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THE BRAIN DRAIN AND EDUCATION OPPORTUNITY
IN LESS DEVELOPED COUNTRIES

Michael A. Webb™

Introduction

The international migration of educated workers has been a cause for concern in
those countries experiencing considerable emigration for a number of years. Previous
analyses, both static and dynamic, focus on the welfare effects of migration or schemes
to compensate the migrants' country of origin, under various labor market assumptions.
With the exception of a selected few (Bhagwati and Hamada (1974), McCullech and
Yellen (1975) the education process has, seldom been addressed. Their procedure has
been to assume the government subsidy to education is exogenously determined.

Here we address the case in which the subsidy level is variable. In particular, we
ook at how migration and various compensation schemes change a government's decision
to subsidize education and the market for educational services. Our principal ohijective
is to examine how these changes alter the rates of education for various income classes
in the country of emigration. Thus our concern is similar to that of McCulloch and
Yellen (1974) and Rodriguez (1975) who analyze income distributional effects of
migration and various compensation schemes in the country of origin in dynamic maodels,
including human capital as a factor of production. Our focus, however, is on the changes
in the distribution of educational opportunity resulting from the brain drain and passible
compensation schemes.

That a government would respond to the emigration of educated labor is to be
expected for a variety of reasons. First, it reduces the effectiveness of education
subsidies on the domestic endowment of educated labor. Second, the lass of highly
skilled labor may be a concern for "noneconomic” politica! or sociological reasons. Also,
emigration of relatively skilled labor may affect those left behind (Aitken (1968) and
Stahl (1982). These include (1) a reduction in the benefit of associating with colleagues
for those professionals who do not emigrate; (2) adjustment costs created by skill
bottlenecks {(44% of Philippine emigrants of the early 1970%, for sxample, were
associated with the nontraded goods sector, sspecially in the service and construction
industries [Gupta, 1973]; (3) the deadweiaght loss experienced by those, especially perhaps
unskilled workers, whose marginal productivity declines directly with a decline in the
endowment of highly skilled labor; and (4) a potential decline in consumption of public
goods if emigrants tend to provide a greater proportion of tax revenue relative to their
consumption of public goods than those left behind. longer term losses include (1) a
decline in the capital-labor ratio if those leaving tend to possess a relatively higher
marginal propensity to save and lower population growth rate than nonemigrants, and (2)
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a potential reduction in those choosing to exercise entrepreneurial and other skills or
obtain higher skills due to the negative demonstration effect of emigration.

Do governments alter their education policy in the face of skilled labor
migration? According to Berry and Mendez {1976), emigration of skilled labor from
Colombia is sufficiently large to induce some change in the goverament's policy toward
education, although they do not consider what the government's response might be,
Patrucelli {1979) finds that Uruguay, whose emigrants include 24% of the graduates of
the Polytechnic Institute, responds to emigration by increasing education expenditures.
That the brain drain may neqgatively affect the education subsidies af some governments
is indicated by the public statement by Israeli Minister of Health Vissrael Barzilai that
he was in agreement with Britain's Health Minister Kennseth Robinson in not being
prepared to "..invest thousands of pounds sterling in a medical student only to increase
the membership of the American Medical Association” (Margulies and Block, 1969). As

education is costly, emigration and subsequent changes in the government subsidy to |

education alter education decisions.

In the next section we build a madel of an economy consisting of cash-abundant and
cash-constrained families whose members become unskilled laborers or undertake
education and enter the market for skilled labor. The third section addresses the
government's response to emigration and analyzes the effects of emigration and the
government's reaction on the leve! and distribution of acquiring education. We thus
assume the government possesses an objective concerning the endowment of educated
labor. We consider the alternative cases in which the government (1) possesses a set
target domestic endowment of educated labor, typically assumed in analyses of
"noneconomic objectives" in the literature, and (2) accounts for the opportunity cost of
funds used to subsidize education.

From thess, we delineate gqovernment responses as Type I or Type . The
Uruguayan response is an example of the first case, while the second may be represented
by the sbove quote of an Israeli official. The characteristics of countries likely to
undertake one response or the other, are further addressed in the last section, along with
implications of the responses. The implications of various proposed compensation
schemes are considered in section four.

