The“ State” of Universal Service

Gregory L. Rosstont and Bradley S. Wimmer?

Abstract

The introduction of competition forces regulators to address the historica practice
of usng of implicit cross subsidies to maintain uniformly low loca telephone service
rates. The Federd Communications Commission recently adopted rules to remove a
portion of these implicit subsidies by adopting an explicit universal service program.
This program, however, only addresses asmdl portion of the problem and leaves to the
States problems associated with intrastate cross subsdies. In this paper we examine
severa dternative universal service programs that states may adopt. Overdl, we find
that universal service programs that base subsidy dollars on the cost of providing service
have little effect on telephone penetration rates and result in large taxes, which distort
market outcomes and drive those paying into the system from the network. Large
universa service programs aso cause competitive distortions. Furthermore, we find that
cost- based mechanisms do an equally poor job when we use normative criteria, such as
the effect the programs have on the didtribution of income.
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“Today, telephones are not a luxury, but obvioudy a necessity, and it's obvioudy
middle and low-income people who are hit hardest. If we had to start fresh and do
it over again, we certainly wouldnt tax the use of telephones” Representative
Robert Matsui, Democrat, Cdifornia®

The three percent federa excise tax on telephone service has attracted significant
attention recently. Severd congressiona representatives argue that taxes on
telecommuni cations threaten the development of the Internet and have introduced a bill
that would repedl the excisetax.* This rhetoric is palitically gppeding and may in some
cases be correct. We examine the effect different telecommunications taxes, whose
revenues are used to subsidize high-cost services, have on the market.

Regulators have higtoricaly used implicit cross subsidies to keep locd rates
relatively uniform across markets. Such policies have been judtified as ameansto
promote universal service® However, in order to keep rates low in high-cost aress,
regulators artificidly increase rates for long-distance, business, and other services. This
resultsin distortions similar those of the federd excisetax.® These distortions also affect
competition for the provison of telecommunications and related services. Sofar,
however, universal service programs have largely duded public scrutiny because they are
hidden. The introduction and expansion of competition forces regulators to make these
implicit subsidies explicit and competitively neutral. Such exposureislikely to increase
public scrutiny, as the programs become more transparent. In this case, however, many
will claim that these programs increase penetration rates and are needed to promote
universal service. We present an analysis of the costs associated with universal service
programs. Thisanayssisintended to inform the debate on universa service, providing
esimates of the effectsimplicit and explicit subsdies have on telephone penetration
rates. In addition, we provide information on who benefits and loses from such
programs.

The Telecommunications Act of 1996 alowed competitors to enter local markets.
While the inefficient use of implicit cross subsidies was sustainable under aregime of
regulated monaopoly, this practice is not sustainable in a competitive environment. Asa
result, state and federd regulators are re-examining thar historica universal service
programs. The Telecommunications Act dso atempts to move from implicit to explicit

3 San Francisco Chronicle, March 27, 2000.
*H.R 1234, 106" Congress, introduced March 23, 2000.

® Mueller (1997) provides an extensive background on the history and evolution of universal service policy
inthe U.S.

® In many ways theimplicit cross subsidies and artificial inflation of rates are more insidious than asimple
excise tax because these distortions affect investment decisions and are shaping the development of
competition.



subsidies. Universa service policies are deeply ingrained in regulatory schemes making
them one of the most expendve, controversid, and competitively important portions of
Act.

To implement the Act, the FCC recently adopted a new federd universal service
program for large carriers. A cornerstone of the new plan isits use of a forward-looking
cost model that estimates the cost to provide tel ephone service to each wire center. The
FCC'splan dlows dl digible telephone carriers access to these funds and targets its
support to relatively high-cost areas within high-cost states.”

Initsuniversal service decision, the FCC determined that the federa program
should guarantee that rates are comparable across gates, but |eft it to the States to develop
programs that would address intrastate differences. Thus, the federd program does little
to address the large differences between rates and costs that exist within many states.

The FCC's program provides approximately an additiond $250 million to its non-rurd,
or large, company universal service program.

Assuming locd companies receive $32 per month from each residentia line, we
edimate that a shortfdl in revenues of nearly $3 billion annudly exists in high-cost aress.
We arrive at this estimate by calculating the difference between estimated costs, net of
federa support, and $32 per month. Thislarge shortfdl in high-cost aressis currently
recovered through artificidly inflated rates for other services. As competition develops,
state regulators will be forced to address the disparity between rates and costs.’ To
correct these problems, regulators can either dlow rates to move in line with costs or they
can implement a program that provides dl carriers access to an explicit subsidy equa to
the difference between rates and cogts.

The Nationd Regulatory Research Ingtitute (NRRI) (1998) conducted asurvey in
1998 asking states to report whether or not they have implemented a state universal
sarvice plan, were in the process of implementing one, or had no plansto implement an
intrastate fund. The NRRI reports that fourteen state commissionsindicated thet, in
1998, they had a universd service fund that was ether functioning or was under revision.
An additional 22 states had either approved anew fund or had one pending. While many

" The 1996 Act leavesit to the states to determine whether or not a particular carrier iseligible to receive
universal service subsidies. Asexpected, eligibility requirements have proven to be a contentiousissue
(Rosston and Wimmer, 1999).

8 In 1999, these explicit federal high-cost programs cost approximately $1.7 billion. The Universal Service
Administrative Corporation (1999) reports that the total projected funding requirement for the high cost
programs for the fourth quarter 1999 is $433.328 million. Simply annualizing the quarterly requirement
leads to our $1.7 billion estimate. This estimate does not include any increases that will come about
because of the adoption of the new universal service program, which will begin in 2000. In addition to the
high-cost program, the FCC also provides subsidies to low-income subscribers. This program provides
approximately $500 million of federal support annually.

9 Alternatively, it is argued that efficient competition cannot evolve until regul ators address these problems.



gtates have implemented some form of universal service, many note that they were
waiting for the FCC's decision before moving forward with their own programs.'°

The purpose of this paper isto understand the costs and benefits of state universal
service programs given the existence of the federa program. We begin with a short
review of the theory underlying universa service and then move to asummary of the
FCC's cogt estimates for providing service. The cost mode suggests that only asmal
percentage of lines should be considered high-cost lines.

We examine the magnitude of potentid intrastate universal service schemes. We
assume that states will adopt programs that target support to high-cost wire centers. We
assume that states will provide subsidies to wire centers by taking the difference between
estimated costs, net of federal subsidy, and abenchmark.'* To understand the effects of
such programs, we compare the costs of a$32.18 and a $50 benchmark. In addition to
providing state regulators information about the effects of such programs and their costs,
our andyds gives arough estimate of the amount of implicit cross subsdies presently in
the sysem.*? Findly, we augment the cost-mode data with demographic datato
examine the characteristics of consumers who receive support under potentia state
programs.

We find that increesing subsdies to high-cost areas has alarge impact on the Sze
of the program, but is likely to have ade-minimus effect on subscribership. Furthermore,
cost-based programs do a poor job of targeting subsdies to low-income households, and
minorities are more likely to be net contributors under such programs. These infirmities
hold true in the vast mgority of states and the country as awhole.

II. Theory of “Universal Service’

The essentid god of the universd service is to ensure that people stay connected
to the network. Two primary reasons have been put forth to justify universal service

subsidies telephone sarvice is an essential service, and that there are “network effects”

10 These programs are typically a part of state efforts to move access charges closer to costs and are part of
effortsto rebalancerates. For example, inthe NRRI survey, Illinois reports that it has opened a Docket on
universal service addressing high cost support and alternatives for rate rebalancing or the creation of an
intrastate fund (NRRI, 1998, page 33.)

