Figure 1. Except in the case of the panel 
VAR for RR states with a fixed tax base discussed in Section IV.B.2, the resulting orthogonalized IRFs turn out to 
be very similar to the simple IRFs.  
12 We select the number of lags using standard information criteria. Typically, these select two lags. We have also 
estimated the VARs using four or six lags, which results in choppier IRFs without affecting the interpretation.  
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payments and to the reserve ratio are long-lasting, suggesting substantial persistence in shocks to 

both unemployment and trust fund reserves. The graph in the center shows that a shock to taxes 

paid in New Jersey results first in a steep initial decrease followed by a gradual return to 

baseline.  

The off-diagonal IRFs in Figure 2 show the following patterns. First, following an 

increase in benefits paid, taxes paid increase steadily over the following six to seven years and 

remain above baseline for more than 15 years. The reverse relationship — the response of 

benefits paid to an increase in taxes — is small and imprecisely estimated, suggesting the benefit 

increases Granger-cause tax increases, but not vice versa. This makes sense in light of the causal 

ordering outlined in Figure 1. Second, Figure 2 shows no relationship between the reserve ratio 

and taxes paid —neither the IRF for log taxes paid → reserve ratio nor that for reserve ratio → 

log taxes paid ever deviates substantially from baseline. This also makes sense.  

Finally, the top right graph of Figure 2 shows the relationship of main interest: log 

benefits paid → reserve ratio. Following a unit shock to the log of benefits, the New Jersey 

reserve ratio decreases for about four years, then trends upward over the subsequent 16 years, but 

never returns to baseline. The IRF of the reverse relationship — reserve ratio → log taxes paid 

— is gentle and imprecisely estimated. This imprecision is corroborated by the Granger-causality 

p-values reported below the figure: In New Jersey, the log of benefits paid Granger-causes the 

reserve ratio (p-value = 0.019), but the reserve ratio does not Granger-cause the log of benefits 

(p-value = 0.449). In sum, for New Jersey, the reserve ratio decreases following an increase in UI 

benefits paid, and although it partially recovers, it does not return to baseline within 20 years. 

Figure 3 presents a similar set of IRFs for Oregon, a BR state that also indexes its tax 

base. The graphs on the main diagonal suggest that, in Oregon, own shocks to benefits paid and 
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the reserve ratio are somewhat less persistent than those in New Jersey, but own shocks to taxes 

paid are more persistent. This is a first indication that, under BR experience rating, taxes remain 

higher for longer, and accordingly, the reserve ratio returns to baseline more quickly.  

Most of the off-diagonal graphs in Figure 3 show similar patterns to those in Figure 2, but 

there are exceptions. In Oregon, the response of taxes paid to a benefit shock (log benefits paid 

→ log taxes paid) is not immediate, as it was for New Jersey. This may be an advantage of BR 

experience rating, because it implies that payroll taxes are less likely to rise while the labor 

market is in the early stages of recovery.  

More important is the response of the reserve ratio to a benefit shock (log benefits paid 

→ reserve ratio). The top right graph of Figure 3 shows that, following a unit shock to the log of 

benefits, the reserve ratio decreases sharply for about 3 years, but unlike the corresponding IRF 

for New Jersey, returns to baseline within the next three years. The Granger-causality p-values 

reported below Figure 3 show that, in Oregon as in New Jersey, the log of benefits paid Granger-

causes the reserve ratio (p-value = 0.017), but the reserve ratio does not Granger-cause the log of 

benefits (p-value = 0.250).  

The main point is that the IRFs for New Jersey and Oregon differ in how quickly the 

dynamic path of the UI trust fund, as measured by the reserve ratio, returns to its starting point. 

The reserve ratio recovers more sluggishly in New Jersey (the RR state) than in Oregon (the BR 

state). The question is whether this pattern holds more generally.  

As a first attempt to answer this question, Figure 4 overlays the IRFs of the main 

relationship of interest — log benefits paid → reserve ratio — for all 35 states in our analysis. 

The figure groups the states according to their experience rating method (that is, RR or BR) and 

the indexation of their tax base (divided into three groups: indexed, fixed, or variable). Although 
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the IRFs of the states in each of the categories are by no means homogeneous, it does appear that 

the reserves of most RR states take longer to recover than do those of most BR states. In 

particular, the reserves of only one of the 12 BR states take longer than 10 years to return close to 

baseline, compared with 10 of the 22 RR states. Still, general patterns are difficult to discern 

among the 35 IRFs, so we next examine the IRFs of main interest for four panels of states.  

