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1 Introduction

Capital does not simply flow unimpeded to those who can make the best use of it. Banks
need assurance that loans will be repaid. For that reason, they do not lend to those who
are too poor to put up collateral. Although the poor may have excellent investment
opportunities, they are often excluded from financial markets and unable to invest.
There is considerable empirical support for the existence of these “credit constraints” in
developing countries. For example, Paulson and Townsend [12] find that the likelihood
of starting a small business in Thailand increases dramatically with wealth (controlling
for household characteristics that may serve as indicators of business talent). As is
expected in credit constrained environments, their study suggests that the poor have
higher returns from investment than the rich.

Since the poor cannot borrow against their future, they will under-invest in their farms
and small businesses, in their health and education. Economic growth will be slow
because investments with high returns are not financed. If the government could use
public funds such as taxes or foreign aid to finance these investments, not only would
the poor be better off but the economy’s growth rate would rise. Any government
contemplating such a poverty-reducing intervention will have to confront the following
three problems. The first two stem from a lack of information, while the third is due to
enforcement difficulties.

∗Comments welcome. We thank Wendy Abt, Philippe Aghion, and Francois Bourguignon for their
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1. Distortions of Incentives. Surplus-maximizing governments want to help credit
constrained entrepreneurial poor who have promising investment projects. But
cheap government loans and grants may end up in the hands of individuals who
have no profitable investment opportunities. They may waste the money on un-
profitable projects, or simply divert it to their own consumption. The result is a
loss of surplus, not an increase. It is difficult to prevent such behavior, because
it is practically impossible to know if someone truly has a profitable investment
opportunity or is merely pretending to have one.

2. Mistargeting. Rawlsian government want to target those who are most in need,
the poorest of the poor. But the chief beneficiaries of programs designed to reduce
poverty may be the comparatively well-to-do. The result is more inequality, not
less. Adams et al [1] show that rural credit programs have a disappointing history
of not reaching the poorest of the poor. Such mistargeting may result from the
simple fact that it is difficult to identify the most needy individuals.

3. Defaults. Borrowers may decide not to repay a loan even if they are able to do
so. This problem is made worse by the fact that poor people - by definition -
can provide little collateral. Loans that are not repaid are equivalent to grants.
Instead of going through the rigmarole of loan forms and repayments, why not
give grants directly ?

In view of these difficulties, it is not surprising that policy makers are wary of subsidizing
credit. The prevailing wisdom seems to be that poverty reduction and credit provision
should be kept separate. If governments simply give grants to the poor, with no strings
attached, then poverty reduction will “occur as a natural result of efficient [financial]
intermediation rather than through specific mandated [credit] programs (Meyer and
Nagarajan [8]).”

However, many governments do not follow this prescription and routinely mix poverty
reduction with credit provision. For instance, the Mexican government gives cash grants
directly in poor areas through an ambitious program called PROGRESA (recently re-
named as CONTIGO). Recipients must send their children to school and attend regular
health clinics to continue receiving these grants. By definition grants come with no
obligation to repay. At the same time, the Mexican government subsidizes lending to
the poor, both directly through a government-run rural bank and indirectly by funding
“microcredit” organizations that make small loans all over Mexico. So poor households
in many parts of Mexico can take a grant, a subsidized loan, or both. Rough estimates
suggest the government spent twice as much on PROGRESA as on subsidizing credit
provision in 1999. The Mexican government spent $300 million on subsidizing loans to
2.3 million households in 1999 (Comisión Nacional Bancaria y de Valores [6]) It spent
about $777million (about 0.2 percent of Mexico’s GDP) on grants through PROGRESA
which reached 2.6 million households in the same year (Skoufias and McClafferty [15]).
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A government which does not have detailed information about each individual cannot
easily target its spending. A uniform policy, such as just giving the same grant to
everyone, is too blunt. A policy of only subsidizing loans distorts incentives and bypasses
the poorest of the poor. The Mexican case suggests a different solution. By offering
a menu of choices, the government allows poor people to self-select according to their
preferences and opportunities. Loan subsidies remove credit constraints and stimulate
investment. Contrary to conventional policy wisdom, they are a crucial part of any
effort to reduce poverty. Combining loan subsidies with grants can reduce distortions.
Moreover, unlike loan subsidies, grants can reach the poorest of the poor (as long as
there are not too many strings attached). Thus, in our opinion governments should mix
credit provision with poverty reduction. Depending on the government’s objective, an
optimal poverty reduction policy will involve both grants and subsidized loans. This will
be illustrated in the next section via a simple numerical example.

