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Abstract—As the healthcare industry shifts from traditional
fee-for-service payment to value-based care models, the need
to accurately quantify and compare the performance of insti-
tutions has become an integral component of both policy and
research. To date, several notable metrics have been introduced,
including the Centers for Medicare and Medicaids Hospital
Value Based Purchasing (HVBP) program. However, despite
widespread adoption, these standards suffer from a fundamental
oversight. Where the factors utilized to characterize performance
reflect only intrinsic facets of an institutions care, capturing
elements of mortality rates, patient satisfaction, outcomes, and
spending. Yet, this approach is directly at odds with our current
understanding of health and wellness, as it is well known that
social, economic, and community factors are deeply intertwined
with healthcare outcomes. To this end, with institutions spread
across diverse geographic regions, our manuscript demonstrates
that HVBP performance metrics do not exist in isolation. Rather,
they possess strong associations to the community factors in
which the institution resides. Aggregating a broad set of factors
from disparate data sources, this work moves through the
informatics pipeline. Identifying performance scoring profiles
though clustering and employing robust linear models to uncover
novel relationships and advance the discussion around the need
for value-based care quality metrics.

I. INTRODUCTION

Amidst an increasingly aged and chronically ill population,

skyrocketing healthcare costs have exposed the dire need to

improve the value of resources devoted to the U.S health-

care system [1]. Driven by initiatives such as the Institute

for Healthcare Improvement Triple Aim and advancements

in electronic records, the healthcare industry has undergone

significant change to address such need; fostering shifts

from reactive to preventative care and advancing personalized

medicine [2]. Yet, perhaps, no change has impacted hospital

policy and practitioner life to the degree of transitioning from

fee-for-service reimbursement models to value-based care.

Under the historical fee-for-service paradigm, health sys-

tems received payment based on the volume of services

provided, wherein a predetermined amount was paid for each

service regardless of outcome [3]. However, in line with efforts

to improve population health and drive down costs, value-

based care systems have emerged offering payment based

on the quality of care provided. While numerous approaches
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to value-based care have been proposed, among the most

successful has been the emergence of value-based purchasing

frameworks; where “providers are paid fee-for-service with

payment adjustments up or down based on value metrics” [4].

These frameworks reached a significant milestone when in

2013 the Centers for Medicare and Medicaid Services (CMS)

introduced the Hospital Value-Based Purchasing (HVBP) pro-

gram [5]. Implemented in acute care hospitals across the U.S.,

the program quantifies and compares hospital performance

through an array of quality measures. These comparisons are

in turn tied to financial incentives, today accounting for 2%

of all Medicare payments to participating hospitals [6].

As such, it is unsurprising that HVBP metrics have garnered

a great deal of attention from hospital administers and their

employees. Although much of the focus has been on optimiz-

ing performance to improve rankings, a deeper consideration

of the metrics themselves reveals an interesting facet of their

computation. Representing four primary scoring domains, the

metrics are comprised of numerous subcategories capturing

inwardly looking elements of hospital care, such as mortality

rates, patient satisfaction, outcomes, and spending.

However, with hospitals embedded in diverse communities

across the country, such an approach overlooks established

ties of economic and social factors to health outcomes. To

date, little is understood about the relation between such

community factors and HVBP performance. Yet, with the

comparison between hospitals acting an integral aspect of the

value-based purchasing payment model, the influence of such

factors represents a potential source of unaddressed bias.

Our work addresses these relations, identifying associations

between the HVBP performance metrics and a wide array of

socioeconomic and community health factors. Ultimately, pre-

senting a strong case for the need to broaden our current views,

and account for external factors of a hospital’s community.

In addressing this novel question, our manuscript moves

through the complete informatics pipeline. First, extracting

community factors from disparate government and academic

datasets, and associating them with the HVBP scores of

hospitals in their geographic region. Next, utilizing a clustering

approach to account for the interconnected nature of HVBP

performance metrics to identify scoring profiles. Finally, em-

ploying linear models to identify significant relations between

these profiles and factors of the hospital’s community.



II. RELATED WORKS

The notion of evaluating hospital performance has a long

history, originating well before the emergence of VBP pro-

grams. In fact, there exists numerous examples of systems

designed to measure performance across procedures, hospitals,

and even clinicians themselves [7]. While such measures have

traditionally been viewed as a tool to manage performance and

quality improvement, the attachment of financial incentives to

performance metrics has situated these tools as a cornerstone

in healthcares value-based paradigm shift [7], [8].

As with many comparative measures, the adoption of these

rankings has produced a strong desire by those being evaluated

to discern specific factors influencing the underlying metric

values. In doing so, researchers have predominantly focused on

intrinsic elements of hospital care, including procedure com-

plexity or characteristics of patients and their condition [9],

[10]. Yet, the healthcare community was quick to point out this

approach overlooked the socioeconomic and lifestyle factors

known to significantly influence an individual’s health and

wellness, deemed their social determinants of health [11].