2. Panel VAR Estimates for Grouped States 

Figure 5 shows four IRFs for the log of benefits paid → reserve ratio estimated using 

panel VAR. Each IRF comes from a separate panel VAR estimated separately for a group of 

states pooled according to their method of experience rating and whether their tax base is fixed 

or indexed. As a result, the four IRFs are for the RR-fixed base states (the solid line), RR-indexed 

base states (the long-dashed line), BR-fixed base states (the short-dashed line), and BR-indexed 

base states (the dotted line).  

The main point to draw from the IRFs in Figure 5 is that, following a unit shock to the 

log of benefits paid, the trust funds of states using the most common type of UI financing — RR 

experience rating and a fixed tax base — require on average more than ten years to return to 

within 10 percent of their original level. In contrast, the trust funds of states using other types of 

UI financing — BR-fixed, BR-indexed, and RR-indexed — tend to recover fully within five 

years. The findings make sense in light of the discussion of RR and BR experience rating in 

Section II.A. As we noted there, under BR experience rating, an employer in steady-state who 

reduces employment in a recession, then later returns to the initial employment level, will repay 

the UI trust fund for benefits received by the laid off workers over the subsequent three to five 

years. No such straightforward dynamics are associated with RR experience rating.  

As we also mentioned in Section II.A., theoretical analyses of experience rating have 
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implicitly assumed a fixed tax base. Accordingly, the finding in Figure 5 that the trust funds of 

states using RR experience rating and an indexed tax base recover as rapidly as those using BR 

experience rating, although somewhat surprising, cannot be considered anomalous. The finding 

does run counter to the inherently slow dynamics of RR experience rating; however, it makes 

sense that indexed increases in the tax base could counter the relatively slow response of tax 

rates to increased layoffs under RR experience rating. We also note that the IRFs generated by 

the panel VAR for RR-indexed states, unlike the other IRFs we have generated, differ 

substantially depending on whether we orthogonalize the VAR residuals or hold other variables 

constant. This sensitivity, along with the lack of theoretical results for the dynamics of RR 

experience rating with an indexed tax base, makes us reluctant to draw strong conclusions, 

except that RR-indexed UI financing is a topic ripe for further research.  

In sum, the speed of trust fund recovery appears to be tied to both the method of 

experience rating and whether a state indexes its UI taxable wage base. The trust funds of states 

using RR experience rating with a fixed tax base take more than twice as long to recover to their 

initial level as do the trust funds of states using BR experience rating (with either fixed or 

indexed tax bases) or RR experience rating with an indexed tax base. That a plurality of states 

use RR experience rating with a fixed tax base suggests that the trust funds of many states will 

recover sluggishly following the current recession.  

V. DISCUSSION AND CONCLUSIONS 

 In this concluding section, we review the main findings, discuss the implications of 

recent federal legislation for UI financing, and briefly discuss policy options for financing UI 

during the pandemic recession.  
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 Our main goal has been to shed light on two important questions about UI financing. 

First, why were the UI trust funds of some states substantially healthier than others at the end of 

2019, shortly before the onset of the pandemic recession? And second, can we expect the trust 

funds of some states to recover more quickly than others following the recession, based on 

systematic differences in the way they experience rate their UI payroll tax rates and whether they 

index their payroll tax bases? 

 In Sections II and III, we found that states with UI payroll tax bases in excess of $20,000 

had, on average, higher reserve ratios at the end of 2019 than those with lower tax bases. All nine 

of these high tax base states also indexed their tax base to average wages in the state and had 

raised their tax bases substantially when they adopted indexation. Clearly, a higher tax base 

satisfies a basic principle of efficient taxation and allows a state to set lower, less distortionary 

UI payroll tax rates. It also appears to make it more likely that a state will maintain a solvent UI 

trust fund. But a high tax base is neither necessary nor sufficient for trust fund solvency. At the 

end of 2019, the trust fund records of Minnesota and New Jersey, both of which had tax bases 

close to $30,000, were inadequate to make them eligible for federal interest-free loans, whereas 

several states with relatively low tax bases had adequate reserves for federal interest-free loans. 