2 The Simple Algebra of Grants and Subsidized Loans

Imagine a village with 100 inhabitants, of which 50 are destitute. Nobody will lend
money to the destitute, since they consume rather than invest any money they get,
and there is no collateral to seize if they default. The remaining 50 villagers are not
destitute but poor. They can be trusted to repay up to $80.1 Half of these non-destitute
individuals are entrepreneurial types, the rest are consumption types. Entrepreneurial
types have access to an investment opportunity, called a project. This could be a small
business project, education etc. The investment costs a fixed sum $100, and generates a
return of $150. Consumption types do not have any investment opportunities, so they
simply consume any money they receive.

The interest rate on a loan is 25%, so the required repayment on a loan of L dollars is
1.25×L. The entrepreneurial types would happily accept a $100 loan at 25% interest,
which after repayment would yield them a net profit 150− 125 = 25 dollars. But since
they can only be trusted to repay $80 and not $125 these entrepreneurs will not receive
any financing for their projects. This is a classic market failure, caused by the difficulty
of enforcing contracts.

The government has a welfare budget of $2400 to spend on this village. However, it
does not know which villagers are destitute, and it cannot distinguish entrepreneurial
types from consumption types. What is the best way for a government to spend its
welfare budget? This seems like a difficult problem. Of course, government officials
could go to the village and ask the villagers about their situation, but the “game” must

1To be specific, suppose the non-destitute have some asset, tangible or intangible (such as “reputa-
tion”), worth $80 that can be seized in case of default. The asset can be shown to the lender when the
loan is given. The destitute, in contrast, have no assets.
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be structured so that it is in the villagers’ interest to answer truthfully.2 This incentive
compatibility constraint restrict the set of possible policies to only three candidates: a
grants-only policy, a loans-only policy, and a mix of grants and loan subsidies. It turns
out that a utilitarian government, which simply wants to raise the total village income,
prefers the mix. A Rawlsian government, which wants to help the destitute, prefers
grants-only. Loans-only is never optimal. The reasoning is interesting and reveals the
trade-offs involved.

With a grants-only policy, the government spends the entire welfare budget on cash
transfers to the poor. The grants have no strings attached: recipients can spend them
any way they please. The problem is that the government’s budget is so small that
spreading it equally among everybody does not eliminate the credit constraints. Since
there are 100 villagers and the government’s budget is $2400, the uniform grant is only
$24 per villager. With a $24 grant, an entrepreneurial type still needs a loan of $76 to
start a project. But the repayment required on such a loan is 1.25 × 76 = 95 dollars,
which is more than what the entrepreneurial types can be be trusted to repay. So no
investment takes place. The policy simply transfers $2400 from the government to the
village, with no efficiency gains. Notice the crucial role played by indivisibilities: the
fact that investments are “lumpy” and cannot be divided into arbitrarily small pieces
argues against a policy of uniform grants.3

