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Hospital consolidation has important consequences for health care
access across racial, ethnic, and income groups.
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ABSTRACT: Non-Hispanic whites are significantly more likely to have health insurance cov-
erage than most racial/ethnic minorities, and this differential grew during the 1990s. Simi-
larly, wealthier Americans are more likely to have health insurance than the poor, and this
difference also grew over the 1990s. This paper examines the role of provider competition
in increasing these disparities in insurance coverage. Over the 1990s, the hospital industry
consolidated; we analyze the impact of this consolidation on health insurance take-up for
different racial/ethnic minorities and income groups. We found that the hospital consolida-
tion wave increased health insurance disparities along racial and income dimensions.
[Health Affairs 26, no. 4 (2007): 1170–1180; 10.1377/hlthaff.26.4.1170]

N
o n - h i s pa n i c w h i t e s i n t h e u n i t e d s tat e s are much more likely
than members of racial and ethnic minority groups to have health insur-
ance.1 These disparities in health insurance contribute to differences in ac-

cess to health care.2 Differences in socioeconomic status also are correlated with
health insurance status; the poor are less likely than middle- and upper-class
Americans to have health insurance. As we document in this paper, these health
insurance disparities grew during the 1990s, and a sizable portion of this increase
was caused by hospital consolidation.

This paper focuses on the role of hospital consolidation in increasing disparities
in health insurance coverage from 1990 to 2003.3 The link between hospital con-
solidation and health insurance primarily occurs through the cost of inpatient
care. It is well documented that increases in hospital concentration raise the price
of inpatient care.4 These higher costs are potentially passed on to health insurance
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consumers in the form of higher premiums. Higher premiums, in turn, decrease
health insurance coverage.5 Insurance take-up among racial and ethnic minorities
(controlling for income and other household characteristics) and lower-income
households (controlling for race/ethnicity and other household characteristics)
might be more sensitive to premium increases than is the case for whites and
higher-income households.6

� Possible reasons for differences. There are several possible reasons for these
differences. Racial/ethnic minorities and lower-income households might be more
likely than others to work for employers whose decisions to offer health insurance
are more price-sensitive. Also, low-income people simply might not be able to afford
health insurance. In addition, the tax subsidy for employer-sponsored health insur-
ance is smaller the lower the income. Ethnic minorities might also be more sensitive
to premium increases than whites because the gain in health care access from health
insurance is smaller for nonwhites than for whites.

� Link to health care access. If the insurance uptake decisions made by ra-
cial/ethnic minorities and lower-income households are more price-sensitive and if
competition between providers (and health insurers) reduces the cost of health care,
decreases in the vigor of provider competition might disproportionately affect those
parties. The idea that the economically disadvantaged might have the most to gain
from vigorous market competition has a long tradition in economics that dates back
to the work of Alfred Marshall.7

Study Data And Methods
In previous work, we hypothesized that the impact of hospital mergers on

health insurance premiums is a function of insurance-market competition.8 We
found that increases in hospital prices paid by insurers in less concentrated health
insurance markets are passed along to consumers in the form of increased health
insurance premiums and lower insurance uptake. However, in more concentrated
health insurance markets, hospital mergers appear to shift profits from insurers to
hospitals, leaving premiums and health insurance uptake unaffected.

This work follows a similar strategy. The unit of observation is an individual
person in a year. We estimated the impact of hospital mergers on insurance take-
up for different population subgroups, controlling for individual characteristics,
observable time-varying metropolitan statistical area (MSA) characteristics, and
unobservable time-invariant MSA characteristics. The dependent variable in the
analysis is an indicator for whether the individual has any health insurance. Be-
cause the impact of hospital consolidation on health insurance premiums likely
varies as a function of the competitiveness of the health maintenance organization
(HMO) market structure, we divided MSAs into three roughly equal (population-
weighted) categories based on the level of health insurance competition measured
by the number of HMOs operating in 1995: 1–6, 7–9, and 10 or more. The insurance
take-up models are estimated using linear probability models.9
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� Measures of market concentration. A wave of hospital consolidations oc-
curred in the 1990s. Exhibit 1 shows the number of hospital mergers, acquisitions,
and system expansions within MSAs and the Herfindahl-Hirschman Index (HHI)
for MSAs with more than 100,000 in population. The HHI is a measure of market
concentration that takes into account both the number and the size distribution of
hospitals. It is calculated by summing the square of the hospitals’ market shares.
Theoretically, the HHI is between 0 and 10,000—the higher the value, the more con-
centrated the market. An HHI of 10,000 corresponds to monopoly.10