1 Becauseit is very difficult to reverse the flow of subsidies, it islikely that the new federal program will
remain in place for sometime. We therefore examine potential state programs assuming the federal
program remainsin place. An analysis of only the federal program gives similar results although the
magnitude of the effectsis smaller.

12 \We are unaware of any effortsto set local service ratesin line with costs.

13 See Mueller (1997).



To keep people connected to the network,'* economists agree that targeting
subsidies to consumers who would disconnect in the absence of a subsidy is more
efficient than basing subsidies on the cost of providing service™® Under a cost-based
plan, much of the subsidy is directed to consumers with high incomes who would remain
connected even if pricesreflect costs. This makes the program larger than is necessary
and requires higher tax rates, which distort market outcomes. L ow-income consumers
living in low-cost areas may subsidize high-income usarsliving in high-cost areas. Thus,
it islikely that the program tends to be an income transfer program that makes one group
better off at the expense of others, rather than a program that ensures people remain
connected to the network. By contradt, if the subsidy is targeted to those who are not
presently connected the network or who might choose to disconnect in the absence of a
subsdy, penetration rates would remain high and the distortions caused by taxes would
be less savere. Moreover, because taxes on telecommunication services will be used to
raise revenues, alarge program, and concomitant high tax rates, may actualy decrease
penetration levels because the cost of using the network increases for those not receiving
asubsidy.*®

Others have studied this problem, and generdly come to the concluson that it is
inefficient to tax areaivey dadicdly demanded service (long distance) to subsidize the
price of ardatively indagtically demanded service (local morthly service). Cranddl and
Waverman (1998) provide the most extengive discussion of the problem, dong with a
review of prior literature. They summarize the results of research, dl of which cometo
the same conclusion: the price of loca service has very little impact on the decison to
subscribe to telephone service. Crandal and Waverman present evidence from the
literature that the eadticity of demand for loca service ranges from -0.006 to —0.17, with
most of the more recent estimateswell below —0.1. In their own estimates, Crandall and
Waverman find the loca monthly rate isinggnificant in the subscription decison.
However, they do find that the ingtalation charge has a smdl impact on subscription
decisons. Asaresult, they conclude thet if there is any subsidy, it should be in the form
of aLink-up program that subsdizesinitial connection fees.

The FCC recognizes the effectiveness of targeted subsidies to increase penetration
rates and provides subsidies based on need through its Lifdine and Link-up programs.
These programs provide support to low-income consumers by lowering monthly flat-
rated charges and providing support to reduce the cost of connecting to the network.
Many states have adopted and/or expanded such programs. However, Sate and federa

14 High penetration rates are obviously one of the goals at the FCC, as evidenced by their periodic
monitoring of these levels.

15 Eriksson, Kaserman and Mayo (1998) show that the FCC’ s targeted |ow-income subsidy programs,
Lifeline and Link-up, more effectively increase penetration rates than its cost-based programs.

18 Hausman, Tardiff, and Belinfante (1993) find that because consumers base decisions to purchase a
service based on the total surplusthey receive from it, artificially increasing the price of services, such as
long distance, decreases the net val ue consumers receive from connecting to the network.



high-cost universal service programs will continue to provide support based on the cost
of sarvice, regardless of consumers abilitiesto pay.

I1l. What doesit cost to provide phone service?

The FCC (with sgnificant input from interested parties) has developed a model
that estimates the cost of providing loca telephone service. The Hybrid Cost Proxy
Modd (HCPM) divides regions served by non-rura carriersinto roughly 12,493
geographic areas based on the current location of incumbent local exchange carrier wire
centers (or switches and those served by a particular switch). For each wire center, the
mode estimates the cost of the various components used to provide local telephone
sarvice: loop, switching, sgnaing and transport, etc. Based on the differencesin loca
conditions, population density and other factors, the mode estimates the cost of
providing local servicein each wire center. These wire centers serve approximately 161
million switched access lines

The HCPM egtimates that average cost of loca telephone service is $23.84 for the
non-rurd companies. The mgority of lines have cost estimates that are less than $30 per
month and only asmal minority of linesis estimated to cost more than $50 per month.
Approximately 45 percent of the lines have estimated costs that are less than $20 per
month. Nearly 90 percent of the lines (87 percent) have costs below $30; 94 percent are
below $40 per month; and 97 percent have costs below $50 per month. It is clear that
only asmal percentage of dl lines are estimated to have codts that are subgtantialy
higher than the amount consumers pay for loca service. The intention of the universal
service program isto provide a subsidy to companies (and ulti matel¥ consumers) living
in areas with high costs in order to keep rates down in these areas.!

V. Potential State Programs

The FCC'sfedera universa service program addresses only asmal portion of the
total cross subsidy embedded in current rates. In order for competition to develop
efficiently, state and federa regulators both need to aign rates more closely with costs.
Such a proposition, however, is palitically unappealing. The stated concern is that
dlowing ratesto move in line with costs would result in Sgnificant decreasesin
penetration rates. As shown by Hausman et d. (1993), this fear does not necessarily hold

" oop length is the primary driver of costs and is a function of population density. To gain aclearer
understanding of this relationship, we regressed the natural logarithm of average monthly cost per linein
each wire center on the natural log of population density. Population density is measured as the ratio of the
number of total switched linesin awire center to the total number of square milesin that wire center. This
simple regression indicates that a 10 percent increase in switched lines per square mileresultsin a2.6
percent reduction in awire center’'s average cost per line and explains about 80 percent of the total

variation in costs.



because rate rebalancing will cause some prices to decrease at the same time that others
increase. The decrease in some prices will increase penetration, offsetting some of the
loss in subscribers from other rates increasing. Hausman et a. show that the decision to
subscribe to tel ephone service depends on the utility a customer receives from al
telecommunication sarvices, induding long distance cdling, and increases in the price of
long distance services reduces penetration rates. [n addition to their andyss, the
introduction of subgtitutes, such aswireless dternatives, islikely to dampen further the
effect amovement of wirdine rates to cost would have on penetration.

In this section, we estimate the Sze of a universal service program each ate
would have to adopt to be consistent with the FCC $32.18 benchmark ($32 benchmark).
In addition, we estimate the tax rate state regulators would have to impose on intrastate
end-user revenues to fund the state program. We then compare the $32 benchmark with
dterndives, including programs that would eiminate the subsdy dtogether, target it to
low-income households, and use an dternative benchmark of $50. Table 1 includes only
the subsidy necessary to support the relatively large, or in FCC parlance, non-rurd
companies*®

Table 1 estimates the Sze of the universal service programs states would have to
adopt to keep rates consistent with $32 and $50 benchmarks. We add estimates of the tax
rates each state would have to adopt to fund these programs explicitly. The sze of the
program is calculated by taking the difference between each wire center’ s estimated cost
and the sum of any federa subsidy and the appropriate benchmark. For example,
consder awire center with an estimated monthly cost of $42 per line that is dated to
receive amonthly federal subsidy of $3 per line. Under a $32 benchmark, the estimated
monthly state subsidy is $7 per line'® Under a$50 benchmark, the linesin thiswire
center would not recelve asubsidy. Based on the estimated size of the fund, we develop
“tax rates’ for each state. Taking theratio of the estimated Sze of each state’ s non+rurd
company wniversa service program to1998 Intrastate End User Telecommunications
Revenue gives our estimated tax rates. We obtained data on state end- user revenue from
Table 2.3 of the FCC' s January 2000 report: State-by- State Telephone Revenue and
Universal Service Data

In these calculations we exclude lines from “rurd” companiesin our estimates of
the 9ze of the gate’s universd service program, but include their revenues in our
estimates of tax rates. We do this for a number of reasons. As discussed above, the FCC
has yet to address how the subsidies to rural companies should be adjusted in light of the
1996 Act, and has not parameterized its model for smal, rurd companies. Thus, we are

18 \We exclude any subsidy that would be required for rural, or small, companiesin these calculations. See
discussion below. The“non-rural” companies do serve alarge number of rural, high cost lines; they are
simply deemed “non-rural” by the FCC because of different regulatory and subsidy treatment afforded to
smaller carriers.