Collectively, these voices have echoed a British Medical

Journal editorial, lamenting that “if deprived areas are not to be

penalized for poor performance then the data must be adjusted

to account for socioeconomic factors” [12]. As a result, recent

works expanded their purview to include social elements from

poverty levels to an individual’s access to clinicians. In doing

so, they have demonstrated ties between community factors

and notable performance metrics such as readmission rates.

In one study reporting that “Fifty-eight percent of national

variation in hospital readmission rates was explained by the

county in which the hospital was located” [13].

Yet, despite such a call to action, performance measurement

frameworks continue to utilize measures that beget this type of

penalization. The implications such oversight can be seen in

relation to the currently discontinued CMS Star Rating metric.

Designed to provide an assessment of a hospital quality, a

landmark study published in JAMA found strong associations

between stress levels in a city, and hospital rankings [14].

The work presented in this manuscript builds on this notion.

Extending beyond overall quality, to explore novel relations

between specific HVBP performance domains and health fac-

tors of the community. In doing so we also expand on the set

of health factors utilized by prior works, demonstrating how

a diverse array can be drawn from across multiple publicly

available sources, In turn highlighting how such factors can

offer more comprehensive analysis and deeper insights into

external factors associated with hospital performance domains.

III. DATA

A. CMS Data

At the foundation of this study are performance measures

drawn from the 2018 HVBP data, representing a national

sample of hospitals participating in the Inpatient Prospective

Payment System, a comprehensive set of inclusion and exclu-

sion criteria for the program can be found in [5]. For each

hospital, scores were extracted across four primary domains:

1) Clinical Care, 2) Patient-and Caregiver-Centered Experience

of Care, 3) Safety, and 4) Efficiency and Cost Reduction.

Of note, while reimbursements are computed through a

complex formulation of achievement and improvement scores,

this study focused on the underlying raw scores of each do-

main. These measures are preferable as they form the basis of

achievement scores used to compare between hospitals; offing

an objective value on which to analyze community relations.

Additionally, raw measures help limit the introduction of bias

as improvement scores are derived from historical perfor-

mance; potentially confounding the any identified relations.

B. Community Data

Next, we set out to capture a detailed view of the community

in which each hospital resides. Doing so required us to

look beyond any single agency or data repository, ultimately

bringing together three disparate datasets from government and

academic sources. A brief summary of each is provided below,

while a complete set of features can be found in Fig. 1.

First, from the American Community Survey provided by

the U.S. Census Bureau we obtained population estimates for

a range of demographic and occupational attributes. Moving

along, we utilized the Food Environment Atlas, developed by

U.S. department of agriculture (USDA) [15]. Although often

overlooked as health data source, the atlas provided granular

data around food access and social program utilization. Lastly,

we turned to an academic dataset from the University of Wis-

consin known as the County Health rankings (CHR). The CHR

was designed to capture an expansive set of factors around

the “social, economic, physical, clinical, and other factors that

influence both how long and how well we live” [16].

C. Data Linking and Cohort Selection

Prior to performing any analysis, we selected a subset

of hospitals to minimize known sources of bias. First, with

respect to the HVBP data, hospitals that did not report scores

for all performance domains were removed. As we did not

wish to distort the analysis of community factors with latent

associations to a hospitals compliance with reporting stan-

dards. Similarly, those hospitals with an efficiency score of 0

were also removed. As the efficiency domain score represents

an aggregate of only a single sub-score, we did not want to

penalize hospitals that could not or did not report that metric.

Ultimately, the community data was linked to the HVBP

performance scores utilizing data crosswalks matching hospital

zip codes provided by CMS with the ZCTA, and FIPS values

employed by the USDA, CHR, and Census Bureau. In total,

our data captured performance and socioeconomic information

for an expansive set of 1,426 hospitals across the US.

IV. METHODS

The analyses in our study can broadly be broken into two

parts. First, an establishment of scoring profiles derived from

the HVBP performance measures, and second a model-based

analysis of community factors differing between such profiles.
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Fig. 1. Data elements and (abbreviation codes) utilized for analysis, broken down by source and agency

A. Hospital Performance Groupings

To begin, it is important to remember that the HVBP

program is comprised of four scoring domains, each capturing

various aspects of hospital care and operations. However, as

all metrics arise from the same hospital, it is likely latent

relations exist between high and low scores in each domain.

As such, it is inadequate to simply isolate similarly performing

hospitals across any single domain. Rather, a more rigorous

evaluation necessitated the identification of similar hospitals

across the four domains; identifying specific combinations of

scores that create well defined subgroups within the broader

set of hospitals. To do so, we employed K-means clustering,

utilizing the gap statistic to identify an optimal K of 4.

B. Association of Community Factors and Scoring Profiles

Utilizing the four scoring profiles, we next moved to

identify statistical relations between such groupings and the

community factors of the hospitals within them. To do so we

employed a One Vs. Rest (OvR) approach, identifying factors

that differentiate one profile from remaining three.