The HHI is an important piece of information that antitrust enforcement agen-
cies use to determine whether or not they will oppose a proposed merger. In the
U.S. Department of Justice (DOJ)/Federal Trade Commission (FTC) Horizontal
Merger Guidelines, markets with an HHI over 1,800 are considered “highly concen-
trated,” and mergers that increase the HHI by more than 100 points in highly con-
centrated markets are viewed as likely to create or increase market power.11

Between 1990 and 2003, the population-weighted average HHI increased from
1,623 to 2,323. This is a large increase, roughly equivalent to moving from six
equal-size organizations to four equal-size organizations. If MSAs approximate
hospital markets well, these figures suggest that over this time frame, many hospi-
tal markets became “highly concentrated” according to the DOJ/FTC criteria. Al-
though there were significant increases in average HHI, approximately one-third
of MSAs experienced little or no hospital consolidation activity over this period.
We took advantage of these differences between MSAs with and without signifi-
cant changes in consolidation to measure the effect of hospital consolidation on
disparities in health insurance take-up.
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EXHIBIT 1
Herfindahl-Hirschman Index (HHI) And The Number Of Hospital Consolidations Within
Populous Metropolitan Statistical Areas (MSAs), 1990–2003

SOURCE: American Hospital Association data, and authors’ calculations.
NOTES: Consolidations include horizontal mergers and acquisitions and system expansions; consolidations are denoted by the
solid line and relate to the right-hand axis. Hospital HHI is denoted by the dashed line and relates to the left-hand axis.y y
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� Data sources. Our data come from three primary sources: the Current Popu-
lation Survey (CPS) of households, the American Hospital Association (AHA) an-
nual survey and AHA data on hospital mergers, and the InterStudy HMO census.
These data are supplemented with information on MSA characteristics from the
Census Bureau and the Area Resource File (ARF) from the Bureau of Health Profes-
sions, Health Resources and Services Administration.

CPS. We analyzed data from the 1990–2003 March Supplement of the CPS. We
limited our analysis to civilians ages 22–62 because the inclusion of a younger
population would introduce the possibility that Medicaid expansions might con-
found our estimates.12 The CPS provides information on whether a person had
health insurance from any source and from a nongovernment source, age, race, eth-
nicity, education, family size, household income, employment status, employer
size, and occupation and industry of employment. We used a large set of demo-
graphic variables as controls in the analysis.13

In 2000, the Census Bureau implemented major changes in the CPS. The most
important for our purposes was a change in the health insurance questions. Prior
to 2000, the Census Bureau asked several yes/no questions about the types of
health insurance coverage held by the respondent (a “residual” approach).14 If re-
spondents answered “no” to all of the questions, they were assumed not to have
health insurance. In 2000, the survey was modified to verify whether respondents
who answered “no” to all questions did, in fact, lack health insurance. Approxi-
mately 8.1 percent of the 2001 respondents who did not answer “yes” to the stan-
dard health insurance questions reported actually being insured when asked. We
recoded the 2000–2003 data so that they are consistent with earlier surveys.15