19 For 29 states, thereis no federal subsidy, either from the new federal plan or the “hold harmless.” Asa
result, these states would have to fund the entire difference between the cost and the benchmark.



assuming that gtates, in the near term, will adopt programs for the large non-rural carriers,
but will impose atax on dl end-user revenues. If the states only tax non-rurd customers,
our estimated tax rates are too low.?° In addition, because rural telephone companies
typicaly operate in much less densely populated aress, their inclusion islikely to increase
the size of the subsidy. Asaresult, the tax rate percentages presented in the table below
are likely to underestimate the true magnitude of the tax rates that would be necessary to
maintain the benchmarksiif dl lineswere included. The effect on the table is that the tax
rates are likely to be too low and the relative rankings of states may change because some
dates have more lines served by rural telephone companies. Finaly, non-rurd companies
serve wdll over 90 percent of dl customers, so any error introduced by the exclusion of
rurd companiesislikely to be amall.

V. Subsidy and Tax Rates

Table 1 shows that with a $32 benchmark, the implied state tax rates range from a
low of zero in the Didrict of Columbia, where the cost of local service iswell below $32
in every wire center, to ahigh of 8.28% in Maine. The median rate is Ohio’'s 3.07%. The
weighted average across al states is 2.41%. These tax rates would be applied to intrastate
seNic% ozr;Iy, so that they would not be added to the federa tax on interstate services of
5.7%.“™

Some typicaly rurd western states have relatively low rates— Wyoming (3.72%)
and ldaho (4.22%) — compared to southern states — Kentucky (7.00%); Louisana
(5.30%); and Alabama (5.25%). These differences occur for at least two reasons. Firgt,
many rura western states have large expanses of uninhabited territory, while the south
appears to be characterized by large areas with sparse population. As discussed above,
population density of inhabited areasis the main driver of costs. Second, our estimates
only include non-rurd companies. To the extent that non-rura companies have sold their
more rura exchanges or do not serve the rurd areasin the states they cover, many rurd
areas are not included in our estimates. This may hold more in the western states where
US West has sold many of its rurd exchangesto “rurd” telephone companies.

20 Below, we estimate the effect taxes used to fund any universal service program will have on
subscribership. 1n these estimates we do not include the lines of rural subscribers. Thus, our estimates of
the number of subscribers|ost because of taxes to fund universal service are alower bound.

21 See, the FCC' s Proposed Second Quarter 2000 Universal Service Contribution Factor (March 7, 2000).

22 Notice that the interstate tax rate exceeds the estimated intrastate rate in 43 of the 51 cases. The
difference in tax rates gives companies the incentive to “ misreport” intrastate revenues asinterstate
revenues when the intrastate tax is higher. Because distinctions between intrastate and interstate revenue
are often arbitrary or difficult to determine, such distinctions distort carrier decisions. See Rosston and
Wimmer (1999).



Moving to a $50 benchmark affects both the absolute level of the tax and the
relative rankings of the sates. Thereisnot a perfect corrdation in the rankings of tax
rates between a $50 subsidy and a $32 subsidy. The highest intrastate tax state becomes
Montana, with atax rate of 4.31%. Mainefallsto the 47" highest, becauseit has
relaively more lines at central offices with costs between $32 and $50. The overal
weighted average tax rate falls to under 1% because the totd intrastate subsdy declines
from $2.9 hillion annually to about $1.2 billion annualy. The states that save the mogt,
as measured as the reduction in tax rates, are Alabama, Maine, Kentucky, Mississppi,
West Virginia, and Vermont — dl of which experience at least a4 percentage point drop
inuniversal servicetax rates. As expected, ardatively smdl increase in the benchmark
has a sgnificant impact on the amount that intrastate telecommunication services must be
taxed to fund the program.

V1. Effectsof Universal Service Reform on Penetration

Wimmer and Rosston (2000) estimate the effect areduction in the Sze of Sae
subsidies would have on the number of subscribers. In thiswork, we find that increasing
the benchmark from $32 to $50 resultsin aless than one haf of one percent reduction in
penetration rates. We aso show that the reduction in penetration can be reduced at a
relatively low cogt if only low-income consumers continued to be supported at alevel
conggtent with a $32 benchmark. These results, however, only tell haf of the sory.

We extend these results in two significant respects. First, we present the
estimated effects subsidies have on the number of subscribers on a state-by-state basis.
This shows the heterogeneous effects of raising the benchmark. Second, we make use of
eadticity estimates to estimate the additional subscribers who would join the network if
rates for intragtate toll and loca servicein low-cost areas were reduced.

To esimate the total effect an increasein the subsdy would have on
subscribership, we begin by estimating the effect increasing the benchmark has on
subscribers who lose their subsdy. Welook at diminating the subsidy entirely, changing
the benchmark and adopting targeted low-income subsidies. We then estimate the
increase in penetration that would result from the decrease in the tax rates on other
services.

Eliminating the high cost support would alow ratesto reflect true costsin al
areas. We adopt the convention that monthly rates would not rise above $100 per month
because dternative technologies are likely to be subgtituted for land-line service (see
Wimmer and Rosston (2000) and Crandall and Waverman (1999)). We dso assume that
eladticities measured around current rates would aso apply to significantly higher local
rates. Giventhis, overal penetration would only decrease by about one-hdf of one
percentage point, and the maximum decline in penetration would be 1.83% in Vermont.
Vermont has a 95.4 percent penetration rate according to the FCC Penetration Report so
that penetration in Vermont would decrease to 93.6% if the state adopted a plan to
diminate Sate high-cost support.



We dso invedtigate the impact of dternative benchmarks on penetration rates.
Specificdly, we estimate the effect maintaining a benchmark of $32 for dl low-income
subscribers, but allowing rates to high-income usersto moveto cost. The number of
subscribers would decrease by about 0.29% nationwide and 1.21% in Vermont. All of
these peopl e disconnecting from the network would be households with incomes above
$20,000 per year, measured in 1990 dollars. Findly, we estimate the effect increasing the
benchmark to $50 with and without |ow-income support maintained at the $32
benchmark. Moving from a $32 benchmark to a $50 benchmark reduces the cost of the
program by dmost $2 billion annually. Tax rates are cut by more than one haf and
penetration fals by lessthan 0.3%. Use of a $50 benchmark combined with low-income
support maintained at the $32 level resultsin less than a 0.2% reduction in lines. Under
this scenario, the largest loss would again occur in Vermont, where penetration would fall
by an estimated 0.84%. While aloss of lines would occur because resdentslose a
portion of their subsidies under these dternative scenarios, subsidy dollars would be
saved. Vermont would reduce the sze of its universal service subsidies by more than $9
million per year and cut its tax rate gpproximatdly in haf if it moved from a program
with a $32 benchmark to one with a $50 benchmark for high-income subscriberswith
more generous low-income support. West Virginia, Kentucky, Mississppi, New
Hampshire, and Alabamawould a so reduce their tax rates by &t least two percentage
points by moving to an income-based plan and a $50 benchmark. This discussion,
however, overestimates the decline in subscribership because it does not account for the
effect theincrease in tax rates has on subscribership.