Based on the evidence in Section III, we would not conclude that the association between a high 

tax base and UI trust fund solvency is causal.13  

 In Section IV, we first estimated VARs for two states that use different methods of 

experience rating. The estimates showed that for New Jersey (a state that uses RR experience 

rating to set UI payroll tax rates) an increase in UI benefit payments is followed by a declining 

 
13 Nevertheless, good arguments exist for raising the payroll tax base apart from its possible effects on trust fund 
solvency. In addition to allowing lower tax rates, a higher payroll tax rate reduces the disincentive for employers to 
employ low-wage workers (Huang, 2019). 
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reserve ratio for about four years, followed by a very slow recovery during the next 16 years. But 

the reserve ratio never returns to its original level. In contrast, for Oregon (a state that uses BR 

experience rating), an increase in benefit payments is followed by decreasing reserves for about 

three years, followed by a relatively rapid return to baseline within the next three years.  

 We then estimated panel VARs for the four main types of UI financing — RR experience 

rating with a fixed tax base, RR rating with an indexed base, BR rating with a fixed base, and BR 

rating with an indexed base. (See column 6 of Table 2 for the classification of each state.) IRFs 

based on these panel VARs tend to confirm that the patterns illustrated by New Jersey and 

Oregon hold more generally. Following a shock to benefit payments, the trust funds of states 

with RR experience rating and a fixed base take more than 10 years to return to within 10 percent 

of their original level. But the trust funds of states that use BR experience rating — whether they 

have a fixed or an indexed tax base — tend to recover within five years of a shock to benefit 

payments.14 The underlying mechanics of RR and BR experience rating are consistent with these 

dynamics (Brechling and Laurence, 1995). The tax rate penalty faced by an employer who lays 

off workers in a RR system is slow to materialize and often quite small. In contrast, the tax rate 

penalty to an employer who lays off workers under BR experience rating occurs quickly and is 

typically large enough to repay the UI trust fund for the benefits received by the laid off workers 

over the subsequent three to five years.  

 Accordingly, although the level of the UI tax base was strongly related to the health of 

state UI trust funds at the outset of the pandemic recession, the method of experience rating also 

appears to be important to the speed with which a trust fund can be expected to return to its 

 
14 The IRF for RR states that index their tax base shows that the trust funds of these states also return to baseline 
within five years, but this estimate is sensitive to whether we orthogonalize the VAR residuals. The theoretical 
literature is silent about the dynamics of UI financing with an indexed tax base, so we are reluctant to draw strong 
conclusions and see this as a topic for future research.  
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starting point. Ultimately, we would expect the trust funds of states using RR experience rating 

— especially those with fixed tax bases — to recover more sluggishly following the current 

recession than those of states using BR experience rating. Further, many states will require loans 

to continue paying UI benefits during the recession, and states using RR experience rating may 

well need to impose solvency taxes or resort to benefit cuts in order to expedite repayment of 

those loans (Brown, 1986).  

A. Implications of Recent Federal Legislation for Financing UI 

 In March 2020, Congress passed two major pieces of legislation to address the Covid-19 

pandemic — the CARES Act and the FFCRA. Most of the UI-related provisions of the CARES 

Act bear on increasing weekly benefit amounts (the $600 per week Federal Pandemic 

Unemployment Compensation), expanding UI eligibility to self-employed workers, contract 

workers, and others who would not normally be eligible (Pandemic Unemployment Assistance), 

and extending benefits to workers whose regular state UI benefits have been exhausted 

(Pandemic Emergency Unemployment Compensation).15 All are fully federally funded, so they 

do not bear directly on state UI financing, but all are administered by state employment security 

agencies and clearly place an added burden on the agencies. To assist with the crush of new UI 

claims and the added costs of administering provisions of the two statutes, the CARES Act 

waives federal requirements for states in hiring employment security staff, and the FFCRA 

provides $1 billion of emergency funding to administer the UI program (Emsellem and 

Evermore, 2020).  

 
15 Bhutta, Blair, Dettling, and Moore (2020) estimate the impact of the UI-related and other income-assistance 
provisions of the CARES Act on households’ financial security. Bitler, Hoynes, and Iselin (2020) examine the 
importance of UI as a countercyclical income-smoothing program in the two decades preceding the pandemic 
recession.  
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 Other provisions of the CARES Act and FFCRA will directly affect states’ trust fund 

reserves. Under the CARES Act, the federal government will reimburse half the benefit 

payments to laid-off employees of state and local governments, nonprofits, and Indian tribes 

through the end of 2020. The CARES Act also calls for 100 percent federal financing of the costs 

of Short-Time Compensation (or work-sharing UI), under which UI benefits are paid to workers 

whose hours have been reduced (again through the end of 2020). It is too early to speculate how 

significant these two forms of federal assistance will be in checking the reductions in state UI 

trust funds.  

