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Advanced Purchase Commitments for a Malaria Vaccine

Today approximately forty percent
of the world's population is at risk of
malaria, a life-threatening parasitic dis-
ease carried by mosquitoes. Each year,
malaria causes over 300 million acute
illnesses and one million deaths.
Malaria primarily affects individuals in
low-income countries — the majority
of its victims are young children and
pregnant women in sub-Saharan Africa.
Children who survive severe cases of
malaria may suffer brain damage and
learning disabilities, and often become
weak and lethargic from the disease
later in life.

The scientific challenges in devel-
oping an effective malaria vaccine are
formidable; nonetheless, many scien-
tists are optimistic. There has also been
encouraging news recently with the
completion of a phase IIb malaria vac-
cine clinical trial, although there are
many steps before this vaccine or oth-
ers would be ready for widespread use.
However, of primary concern is
whether the necessary financial
resources will be invested to move this
and other candidate malaria vaccines
further along in the development
pipeline. Pharmaceutical companies
may be unwilling to invest in develop-
ing a new vaccine or drug for which the
affected population is very poor.
Companies may also worry that once a
product has been developed which is
needed in low-income countries, gov-
ernments and aid institutions will use
their power as the primary buyers of
the product to keep prices below the
level needed for firms to recoup R&D
costs.

One possible way to address these
concerns is through an “advance put-
chase commitment.” Under this mech-
anism, credible sponsors such as large

foreign aid donors would commit, in
advance of a wvaccine’s development
and licensure, to a minimum price that
would be paid per person immunized
for an eligible product, up to a certain
number of individuals immunized. In
exchange, firms would commit to pro-
duce additional doses in the longer-
term at a low price. If no suitable prod-
uct were developed, no payments
would be made. Such a commitment
would not eliminate all risk to develop-
ers (for example, a vaccine may still fail
in clinical trials), but would greatly
reduce the uncertainties that are specif-
ic to products for low-income country
markets and thereby put malaria on a
more equal footing with health condi-
tions that affect affluent populations in
firms’ R&D allocation decisions. The
UK Government has expressed sup-
port of such a proposal for malaria and
HIV vaccines, and the G8 (Group of
Eight) countries are exploring the use
of such mechanisms.

In Advanced Purchase Commit-
ments for a Malaria Vaccine:
Estimating Costs and Effectiveness
(NBER  Working Paper 11288),
researchers Ernst Berndt, Rachel
Glennerster, Michael Kremer, Jean
Lee, Ruth Levine, Georg Weizsicker,
and Heidi Williams estimate the com-
mitment size necessary to provide a
market for a malaria vaccine comparable
to the revenue realized from typical
existing pharmaceuticals, and discuss the
cost-effectiveness of such a program.

The authors first consider reported
sales numbers of existing commercial
pharmaceutical products. Using data on
new chemical entities introduced in the
US. in the eatly 1990s, they find that
the present value revenue stream
derived over the life cycle of the aver-
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age product in their sample is $3.44
Billion. Since the authors anticipate that
marketing costs would be lower for a
malaria vaccine than the typical new
pharmaceutical product, they reduce
this figure by 10%, to $3.1 Billion.

As a check on this calculation, the
authors also derive a commitment size
estimate based on estimates from indi-
viduals in the biotechnology venture
capital industry on what level of rev-
enue is needed to spur substantial R&D
investments, and find that this method
produces an estimate quite similar to
the $3.1 Billion figure. The authors
note that because the starting year of
purchases under the program is highly
uncertain, the commitment should be
indexed to account for inflation.

Next, the authors consider the cost-
effectiveness of such an advance pur-
chase commitment. As a benchmark
for determining cost-effectiveness, they
note that health interventions in poor
countries that cost about $100 per dis-
ability adjusted life year (IDALY) saved
are generally considered highly effec-
tive. Alternatively, the cost-effective-
ness of a malaria vaccine could be com-
pared to the cost of purchasing and



delivering the antiretroviral drugs being
used to treat AIDS in low-income
countries, which are estimated to cost at
least $613 per year of treatment.