Aswith any socid program, the largest costs are those that are not observable.
The continuation of high-cost support programs, implicit or explicit, will continue to
reduce subscribership among those who are net losers under the syssem. The tax rates
derived above, along with dadticity estimates, dlow us to estimate the effect these taxes
have on subscribership. We use dadticity estimates from Crandall and Waverman (1999)
and Hausman, Tardiff, and Belinfante (1993) to estimate of the increase in subscriptions
due to the lower tax rates that lead to lower urban telephone rates and lower rates for
intraLATA toll cdlsand interLATA cdls. We continue to use the estimate of —0.075 for
the loca service eadticity estimate. We use cross-price eladticities for loca service with
respect to the price of intrastate intraL ATA toll and interLATA service of -0.0086 and -
0.0019, respectively.

We estimate the total number of lines currently lost because of the taxes necessary
to support the rurd high cost funding for each of the four scenarios ébove. These arethe
numbers of lines gained that would ultimately offset some of the lineslost from
increasing rurd rates— in other words these are the hidden losses due to the current
higher tax rates. A $32 benchmark results in a decline of over 200,000 lines,
approximately 0.2 percent of al lines. The number of lineslost because of tax rates drop
off quite rapidly, to below 100,000, if a$50 benchmark is used. Approximately 140,000
linesare logt if a$50 benchmark with alow-income subsidy isused. Overdl, these
numbers do not completely offset the estimated number of lines lost from discontinuing
the subsdy. However, the number of lines that would be gained from removing the rura
tax from a$32 benchmark offsat gpproximately 40% of the number of lineslogt from
removing the subsdy atogether.

10



In Table 2 we present the totd effect that changes in the subsidy have on the
number of subscribers and tax rates. Thefirst set of numbers gives the results for
eliminating the subsdy entirdly. Thefirgt column in this sst shows that the tax rate will
fal to zero. The second column shows the net number of lines that would be lost from
moving from a $32 benchmark to dimination of the subsidy. These numbers are
caculated by adding the number of lines that would be saved (a positive number) because
the tax rate fl to the number lost (a negative number) because the subsidy fell. Thus, a
negetive number indicates that the number of resdentid lineswould fdl if the
benchmark were raised. The third column reports the effect as a percentage of total
resdentid linesin the state. Overal, after accounting for tax rates, we find that the total
number of lineslost would be reduced to only 60% of the estimate that did not account
for the adverse effect of higher tax rates. The median decline is 0.4% and the nationwide
declineis 0.3%. Agan, Vermort declines by the grestest amount — 1.1%. Eliminating
the subsidy program atogether would only cause a decrease in penetration of greeter than
1% in three dates. In the mgority of sates, the net effect of no subsdy program at dl
would be below one-half of apercent. One state, Nevada, would actualy experience an
increase in subscribership if the rurd subsdy were diminated.

The remaining three sets of numbersin Table 2 present smilar figures for a$50
benchmark and programs targeting low-income households. After accounting for tax
effects, the two low-income programs result in aless than 0.2% decline in the number of
resdentia lines. The mgority of the states in this case would experience aless than
0.3% decline under the low-income only program, with the mgority seeing a decline of
less than 0.2% under the $50 benchmark combined with alow-income subsidy.
Maintaining a targeted low-income subsidy while diminating the rural subsidy would
decrease penetration by 0.81% in Vermont. These caculations assume that thereisno
difference in the price dadticity of demand between low-income and high-income
households. If high-income households have rdatively more indastic demands, these
numbers overestimate the reduction in penetration that would be caused by areduction in
the subsdies.

These cdculations imply that regulators efforts to improve subscribership by
maintaining the web of implicit subsdies are largdy ineffective — diminaing them
entirdly would have asmall effect on subscribership and that decline could be mitigated
subgtantidly by indtituting atargeted low-income program. The increase in rates required
to subsidize high-cost areas reduce subscribership and distort both consumer and
producer actions. Asdiscussed by Cranddl and Waverman (1995), aremova of the
subsidies provides an even larger benefit because it resultsin more accurate sgnasto
consumers and competitors. Crandall and Waverman estimate this welfare gain to be on
the order of $8 hillion per year.

While the new universa service programs address many of the distortions caused
by historicd palicies, they introduce awhole new st of problems. Large universd
service funds, and resultant taxes, not only affect telecommunication markets by
atificaly increasing particular service prices, but aso through the subtle effects they
have on firms' incentives. As discussed by Rosston and Wimmer (1999), regulators have
adopted adew of nonsenscd jurisdictiond definitions to determine which services will
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be taxed to fund universa service programs and regulators have alarge say in which
cariers are eigible for support.

The current federal program taxes interstate end-user telecommunications
revenuesto fund its subsidies. According to FCC rules, this excludes data services and
requires regul ators to determine the portion of bundled offerings, which may include non
telecommunication and intrastate services, are subjected to thetax. Theincreasein IP
telephony and data services, dong with the introduction of new services, means that the
definition of telecommunications revenue will become increasangly murky and difficult
to enforce®> More important, the use of arbitrary distinctions affects producer and
consumer incentives. As aresult, consumerswill be given inefficient consumption
sgnas and network design may be affected. These ditortions hurt efficient competition
because firms may gain a competitive advantage through the anomaies inherent to the
regulatory process rather than providing consumers with the best products?* Smply
dlowing rates to move toward cost €liminates these problems.

There are d o disputes about which companies qualify to receive universa
sarvice funding.?® Historically, only incumbent wire-line telephone service providers
have been digible to receive subsidy dollars®® The introduction of an explicit federa
program requires state regulators to certify carriers as “digible telecommunications
cariers’ before they can draw from the fund. The importance of becoming an digible
carrier declines as the benchmark is raised and consumers, not regulators, determine
which carriers and technologies serve rura customers.

Another concern with large Sate universal service programsis that program size
isunlikely to fdl over time. The introduction of competition islikely to lead to avariety
of innovations that regulators are unable to anticipate. These new innovations are likely
to lead to decreases in operating costsin rura areas, obviating the need for universa
service programs?’  The implementation of alarge fund may serve to Sow such advances
because current beneficiaries of the program will attempt to use the regulatory processto
protect their subsidies. Additionally, carriers may be dow to adopt a cost-saving

23 1 addition, and in part because of, tax-avoidance incentives will place increased pressure on regulators
to redefine the services that will be taxed.

24 For amore detailed discussion of these issues, see Rosston and Wimmer (1999).

% The FCC and the states have adopted a set of standards carriers must meet before becoming eligible for
funding. These requirements require carriersto adopt particular pricing policies and maintain certain
standards. Thus, regulators have limited consumer and producer options (see, Rosston and Wimmer;
1999).