With a loans-only policy, the government stimulates investment by subsidizing lending,
but gives no grants.4 This policy distorts incentives, because people will try to take ad-
vantage of the subsidy even though they have no investment opportunities. Specifically,
the government gives a loan subsidy of $48 per $100 loan. A micro lender who receives
this subsidy can offer $100 loans with a repayment of only 1.25× (100−48) = 65 dollars
(the subsidy is so big that the interest rate turns out to be negative). Of course, it only
lends to to those 50 villagers who can be trusted to repay $65 (the consumption types
simply consume $35, and put aside $65 for repayment). The cost to the government
is 50 × 48 = 2400 dollars. There are two problems. First, the loan subsidy does not
reach the destitute. Second, incentives are distorted. The consumption types use the
$48 subsidy to raise their own consumption by $35, which is inefficient but impossible

2 In a previous footnote we argued that lenders will not lend to those who cannot show that they
have collateral. Perhaps the government officials could equally well ask villagers to show their collateral,
which would not be falsifiable. This would not change our argument because the incentive problem will
turn out to be that villagers should not hide their assets.

3A grants-only policy can be combined with a lottery: instead of giving $24 to everyone, 24 randomly
chosen villagers could each get a $100 grants, the remaining 76 get nothing. Entrepreneurial types
who are among the lucky lottery winners will be able to invest. But neither utilitarian nor Rawlsian
governments benefit from such a scheme. For the Rawlsian government, this is because some destitute
individuals get nothing with a lottery. For the utilitarian, the mix of grants and loan subsidies dominates
the lottery.

4The subsidy can either be given directly by the government (through a rural bank), or it can be
given to a micro lender that makes the loan. For specificity, we assume the latter.
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to prevent. The entrepreneurial types, on the other hand, use the $48 subsidy to raise
their own income by 150 − 65 = 85 dollars. With imperfect credit markets, subsidies
(to the right types!) typically have such multiplier effects.

The third and final possibility is a mix of grants and loan subsidies. The government
gives an unconditional grant of $20 to everybody and provides a subsidy of $16 per
$80 loan. After receiving the grant, the entrepreneurial type needs an additional $80
to start a project. If the micro lender receives $16 for a loan of $80, then the required
repayment is 1.25 × (80 − 16) = 80 dollars. Such loans will be offered to all who are
trusted to repay, that is, to all but the destitute. This interest-free loan is taken by the
entrepreneurial types but not by the consumption types.5 So the 25 entrepreneurs will
start their projects, each raising her income by 150−80 = 70 dollars. Everybody else just
consumes the $20 grant. The total cost to the government is 25× 16+ 100× 20 = 2400
dollars.

The grants-only scheme raises total village income by $2400, the loans-only scheme raises
it by 25×35+25×85 = 3000 dollars, and the mixed scheme raises it by 25×70+75×20 =
3250. Thus, a utilitarian government, concerned with maximizing total income, prefers
the mixed scheme. This deserves some explanation. It is clear that grants-only is an
inferior policy: the loan subsidy encourages entrepreneurship and investment, which
may not occur with a uniform small grant to everyone. Why does the mix dominate
loans-only? With the mixed scheme, the entrepreneurial types can use the grant to
pay part of their investment, so the loan subsidy can be smaller than under the loans-
only policy. This in turn makes the subsidized loan less tempting for the consumption
types, which reduces the distortion. (In the example the consumption types choose not
take the subsidized loan under the mixed scheme thereby eliminating the distortions
completely). In the jargon of mechanism design theory, by offering a menu of choices,
the government can induce recipients to self select efficiently. Some villagers reveal
themselves to be entrepreneurs by taking the subsidized loan. Other villagers reveal
that they want to consume, by taking only grants. By forcing the government to use
one instrument instead of two, neither a loans-only policy nor a grants-only policy can
achieve an efficient separation of entrepreneurial types from consumption types. Notice,
in passing, that a scheme that mixes loan subsidies and grants is easy to administer.
Each villager gets a grant. Everybody who wants a loan (and can provide the assurance
that she will repay) gets a loan. There is no need for the government to know anything
about the individuals, because each type self-selects.