The authors consider a benchmark
malaria vaccine advanced purchase
commitment that would guarantee the
manufactuter $15 per person for the
first 200 million people immunized and
set the price of the vaccine at $1 per
person thereafter. Such a commitment
would generate $3.2 Billion in revenues
for the vaccine manufacturer. Under
their baseline set of assumptions, they
find that such a commitment would
cost less than $15 per DALY saved,
including vaccine purchase and delivery
costs, making it an extremely cost-
effective health expenditure.

In their calculations, the authors
must make numerous assumptions
about vaccine efficacy, delivery costs,
countries participating in the program,
rate of adoption of the vaccine, and
purchases in non-covered countries. In
their benchmark calculations, the

authors combine these assumptions
with data on disease burden and fertili-
ty, as well as the distribution of burden
of disease by age and gender, in order
to calculate the discounted burden of
disease that would be averted under this
program as well as other figures such as
the cost per DALY saved.

The authors then test the sensitivity
of their results through varying the
baseline assumptions, and also provide
a downloadable spreadsheet tool read-
ers can use to vary the assumptions
themselves. The sensitivity results sug-
gest that the cost-effectiveness of the
vaccine is relatively insensitive to
change in assumptions about efficacy,
take-up rates, and the price paid for the
vaccine, but is more sensitive to
changes in the number of vaccine doses
and the duration of vaccine protection
— suggesting that stipulations regard-
ing the maximum acceptable number of
doses and minimum duration of pro-
tection for eligibility should be built
into the advance purchase contract.

The authors conclude that a com-
mitment of $3.1 Billion may be suffi-
cient to stimulate substantial new
investment in the development of a
malaria vaccine, yet still be extremely
cost-cffective from a public health per-
spective. A larger commitment would
be expected to spur more firms to enter
the search for a vaccine and result in
quicker development. Finally, they note
that this same framework could be used
to analyze the size and cost-effective-
ness of advance purchase commit-
ments for vaccines to prevent other
health conditions primarily affecting
lower-income countries, such as HIV
and tuberculosis.

The anthors acknowledge financial sup-
port from the Pull Mechanisms Working
Group of the Global Health Policy Research
Network, a program of the Center for Global
Development that is supported by the Bill &
Melinda Gates Foundation.

Would More Physical Education Reduce Youth Overweight?

The prevalence of youth over-
weight has risen dramatically over the
past three decades in the US. and now
represents an epidemic. Since 1970, the
fraction of children that are overweight
has nearly quadrupled among 6 to 11
year olds and more than doubled
among 12 to 19 year olds. Currently,
one in six children aged 6 to 19 is over-
weight, defined as a body mass index
(BMI) above the 95th percentile of the
historical BMI distribution. Youth over-
weight is a major public concern
because of its well-documented detri-
mental effects on physical health, men-
tal health, and health care costs.

One possible contributing factor to
the rise in youth overweight is
decreased physical education (PE) in
schools. For example, the percentage of
high school students enrolled in daily
PE classes fell from 42% to 28%
between 1991 and 2003.

The dual trends of rising youth
overweight and declining PE time have
led numerous organizations, including
the American Academy of Pediatrics
and the Secretaries of Education and
Health and Human Services, to call for
students to spend more time in PE
classes. Legislation to increase or
reform PE has been introduced in 38

state legislatures this year.

Despite the calls for reform, there is
little empirical evidence showing that
more time in PE classes helps to reduce
youth overweight. This question is
examined in a new study by John
Cawley, Chad Meyerhoefer, and
David Newhouse, The Impact of
State Physical Education Require-
ments on Youth Physical Activity
and Overweight (NBER Working
Paper 11411).

The authors note that simply com-
paring the effect of time spent in PE on
physical activity or weight is likely to be
problematic. For example, PE classes
may be electives and students who
enjoy physical activity may be more
likely to enroll, creating a relationship
between PE time and physical activity
that is not causal. To address this, the
authors use state PE requitements to
predict the amount of time students
spend in PE and use this predicted
measute in their analysis. The data for
their analysis is a sample of 37,000 high
school students from the 1999-2003
Youth Risk Behavior Surveillance
System.

The authors first test whether time
spent in PE classes translates into a
greater amount of physical activity.

They find that it does, but the effects
are small. For example, more than two
additional hours per week of PE are
required for students to report that
there was an additional day during the
week that they exercised vigorously for
at least 20 minutes or did any strength-
building activity. As the authors note,
“it appears that little of the time spent
in PE classes that students classify as spent
excercising or playing sports translates into
additional days with substantial exercise
or strength-building activity.”