28 The incumbent tel ephone companies have also been the only companies with a“carrier of last resort”
requirement.

27 \Whinston (1998) reports that evidence from recently deregulated industries, such as railroads, airlines,

and natural gas, shows that each substantially improved its efficiency. Whinston summarizes evidence that
shows real operating costs fell by over 25 percent following deregulation.
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technology if it is determined that adoption may reduce subsidy dollars or threaten
digibility gatus.

A raiond universa sarvice policy minimizes distortions, achieves dear, wdll-
articulated god's, and has no impact on the comptitive process. To do this, the policy
should ensure that the incentives for tax avoidance are small and consumers have the
ultimate say in which firmsthrive. The fagt pace of technological change and the ability
of firmsto respond to incentives makes it very difficult, if not impossible, to develop
rules that withstand the dynamics of the market.

VIl.  Demographic Factors

While current universal service programs do not appear to have the desired effect
of substantialy increasing subscribership, they may be consdered, in a normative sense,
desrableif they transfer income from high-income consumers to low-income consumers.
We matched demographic data from the 1990 census, aggregated by wire center, to
examine the effects universal service programs have on the distribution of income®
However, thereislittle reason to expect the cost of providing service to be closaly
correlated with household income. Below, we use demographic data to determine the
types of households who would benefit and lose under the scenarios considered above.

Income

We begin by examining the flow of subsdies related to different income classes
For each income level, Table 3 provides the percentage of lines accounted for by
households in that income category. For example, households with incomes below
$10,000 account for 8% of the lines served by non-rurd companiesin Alaska. The
second column for each income group is the percentage of the subsidy dollars accounted
for by that income group. Households with incomes below $10,000 per year would
receive 2% of the subsidy dollarsin Alaska Findly, the third column for each income
level reports the difference between the first two columns. Households in the lowest
income category in Alaska receive 5% (difference is due to rounding) lessin subsdy
dollars than they account for as a percentage of lines. For each state, some income
categorieswill have a pogtive differentia and other will have a negetive differentia and
the sum across dl income categories will equa zero.

In nine gates, the share of lines accounted for by the lowest income group
exceeds the share of subsidy dollars received by households with incomes below
$10,000. Thisindicatesthat, on average, low-income households in those states receive
less than their proportionate share of universal service subsidies. For the country asa

28 The demographic data were obtained from PNR and Associates, a consulting company that is
involved with several aspects of the cost modeling effort. PNR matched demographic data from the 1990
Census with the wire center boundaries used by the HCPM. From PNR we were able to obtain, among
other things, the number of households in each wire center that were headed by people of different races or
ethnic groups, a breakdown by income, family type, and several other factors.
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whole, the lowest income categories account for a higher percentage of subsidy dollars
than their share of lines. It isimportant to remember, however, that this does not
necessarily make the rurd high cost subsidy a“progressve’” scheme. The data show that
the vast mgority of low-income households receive no benefit from high cost funding,

yet are required to pay into the system. In dl but 3 Sates, less than one haf of the low-
income residents get any subsdy dollars. In those three sates, dightly more than half of
the low-income residents would get subsidy dollars but alarge number of the highest
income households (more than 37.5%) would aso get subsidy dollars. As aresult, most
low-income resdents would pay into the system, while many high-income households
would be receiving a subsdy.

Race

We have undertaken asimilar exercise to study the effects of state subsidy
programs on different ethnic groups. Table 4 presents the results of the andysis for
different ethnic groups by state. The first set of numbers presents the conditiona
probability households in aparticular ethnic group receive a subsidy. The conditiond
probabilities are caculated by taking the ratio of the number of subsidized linesfor each
ethnic group to the total number of lines accounted for by that ethnic group. The results
show the probability of getting asubsdy for each different ethnic group in each date.

The results show awide variation between states and between ethnic groups within states.

For example, in New Jersey 1% of white households would receive a subsidy and
50% of white households would receive asubsidy in Alabama. The largest differentid
between black and white households occursin Wyoming where 37% of white households
would receive a subsidy compared to only 2% of black households. In contrast, in North
Dakota, 50% of black households would receive a subsidy compared to only 13% of the
white households?® These differences are sSmply due to households' locational choices—
Black, Higpanic and Asian households tend to locate in urban areas with lower costs and
Native American households tend to locate in more sparse areas with higher costs.

The second set of numbersin Table 4 shows the differentid between the share of
lines and the share of subsidy for each group. This differs from the conditiond
probability because the differentia incorporates the size of the subsidy to each group, not
just the likelihood that a subsidy is granted. Asin the income table, the sum of the
differentials must add to zero. The results are Smilar to the nationwide results presented
in Wimmer and Rosston (2000), but once again, there is sgnificant variation between the
sates. In 44 Sates, Blacks and Higpanics account for a higher percentage of linesthan
they account for in subsidy dollars. On the other hand, Native Americans receive a higher
percentage of subsidy dollarsin 36 states than their proportionate share of lines.

Overdl, our results examining the correlation between the flow of subsidy dollars
and who benefits are not surprisng. Regulators have chosen to use a very blunt
insirument, cost of service, to alocate subsidy dollars. As expected, the primary flow of

2 viginiaand North Dakota have the highest differential between Hispanic and White households.
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dollarsisfrom urban areas to rural areas. Because low-income households are likely to
livein both rura and urban communities, the subsidy does a poor job of redistributing
income. Moreover, because certain ethnic groups are concentrated in rural or urban
areas, the subsidy does what would be expected. In short, our analysis shows that cost-
based subsidies do as poor of ajob when the distribution of income is used as criteriaasit
does when subscribership is used as the criteria

VIIl. Conclusons

Universal service programs are alarge and competitively important piece of the
future of the telecommunications sector. State regulatory decisions about the future will
have dgnificant impacts on the wefare of their resdents, athough these decisions may
have little impact on the overdl leve of telephone penetration rates.

In the near future, state regulatory agencies will be making decisions on how the
difference between the cost of service and what consumers pay will be affected by the
introduction of competition. The most obviousimplication isthet rasng or diminating
the benchmark can save alot of money with very little impact on penetration. In
addition, it may be possible to offset reductions in subscribers with a targeted low-income
subsdy that cogs Sgnificantly less than the proposed broad-brush program. This holds
true across dl states.

The andyss dso shows that the vast mgjority of low-income customers end up
with no subsidy dollars, yet they are forced to pay rates above cost to fund the universa
sarvice program. At the same time, there are high-income customers who benefit from
subsidized rates. A true universal service program would target subsidies to low-income
consumers in danger of faling off the network and would not require these households to
contribute to a program that subsidizes the telephone lines of high-income households.
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Table 1 --Subsidy and Tax Rates by State