The Madel
Consider a developing country with educated and uneducated labor, which is

experiencing the emigration of educated labor. The education process is costly, but
unlike previous studies, the cost is not assumed to be entirely borne either by government
or the individual being educated. Two types of individuals are assumed to decide whether
or not to go through the education process. Those from cash-abundant families decide
according to the private rate of return to education. Their decisions thus depend on both
the cost of education and relative wage of educated labor. The number of individuals
from cash-constrained families who choose to be educated is restricted by their family
cash constraints, assuming that educational loans are not forthcoming from an imperfect
financial market. The effective supply of cash-constralned family e{ntrants choosing
education is therefore sclely a function of the private cost of education.

l.The divisian of entrants to the labor market into cash-constrained and cash-abundant
family classes is obviously a simplification of a situation which might exist in LDC's, but
captures the essence of the differences in wealth, and thus in patterns of decisionmaking,
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Labor Supply

. Ind.i\fidu.als entering the labor market are divided into four categories, depending on
their origin in one of the two family classes and on whether they are educated or
uneducated. The quantity of those in each cateqory is given by 1 , where the subscript
refe::s to t.he family class of origin, j = 1 indicating labor of cash*abundant family origin
and j = 2 indicating labor of cash-constrained family origin. The superscript refers tc;
labor type, with i = 1 referring to educated labor and I = 2 to labor which is naot
educated. It is assumed both classes of persons become fully employed, entering the
market for uneducated labaor directly or the market for educated labor via the education
process. Any unemplayment of skilled labor is assumed to be temporary.

The labor supply relations for each of these categories are written

i 1 2
Xl (W ,Wl, g, X%) i = 1,2
x% (r, x7) i=1,2

.t

The futst two supply relations x} are for cagh-abundant family members, being
determined by wages offered in the markets, w', as well as by the level ’of the
government's subsidy to education, g. Each supply is also affected by the supply of other
labu? to the education process due to any private (exclusive) elements of the education
subsidy. The supplies of cash-constrained family members are determined by the size of
the government's subsidy level and number of ecash-abundant family members being
educgted. Note that the supplies of the two classes are interdepenfien . We assume the
relations are used to c{etermine the well defined functions %1 (w, w%, a)i=1,2. The
set of relations x%(gxl) » i=1,2, are also assumed to be well defined functions. ,Thus:

i
2xj/29 > 0 i,i=1,2
i k >0 i <
3X. /3 1=k .
1/ {-: 0 14k ik =1,2 M
i, f>0 52
ax =2
2/ {< 0 i=1 i,k =1,2

Labor Demand and Equilibrium

The industry demands for the two types of labor are functio i
( ns of
markets, 2H(w ,wz), where wages in the two

ag 1/ awd { >0
<0 i
Migratrion of educated labor is a function of the ‘domestic wage for such labor, z(a,w5

- 1 1 1

=0_tm(w } where 3Z/39W =o0dm/aW ) = 0, i.e., an increase in the domestic wage to
skilled labor rfduces the incentive to migrate, and a is a shift variable such
that 8Z/3a=m(w )} > O.

[
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We thus have two labor market equilibrium equations,

1,1 2 1.,
xl (W oW ’g!) + X2 (g!x%) = 21 ("1)“2) + z(ﬁnwl)

(2
xg (whowlyg,) + xg (g,Xi) = 2 (whod)

As these two eguations are redundant, the first equation alone is used to determine
equilibrium, with the wage in the market for uneducated labeor, w%, used as the

numeraire., Qur system's equilibrium equation becomes
x% (w,q) + x% (g,x%) = 21 (w) + 2{a,w) (3)
withw = wllwz.
Effects of Changes in Subsidization - )
We use the implicit function theorem and (3) to obtain w(g, @ J, with

axilag + ax;lag + ax%/ax% axilag

awfag = - 5
ax%!aw + ax%laxi axi aw - agllaw - 22/ 3w @)