AHA data. The AHA annual survey collects information on location, characteris-
tics, and ownership of more than 95 percent of U.S. hospitals with 300 or more
beds. We used annual AHA data from 1990 to 2003, from which we defined a sam-
ple of private, short-term, acute care, general medical or surgical hospitals. Psychi-
atric and rehabilitation hospitals are excluded. Of particular interest is the AHA’s
list of hospital mergers, which we used, along with the information on system
change, to formulate our measures of ownership structure. The AHA tracks hospi-
tal system affiliation and records a consolidation between hospitals if one hospital
joins the system in which the other hospital is a member. A consolidation can also
occur if a hospital is deleted from the AHA data and is listed as having merged
with another hospital.16 The AHA data are used to construct measures of hospital
concentration. Since the HHI can change for a number of reasons that are unre-
lated to consolidations (for example, changes in the distribution of market
shares), we constructed the variable “Merger HHI” that measures only changes in
HHI resulting from changes in ownership structure. This measure of hospital con-
centration uses the initial 1990 market shares (measured by staffed bed size) as the
measure of market share for all years. Thus, changes in Merger HHI are driven only
by changes in ownership structure. This was our primary independent variable.
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We treated the relevant market for hospital services as the MSA because this is
the smallest geographic unit in the CPS that we could merge with the hospital
consolidation data. We used MSA codes to match person-level data to information
on hospitals and Merger HHI from the AHA and InterStudy. All AHA and Inter-
Study data were aggregated to the MSA level. The MSA is not the ideal geographic
market definition for our analysis because MSAs’ geopolitical boundaries are not
necessarily related to hospital market boundaries. To address this, we limited our
sample to MSAs between 100,000 and 4.5 million in 1990 population.17 The lower
size bound was chosen because smaller MSAs might be too narrow to define hos-
pital markets. Practically speaking, we also found few CPS observations from
MSAs with fewer than 100,000 people. An upper bound was selected because the
MSA likely overstates the boundaries of hospital markets in large cities, poten-
tially introducing major measurement error in Merger HHI.18

InterStudy. We specified the population of HMOs using data from the InterStudy
census for 1985–1987 and 1988–2001 and the Group Health Association of America
HMO Directories. InterStudy tracks the counties where the HMO operates; we
used this information to calculate the number of HMOs operating in an MSA.

Other sources. We also merged county-level market measures from the ARF with
state-level wage data from the Bureau of Labor Statistics.19

� Race/ethnicity and income categories. We estimated the impact of Merger
HHI on health insurance take-up separately for two race/ethnicity categories and
three income categories. The two racial categories are (1) non-Hispanic whites and
(2) Hispanics plus nonwhites (hereafter “white” and “nonwhite”). This grouping is
very coarse and lumps several different racial and ethnic groups into one category.
We explored the possibility of using finer category definitions; however, this re-
sulted in some very small cell sizes for a given MSA/year/race category. Because we
grouped several heterogeneous groups into one category, measurement error should
bias our analysis against finding a consolidation impact on insurance status.

The three annual household income categories are $15,000–$45,000 (in 2000
dollars); $45,001–$75,000; and over $75,000. We excluded very low-income house-
holds from our analysis because they are much more likely to be enrolled in Medic-
aid or other public health insurance programs and therefore less likely to be af-
fected by increases in private-sector health insurance premiums.20 The income
thresholds were chosen to divide the sample into roughly equal thirds.

� Summary statistics. Several patterns in the summary statistics are notewor-
thy. The lowest-income and nonwhite categories had lower rates of health insurance
enrollment, and their rates of insurance coverage declined greatly during our sample
period, while the highest-income households and whites saw an increase in their in-
surance take-up (Exhibit 2). Interestingly, while initial hospital concentration dif-
fers across our categories, all groups saw similar increases in hospital consolidation.
Nonwhites, on average, live in larger MSAs, which implies that average hospital con-
centration and HMO concentration are lower.
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Study Results
We performed our analysis on MSAs with ten or more HMOs in 1995 because

our previous study showed that hospital consolidation had an impact only in such
MSAs. This also holds for our race/ethnic and income categories (Exhibit 3).