$32 Benchmark $50 Benchmark
Intrastate End User
Telecommunications

State Revenue (SMM) Annual Support  Tax rate Annual Support  Tax rate
AK 278 $835,509 0.30% $500,650 0.18%
AL 1,777 $93,259,371  5.25% $19,351,357 1.09%
AR 1,012 $34,000,770  3.36% $16,721,769  1.65%
AZ 1,657 $27,183572 1.64% $14,395,978 0.87%
CA 16,077 $113,587,249 0.71% $64,566,354  0.40%
CcoO 1,918 $32,513,248 1.69% $13,033,034 0.68%
CT 1,398 $8,266,193  0.59% $719,417 0.05%
DC 464 $0  0.00% $0  0.00%
DE 274 $4,686,233 1.71% $432,388 0.16%
FL 6,996 $87,178,973 1.25% $31,641,710 0.45%
GA 3,622 $61,713,162 1.70% $15,738,668 0.43%
HI 459 $9,852,199 2.15% $3,091,394 0.67%
1A 1,038 $15,870,476  1.53% $6,308,712 0.61%
1D 410 $17,303,759 4.22% $8,715,966 2.12%
IL 5,722 $125,577,174 2.19% $65,875,495 1.15%
IN 2,453 $94,341,348  3.85% $36,457,133 1.49%
KS 1,135 $24,676,901 2.17% $11,516,325 1.01%
KY 1,492 $104,501,903  7.00% $31,306,776  2.10%
LA 1,807 $95,736,986  5.30% $39,944,970 2.21%
MA 3,086 $9,975,493  0.32% $3,108,467 0.10%
MD 2,437 $20,021,330 0.82% $4,341,663 0.18%
ME 523 $43,269,427 8.28% $17,642,361 3.38%
Ml 4,918 $130,136,306  2.65% $39,021,845 0.79%
MN 1,970 $85,864,269  4.36% $51,037,190 2.59%
MO 2,226 $143,460,586  6.44% $82,050,449  3.69%
MS 1,049 $60,318,094 5.75% $7,666,621 0.73%
MT 351 $24,445,604  6.97% $15,110,558 4.31%
NC 3,532 $148,951,743  4.22% $38,954,468 1.10%
ND 271 $11,301,489 4.18% $7,281,735 2.69%
NE 782 $46,203,626 5.91% $30,345,601 3.88%
NH 494 $23,931,564 4.84% $7,883574 1.60%
NJ 4,452 $1,953,586 0.04% $0  0.00%
NM 623 $16,219,302 2.60% $5,444,426  0.87%
NV 622 $32,492,422 5.22% $26,169,965 4.21%
NY 9,008 $75,394,652 0.84% $28,455,938  0.32%
OH 5,044 $154,611,756 3.07% $51,282,476  1.02%
OK 1,266 $58,807,728  4.64% $28,695,247 2.27%
OR 1,308 $30,535,490 2.33% $11,495,836 0.88%
PA 5,148 $63,855,906 1.24% $19,065,758 0.37%
RI 368 $1,371,186  0.37% $42,966 0.01%
SC 1,659 $43553,495 2.63% $5,081,425 0.31%
SD 276 $12,202,031  4.42% $7,905,508 2.86%
TN 2,238 $103,792,149  4.64% $27,172,338 1.21%
X 8,801 $285,338,944 3.24% $159,538,380 1.81%
uT 680 $9,414,482 1.38% $5,578,052 0.82%
VA 3,031 $158,538,072 5.23% $65,969,226 2.18%
VT 261 $20,977,778  8.03% $6,495,818 2.49%
WA 2,365 $34,032,139 1.44% $14,918,456  0.63%
Wi 2,267 $81,754,402 3.61% $30,141,817 1.33%
wv 685 $44,969,497 6.56% $8,636,557 1.26%
WYy 192 $9,810,649 3.72% $4,088,299 1.05%
Overal 121,923 $2,938,590,222 2.41% $1,190,941,114  0.98%
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Table 2 -- Effects of Subsidy on Penetration

No Subsidy $50 Benchmark $50 + Low Income Low Income Only
LinesLost LinesLost LinesLost LinesLost

Tax relativeto Tax  relativeto Tax relativeto Tax  relativeto

Rate $32 0 Pene. Rate $32 0 Pene. Rate $32 0 Pene. Rate $32 0 Pene.
0.00% (113) -0.1% 0.18% (55) -0.1% 0.19% (49) -0.1% 0.02% (103)  -0.1%
0.00%  (10,985) -0.7% 1.09% (8,725) -0.6% 3.09%  (4,538) -0.3% 2.57% (55594) -0.4%
0.00%  (4,760) -0.8% 1.65% (2,489) -0.4% 251%  (1,232) -0.2% 1.70% (2,277)  -0.4%
0.00%  (2,167) -0.1% 0.87% (1,207) -0.1% 1.21% (669)  0.0% 0.69% (1,090) -0.1%
0.00%  (8,759) -0.1% 0.40% (5891) 0.0% 051%  (3,769) 0.0% 0.21% (4,742)  0.0%
0.00%  (3,377) -0.2% 0.68% (2214) -0.1% 1.03%  (1,461) -0.1% 0.58% (2122) -0.1%
0.00% (824) -0.1% 0.05% (752)  0.0% 0.15% (619) 0.0% 0.11% (676)  0.0%
0.00% - 0.0% 0.00% - 0.0% 0.00% - 0.0% 0.00% - 0.0%
0.00% (382) -0.1% 0.16% (347) -0.1% 0.70% (226) -0.1% 0.59% (250) -0.1%
0.00%  (9,094) -0.1% 0.45% (6,238) -0.1% 0.79% (3,575 -0.1% 0.52% (4,989) -0.1%
0.00%  (8,102) -0.3% 0.43% (6,036) -0.2% 1.01%  (3317) -0.1% 0.78% (4,385) -0.2%
0.00% (997) -0.2% 0.67% (724)  -0.2% 1.18% (476)  -0.1% 0.74% (632) -0.1%
0.00%  (2,038) -0.3% 0.61% (1,261) -0.2% 0.95% (799) -0.1% 0.55% (1,279) -0.2%
0.00%  (1,711) -0.5% 2.12% (996) -0.3% 2.93% (612) -0.2% 1.51% (992) -0.3%
0.00% (13,831) -0.3% 1.15% (7,374)  -0.2% 153%  (4,716) -0.1% 0.76% (8,460) -0.2%
0.00%  (11,200) -0.5% 1.49% (7,026) -0.3% 227% (4,682 -0.2% 1.28% (7,386) -0.4%
0.00%  (2,947) -0.4% 1.01% (1,763) -0.2% 1.48%  (1,059) -0.1% 0.82% (1,703)  -0.2%
0.00% (12,365) -0.9% 2.10% (8,693) -0.7% 459%  (4,280) -0.3% 3.54% (6,096) -0.5%
0.00%  (10,079) -0.6% 2.21% (6,515) -0.4% 3.85%  (3,058) -0.2% 2.70% (4,382) -0.3%
0.00%  (1,137) 0.0% 0.10% (783)  0.0% 0.15% (593) 0.0% 0.08% (854)  0.0%
0.00%  (2,227) -0.1% 0.18% (1,746) -0.1% 0.38%  (1,186) -0.1% 0.28% (1,477) -0.1%
0.00%  (4,562) -0.9% 3.38% (2,904) -0.6% 526%  (1,788) -0.4% 3.15% (2,694) -0.5%
0.00% (15,628) -0.4% 0.79%  (11,439) -0.3% 152%  (6,928) -0.2% 1.06% (9,086) -0.2%
0.00%  (7,909) -0.5% 2.59% (4,353) -0.3% 3.29%  (2,644) -0.2% 1.49% (4,237) -0.3%
0.00% (15,207) -0.9% 3.69% (7,742)  -0.4% 5.00%  (4,061) -0.2% 2.86% (7,181) -0.4%
0.00%  (7,285) -0.8% 0.73% (6,359) -0.7% 350%  (2,852) -0.3% 3.21% (3216) -0.4%
0.00%  (2,377) -0.9% 4.31% (1,223) -0.5% 5.37% (736)  -0.3% 2.31% (1,315) -0.5%
0.00%  (18,337) -0.6% 1.10%  (13,644) -0.5% 248%  (7,591) -0.3% 1.91% (9,983) -0.3%
0.00%  (1,197) -0.7% 2.69% (559) -0.3% 3.31% (326) -0.2% 1.43% (660)  -0.4%
0.00%  (4,488) -0.8% 3.88% (2,115) -0.4% 470%  (1,260) -0.2% 1.96% (2,445)  -0.4%
0.00%  (2,342) -0.4% 1.60% (1,638) -0.3% 252%  (1,170) -0.2% 1.40% (1,636) -0.3%
0.00% (227) 0.0% 0.00% (227)  0.0% 0.01% (165)  0.0% 0.01% (165)  0.0%
0.00%  (1,864) -0.3% 0.87% (1,238) -0.2% 1.70% (645) -0.1% 1.30% (932) -0.2%
0.00% 917 0.1% 4.21% (550) -0.1% 4.55% (364) 0.0% 0.74% 1,317 0.2%
0.00%  (9,162) -0.1% 0.32% (5793) -0.1% 049%  (3,898) -0.1% 0.28% (6,020) -0.1%
0.00%  (18,206) -0.4% 1.02%  (12,439) -0.3% 176%  (7,934) -0.2% 1.12%  (11,418) -0.3%
0.00%  (6,184) -0.6% 2.27% (3,677) -0.3% 347%  (1,808) -0.2% 2.18% (2,816) -0.3%
0.00%  (2,851) -0.2% 0.88% (2112) -0.2% 1.45%  (1,284) -0.1% 0.85% (1,622) -0.1%
0.00%  (7,419) -0.2% 0.37% (5307) -0.1% 0.70%  (3,281) -0.1% 0.48% (4,469) -0.1%
0.00% (122) 0.0% 0.01% (119) 0.0% 0.08% (95) 0.0% 0.08% (98) 0.0%
0.00%  (5831) -0.5% 0.31% (5216) -0.5% 1.33%  (2,924) -0.3% 1.16% (3213) -0.3%
0.00% (961) -0.5% 2.86% (589) -0.3% 3.55% (329) -0.2% 1.40% (429) -0.2%
0.00%  (11,795) -0.6% 1.21% (8,735) -0.4% 2.80%  (4,683) -0.2% 2.17% (6,259) -0.3%
0.00%  (29,246) -0.4% 1.81%  (16,417) -0.3% 247%  (8,892) -0.1% 1.31% (14,213) -0.2%
0.00% (537) -0.1% 0.82% (385) -0.1% 1.02% (247)  0.0% 0.39% (273)  0.0%
0.00%  (17,758) -0.6% 2.18%  (10,505) -0.4% 3.35%  (6,480) -0.2% 207% (10,642) -0.4%
0.00%  (2,535) -1.1% 2.49% (1,758) -0.8% 433%  (L173) -0.5% 2.69% (1,681) -0.8%
0.00%  (3,038) -0.1% 0.63% (2,136) -0.1% 0.95%  (1,305) -0.1% 0.51% (1,678) -0.1%
0.00%  (10,008) -0.6% 1.33% (6,584) -0.4% 217%  (4,150) -0.2% 1.36% (6,073) -0.3%
0.00%  (5369) -0.9% 1.26% (4,338) -0.7% 4.02%  (2,080) -0.3% 3.47% (2,531) -0.4%
0.00%  (1,068) -0.7% 2.13% (699) -0.4% 3.18% (453)  -0.3% 1.71% (667) -0.4%
0.00% (319,692) -0.3% 0.98% (211,636) -0.2% 158% (122,461) -0.1% 0.97% (175,824) -0.2%
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Table 3 Effectsof Subsidy by Income