The denominator is simply the change in excess supply of educated labor resulting
from a change in its wage, which we assume is positive. From (1) and (2}, and the fact
that the government subsidy possesses a public element, the numerator is positive ant.j {&)
is thus regative. An increase in the government's subsidy to education _resuits in a
decline in real wage of educated lsbor, an outcome one would certainly expect.
Similarly. we obtain 3w/ B > 0. We also have, then il(g,u) = Ll{w(g,a)) R

1
Jith aZl/2g > 0 and 38" /da < C.

Consider next the net effect of a change in the education subsidy on the numbers of
persons from each class who become educsted; this effect depends on the wage change
resulting from the subsidy increase. The change in supply of cash-‘ahundant family
members who choose to be educated if the subsidy is marginally altered is

dx}/dg = axilag + ax%/aw W/ ag. (5)

While the first term on the right hand side of (5) is positive, the second term is
ambiguous. A fall in the wage of educated labor, according to (4), reduces the number of
cash-abundant family members choosing education. Thus, the net effect on number of
cash-abundant family entrants choosing education may increase or declire.

The change in supply from cash constrained families is

149
dx%ldg = axilag + ax%/aw aw/2ag. (&

Assuming the subsidy is administered in a sufficiently unhiased manner and that abilities
and desires are distributed in sufficiently similar fashion in the two classes, the direct
effect of an increase in the subsidy is a greater percentage rise in the number from the
cash-constrained family class choosing education. This is because more members of
cash-abundant families are educated initially, in consequence of their less cash
constrained status. The absolute numbers being educated may increase for both classes,
but will be greater, of course, for the larger class of cash-constrained families.
Substituting {5) into (), we obtain

1L,
dx%ldg = axélag + ax%laxl axllag + aleaxl axllaw awfag. (7

The sum of the first two terms is positive, and measures the direct effect of a change in
the subsidy, the second accounting for the exclusive element of the subsidy. The indirect
effect, measured by the third term of (7), reinforces the pasitive direct sffect of the
sibsidy increase. In absolute and percentage terms, this exceeds any increase in the
nurnber of persons from cash-abundant families who choose education.

It is obvious that both local employment and migration increase as the local wage
of educated labor decreases as the education subsidy rises. These impacts determine the
effects of decisions made by government officials in the presence of emigration. The net
effect of the presence of emigration and the government's response to it on absclute and
relative rates of education are addressed in the following section.

The Education Effects of Emigration

To determine the net effect of the brain drain, government's response to the
movement of educated labor must first be characterized. As previously noted, there are
two possible responses. (Government may be target minded, ignoring the effect of
migration or the effectiveness of the education subsidy and focusing exclusively on a
predetermined target employment of educated labor domestically,  Alternatively,
government may have a "neoclassical™ mind-set and weigh and the effects of emigration
on both the effectiveness of education subsidies on the domestic supply of educated labor
and on its marginal value.

The Neoclassical-Minded Government: Case I
First consider what we call the "neoclassical® minded government; it maximizes a
continuous, smooth, concave and separable government shjective function,

vI(il(g), r(g}]

where R represents the government's revenues.after the subsidization of education. The
government objective function is predicated on two arguments; the number of educated
laborers employad domestically and the value of government revenue which miaght be
spent in a variety of other projects (including a tax refund).

Maximizing the value of its objective function, the government determines the
optimal subsidy, g , so that

3VIazl aillag = —aV/aR aR/ag = aV/aR (8)
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with gRfag = -1.

We are especially interested in the sign of

- 1 .2-1
d(3V/2g)/da = 22V/ag) ai’/ag 2i/aa + aV/ag 3L Jagaa ®)

Using (4), we find

2-1/

378772 9o = a3k 1/
=4

2 -
2w 2 w/Bgaoc

-1 1 1 Laxt axl
a1 /aw(ax]/ag + ax,5/ag + axy/axy ax;lag) am/aw <o (10)

(ai}law + ax%laxi axilaw - azllaw - aé%}aw)z

Shifting up the migration function, i.e., increasing a , reduces the effect of the e'duc?;:)m_n
subsidy on home employment of skilled labor. Thus t_he seqond term of equation 111!5
negative, reflecting the increasing expense of produc.ing slfl%led liabor for domestically
employment. On the other hand, the first term of (?) is positive; it measures the change
which emigration causes in marginal value of domestically employed educated labor.