A Rawlsian government evaluates the different policies solely based on the welfare of
the destitute. Subsidized loans are useless to a Rawlsian government, because they do

5The consumption types are actually indifferent between taking or declining zero interest loans, given
that they do not discount the future. It is easy to make them strictly prefer to decline the loan, by
simply raising the interest rate a bit.
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not reach those who are too destitute to invest. A grant reaches everyone, including the
destitute. Thus, the mix of loan subsidies and grants dominates loans-only. In turn, the
grants-only policy dominates the mix. The grants-only policy has the lowest average
benefit, but the destitute receive $24, which is more than the $20 they receive with the
mixed policy.6

The example illustrates that some of the criticism of subsidized loans is misleading. A
utilitarian government that wants to maximize village income should encourage invest-
ment by subsidizing microlending. Loan subsidies do tend to distort incentives, but
other instruments such as grants can encourage the individuals to self-select into ac-
tivities that are suitable for them. Grants have the additional benefit of reaching the
destitute more effectively than a loan subsidy. It is only if the government’s taste for
equity is very strong that loan subsidies should be abolished completely.7 This argu-
ment is very different from the naive argument, mentioned in the introduction, which
proposes abolishing subsidies on efficiency grounds.

Two final remarks need to be made. First, are there incentive-compatible policies
which are even better than the three that we discussed? The answer is “no”, which can
be readily shown using the theory of optimal mechanism design, developed by James
Mirrlees [10] (for which he received the Nobel prize in 1996). Second, is the example
“cooked” to make the policy of a mix of grants and subsidized loans look good? The
answer is again “no”. The basic insights will be present in a more general model (for
some preliminary calculations, see Rai and Sjöström [14]). Of course the example does
abstract from many real-world complications. For example, there are no externalities.
If the destitute get positive externalities from a rise in average village income, even the
Rawlsian government may want to use loan subsidies.

3 Policy Implications

The last two decades have seen the growth of innovative microlending schemes, many
of which are still subsidized by governments and by donors. The best known is the

6This is the highest possible transfer for the destitute, given the budget and the incentive-
compatibility constraint. Notice that a scheme in which grants are only given to those who are destitute
is not incentive compatible, since any villager can claim to be destitute.

7Suppose the government thinks raising the consumption of a destitute person by one dollar raises
social welfare by 1 + λ dollars, where λ ≥ 0. Utilitarianism is λ = 0, and Rawls is λ → ∞. The social
welfare for a grants-only policy is 2400 + 1200λ, and the social welfare for a mix is 3250 + 1000λ. The
government will trade off the equity gains of 200λ from a grants only policy with the efficiency gains
of 850 from the investment stimulated by a grants-with-loans policy. The former outweighs the latter
when λ ≥ 4.25. In other words, the government should abolish subsidies to microlenders if and only
if a dollar to a destitute person is worth more than 5.25 dollars to a non-destitute person.
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Grameen Bank in Bangladesh, which receives an 11 percent subsidy (Morduch [11]).
Of the others, some are state-run (like Thailand’s Bank for Agriculture and Agricul-
tural Co-operatives and Bank Rakyat Indonesia), but most are non-governmental, such
as numerous microlenders that operate under the umbrella of FINCA and ACCION
Internacional. The three problems of government intervention, mentioned in the in-
troduction, form a useful starting point for discussing the pros and cons of subsidized
microlending.

3.1 Distortions of Incentives

In section 2 we showed how subsidies to microlenders will typically be part of an optimal
anti-poverty intervention. But if subsidized loans are overused they can lead to consid-
erable distortions. Field evidence from Bangladesh suggests that at least some Grameen
Bank borrowers divert their loans to consumption purposes (Todd [16]). There is noth-
ing wrong with this by itself: if households need money to buy food or medicines, then
using a loan for that purpose makes them better off. The distortion occurs if a loan that
costs society 11 cents per dollar results in a gain of less than 11 cents per dollar for the
recipient. In other words, such a loan has a negative impact because the costs outweigh
the benefits. If subsidized lending were the only anti-poverty instrument, then we would
expect to see low average impacts: the gain to the truly credit-constrained will be much
higher than the subsidy, but the gain to others will be outweighed by the value of the
subsidy.8 To increase the average impact of each dollar spent on poverty reduction, the
Bangladeshi government and international donors should supplement subsidized micro-
credit by other poverty reduction programs that support consumption and non-business
investments through grants. Such grant programs that provide food-for-work and food-
for-education do exist in Bangladesh, but since they generate a lot less publicity than
subsidized microfinance it is entirely possible that they are underfunded.