Income<10
Lines Sub. Dif.

8%
21%
21%
14%
11%
13%

9%

11%
15%
14%

9%
16%
14%
13%
14%
14%
21%
24%
13%

9%
15%
15%
13%
16%
26%
19%
17%
17%
14%
10%
10%
17%
11%
15%
16%
19%
15%
15%
14%
17%
17%
19%
16%
12%
11%
13%
12%
13%
24%
15%
14%

2%
27%
27%
21%
16%
15%

%

15%
19%
24%
16%
15%
16%
16%
14%
18%
2%
31%
10%
16%
18%
18%
19%
24%
32%
18%
23%
19%
17%
11%
12%
24%
18%
14%
17%
26%
17%
17%

8%
23%
22%
24%
24%
15%
19%
14%
18%
17%
27%
15%
21%

-5%
5%
6%
7%
5%
2%

-3%)

4%
5%
10%
7%
0%)
1%
3%
-1%
3%
6%
7%
-2%)
7%
3%
4%
6%
8%
5%
-1%
6%
2%
3%
1%
3%
6%
7%
-1%
1%
7%
3%
2%
-6%
6%
6%
5%
8%
3%
8%
0%)
6%
3%
3%
0%)
6%

Income<20
Lines Sub. Dif.

13%
20%
22%
19%
14%
17%
11%

15%
19%
16%
13%
20%
22%
15%
19%
18%
21%
21%
13%
11%
19%
16%
16%
19%
22%
23%
20%
21%
20%
14%
12%
21%
17%
14%
18%
21%
20%
18%
16%
19%
23%
20%
19%
18%
15%
18%
17%
18%
23%
19%
17%

6%
22%
24%
25%
23%
21%
11%

19%
25%
22%
20%
22%
24%
21%
20%
23%
23%
24%
14%
18%
22%
23%
23%
26%
24%
23%
23%
21%
24%
18%
15%
26%
17%
20%
20%
25%
23%
23%
12%
21%
26%
23%
23%
22%
21%
20%
23%
22%
26%
21%
22%

-8%
2%
2%
6%
8%
4%
0%)

4%
5%
6%
7%
2%
2%
6%
1%
5%
3%
3%
2%
7%
3%
7%
7%
7%
2%
0%)
3%
0%)
4%
5%
3%
5%
1%
6%
2%
4%
4%
5%
-3%)
2%
3%
3%
4%
4%
6%
2%
6%
4%
2%
1%
6%

Income<30
Lines Sub. Dif.

15%
17%
19%
18%
15%
17%
13%

16%
19%
16%
15%
19%
20%
15%
18%
18%
18%
17%
14%
14%
18%
16%
17%
18%
17%
19%
18%
20%
19%
16%
13%
19%
18%
14%
18%
18%
19%
17%
15%
18%
21%
18%
17%
19%
16%
19%
17%
18%
17%
18%
16%

17%
18%
19%
19%
18%
19%
13%

20%
20%
18%
18%
21%
22%
19%
20%
21%
18%
17%
16%
19%
20%
19%
20%
20%
17%
19%
19%
21%
21%
18%
16%
19%
17%
20%
19%
19%
20%
21%
14%
18%
19%
19%
18%
23%
19%
20%
20%
20%
17%
19%
19%

2%
1%
0%)
1%
3%
1%
0%)

4%
2%
2%
3%
3%
2%
4%
2%
3%
0%)
0%)
3%
4%
2%
3%
3%
2%
0%)
0%)
1%
2%
2%
3%
3%
1%
-1%
5%
2%
0%)
1%
4%
-2%)
0%)
-1%
1%
1%
3%
3%
2%
3%
2%
0%)
1%
3%

Income <45
Lines Sub. Dif.