 Three provisions of the FFCRA are quite important to states’ UI finances. First, the 

FFCRA provides full federal funding of the standby Extended Benefits (EB) program — the 

second “tier” of the UI system that is activated automatically to provide either 13 or 20 

additional weeks of benefits when a state’s unemployment rate rises. (The length of the 

extension depends on the increase in the unemployment rate.) Normally, standby EB is funded 

half from state UI trust funds and half by the federal government. As of the end of June 2020, 13 

weeks of EB had been activated in every state except South Dakota, and 20 weeks of EB had 

been activated or were scheduled to begin in 12 states by the first week of July.16 This provision 

could have a significant impact on state UI trust funds: a similar provision was adopted under the 

American Recovery and Reinvestment Act of 2009, and spending on standby EB amounted to 

$28.7 billion during 2008–2013.17  

 Second, in order for a state to receive its full share of emergency administrative funding 

under the FFCRA, the state must takes several steps, including not charging employers for 

 
16 The Extended Benefits Trigger Notices can be found at https://oui.doleta.gov/unemploy/claims_arch.asp.  
17 These are the authors’ calculations based on U.S. Department of Labor, Employment and Training 
Administration, Annual Program and Financial Data, https://oui.doleta.gov/unemploy/hb394.asp.  
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benefits paid to workers laid off due to workplace illness or mandated lock-down (FFCRA, 

Section 4102; Emsellem and Evermore, 2020). Because reducing or eliminating benefit charges 

weakens the link between layoff experience and the tax rate set for an employer, states that do 

reduce benefit charging will need to levy solvency taxes that will distribute the burden of 

restoring the trust fund broadly among all employers, not just those who laid off workers.  

 Third, Section 4103 of the FFCRA waives interest payments and suspends interest 

accrual on federal loans to states with insolvent UI trust funds through the end of 2020. We 

discuss this issue next.  

B. Policy Options for Financing UI 

 States with insolvent UI trust funds must borrow to cover the funding shortfall. 

Suspending benefits is not a realistic option because the Federal Unemployment Tax Act 

(FUTA) levies a 6 percent tax on the first $7,000 of each covered worker’s annual earnings 

unless the state has a UI program meeting general federal standards.18 Employers in states 

meeting the standards receive a credit for 90 percent of the FUTA tax (so the 6 percent tax rate 

drops to 0.6 percent), but defaulting on benefits would terminate the credit.  

 Before 1975, only five states had ever borrowed to finance UI benefits, and until 1987, 

states that needed funds borrowed from the U.S. Treasury under terms set out in Title XII of the 

Social Security Act and FUTA (Vroman et al., 2017, Chapter 11). Loans from the Treasury start 

as short-term “cash-flow” loans, which are obtained during the first three quarters of a year and 

repaid by September 30 of the same year. These loans are interest free if the state qualifies based 

 
18 The most important requirements are quite general (Woodbury, 2014): administer a UI program using “methods 
of administration ... reasonably calculated to insure full payment of unemployment compensation when due” [42 
U.S.C. § 503(a)(1)] and raise revenues for that program through an experience rated payroll tax levied on (at least) 
the federal tax base, with a maximum tax rate no lower than 5.4 percent. Payroll tax revenues must be deposited in a 
trust fund held by the U.S. Treasury and may be used only to pay UI benefits.  
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on the solvency history of its trust fund (U.S. Department of Labor, 2020). Loans outstanding 

after September 30 accrue interest, and if loans remain outstanding 13 months later (i.e., as of 

November 1 of the following year), the FUTA credit is reduced from 90 percent to 85 percent (so 

the 6 percent tax rate is reduced only to 0.9 percent). Further credit reductions and penalties are 

imposed if the loans remain outstanding in subsequent years. During 2012 and 2013, nearly half 

the state UI programs incurred reduced FUTA tax credits.  

 The FFCRA’s waiver of interest payments on federal loans to UI trust funds temporarily 

absolves the states of one of the two costs of borrowing from the Treasury. Chocolaad, Vroman, 

and Hobbie (2013) have estimated that a similar provision under the American Recovery and 

Reinvestment Act saved the states about $1.1 billion in interest charges during 2009–2010.  