In the introduction we saw that the Mexican government spends twice as much on
grants as on subsidizing microlenders. The average Mexican village may of course
be nothing like our example. But at least the numerical example shows that it is
possible to calculate an optimal policy, given assumptions about the proportion of poor
entrepreneurs, the amount of subsidy they need to invest, etc. This information can be
gathered from survey data, as well as by the less elegant method of experimenting with
different policies and observing the outcomes. In principle, this information should
allow the government to effectively divide its budget between grants and subsidized
loans. Without such a calculation, it is impossible to know if the Mexican government

8Measuring the impact of microcredit programs is a hotly debated empirical issue. While several
simplistic comparisons show large positive impacts, when controlling for self-selection into microcredit
programs the impact may be much lower (Morduch [11]). We argue however that a crucial component
of the impact of microcredit is exactly this self selection by the entrepreneurial poor.
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is subsidizing microlenders too little or too much.

Here is an algorithm for the design of poverty reduction programs (in Mexico, Bangladesh,
or elsewhere). First settle on an objective. Is the emphasis on efficiency (raising the
income of the average person) or on equity (raising the consumption of those furthest
below the poverty line)? Then estimate the extent of credit constraints. Since coun-
tries differ substantially in how well their financial markets work, this is the hardest part
and involves the careful use of data from village and small business surveys. Finally,
for a given budget calculate the impact of policies involving grants-only and both grants
and subsidized loans. Even rough calculations to determine the mix between grants
and subsidized loans are better than none at all.

3.2 Mistargeting

One common criticism of subsidized rural credit programs is that the loans are diverted
to “rich” households who would have been able to finance the investments on their own
anyway. This can be thought of as leakage. We can modify our example to allow for
leakage by assuming that some fraction p of the entrepreneurial types are “rich” (have
savings of at least $100), and that neither the government nor the micro lender can
distinguish these “rich” people from those that are truly credit constrained. A high p
implies a lot of leakage, which makes loan subsidies less attractive relative to grants.
At least in Bangladesh, the evidence we have seems consistent with low leakage. Amin
et al [2] study two villages in rural Bangladesh before the Grameen Bank and other
microlenders began to give loans. They find that the households that did eventually
receive loans were poorer than those that did not (in the months before the loans were
given). Unlike old-style rural credit programs, the problem of leakage to the rich seems
to be a less serious problem for microfinance.

Of course, subsidized microcredit may not reach the poorest of the poor either. Amin et
al [2]’s study suggests that households that are vulnerable to income risk are less likely
to be included in microcredit programs. But these limits to the reach of microcredit
are to be expected. In our example, for instance, a policy of offering only subsidized
loans will not benefit the poorest households. So even if subsidized loans reach those
who are relatively less poor and only marginally credit constrained, their is no reason to
discontinue their use. Grants and other poverty reduction efforts can help the poorest,
and loan subsidies can simultaneously boost average income.
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3.3 Defaults