19%
19%
19%
21%
20%
22%
20%

23%
21%
21%
21%
22%
22%
21%
22%
22%
20%
18%
20%
21%
23%
21%
23%
21%
17%
21%
21%
22%
23%
23%
20%
20%
23%
19%
22%
20%
22%
21%
22%
21%
22%
20%
20%
24%
21%
23%
23%
23%
18%
23%
21%

22%
18%
17%
19%
20%
23%
22%

24%
19%
19%
21%
23%
22%
23%
24%
21%
18%
16%
24%
22%
22%
21%
21%
18%
15%
22%
20%
22%
22%
25%
23%
17%
25%
23%
23%
17%
22%
22%
24%
20%
19%
19%
18%
22%
21%
24%
21%
22%
17%
22%
20%

3%
-1%
-2%)
-2%)

0%)

1%

2%

1%
-2%)
-2%)

0%)

1%

0%)

1%

2%

0%)
-2%)
-2%)

4%

1%
-1%

0%)
-1%
-3%)
-2%)

1%
-2%)

0%)
-1%

1%

4%
-3%)

1%

4%

2%
-2%)

0%)

1%

2%
-2%)
-3%)
-1%
-2%)
-2%)
-1%

1%
-2%)
-1%
-1%

0%)
-1%

| ncome>45
Lines Sub. Dif.

45%
22%
18%
28%
40%
31%
47%

36%
27%
32%
43%
24%
22%
35%
27%
28%
21%
21%
41%
44%
24%
32%
32%
26%
17%
19%
24%
20%
24%
37%
45%
23%
32%
37%
2%
21%
25%
29%
33%
24%
18%
23%
28%
26%
37%
27%
31%
27%
17%
24%
32%

53% 8%
15% -7%
12% -6%
16% -12%
23% -17%
22% -9%
47% 1%

22% -14%
17% -10%
17% -15%
25% -18%
18% -5%
16% -5%
21% -14%
22% -4%
17% -11%
14% -7%
13% -8%
35% -6%
26% -19%
18% -6%
19% -13%
17% -15%
12% -14%
12% -5%
18% 0%
16% -8%
16% -4%
15% -8%
27% -10%
33% -12%
14% -9%
23% -8%
23% -14%
20% -7%
13% -9%
17% -7%
18% -11%
42% 9%,
17% -7%
14% -4%
15% -8%
17% -11%
18% -8%
20% -16%
22% -5%
18% -13%
18% -9%
13% -4%
23% -2%
18% -14%




Table 4--Effects of Subsidy by Race

Conditional Probability Differential
White Black Native Am. Asian Hispanic Other White Black Native Am. Asian Hispanic Other

AK 4% 4% 1% 1% 4% 0% 15% -5% -4% -3% -2% 0%
AL | 50% 37% 61% 19% 35% 44% 1% -1% 0% 0% 0% 0%
AR | 28% 29% 25% 11% 22% 26% -4% 5% 0% 0% 0% 0%
AZ 5% 2% 12% 1% 5% 6% 5% 1% 5% -1% 3% 0%
CA 4% 1% 9% 0% 2% 3% 16% -5% 3% -7% -7% 0%
CO| 11% 1% 17% 2% 8% 3% % -4% 0% -1% -2% 0%
CT 9% 1% 12% 5% 1% 2% 10% -6% 0% -1% -4% 0%
DC nfa nla n/a n/a n/a n/a nfa nla n/a n/a n/a n/a
DE | 14% 12% 45% 3% 7% 19% 3% -2% 0% -1% -1% 0%
FL 8% 6% 15% 2% 2% 3% 9% -2% 0% -1% -7% 0%
GA | 16% 14% 15% 2% 6% 1% 2% 4% 0% -1% -1% 0%
HI 12% 1% 17% 8% 12% 8% 8% -2% 0% -8% 1% 0%

1A 11% 0% % 1% 3% 3% 1% -2% 0% -1% -1% 0%
1D 16% 12% 10% 10% 18% 11% 0% 0% 0% 0% 1% 0%

IL 11% 1% 11% 0% 1% 2% 18% -11% 0% -2% -5% 0%
IN 24% 1% 19% 6% 6% 11% 9% -7% 0% 0% -1% 0%
KS | 13% 1% 10% 1% 5% 3% 7% -5% 0% -1% -1% 0%
KY | 42% 17% 38% 15% 35% 20% 6% -5% 0% 0% 0% 0%
LA | 30% 24% 38% 8% 15% 20% 1% -3% 0% -1% -1% 0%
MA 3% 0% 5% 0% 0% 2% 7% -3% 0% -1% -3% 0%
MD | 8% 4% 6% 1% 1% 3% 12% -8% 0% -2% -1% 0%
ME | 39% 23% 47% 21% 28% 18% 0% 0% 0% 0% 0% 0%
Ml 21% 1% 27% 3% 12% 15% 12% -11% 1% -1% -1% 0%
MN | 16% 1% 19% 1% 6% 4% 3% -2% 1% -1% -1% 0%
MO | 24% 3% 24% 3% 8% 19% 10% -9% 0% -1% -1% 0%
MS | 62% 63% 81% 41% 53% 60% 3% 4% 0% 0% 0% 0%
MT | 25% 6% 24% % 16% 51% 1% 0% 0% 0% 0% 0%
NC | 31% 32% 74% 6% 22% 16% 4% 3% 1% 0% 0% 0%
ND | 13% 50% 60% 9% 24% % -10% 0% 10% 0% 0% 0%
NE | 19% 0% 17% 3% 9% 25% 6% -4% 0% -1% -1% 0%
NH | 22% 4% 21% % 10% 11% 1% 0% 0% 0% 0% 0%
NJ 1% 1% 2% 0% 0% 0% 8% -2% 1% -2% -4% 0%
NM | 14% 10% 31% 8% 23% 20% -13%  -1% 9% 0% 6% 0%
NV 5% 1% 17% 1% 3% 2% 4% -5% 5% -2% -2% 0%
NY 6% 0% 10% 0% 0% 1% 24% -12% 0% -3% -9% 0%
OH | 22% 2% 21% 4% 11% 9% 10% -9% 0% -1% 0% 0%
OK | 23% 10% 40% 3% 12% 21% 1% -4% 5% -1% -1% 0%
OR | 12% 1% 21% 2% 11% 4% 1%  -1% 4% -2% 0% 0%
PA | 10% 1% 8% 1% 3% 2% 10% -8% 0% -1% -1% 0%

RI % 1% 7% 2% 1% 0% 6% -2% 0% -1% -3% 0%
SC | 30% 37% 32% 8% 16%  23% -8% 9% 0% 0% 0% 0%
SD | 21% 38% 27% 17% 30% 87% 2% 0% 3% 0% 0% 0%
TN | 35% 15% 29% 7% 21% 19% 8% -8% 0% 0% 0% 0%
TX | 16% 9% 15% 2% 12% 10% 10% -5% 0% -1% -4% 0%
uT 4% 1% 12% 1% 3% 1% 2% 0% 1% -1% 3% 0%
VA | 23% 21% 20% 2% 4% 11% 1% 2% 0% -2% -2% 0%
VT | 47% 23% 53% 17% 33% 25% 1% 0% 0% 0% 0% 0%
WA | ™% 1% 15% 1% 11% 5% 1% -3% 3% -3% 2% 0%
WI 23% 0% 38% 2% 6% 9% 56 -4% 1% -1% -1% 0%
WV | 51% 24% 45% 20% 37% 60% 2% -2% 0% 0% 0% 0%
WY | 37% 2% 72% 23% 25% 0% 3% -1% 0% 0% -2% 0%
US| 15% 11% 24% 2% 5% 5% 8% -3% 1% -2% -4% 0%
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