
The Deficit Is Not a Well-Defined 
Measure of Fiscal Policy 

Notwithstanding its widespread use, the government's 
deficit is not a well-defined measure of fiscal ~o l icv  from 
the perspective of neoclassical economics; th; e&ations 
of neoclassical models do not define the deficit. Rather 
than being a fundamental economic concept, the deficit is 
an arbitrary cash flow accounting construct with no 
necessary relation to the true stance of fiscal policy. 
Although the deficit is supposed to indicate how the 
burden of paying for the government's consumption is 
spread across Werent generations, actual changes in the 
measured deficit in the United States have had little if any 
relation to changes in the burden imposed by the goveri- 
ment on different generations. The deficit's lack of defini- 
tion is illustrated with a simple model, and the potential 
for misreading fiscal policy is discussed with U.S. fiscal 
policy in the 1980s as an example. In this article, creation 
of present value generational accounts are called for that 
would - .  properly measure the intergenerational stance of 
fiscal policy. 

A LTHOUGH THE GOVERNMENT DEFICIT IS WIDELY USED AS 

a measure of fiscal policy, the deficit is not a well-defined 
concept from the perspective of neoclassical macroeconom- 

ics. Neoclassical macroeconomics can be distinguished from its ., 
primary competitor, traditional Keynesian macroeconomics, by its 
grounding in microeconomics. Neoclassical macroeconomics de- 
iives its predictions by aggregating the decisions of households and 
firms. The life cycle model of Modigliani et al.  (1, 2) is the most 
renowned neoclassical macromodel and is the one that raises the 
greatest concerns about loose fiscal policy. However, in the life cycle 
model, as in any neoclassical macromodel, the equations of the 
model do not define the government deficit. Indeed, from the 
perspective of these models the deficit is an arbitrary accounting 
construct whose value depends on how the government chooses to 
label its receipts and payments. Since rational households and firms 
see through accounting labels, the predictions of neoclassical models 
are independent of the choice of accounting. Not only does the 
choice of accounting labels have no implications for actual fiscal 
policy in neoclassical models, but the reverse is also true: in 
neoclassical macromodels the government can conduct any sustain- 
able fiscal policy while simultaneously choosing its accounting so as 
to report any size surplus or deficit it desires. 
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Intergenerational Transfers and Loose Fiscal 
Policy 

In neoclassical macromodels fiscal policies, aside from changes in 
government consumption, have real effects because they either (i) 
alter economic incentives, (ii) redistribute within generations, or 
(iii) redistribute across generations. It is this third policy, intergen- 
erational redistribution and its implications for saving and invest- 
ment, that underlies the concern about loose fiscal policy. 

Intergenerational redistribution occurs whenever a government 
policy increases the present values of payments less receipts (net 
payments) it makes to some generations at the expense of the 
present value of net payments to other generations. Consider for 
different generations what happens to the present value of lifetime 
payments less receipts when the government runs a policy it 
describes as a "tax cut," financed in the short run by what it calls a 
"deficit" and in the long run by what it calls a "tax" increase to pay 
the interest on the accumulated "debt." Older generations are made 
better off in present value by this policy. In the short run they have 
to pay less to the government, and at the time the "tax" increase 
occurs they may be dead, or if they are still alive, they will only have 
to make the larger payments for a relatively short period of time. 
Middle-age generations may also be better off; if the "tax" is assessed 
on labor earnings, middle-age generations make smaller payments to 
the government during the "tax cut" period, but may escape 
through retirement most or all of the subsequent larger payments 
arising from the "tax" increase. Younger generations will, in con- 
trast, be worse off because paying the higher amount of "taxes" for 
most of one's life will more than outweigh (in present value) the 
temporarily lower payments. Future generations will also be worse 
off because they will face higher net payments throughout their 
lives. Thus the "tax cut" policy redistributes from young and h r e  
generations to initial middle-age and older generations. 