 But neither the FFCRA nor the CARES Act reduces the FUTA tax penalties imposed on 

state trust funds that remain insolvent for longer than one year. To avoid these penalties in the 

aftermath of the last recession, eight states — Texas, Idaho, Michigan, Colorado, Illinois, 

Pennsylvania, Arizona, and Nevada — issued bonds in the private market and repaid their 

federal loans. These private loans totaled $11.1 billion, with Michigan and Pennsylvania 

accounting for $6.1 billion of the total. Most of the loans were long-term; for example, the final 

maturity date for the loans to Illinois and Michigan was June 2020, and for Pennsylvania, the 

final maturity date is July 2024. Issuing private debt makes sense as a strategy to avoid the 

federal government’s penalty charges on loans that are not quickly repaid, but it does not reduce 

a state’s indebtedness or address the underlying funding problem of many state UI programs.  
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Table 1 
Methods of Experience Rating and Tax Base Adjustment, Taxable Wage Base,  

Ratio of Taxable to Total Wages, and Reserve Ratio, Selected States, 2019 
 

 (1) (2) (3) (4) (5) (6) 
 Experience   Tax Base Ratio of   

 Rating Method Taxable Adjustment Taxable to  Net 
Reserve  

 

State (adoption year) Wage Base ($) (adoption year) Total Wages Ratio (%) VAR group 

Arizona Reserve ratio 7,000 NA 0.18 0.87 RR-fixed 
Arkansas Reserve ratio 10,000 NA 0.27 1.94 RR-fixed 
California Reserve ratio 7,000 NA 0.14 0.32 RR-fixed 
Colorado Reserve ratio 13,100 Indexed (2014) 0.27 0.83 RR-fixed 
Connecticut Benefit ratio 15,000 NA 0.24 0.78 BR-fixed 
Florida Benefit ratio 7,000 NA 0.19 1.08 BR-fixed 
Georgia Reserve ratio 9,500 NA 0.22 1.24 RR-fixed 
Idaho Reserve ratio 40,000 Indexed 0.67 2.80 RR-indexed 
Indiana Reserve ratio 9,500 NA 0.24 0.75 RR-fixed 
Kansas Reserve ratio 14,000 NA 0.39 1.68 RR-fixed 
Kentucky Reserve ratio 10,500 NA 0.26 0.88 RR-fixed 
Louisiana Reserve ratio 7,700 Variable 0.20 1.41 RR-fixed 
Maryland Benefit ratio 8,500 NA 0.18 1.05 BR-fixed 
Massachusetts Reserve ratio 15,000 NA 0.26 0.79 RR-fixed 
Michigan Hybrid 9,000 NA 0.20 2.48 BR-fixed 
Minnesota Benefit ratio 34,000 Indexed 0.48 1.30 BR-indexed 
Mississippi Benefit ratio 14,000 NA 0.38 2.04 BR-fixed 
Missouri Reserve ratio 12,000 Variable 0.28 0.98 RR-fixed 
Nebraska Reserve ratio 9,000 NA 0.24 1.31 RR-fixed 
Nevada Reserve ratio 31,200 Indexed 0.56 3.14 RR-indexed 
New Hampshire Reserve ratio 14,000 NA 0.27 1.02 RR-fixed 
New Jersey Reserve ratio 34,400 Indexed 0.44 1.30 RR-indexed 
New Mexico Benefit ratio (2015) 24,800 Indexed 0.52 1.63 RR-indexed 
New York Reserve ratio 11,400 NA 0.18 0.49 RR-fixed 
North Carolina Reserve ratio 24,300 Indexed (1983) 0.43 2.12 RR-indexed 
Ohio Reserve ratio 9,500 NA 0.22 0.58 RR-fixed 
Oregon Benefit ratio 40,600 Indexed 0.60 6.00 BR-indexed 
Pennsylvania Hybrid 10,000 NA 0.21 1.33 BR-fixed 
Tennessee Reserve ratio 7,000 Variable 0.18 0.98 RR-fixed 
Texas Benefit ratio 9,000 NA 0.19 0.31 BR-fixed 
Utah Benefit ratio (1985) 35,300 Indexed (1985) 0.57 1.90 BR-indexed 
Virginia Benefit ratio (1982) 8,000 NA 0.17 0.80 BR-fixed 
Washington Benefit ratio (1985) 49,800 Indexed (1985) 0.55 2.56 BR-indexed 
West Virginia Reserve ratio 12,000 Variable 0.31 0.82 RR-fixed 
Wisconsin Reserve ratio 14,000 NA 0.31 1.76 RR-fixed 
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Notes: For state selection criteria, see footnote 4. Adoption years are given for experience rating method and tax base adjustment 
only if a change was made after 1980. Michigan and Pennsylvania are classified as BR states because, although their systems 
have both BR and RR components, the RR component is small. New Mexico was a RR state until 2015, so New Mexico data for 
1980–2014 are included with the panel VAR analysis of RR-indexed states. The four variable tax base states are classified as 
fixed tax base states for the VAR analysis because all have low tax bases that rarely adjust. Colorado is classified as a fixed tax 
base state for the VAR analysis because it adopted indexation late in the sample period and has retained a relatively low tax base.  
Source: Columns (1), (2), and (3) are from U.S. Department of Labor, 2019 (Comparison of State Unemployment Insurance Laws 
2019) and other years where appropriate. Column (4) shows 2018 data from U.S. Department of Labor, Employment and 
Training Administration, Annual Program and Financial Data (ET Financial Handbook 394), 
https://oui.doleta.gov/unemploy/hb394.asp. Column (5) shows 2019 data from U.S. Department of Labor, Office of 
Unemployment Insurance, Division of Fiscal and Actuarial Services, State Unemployment Insurance Trust Fund Solvency Report 
2020, https://oui.doleta.gov/unemploy/docs/trustFundSolvReport2020.pdf.  
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Table 2 
Unemployment Insurance Trust Fund Solvency by Selected State Characteristics, 2019 