Next, they explore whether addi-
tional PE time affects student weight.
They find no detectable impact of PE
time on BMI or the probability that the
student is overweight or at risk of over-
weight (above the 95th or 85th percentile
of the historical BMI distribution).

The authors note that their findings
are consistent with those of a previous
study that focused on younger children.
Thus they conclude that “the consistent
inability to reject the null hypothesis of
no effect of PE on student overweight
suggests that there is not yet a scientif-
ic base for the many recent calls to
increase PE in order to prevent or
reduce childhood overweight.”



The Effect of Report Cards on Medicare HMO Enrollment

In recent years, policy makers and
health care leaders have become
increasingly focused on improving the
quality of the US. health care system.
One promising mechanism for improv-
ing quality is medical report cards. If
consumers are told that their health
care provider scores well below average
on quality measures such as the fraction
of patients receiving routine screening
tests or overall patient satisfaction, they
may switch to another provider. Such
behavior will benefit not only the
patients who switch but also those who
do not if low-quality providers feel
compelled to make quality improve-
ments.

In order for medical report cards to
improve quality, however, it must be the
case that at least some consumers read
them and switch providers on that
basis. If most learning about the quali-
ty of health providers occurs through
other mechanisms such as own experi-
ence or word-of-mouth, then the value
of report cards will be minimal.

In Do Report Cards Tell Con-
sumers Anything They Don't Already
Know? The Case of Medicare HMOs
(NBER  Working Paper 11420),
Leemore Dafny and David Dranove
examine whether the provision of qual-
ity information to forty million
Medicare beneficiaries affected their
enrollment decisions.

Medicare beneficiaries may choose
to enroll either in traditional fee-for-
service Medicare or in one of the
Medicare HMOs available in their area.
The Center for Medicare and Medicaid
Services (CMS) collects quality data
directly from HMOs as well as through
a survey of Medicare beneficiaries.
Since 1999, the CMS has mailed a pam-
phlet, Medicare & You, to all beneficiar-
ies on an annual basis. In 1999 and
2000, the pamphlet included quality
measures for all HMOs operating in the
beneficiary's market area. These meas-
ures include the percent of women who
had 2 mammogram in the past two
years, the percent reporting that their

physicians “always communicate well,”
and the percent rating their care as the
“best possible” (a 10 out of 10).

The key measure in the authors’
analysis is the share of Medicare bene-
ficiaties in each county and year that ate
enrolled in each HMO and in tradition-
al Medicare. Their sample has data for
nearly 8,000 such county-plan-year
observations during 1994-2002. For
each observation, they have the quality
measures as reported in Medicare & You
as well as many characteristics of the
plan and market such as the monthly
premium, whether the plan has pre-
scription drug coverage, and the aver-
age age and education level of the
county population. Importantly, they
also have several quality measures that
were not included in Medicare & You,
which they use to estimate consumer
responses to quality that are generated
by market-based learning rather than
the report cards.

In their analysis, the authors esti-
mate a model in which each Medicare
enrollee selects the insurance plan that
offers her the highest utility, choosing
among traditional Medicare and all the
Medicare HMOs operating in her coun-
ty. The most convenient way to inter-
pret the results is to simulate how
enrollment in a typical market changes
over time and in response to the publi-
cation of report cards. The authors
consider a hypothetic market with three
HMOs, each with the average national
market share of 2.7 percentage points
in 1994. One HMO is of high quality
(one standard deviation above the aver-
age), while the other two HMOs are of
average quality.

The results of this exercise are
shown in Figure 1. With market learn-
ing only (represented by the solid lines),
the market share of the high-quality
plan more than doubles over an eight
year period, while the market share of
the average-quality HMOs and of tradi-
tional Medicare decline. The dashed
lines show the effect of report cards,
which boost the market share of the
high-quality plan by an additional 2.2
percentage points. Thus, the effect of
the report card is neatly as large as the
total effect of market learning over
cight years. The authors find that the
report card effect is entirely due to ben-
eficiaries’ responses to consumer satis-
faction scores; other quality measures
such as the mammography rate do not
affect enrollment.