According to the life cycle model, intergenerational redistribution 
from younger and future generations to older generations crowds 
out (lowers) national saving because older generations will increase 
their consumption by more than younger generations lower their 
consumption. The reason is that older generations have fewer years 
left to live and consequently have fewer years over which to consume 
the additional resources. Younger generations, on the other hand, 
spread their reduction in lifetime resources over more years; hence 
their response to a decline in the present value of net lifetime receipts 
is somewhat to lower their consumption this year, knowing they will 
also lower their consumption for many years in the future. Since 
each generation's marginal propensity to consume is an increasing 
h c t i o n  of its age, redistribution toward older generations through 
policies such as "tax cuts" implies an increase in current consurnp- 
tion and a crowding out of saving. Economists in the United States 
are rightfully concerned about this crowding out process. The 
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postwar U.S. saving rate is less than two-thirds the rate observed If a and 0 are less than one, this model has a locally stable, nonzero 
from 1900 to 1930 &d less than half those of Japan, West Germany, stationary state capital stock denoted by K, where' 
and many other developed economies. 

K = [(1-P) (l-a)]"('-") (8) 

A Two-Period Life Cycle Model 
A simple two-period, one-commodity life cycle model with zero 

population or productivity growth is convenient to show both the 
concern about loose fiscal policy and the fact that the government's 
reported deficit bears no necessary relation to the stance of fiscal 
policy. To keep things simple, the agents in this model face no 
uncertainty; adding uncertainty, including uncertainty about future 
government policy, would not alter any of the conclusions about the 
deficit's lack of definition. In this model a period can be thought of 
as standing for roughly 40 years. At the beginning of each period a 
new generation size is born, and members of each generation live for 
two periods, their youth and old age. When individuals are young 
they work full-time, and when they are old they are retired. Each 
individual born at time t chooses how much to consume when 
young at time t, Cyt, and how much to consume when old at time 
t+ 1, Cot+ subject to the budget constraint given in Eq. 1. 

Adding Loose Fiscal Policy to the Model 
Consider now a government policy commencing at the time t that 

takes an amount H from each young person and gives an amount H 
to each contemporary old person. For young individuals born at 
time t their lifetime budget constraint is now 

Holding the time path of the wage rate, W,, and the interest rate, r,, 
constant, this fiscal policy leaves generation t as well as all subse- 
quent generations worse off; each generation from t onward gives 
up H when young and must wait until old age to receive H back. 
Hence, each generation from t onward loses, in present value, 
interest on the amount H. The first generation of elderly alive at 
time t, in contrast, benefits from this policy since they receive H, but 
do not have to pay it back. Their second period budget constraint is 
now 

In Eq. 1, rt+ 1 is the interest rate at time t +  1. The equation states that Cot = (l-@)W,-l(l+r,) + H 
the present value of consumption expenditure (the price of con- (10) 

sumption is normalized to 1) over the life cycle equals the present With Eq. 9, rather than Eq. 1, holding, C,, = P[W, - HY,+~/  
value of lifetime resources which, in this model, is simply earnings (1 +r,+ 1)], and the capital stock at time t+ 1 is given by Eq. 11 since 
when young, W,. If the utility from consumption when young and the saving of the young at time t now equals W ,  - H -C,, 
old is specified as the simple function in Eq. 2 with 0 < P < 1, the 
maximization of utility subject to Eq. 1 gives the demands for Kt+i = (1-P)Wt - H(l+(l-P)rt+i)/( l+rt+i)  (11) 

consumption when young and old written in Eq. 3. The new capital stock transition equation is 

At the beginning of any time period the young have no assets. 
Hence, the capital stock in the economy at time t+ 1 corresponds to 
the asset holdings of the elderly at time t+ 1. The assets of the elderly 
at time t + l  equal the savings they accumulated when they were 
young at time t. This savings per elderly equals W, - C,,, which is 
simply saving out of first period labor earnings. This fact and Eq. 3 
permit one to write capital per young worker at time t+ 1, K,+1, as 

Kt+1 = (1-P)Wt (4) 

To close the model assume that the economy's single good is 
produced according to the production function in Eq. 5 that relates 
output per worker at time t, Y,, to capital per worker, K t  

Yt = KP (5) 

Given the production function, profit maximization by repre- 
sentative firms implies the following expressions relating factor 
demands to factor returns 

Substitution of the first equation in Eq. 6 into Eq. 4 yields a 
nonlinear difference equation determining the time path of the 
economy's capital stock 

The new stationary state capital stock, K', is found by setting 
Kt = Kt-1 = K' in Eq. 12. Denoting by r the initial stationary state 
value of the interest rate, the derivative of the stationary state capital 
stock with respect to H evaluated at H equals zero is given by 

Equation 13 indicates that this intergenerational transfer policy 
crowds out the economy's long-run capital stock. Of course, the 
crowding out process takes some time, and Eq. 12 determines the 
transition path from K to K' associated with an increase in H. 