Assuming the change in marginal value of domestically employed feducated labor as
a result of emigration is sufficiently limited, the government §u1_33iciy is reduced due-to
the overwhelming effect of increased emigration on the efficiency of the education
subsidy. We refer to this as Case I, in which the function g(on). with Bg/Bm<_ g, If 1.:he
marginal values rise sufficiently with emigration (i.e., !:.he marginal 'valge of increasing
educated labor is sufficiently declining), the subsidy is increased; t_h!s sn:.ua_ltlnn apd the
qualitatively identical Case 1I, in which government is "target minded", is considered

later.

A reduction in the subsidy reduces the number choosing education and being
employed in the home market, which increases the wage for educated lab.or. ) F{:ofr:j ouir
previous discussion, we know the change in number of cash-abundgnt famlly individuals
seeking education is unknown, while the number of cash-constrained family members

choosing education will fail

Both the direct effect and the subsidy-reducing effect of migration causes a’

reduetion in the number of cash-constrained family entrants who became. educated while
alsa increasing the inequality in rates of education between f:he two feErnlly classes. The
nurmber of cash-abundant family entrants choesing education increases if

dxildu - axilaw aw/aa + axilag 3gdfaa + axilaw aw/ag 2§/ea > 0, (D)
that is, if
¥, , g a, a
ﬂxilﬂxi > -ngfnw

2
where n; = aylav viy. 12)
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4
The elasticities in (12) are all positive except Tg . On the left hand side of the

insquality is the ratio of the elasticity of cash-abundant family supply to education with
respect to wages to the elasticity of that supply with respect to the education subsidy.
Since the subsidy does not serve to ease cash constraint for cash-abundant families, a
discount rate which is not too large guarantees that the left hand side of (12) will exceed
unity.

The right hand side of (12) represents the ratio of the percentage change in the
subsidy to the percentage change in the wages of educated labor ocecurring with increased
migration. If the demand for educated labor is sufficiently inelastic {as evidenced by &
sufficiently large denominator), this ratio may be presumed to be relatively small. As
noted by Bhagwati and Hamada {1974), an inelastic demand for educated labor is likely to
oceur In less developed countries, so that the condition (12) is likely to be satisfied.

Condition (12) does not include the effect on those who choose education planning
to emigrate to the foreign market. The expected wage of abtaining an education for
those individuals rises with an increase in the migration rate. The inclusion of this
impact strengthens the presumption that migration leads to increased education of cash-
abundant family entrants, while reducing the number of cash-constrained family persons
obtaining education.

Case I

Now consider the case of a "target minded™ government. It sets its sducation
subsidy in order o obtain a predetermined target, p-1 of educated labor employed in the
domestic economy, i.e., it determines g' so that Ri (g',0)= 7! It increases the subsidy to
education in response ta the migration of educatad lahor.,

Increased subsidization boosts the number of entrants choosing education so that
the domestic endowment of educated labar, and thus its wages, remain unchanged.
Assuming the cash-constrained family decision is more subsidy-elastic than the cash-
abundant family decision, the number of cash-constrained family persons choosing
education as a diract result of the increased subsidization increases by a greater
percentage than does the change in number of cash-abundant family members choosing to
be educated. To the extsnt that cash-abundant family members consider emigrating,
their expected wage increases affect their education decision. Only if a sufficient
number of entrants from cash abundant families consider migration, but fail actually to
go, wauld the number of cash-constrained family members being educated decline.

Our conclusion is that the effect of the brain drain or a rise in its magnitude results
in either (i) less education undertaken by members of cash-constrained family, with an
unknown, but likely positive, change in the number of cash-abundant family members
obtaining an education (Case 1) or (i) presumably more education undertaken as a whole
and by members of cash-abundant families, with an unknown change, though likely an
increase, in education obtained by those from cash-constrained families {Case II).
Relative rates of education for individuals of the two classes diverge in the first case,
converging in the second.

In addition te determining the effect of a brain drain and the government's
subsequent reaction to it on both the aggregate level of learning and its distribution, we
may wish to consider the implications of compensation schemes which have been
suggested by various economists and policy-makers[ especially see Bhagwati (1976), also
Bhagwati and Dellalfar (1973), Hamada (1978), Bhagwati and Hamada (1982), and Wilson
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(19821 .