The authors conclude that
Medicare enrollees were switching into
higher-quality plans independently of
government-issued report cards during
this period, but that the distribution of
report cards greatly accelerated this
trend. They find that the total matrket
share of traditional Medicare fell, but
not dramatically, as many of the switch-
ers came from lower-quality HMOs.
Finally, the authors suggest that in
order to understand the full implica-
tions of report cards, it will be neces-
sary to also examine supply-side
responses, such as whether providers
focus disproportionately on improving
measures reported in the report cards
and skimp on other quality measures.

The authors acknowledge funding from
The Searle Fund for Policy Research.

Figure 1. Effect of Quality on Predicted Plan Market Shares Over Time

% change
6 192
5 - Ca- -
K4
4 ¢
7 ,
, 111
34 High-quality ‘
N
S
g7
<
%14 A .
- verage-quality
@
Z 0 ; ; ;
= 1994 199. 97 1998 1999 2000 2001 2002 26
-1 Traditional Medicare -2
NS o 41
_2 4 ~ ~ - m m m
. -3
A -
3 -
4




NBER Profile: Joseph P. Newhouse

Joseph P. Newhouse is a Research
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Distinguished Investigator Award of
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He received a2 B.A. and Ph.D. in
Economics from Harvard University
and was a Fulbright scholar in
Germany. Prior to joining the Harvard
faculty, Newhouse worked for twenty
years as an economist at the RAND
Corporation.

In the 1970s and 1980s, Newhouse
directed the RAND Health Insurance
Experiment, which studied the conse-
quences of different ways of financing
medical services. Newhouse continues
to work on many issues related to
health care costs, financing, and quality.
His most recent book is Pricing the
Priceless: A Health Care Conundrum.

He likes to spend his seemingly non-
existent spare time with his two grand-
children, and playing bridge and golf.

The National Bureau of Economic Research is
a private nonprofit research organization found-
ed in 1920 and devoted to objective quantitative
analysis of the American economy. Its officers
are:

Martin Feldstein — President and Chief

Executive Officer
Susan Colligan — Vice President for
Administration and Budget

Michael H. Moskow — Chairman

Elizabeth E. Bailey — Vice Chairman

Contributions to the National Bureau are tax
deductible. Inquiries concerning the contribu-
tions may be addressed to Martin Feldstein,
President, NBER, 1050 Massachusetts Avenue,
Cambridge, MA 02138-5398.

The NBER Bulletin on Aging and Health
summarizes selected Working Papers recently
produced as part of the Bureau's program of
research. Working Papers are intended to make
preliminary research results available to econo-
mists in the hope of encouraging discussion and

NBER

suggestions for revision. The Bulletin is issued
for similar informational purposes and to stimu-
late discussion of Working Papers before their
final publication. Neither the Working Papers
nor the Bulletin has been reviewed by the Board
of Directors of the NBER.

The Bulletin is not copyrighted and may be
reproduced freely with appropriate attribution
of source. Please provide the NBER's Public
Information Department with copies of anything
reproduced.

Individual copies of the NBER Working
Papers summarized here (and others) are avail-
able free of charge to Corporate Associates. For
all others, there is a charge of $5.00 per down-
loaded paper or $10.00 per hard copy paper.
Outside of the United States, add $10.00 per
order for postage and handling. Advance pay-
ment is required on all orders. To order, call the
Publications Department at (617) 868-3900 or
visit www.nber.org/papers. Please have the
Working Paper Number(s) ready.

Subscriptions to the full NBER Working
Paper series include all 700 or more papers
published each year. Subscriptions are free to
Corporate Associates. For others within the
United States, the standard rate for a full sub-
scription is $2420; for academic libraries and
Jaculty members, $1400. Higher rates apply for
foreign orders. The on-line standard rate for a
full subscription is $1715 and the on-line aca-
demic rate is 3700.

Partial Working Paper subscriptions, delin-
eated by program, are also available. For fur-
ther information, see our Web site, or please
write: National Bureau of Economic Research,
1050 Massachusetts Avenue, Cambridge, MA
02138-5398.

Requests for Bulletin subscriptions, changes of
address, and cancellations should be sent to
Bulletin, NBER, 1050 Massachusetts Avenue,
Cambridge, MA 02138-5398. Please include the
current mailing label.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