The intuitive explanation for this crowding out of capital forma- 
tion is that the redistribution to the initial elderly generation of H at 
time t leads to an increase in their consumption by the amount H 
(see Eq. lo) ,  whereas the young at time t reduce their consumption 
by an amount PHr,+ll(l+r,+l), which is less than H. Hence, 
aggregate consumption is larger at time t, and since output at time t 
is given, aggregate saving and investment at time t declines. This 
explains why the capital stock is smaller at time t+ 1 as a consequence 
of the policy, but why does the economy end up in a stationary state 
with a permanently reduced capital stock? The answer is that 
although each successive generation will consume less because of 
this policy, their reduced consumption will, at any point in time, not 
yet have fully offset the initial increase in consumption of the time t 
elderly; that is, at any point in time there will always be generations 
yet to come whose consumption has yet to be reduced by the policy. 
In addition, the reduction in capital at time t +  1 means a lower level 
of wages at time t + l  (see Eq. 6),  which feeds back into lower 
savings by the young at time t+ 1, and an even lower capital stock at 
time t+2, with the process converging to the permanently lower 
capital stock of the new stationary state. 
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Deficit Delusion and the Arbitrary Nature of 
Fiscal Labels 

In presenting this simple example of loose fiscal policy, care was 
taken not to use any fiscal language to label the payment of H by 
each young generation to the government and the receipt of H from 
the government by each old generation. It now remains to show that 
this policy can be conducted with the government reporting a 
balanced budget, a debt, or a surplus. In each case the real effects of 
the policy are identical, and the reported size of the debt has no 
relation whatsoever to the stance of fiscal policy. 

First, take the case that the government labels the receipt of H 
from the young each period as "taxes" and the payment to the old 
each period as "spending on transfer payments." In this case the 
government would report a balanced budget each period, since 
"taxes" equals "spending" each period, despite the fact that the 
government is running a loose fiscal policy. Furthermore, the 
budget would remain in balance the looser the fiscal policy-that is, 
the larger is the value of H. 

Next let the government (i) label its payment of H to the elderly at 
time t as "spending on transfer payments," (ii) label its receipt of H 
from each young generation as "borrowing," and (iii) label its net 
payment of H to each elderly generation at time s for all s>t as 
"repayment of principal plus interest in the amount of H(l+r,)" less 
a "tax in the amount of Hr,." While each generation of elderly 
starting at time t still receives H, and each generation of young 
starting at t still pays H, with this new labeling the government's 
deficit at time t is H, and its stock of debt remains at H forever. To 
see this note that at time t the government "spending" is H, and its 
reported "taxes" are zero. Hence, the time t deficit ("spending" less 
"taxes") is H. At time s, for s>t, the government's "spending on 
transfer payments" is zero, but its "spending on interest payments" 
is Hr,. Since its "taxes" are also Hr,, its deficit (change in the debt) 
after time t is zero, and its debt remains permanently equal to H. 

As a third case, let the government (i) label its payment of H to 
the elderly at time t as "spending on transfer payments," (ii) label its 
net receipt of H from each young person at time t and thereafter as 
"receipt of taxes in the amount of 2 W  less a "loan in the amount of 
H," and (iii) label its net payment of H to each elderly person at time 
s for s>t as "spending on transfer payments in the amount of 
2H + Hr," less "receipt of principal plus interest in the amount of 
H(ltr,)." At time t the government will now report a negative 
deficit ("taxes" less "spending") of -H. And at time s>t the 
government will report a balanced budget, since "taxes" of 2H plus 
"interest received" of Hr, will equal "spending on transfer payments 
of 2H + Hr,." Hence, the government will report a positive stock of 
assets, a surplus, of H at time t and, since its budget will be balanced 
in each period after t ,  the government's surplus (negative debt) will 
remain at H. 