The Effects of Three Migration Compensating Schemes

We consider the impacts of three proposals for compensating the country of origin
for the emigration of its skilled labor. The three proposals are: {1) each emigrant pays a
lump sum of cash to the government at the time of departure; (2) each emigrant makes a
series of payments to the government over some time period after departure; and (3) the
country of destination pays compensation to the gove;?ment far each migrant, either in a
lump sum amount OF over some specified time period.

Consider first the scheme in which a lump sum payment is required from the
migrant at the time of departure. Fewer cash-abundant family individuals migrate; none
of the cash-constrained family class do so. Wages in the market for educated laber fall,
compounding the direct effect of the required compensation on expected wages (for
those considering emigration) in reducing the number of cash-abundant family individuals
undertaking education. This reduction in cash-abundant family members being educated
is partially offset by a simultaneous increase in cash-constrained family members

choosing education.

In Case I, fewer educated laborers migrate, increasing efficiency of education
subsidization 1.2., increasing ths term34/ag of (8). Assuming the compensation is
viewed as a return to subsidization of education, it offsets the cost of subsidization, or
similarly, increases its _effectiveness resulting in  the addition of the
term (aV/aR aR/az 3z/3w aw/29) to the left hand side of (B). At the initial value of the
subsidy, g, the left hand side of {8) expands, and the government under Case I raises the
subsidy. The cash-abundant family class may supply more or fewer individuals to the
education process; a sufficient condition for fewer to be educated is given by (12}, Mare
cash-constrained family members enter the education process; the percentage increase
exceeds the percentage increase, if there is one, of cash-abundant family individuals

choosing to be sducated.

In Case I (with a target-minded gavernment) this compensation scheme, by
reducing the flow of emigrants, initially increases the domestic supply of educated
workers, leading the government to reduce its education subsidy until the domestic
supply returns to its original level. The subsidy reduction directly cuts the number of
persons of both classes being educated. The net result is a decline in the number being
educated from both family classes, the percentage decline being greater for those from
cash-constrained families. This may be somewhat offset by the fall in expected wage for
those considering emigration when deciding whether to undertake education, resulting in
a further decline in cash-abundant family members being educated.

Now suppose the second scheme is adopted, the tax being paid by emigrants over
some period of time after emigration. 1f the discounted amount paid in this scheme is
the same as in the latter, the sole difference is that in this case educated members of

2.7he income effect the government experiences from revenues of the three
compensation plans is not considered in this paper, and is relevant only under Case L.
Assuming the endowment of educated labor is not an inferior argument in the
government's abjective function, inclusion of the income effect would simply strengthen

results obtained here.
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cash-constrained families are able to emigrate. This scheme reduces migration to a
lesser extent; the effects are qualitatively the same but are quantitatively less than in
}:he case .where lump-sum compensation is required. The only qualitative change is the
increase in the equality of opportunity to emigrate among those who become educated.

The third compensation scheme calls for a payment from the country of destination
to the country of origin. The education opportunities remain unchanged when the
government is target-minded. Otherwise, the payment simply results in an effective
increase in efficlency of  subsidization i, the addition of  the
term(w_/aR aRf2z az/w #w/29) to the left hand side of (12). The government increases
the submdx and the results under Case I are qualitatively the same as under the second
gag’;ps?:sa:mn sgheme.‘ The sole difference is that the proportion of educated persons
comspgnd?ngﬁlg:;ﬁei larger and thus other effects of implementing the scheme are

Canclusions and Extensions
In surmmary, the net effect of emigration and various cam i

econemic opportunity depend largely on whether the government's 2:2;2%?%5 32?;?221;23
by th_e effect'of emnigration on the efficiency of its education subsidy in yielding a
certain level in th_at endowment, as represented by our Case [ or its endowmentgof
educate_d labor, as in Case II. Under Case I, emigration leads to a reduction in cash-
cons'tramed family members being educated and presumably to more cash abundant
famﬂ)-/ members obtaining an education; if the number from cash-abundant families
choosing to be_a educated does decline, it will fall less, in percentage and absolute terms
than the fgil in the number from cash constrained families being educated An;f of the’
compel‘wsatlon' schen‘wes reviewed here reduce the inequality in rates of .obtaining an
education which exist becguse of emigration by reducing emigration under two of the
schern_es ar_nd b_y compensating the government for its efforts in all three cases. In Case
o, emlgratmn_ is likely to lead to a rise in education of members of both classes and to a
convergence in their rates of education. Two of the compensation schemes considered
here tend to mitigate these effects by reducing emigration. o