� Insurance take-up of whites versus nonwhites. The parameter estimates
comparing the impact of consolidation on whites and nonwhites show that hospital
consolidation has disproportionately affected nonwhites. While hospital consolida-
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EXHIBIT 2
Summary Statistics: Analysis Of Insurance Status, Income, Race/Ethnicity, And
Hospital Consolidation In The Study Metropolitan Statistical Areas, 1990–2003

Income category Race/ethnicity category

Variable
$15,000–
$45,000

$45,001–
$75,000 >$75,000 White Nonwhite

Percent with health insurance in 2003
Percent with health insurance in 1990
Merger HHI in 2003
Merger HHI in 1990
Number of HMOs in 1995
Age (mean, years)

71.1%
75.6%
2,169
1,504
9.9
38.1

85.9%
88.0%
2,171
1,431
10.0
39.3

90.5%
91.3%
1,930
1,216
10.6
41.8

87.0%
86.6%
2,201
1,492
9.7
40.4

69.7%
72.5%
1,872
1,074
11.5
37.9

Percent female
Percent married
Percent unemployed
Percent high school graduate
Percent college graduate

49.6%
44.6

5.1
65.2
13.4

46.1%
64.8

2.9
64.0
20.4

45.4%
76.0

2.0
46.8
31.6

46.7%
64.2

3.0
58.2
24.4

49.6%
54.0

5.9
57.0
15.1

MSA population
Number of observations

2,584,873
188,380

2,525,966
191,710

2,762,155
210,481

2,324,958
439,417

3,461,080
186,626

SOURCES: U.S. Bureau of the Census, Current Population Survey, various years; InterStudy; American Hospital Association
data; and authors’ calculations.

NOTES: The list of variables includes only a subset of the control variables. See Note 13 in text. HHI is Herfindahl-Hirschmann
Index. HMO is health maintenance organization. MSA is metropolitan statistical area.

EXHIBIT 3
Impact Of Hospital Consolidation On Health Insurance Take-Up By Race/Ethnicity
And Household Income Categories In Metropolitan Statistical Areas (MSAs) With Ten
Or More Health Maintenance Organizations In 1995

Race/ethnicity category Income category

Variable White Nonwhite $15,000–$45,000 $45,001–$75,000 >$75,000

Merger HHI –0.092**
(2.33)

–0.35***
(2.75)

–0.23***
(2.60)

–0.11*
(1.85)

–0.089
(1.58)

R2

Number of observations
Number of MSAs

0.13
162,559
57

0.19
62,708
57

0.15
61,857
57

0.13
68,518
57

0.11
84,014
57

SOURCES: U.S. Bureau of the Census, Current Population Survey, various years; InterStudy; American Hospital Association
data; and authors’ calculations.

NOTES: Absolute value of t-statistics is in parentheses. HHI is Herfindahl-Hirschmann Index.

*p < 0.10  **p < 0.05  ***p < 0.01



tions in “competitive” HMO markets reduced health insurance take-up for both
whites and nonwhites, the impact of a consolidation on health insurance take-up
was about four times larger for nonwhites than for whites (p < 0.05).

� Insurance take-up, by household income. Hospital consolidation has had a
significant negative effect on health insurance take-up in lower and, perhaps,
middle-income households (Exhibit 3). The coefficient estimate on Merger HHI
was large and significant at the 5 percent level for people whose household incomes
were $15,000–$45,000. The same coefficient was half as large for households in the
$45,001–$75,000 category but significant only at the 10 percent level of confidence.
The coefficient was insignificant at traditional levels of confidence for households in
the upper-income category. Furthermore, the difference in the coefficients for the
lowest and highest income categories was significant at the 10 percent level of confi-
dence. In sum, the estimates suggest that hospital mergers have primarily affected
health insurance take-up in the lower third of the income distribution.

� Impact on uninsurance rates. We used the parameters shown in Exhibit 3 to
estimate the impact of hospital consolidation on uninsurance rates for different seg-
ments of the U.S. population. We focused on people ages 22–62 in this analysis to re-
duce the influence of Medicaid and changes in the State Children’s Health Insurance
Program (SCHIP) on our results. We set Merger HHI to its 1990 value in each MSA
and calculated the change in Merger HHI for each MSA in each year for each indi-
vidual. Given the change in the Merger HHI, we calculated the change in the proba-
bility of health insurance take-up for each individual in our CPS sample.