These three labeling cases show that a fundamentally loose fiscal 
policy can be conducted with the government reporting zero debt, 
positive debt, or negative debt. Furthermore, there is nothing to 
preclude the government from changing its labeling through time 
with the consequence that the same real policy could first be 
reported as generating a deficit, then be reported as generating a 
surplus, and finally be reported as being conducted on a balanced 
budget basis. Finally, there is no requirement that the labeling 
produce either a zero debt, a debt of H, or a surplus of H. To see 
this, consider again the labeling leading to the reporting of a surplus. 
If the government labels its net receipt of H from the young as "taxes 
in the amount of 5 W  less "a loan of 4H," and labels the net payment 
of H to the elderly at s>t as 3pending on transfer payments of 
5H + 4Hr," less "receipt of principal plus interest in the amount of 
4H(l+rs)," the reported surplus will be 4 H  rather than simply H. 

Hence, the government, "balance budget amendments notwith- 
standing, can report any size surplus or debt while engaging in 
exactly the same economic policy. And individuals, since they care 
only about their budget constraints, not the government's choice of 
labels, will behave exactly the same regardless of the announced, as 
opposed to actual, stance of fiscal policy. One immediate implication 
of this point is that by simply changing accounting labels, a 
government can adhere to a balanced budget admendment without 
altering its real course of fiscal policy one iota. 

Social Security and U.S. Fiscal Accounting- 
An Example 

As a concrete example of how arbitrary fiscal labeling affects the 
reported deficit, consider how the U.S. government labels Social 
security. When workers pay money to ~ o i a l  Security the payments 
are called "taxes"; when they get money back in old age, the 
payments are called "government spending on transfer payments." 
Suppose, instead, that the government had chosen at the inception 
of Social Security (i) to label its Social Security receipts from 
workers as "borrowing," giving the workers a piece of paper entitled 
"Social Security Bond" in the process, and (ii) to label its Social 
Security payments to workers when they retire as "repayment of 
principal plus interest" less a "tax" equal to the difference between 
the Social Security benefit and the full return of principal plus 
interest on the workers' Social Security contributions. In the process 
of making these payments to retired workers, Social ~ecuritfwould 
take back the piece of paper labeled "Social Security Bond." This 
alternative choice of language (which corresponds to case ii above), 
although of no real difference to workers or retirees, would have 
totally altered the official deficit. Had the government used this 
alternative language, it would have reported annual deficits in the 
1960s and 1970s, when Social Security was expanded, as high as 
$600 billion and a huge, roughly $1 trillion surplus in 1983 as the 
result of the 1983 Social Security Amendments (3). 

One response to this Social Security example is that, unlike the 
purchase of official government bonds, th; purchase of Social 
Security bonds, if we use that language, is not voluntary. While this 
is true, the fact that payments to Social Security are mandated by law 
is likely to have either minor economic implications or none at all. 
For households that are not liquidity constrained (cash constrained), 
the fact that they are forced to purchase Social Security bonds will 
not affect their consumption choices. For liquidity-constrained 
households, the forced purchase of Social Security bonds will affect 
their consumption. But a number of recent studies indicate that the 
overwhelming majority of U.S. households are not liquidity-con- 
strained, and their forced annual purchase of Social Security bonds 
(forced contributions to Social Security) is not influencing the 
timing of consumption over their life cycle (4). Stated differently, 
the great majority of U.S. households appear to make consumption 
decisions based on the mesent value of their resources. 

A second response to this Social Security example is, "Yes, the 
government can play labeling and related games with its receipts and 
payments without altering their present values, but, with some 
exceptions, it does not. Furthermore, it basically uses the same 
labeling or accounting conventions through time." But, how does 
one know? If labeling is entirely arbitrary, how does one know what 
the government's labeling convention is? In addition, the fact that 
some politicians in the 1930s used one set of words rather than 
another does not preclude economists from considering a different 
historic choice of words and, as a consequence, reaching the 
conclusion that, for example, we ran huge surpluses rather-than 
huge deficits in the 1980s. In short, for purposes of economic 
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research on the stance of fiscal policy, the official federal deficit is 
simply one of a infinite number of equally arbitrary and, unfortu- 
nately, irrelevant time series. 