We presume that the first case refers to countries with i
endowmeqts of edycated labor. In this light, the response to migration orfe ;aggf;zrylzsgg
as Israel, implied in the statement made by an Israeli minister at the first of this paper
is not unexpecta_ed. Our second case is expected to occur when the endowment m:
gduciated lal_aor is relatively small, especially where the brain drain leads to certain
Tott enecks in an economy. The Uruguayan response indicates that it fits in our Case 1.

he responses C',f many African nations are also likely to correspond to our second case
S0 tkjat migration increases their levels of subsidization., Countries endowed wit[;
?elatwejly fewer edpcated laborers are predicted to increase education expenditures
Increasing the equality of opportunity to obtain an education. Those countries enjoyin a:
sufflc_lently large er_wdowment of such labor may be expected to reduce expendi)t{ur?as
reducing the equality of opportunity. Compensation schemes, as mentioned are,
generally expected to mitigate these results of the brain drain. ’ ,

An additional response of the government may be to enact a vari ici
attract captt_al to the country. Attracting suitable )éapital and techno!::net;y igiﬁ:iﬁz
;]ages of de_su‘able but mobile educated laborers and subsequently increass the number of
abgg&;u(;;mosmg to both undertake education and stay. Note that this solution raises the
mosolut tl;:urn er of those from casb-abundant families choosing to be educated and thus
i e nu_mber of cash ccn:tstramed family members being educated, thus increasing

e inequality in rates of education of the two classes (at least in the short run).
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These outcomes may be sxtended to the case in which there ars a varisty of skilled
professions requiring different types of education. Consider the effect of emigration
under Case [. In general, one would expect a reduction in subsidization in all education,
with the reduction being greater in high-emigration fields and falling in severity in fields
with consecutively lower rates of migration. Such a result would be upset by any
difference in substitution between the professions in the domestic and foreign labor
markets. In particular, if a greater substitutability hetween twa prafessions exists in the
domestic labor market than in the foreign market, the reduction in educational subsidy to
the higher emigration profession will be greater than otherwise expected, while the
lower-emigration profession will experience less of a substdy reduction, and its subsidy
may in fact increase.

Thus, extension of the analysis to the case in which a variety of skill lavels exists
allows consideration of another potential response of the government to emigration. In
particular, the existence of emigration is likely to yield a rise in the subsidization of
education for low-emigration professions which act as imperfect substitutes for high-
srpigration professions. This reorientation, for example, may involve increased
subsidization of individuals for specific needs of the home economy. Lower skilled, and
hence less mobile, professionals may adequately satisfy the goals of the goverament in
many cases, In this case, cash-constrained tamily members increasingly undertake
education in lower emigration, and thus likely lower skill, professions and engage In less
education in the high-emigration, and likely higher skilled, professions. More members of
cash-abundant families choose ta be educated in high-emigration professions and fewer in
the low-emigration professions; the total number of those from these families being
educated may rise or fall.

Implementation of one of the three potential compensation schemes addressed here
would result in a rise in education subsidies to those professions with higher emigration
rates. Increased subsidization for the education of more highly skilled and thus more
mobile laborers would follow the implementation of one of these schemes, subsequently
altering the distribution of learning in the country predictably.

Lastly, consider the case in which individuals educated in a more developed country
are considered as obtaining a higher quality sducation than those being educated in the
same field in the home country. They may therefore be perceived as providing a
different type of labor. Assuming the emigration rate is significantly greater for those
individuals being educated abroad, a simple extension of this model will predict more or
less subsidization for education overseas, depending on th substitutability between
domestic-educated and foreign-educated labor and the nature of the government's
rasponse.
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