Exhibit 4 graphs the realized uninsurance rate (with hospital consolidation)
and the predicted uninsurance rate if there were no hospital consolidations for
each year from 1990 to 2003 for the two race/ethnicity categories. The exhibit
shows that hospital consolidation had a much larger impact on health insurance
take-up for nonwhites than for whites. Also, the recession of the early 1990s ap-
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EXHIBIT 4
Impact Of Hospital Consolidation On Uninsurance Rates, By Racial/Ethnic Group,
1990–2003

SOURCES: U.S. Bureau of the Census, Current Population Survey, various years; InterStudy; American Hospital Association data;
and authors’ calculations.
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pears to have affected take-up for nonwhites more than for whites. Since the mid-
1990s, there has been a steady downward trend in uninsurance rates for whites,
while the trend for nonwhites has been flat with a recent uptick.

� Uninsurance rates for whites versus nonwhites. During the period 1990–
2003, whites experienced a decline of 1.4 percentage points in their uninsurance rate
(Exhibit 5). If no consolidation had occurred during this period, the uninsurance
rate for this group would have decreased 1.7 percentage points—a modest difference
(standard error [SE], 0.13 percentage points). In contrast, nonwhites, who already
began the decade of the 1990s with a much higher uninsured rate, saw their insur-
ance rate decrease 2.0 percentage points over this time period. However, our esti-
mates indicate that if no hospital consolidation had occurred, the decrease in the in-
surance rate would have been only 0.9 percentage points (SE, 0.32 percentage
points). That is, more than half of the increase in the uninsurance rate for nonwhites
is a consequence of hospital consolidation.

� Uninsurance rates, by income group. For this analysis, we set the insignifi-
cant coefficient on Merger HHI to 0 for the highest income category. Poorer house-
holds experienced a greater increase in their rates of uninsurance than middle- and
upper-income households (Exhibit 6).

The rate of uninsurance for those with incomes between $15,000 and $45,000
increased five percentage points during 1990–2003, and approximately 0.8 per-
centage points (SE, 0.31 percentage points) of that increase can be accounted for
by hospital consolidation (Exhibit 7). The uninsurance rate in our middle income
group increased approximately 2.5 percentage points, and hospital consolidation
accounted for 0.3 percentage points (SE, 0.11 percentage points). The wealthiest
experienced a very small increase in uninsurance, and our estimates indicate that
the increase was unrelated to hospital consolidation.
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EXHIBIT 5
Impact Of Hospital Consolidation On The Change In Uninsurance Rates, By Racial And
Ethnic Group, 1990–2003

SOURCES: U.S. Bureau of the Census, Current Population Survey, various years; InterStudy; American Hospital Association data;
and authors’ calculations.
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Discussion And Conclusions
This paper is the first to examine the relationship between hospital consolida-

tion and insurance take-up. The most closely related literature studies the rela-
tionship between market concentration, organizational form, and the provision of
charity and uncompensated care. Hospitals rely on insured patients to cross-
subsidize provision of indigent care. Changes in hospital market conditions that
reduce profits might reduce the amount of charity care that hospitals are willing
to render. The organizational form and ownership structure of the hospital and its
competitors can also affect the impact of competition on charity care. The empiri-
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EXHIBIT 6
Impact Of Hospital Consolidation On Uninsurance Rates, By Income Group,
1990–2002

SOURCES: U.S. Bureau of the Census, Current Population Survey, various years; InterStudy; American Hospital Association data;
and authors’ calculations.
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EXHIBIT 7
Impact Of Hospital Consolidation On The Change In Uninsurance Rates, By Income
Group, Between 1990 And 2003

SOURCES: U.S. Bureau of the Census, Current Population Survey, various years; InterStudy; American Hospital Association data;
and authors’ calculations.
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cal evidence on the role of hospital competition on the provision of charity care is
exactly split. Half of the studies find a positive relationship between charity care
and hospital concentration, while the other half dissents.21

In contrast, a large literature shows that concentration in health care markets is
related to prices, and our paper builds on that literature.22 The evidence for the re-
lationship (at least since the 1990s) is consistent: As competition (measured by
lower market concentration) increases, prices decrease. The mechanism that links
hospital competition to insurance disparities is the passing through of inpatient
costs to premiums. If health insurance take-up among traditionally underserved
populations is more price-sensitive, then provider competition that leads to lower
premiums should reduce disparities.