 
  (1) (2) (3) (4) (5)  (6) 

  Number Net reserve ratio  Regressions of reserve ratio 

State Characteristics 
of 

states Mean Median Minimum Maximum  on state category indicators 

Panel A: Method of financing UI   
 RR-fixed base 18 1.04 0.93 0.32 1.94  1.036 (0.201) 

 RR-indexed base 5 2.20 2.12 1.30 3.14  1.162 (0.431) 

 BR-fixed base 8 1.23 1.07 0.31 2.48  0.198 (0.362) 

 BR-indexed base 4 2.94 2.23 1.30 6.00  1.904 (0.471) 

        R2 = 0.402; p = 0.001 
Panel B: Method of experience rating payroll taxes   
 RR 23 1.29 1.02 0.32 3.14  1.289 (0.216) 

 BR 12 1.80 1.32 0.31 6.00  0.514 (0.370) 

        R2 = 0.055; p = 0.174 
Panel C: Level of tax base   
 < $10,000 13 1.01 0.98 0.31 2.48  1.014 (0.239) 

 $10,000–$20,000 13 1.18 0.98 0.49 2.04  0.166 (0.338) 

 > $20,000 9 2.53 2.12 1.30 6.00  1.514 (0.374) 

        R2 = 0.369; p = 0.001 
Panel D: Maximum weekly benefit amount   
 < $300 5 1.28 1.08 0.87 2.04  1.276 (0.488) 

 $300–$400 7 1.31 0.98 0.75 2.48  0.037 (0.639) 

 $400–$500 12 1.48 1.47 0.32 3.14  0.201 (0.581) 

 > $500 11 1.63 1.30 0.31 6.00  0.359 (0.589) 

        R2 = 0.018; p = 0.906 
Panel E: Reduced benefit duration after 2010   
 no 27 1.37 1.02 0.31 6.00  1.372 (0.203) 

 yes 8 1.78 1.81 0.88 2.80  0.405 (0.424) 

        R2 = 0.027; p = 0.346 
 
Notes: Each panel shows within-category statistics for a state characteristic, by state category of the characteristic. The number of 
states in each state category is shown in column (1). Column (6) shows estimates from five OLS regressions of the state reserve 
ratio on state category indicators. For example, the estimates in Panel A come from a regression of the state reserve ratio on a set 
of four indicators for the method of experience rating and tax-base adjustment used by a state (RR-fixed base, RR-indexed base, 
BR-fixed base, and BR-indexed base), with the RR-fixed base category serving as the reference or constant (shown in italics). 
Standard errors are in parentheses. The regression R2 and the p-value of the regression F-statistic are shown in the row below 
each regression. 
Source: Authors’ calculations using data from U.S. Department of Labor, Employment and Training Administration, Annual 
Program and Financial Data (ET Financial Handbook 394), https://oui.doleta.gov/unemploy/hb394.asp. Classification of states 
by UI program characteristics is based on U.S. Department of Labor, 2019 (Comparison of State Unemployment Insurance Laws 
2019). 
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Figure 1 
Influences among Key Components of State UI Financing Systems 