In the example we assumed that some poor villagers could be induced to repay loans,
perhaps by the threat of seizing their collateral. In practice the poor have few assets
and limited property rights, however. So microlenders rely on collateral substitutes,
such as “social sanctions” or the denial of future loans, to ensure repayment. What
is remarkable about microlending is how successful they have been at achieving high
repayment using these collateral substitutes. Many microlenders use joint liability loans.
The borrowers are asked to select into small groups, each is given a loan, and all are
held liable for each other’s repayment. To illustrate how joint liability works, let us
modify the example slightly. Suppose that a fraction of the destitute have access to
investment opportunities. Since they cannot be trusted to repay, nobody would lend to
them unless they could find a guarantor. In this village, the guarantors are obvious: it
is the consumption types who can be trusted to repay the bank yet have no investment
projects of their own. So a microlender could offer a loan to a destitute person where
the consumption type is held jointly liable for repayment. The destitute person would
invest. Of course such a loan would only succeed if there was some trust between the
villagers. The consumption type would only agree to be a guarantor if he could be sure
that the destitute person would not run away with the money.

There are other reasons why microlenders are repaid. Joint liability loans ensure
that borrowers pay different interest rates in line with the riskiness of their investment
(Armendáriz de Aghion and Gollier [3], Ghatak [7]). It encourages villagers to monitor
each other’s investment to ensure its success (Armendáriz de Aghion [5], Laffont and
Rey[9]). But this is not the only technique microlenders use to induce repayment.
Microlenders ask borrowers about each other at village meetings to induce successful
ones to help out those in hard times (Rai and Sjöström [13]). They also use frequent
repayments and direct monitoring to ensure loan recovery (Armendáriz de Aghion and
Morduch [4]). In short, since these loans are repaid, they are not simply grants.

References

[1] Adams, Dale W., Douglas Graham and J.D. von Pischke 1984. Undermining Rural
Development with Cheap Credit, Westview Press, Boulder.

[2] Amin, S., A. Rai and G. Topa. 2001. Does Microcredit Reach the Poor and Vulner-
able? Evidence from Northern Bangladesh. Journal of Development Economics,
forthcoming.

[3] Armendáriz de Aghion, B., and C. Gollier 2000. “Peer Group Formation In An
Adverse Selection Model”, The Economic Journal, July.

9



[4] Armendáriz de Aghion, B., and J. Morduch 2000. “Microfinance Beyond Group
Lending”, The Economics of Transition, Vol. 8., No. 2: 401 - 420.

[5] Armendáriz de Aghion, B. 1999. “On the Design of a Credit Agreement With Peer
Monitoring”, Journal of Development Economics, 60: 79 - 104.

[6] Comisión Nacional Bancaria y de Valores 2001.

[7] Ghatak, M. 2000. “Screening by the company you keep: Joint Liability Credit and
the Peer Selection effect,” Economic Journal, 110.

[8] Meyer, R. and G. Nagarajan. 2000. Rural Financial Markets in Asia: Policies,
Paradigms and Performance. Asian Development Bank, Oxford.

[9] Laffont, J.-J. and P. Rey (2000). “Collusion and Group Lending with Moral Haz-
ard,” (Manuscript).

[10] Mirrlees, J. 1971. “An Exploration in the Theory of Optimal Income Taxation”,
Review of Economic Studies, 38:175-208

[11] Morduch, J. (1999). “The Microfinance Promise,” Journal of Economic Literature,
37, 1569-1614.

[12] Paulson, A. and R. Townsend. 2001. “Entrepreneurship and Liquidity Con-
straints: Evidence From Thailand,” draft, Northwestern University and University
of Chicago.

[13] Rai, A and T. Sjöström 2002. “Is Grameen Lending Efficient?” Review of Economic
Studies, forthcoming

[14] Rai, A and T. Sjöström 2001. “Grants Vs. Investment Subsidies” Harvard Center
for International Development Working Paper No. 85.

[15] Skoufias, E., and B. McClafferty (2001), “Is Progresa Working? Summary of the
results of an Evaluation by IFPRI, International Food Policy Research Institute,”
Food Consumption and Nutrition Division Discussion Paper No. 118, Washington,
D.C.

[16] Todd, H. (1996). Women at the Center, (Boulder: Westview Press).

10



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