There are two important messages from our work. First, hospital consolidation,
through its impact on health insurance take-up, has important consequences for
health care access across racial, ethnic, and income groups. This link has not been
previously made in the literature and adds to the list of unfortunate consequences
of hospital consolidation. This leads to our second related message. Antitrust
policy in health care markets has a role to play in stopping (or at least reducing)
the growth of disparities in health care access.

Although our analysis indicates that there are links between market competi-
tion and health care access disparities, we do not provide any direct evidence on
the mechanisms through which market competition affects access. Furthermore,
there is little existing research that can provide guidance in understanding these
underlying mechanisms. We mentioned two obvious possibilities in our opening
section, and they deserve reiteration. First, the health insurance take-up decisions
among racial and ethnic minorities might be more sensitive to a given increase in
health insurance premiums than is the case among whites. Second, the distribu-
tion of racial and ethnic minorities across occupations and industries is different
from that of whites. If the decision to offer health insurance by employers that are
more likely to employ racial and ethnic minorities is more sensitive to health in-
surance costs, then that mechanism might also account for our findings. Clearly,
the mechanisms underlying our results are worthy of future research.

This research was supported by the Robert Wood Johnson Foundation through a grant from the Changes in Health
Care Financing and Organization (HCFO) initiative (Grant no. 50491).
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nicity and Health Insurance Status: 1987 and 1996,” Medical Care Research and Review 57, no. 1 Supp. (2000):
11–35.
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searchers at Carnegie-Mellon University. We thank Madison, Marty Gaynor, and colleagues for providing
these data. For more information, see K. Madison, “Multihospital System Membership and Patient Treat-
ments, Expenditures, and Outcomes,” Health Services Research 39, no. 4, Part 1 (2004): 749–769.

17. Our qualitative findings were robust to every different cut-off we tried (including no cut-off), which
yielded a sufficient number of nonwhite observations.

18. Again, our results are robust to a number of different thresholds and the exclusion of any thresholds.

19. See R. Town, D. Wholey, and R. Feldman, “The Impact of Ownership Conversions on HMO Performance,”
International Journal of Health Care Finance and Economics 4, no. 4 (2004): 327–342.

20. Consistent with this assertion, our analysis suggests that health insurance take-up in the lowest part of
the household income distribution is insensitive to changes in hospital competition.

21. See J. Gruber, “The Effect of Competitive Pressure on Charity: Hospital Responses to Price Shopping in
California,” Journal of Health Economics 13, no. 2 (1994): 183–212; J. Mann et al., “Uncompensated Care: Hospi-
tals’ Responses to Financial Pressures,” Health Affairs 14, no. 1 (1995): 263–270; R. Frank and D. Salkever,
“The Supply of Charity Services by Not-for-Profit Hospitals: Motives and Market Structures,” RAND Jour-
nal of Economics 22, no. 3 (1991): 430–445; and C. Garmon, “Hospital Competition and Charity Care,” FTC
Working Paper no. 285 (Washington: FTC, 2006).

22. See discussion in papers cited in Note 4.

1 1 8 0 J u l y / A u g u s t 2 0 0 7

D a t a W a t c h



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 212
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 96
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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
  /CropGrayImages true
  /GrayImageMinResolution 212
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 96
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /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 (IPC Print Services, Inc. Please use these settings with Acrobat 7. These settings should work well for every type of job; B/W, Color or Spot Color. We will be happy to customize settings for your needs - please contact Pre-press Helpdesk at \(888\) 563 3220 or prepress_helpdesk@ipcjci.com)
  >>
  /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 [792.000 1224.000]
>> setpagedevice