How Should We Measure Fiscal Policy? 
If the size of government's debt bears no necessary relation to the 

stance of fiscal policy, how should one properly measure the 
tightness or looseness of fiscal policy? The answer to this question 
depends on the particular neoclassical economic model that one is 
using. According to the life cycle model, fiscal policy should be 
described in terms of its effects on the budget constraints of different 
generations. The generational budgets in Eqs. 9 and 10 fully 
describe the policy discussed above. Note that these budgets are 
invariant to the choice offiscal labels; that is, regardless of the choice 
of fiscal labels, Eq. 10 states that the policy increases by H the 
present value of generation t-1's (the old at time t )  consumption 
and decreases by Hr,l(l +r,) for s>t the present value of generation 
sf consumption (5 ) .  

The total of these changes in the present value of what each 
generation can consume, discounted to the present and summed 
over all current and future generations, equals the present value of 
the change in the government's consumption (6). In our example, 
the change in the present value of government consumption is zero. 
Hence, the increase in the present value of one generation's con- 
sumption is offset by decreases in the present value of some other 
generations' consumption. Thus, by examining generational bud- 
gets one can see how different generations share the burden of 
paying for the government's consumption. Tight intergenerational 
fiscal policy corresponds to policy that places a larger share of the 
burden of paying for the government's consumption (which may be 
zero as in the current model) on current as opposed to hture 
generations. Stated differently, tight intergenerational policy is 
policy that redistributes toward earlier generations. 

Subtle Intergenerational Policy 
It is important to realize that the present value of what a 

generation can afford to consume, its budget constraint, can be 
affected in very subtle ways by the government. Perhaps the most 
subtle way in which the government can change the budget 
constraints of different generations is through policies that alter the 
market value of assets. Consider, for example, what happens when 
the government announces new investment incentives. Investment 
incentives are subsidies given to the production of new capital. Old 
capital, capital that was produced before the enactment of the 
subsidies, is not eligible for such subsidies. Hence, old capital is at a 
tax disadvantage in comparison with newly produced capital, and, as 
a consequence, the market price of old capital must fall. In concrete 
terms, the price of a new computer that is eligible for an investment 
subsidy will be higher than the price of an old computer that is 
ineligible even if the computers are physically identical. By enacting 
investment incentives, the government produces a one-time drop in 
the value of existing (old) assets. Since the elderly are the primary 
owners of existing assets, a decline in the market value of assets 
reduces the present value of what the elderly can consume. In 
contrast, the decline in the market value of assets expands the budget 
constraints of young and future generations because they can now 
purchase the existing assets at a lower price. If one added investment 
incentives to the simple model presented above, one would see that 
the introduction of investment incentives is structurally very similar 
to the reverse of the policy examined above (7) .  

Reagan Fiscal Policy from the Perspective of 
Generational Accounts 

From the perspective of generational accounts the Reagan Ad- 
ministration's fiscal policy, at least through 1986, appears, on 
balance, to have been fairly tight. Younger generations lost, on 
average, about $12,000 in present value from the 1983 change in 
Social Security legislation. This loss was roughly equal to their 
present value gain from the income tax cuts. Older generations were 
not greatly affected by the 1983 change in Social Security and did 
benefit from the income tax cut; but the 1981 increase in investment 
incentives associated with the accelerated cost recovery system 
redistributed away from the elderly, and, at least through 1986, 
largely offset their gains from the income tax cut. 

In addition to assessing the combination offiscal policies between 
1981 and 1986 from the perspective of generational budgets, one 
can simulate their joint impact. To analyze the 1981-1986 Reagan 
policy, I have used a very mainstream 55-period dynamic life cycle 
simulation model (8). This model, which incorporates quite con- 
servative parameter estimates, predicts a small amount of crowding 
in from the Reagan fiscal policy prior to 1986. This may seem like a 
remarkable conclusion in light of the public discussion about U.S. 
fiscal policy, but in that discussion major features of the policy were 
ignored, including the change in Social Security and the short-lived 
changes in investment incentives. 