 
 

       
 
 
Notes: The schematic shows the linkages among the central features of UI financing. Benefit 
payments shock the system in a recession, depleting the trust fund. This depletion in turn sets of 
automatic adjustments in tax rates, the wage base, or both, increasing UI payroll “tax 
contributions” and tending to restore the trust fund. 
Source: The authors. 
 

        tax 
contributions

   taxable 
wage base tax rates

   benefit 
payments

    trust fund 
(reserve ratio)



 32 

Figure 2 
VAR Impulse Response Functions for New Jersey (RR experience rating, indexed tax base) 

 
Notes: IRFs show the dynamic path of a positive unit shock. The labels above each graph indicate first the variable shocked, then the response variable (“variable 
shocked” → “response variable”). The VAR has three variables: log of benefits paid, reserve ratio, and log of taxes paid, and is estimated using two lags. The 
confidence bands are based on bootstrapped standard errors.  
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Granger causality tests: p-values 
H0: Reserve ratio does not Granger-cause log benefits paid: 0.449  
H0: log taxes paid does not Granger-cause log benefits paid: 0.981  
 
H0: log benefits paid does not Granger-cause reserve ratio: 0.019  
H0: log taxes paid does not Granger-cause reserve ratio: 0.836  
 
H0: log benefits paid does not Granger-cause log taxes paid: 0.515  
H0: reserve ratio does not Granger-cause log taxes paid: 0.111  

 
Source: Authors’ estimates using annual data (New Jersey, 1980–2018) from U.S. Department of Labor, Employment and Training Administration, Annual 
Program and Financial Data (ET Financial Handbook 394). 
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Figure 3 
VAR Impulse Response Functions for Oregon (BR experience rating, indexed tax base) 

 
Notes: IRFs show the dynamic path of a positive unit shock. The labels above each graph indicate first the variable shocked, then the response variable (“variable 
shocked” → “response variable”). The VAR has three variables: log of benefits paid, reserve ratio, and log of taxes paid, and is estimated using two lags. The 
confidence bands are based on bootstrapped standard errors.  
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Granger causality tests: p-values 
H0: Reserve ratio does not Granger-cause log benefits paid: 0.250  
H0: log taxes paid does not Granger-cause log benefits paid: 0.832  
 
H0: log benefits paid does not Granger-cause reserve ratio: 0.017  
H0: log taxes paid does not Granger-cause reserve ratio: 0.129  
 
H0: log benefits paid does not Granger-cause log taxes paid: 0.672  
H0: reserve ratio does not Granger-cause log taxes paid: 0.239  
 
Source: Authors’ estimates using annual data (Oregon, 1980–2018) from U.S. Department of Labor, Employment and Training Administration, Annual Program 
and Financial Data (ET Financial Handbook 394). 
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Figure 4 
VAR Impulse Response Functions of the Reserve Ratio Following a Positive Shock to UI Benefits 

(log benefits paid → reserve ratio) 

 
Notes: RR refers to reserve ratio experience rating; BR refers to benefit-ratio experience rating. IRFs show the time path of the reserve ratio following a positive 
unit shock to the log of benefits paid. The VAR has three variables: log of benefits paid, reserve ratio, and log of taxes paid, and is estimated using two lags. 
Source: Authors’ estimates using annual data on each of 35 states (1980–2018) from U.S. Department of Labor, Employment and Training Administration, 
Annual Program and Financial Data (ET Financial Handbook 394).  
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Figure 5 
Panel VAR Impulse Response Functions of the Reserve Ratio Following a Positive Shock to UI Benefits 

(log benefits paid → reserve ratio) 

 
Notes: IRFs show the dynamic path of the reserve ratio following a positive unit shock to the log of benefits paid. The VAR has three variables: log of benefits 
paid, reserve ratio, and log of taxes paid, and is estimated using two lags. 
Source: Authors’ estimates using a panel of annual data (1980–2018) on 35 states grouped by method of financing UI (see column (6) of Table 1 and Panel A of 
Table 2) from U.S. Department of Labor, Employment and Training Administration, Annual Program and Financial Data (ET Financial Handbook 394). 
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