The conclusion may also seem surprising given the popular belief 
that the U.S. saving rate declined dramatically in the first half of this 
decade. This belief is based on the Commerce Department's Nation- 
al Income and Product Account (NIPA) data. The NIPA data, 
however, improperly measure the private consumption arising from 
the purchase of consumer durables and count government invest- 
ment, such as the construction of a bridge, as current consumption. 
Once one corrects the NIPA data for these mismeasurements, there 
is no evidence of a drop in the U.S. saving rate in the 1980s 
compared to the 1970s (9). 

The Danger of Misreading Fiscal Policy 
Deficit delusion can have major costs. In misreading our fiscal 

policy we may think we are tightening up when we are doing the 
opposite. Having, albeit unwittingly, produced a reasonably tight 
fiscal policy in its first term, the Reagan Administration shifted to a 
looser fiscal policy in 1986 by adopting the "revenue neutral" Tax 
Reform Act of 1986. Although this policy left unchanged our 
entirely arbitrary official deficit, it certainly was not generationally 
neutral. By greatly reducing investment incentives, the Tax Reform 
Act redistributed toward older generations and loosened up fiscal 
policy at a time when the Reagan Administration and Congress 
thought that it needed to tighten up fiscal policy. 

The reverse misreading offiscal policy is likely to occur toward the 
end of this century. In the late 1990s there will be very substantial 
ccsurpluses" arising from a large inflow of social security "taxes." 
These surpluses need to be saved to help finance the benefits of the 
baby boom generation. Although generational budgets will show no 
change in the fiscal policy, those who read the stance of fiscal policy 
by looking at the official deficit will see large surpluses and likely 
advocate a loosening of policy at a time when the policy is not 
particularly tight. 

Misreading fiscal policy may also alter expections and affect 
markets that depend greatly on expectations. Unwarranted concern 
about U.S. fiscal policy may have been the cause of the panic that 
lead to last October's stock market crash. Note, by the way, that the 
crash and the decline in the market in the 2 months prior to the crash 
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Conclusion 
The development of present value generational budget accounts 
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Forces Between Surfaces in Liquids 
JACOB N. ISRAELACHVILI AND PATRICIA M. MCGUIGGAN 

Recent developments in the direct measurements offorces 
between surfaces in liquids at the ingstrom resolution 
level are reviewed. The results reveal a rich variety of 
interactions and interaction potentials that depend on the 
nature of the surfaces and intervening liquids. These 
results also shed new insights into liquid structure adja- 
cent to surfaces and the interactions occurring in complex 
systems, with implications in many Werent areas of 
chemical physics, biology, and technology. The origin of 
some important fundamental interactions, such as repul- 
sive cchydration" forces and attractive "hydrophobic" 
forces, are still not understood and offer a challenge for 
experimental and theoretical work in this area. 

A LTHOUGH THE NATURE OF INTERMOLECULAR FORCES HAS 

long interested scientists, rigorous treatments of the subject 
have tended to concentrate on the "two-body" forces be- 

tween simple atoms or molecules in vacuum, whereas the vast and 
important area of the forces between dissolved solute molecules, 
particles, or surfaces in liquids remained largely unexplored. Howev- 

er, many important phenomena in condensed matter and liquid state 
physics, chemistry, biology, materials and surface science, engineer- 
ing, and many industrial processes, involve such interactions. The 
reason was that until recently little was actually known or under- 
stood about the short-range forces that occur even in simple liquids, 
let alone more complex multicomponent systems involving dis- 
solved colloidal particles, biological structures, polymers, surfac- 
tants, and so forth. Thus, although Langmuir and others published 
theoretical papers in the 1930s and 1940s on the repulsive screened 
electrostatic forces operating in aqueous electrolyte (salt) solutions 
( I ) ,  and Lifshitz in the 1950s and 1960s published his general 
theory of the van der Wads forces between surfaces (and between 
molecules) in liquids (2) ,  there were no detailed measurements of 
the magnitude and range of short-range forces, and even their 
existence remained controversial until the early 1970s. In contrast to 
this, intermolecular forces across vacuum and air were rigorously 
studied as early as the 1950s by the Russian School, as well as others 
in the Netherlands, England, and Germany ( 3 ) .  Only with the 
development of reliable direct force-measuring techniques in the 
1960s and 1970s, and more recent theoretical advances, especially 
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