As it is likely a scoring profile would be reflective of a

combination of community factors, we employ L1 regularized

logistic regression for all analyses. Offering a systemic method

to adjust for multiple features while producing a measure of

effect size through the coefficients.

Further, given the interconnected nature of community

factors, consideration was given during feature selection to

avoid multicollinearity, and thus provide more reliable in-

ference around coefficient significance. Bivariate correlations

were computed between all factors using the non-parametric

Spearman’s statistic, and pairs with a correlation above .65

were removed. Note: Fig. 1 represents the final feature set.

V. RESULTS AND DISCUSSION

A. Hospital Performance Groupings

Looking first to scoring profiles 1-4, we find the average

total performance the hospitals to be uninformative, with

values of 71.2 (n:276), 65.0 (n:256), 21.4 (n:466), and 53.4

(n:428) respectively. However, the mean performance across

the four HVBP scoring domains of each profile tells a different

story. Seen in Fig. 2, it is highly encouraging to observe well-

defined subpockets comprised of high and low combinations

Profile 1 Profile 2 Profile 3 Profile 4

Fig. 2. Mean domain performance scores by profile

across the domains; supporting the need to cluster such values

to capture relations among the scores.

To quantifiably demonstrate these groupings added value

beyond simply partitioning high and low performing hospitals

we took the analysis a step further, computing the Jaccard

similarity between the set of hospitals in each profile and

the within each quantile of each HVBP scoring domain

independently. Among the 16 possible sets, the highest overlap

for any pair was 39%; illustrating clear value in accounting

for combinations of scoring domains for hospital groupings.

B. Association of Community Factors and Scoring Profiles

We next turned to the analysis of how hospital community

factor differ amongst the scoring profiles. Fig. 3 presents a

comprehensive overview of the OvR model analysis, where

those cells in grey represent factors with no significant dif-

ference between the designed profile and the remaining three.

While those with shading designate significant differences at

p<.05. To further aid in interpretation, the respective label of

each such cell offers the adjusted odds ratio.

Looking to set of significant factors with respect to each

profile, we find several intriguing relations emerge between

the socioeconomic and health conditions of a hospitals com-

munity, and the HVBP scoring domains comprising the profile.

Due to space limitations, we focus this discussion on two

specific profiles, in which we support veracity of the identified

relations with existing healthcare literature. Note, for inter-

pretability, we concentrate on factors with odds ratios >1. As
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Fig. 3. Association of community factors to scoring profiles. Results are read
column-wise, identifying factors differentiating the respective profile from the
remaining three. Key — Grey: No significant association, Shaded: Significant
at p<.05, Label: Adjusted Odds Ratio

these factors demonstrate an increased likelihood of occurring

in the respective scoring profile, while those <1 represent

likelihood within the aggregate of the remaining three.

1) Profile 2: Characterized by lower clinical and efficiency

scores, we find hospitals exhibiting profile 2 tend to occur

in communities with increased prevalence of diabetes, and

children in the National School Lunch Program (NSLP).

As we explore these factors in the context of the HVBP, it is

important to remember that each scoring domain is comprised

of several sub-scores. In the case of Clinical Care domain,

these include mortality rates of acute myocardial infarction

and heart failure. Both of which have extensive evidence tying

increased mortality rates to patient’s diabetic status [17].

In a similar fashion, we again find support relating partici-

pation in NSLP to lower average efficiency scores in the sub-

scores of the domain. Eligibility for the NSLP is determined

in part by family income relative to the poverty level, and

for 2018, the efficiency score was computed using a single

sub-score, the “Medicare spending per beneficiary.” A factor

previous works have established associations with the poverty

levels of both individuals and communities [18].

2) Profile 4: Moving next to the scoring profile associated

with profile 4, our results indicate an increased likelihood of

hospital communities exhibiting higher air pollution rates, and

severe housing issues. Additionally, although lower in effect

size, there exist significant relations in average median income

and fast food resultants per 1000/pop. Together, such commu-

nity characteristics align well with those of metropolitan areas.

It is understandable then to find such factors associated with

the highest average clinical and safety performance scores

amongst the scoring profiles. As Lutfiyya et al. demonstrated

numerous differences in clinical performance between urban

and rural hospitals [19]. Moreover, we note profile 4 also

exhibits lower patient experience scores. A finding in line

with a recent study illustrating that significant variance in

patient experience scores can be explained by accounting for

the region of the country where care was provided [20].

VI. CONCLUSION

Viewed in their entirely, the relations identified by this

study offer strong evidence supporting the hypothesis that

performance domains utilized by the HVBP program do not

exist in isolation, but are intertwined with the socioeconomic

and health factors of the communities in which a hospital

resides. However, acknowledging such relationships is only the

first step. As ranking systems become increasingly entrenched

within the U.S. health system, there exists a clear need to

broaden the factors by which quality measures are computed.

Much as we have learned to risk-adjust hospitalizations,

work remains to understand how the influences of community

factors can be accounted for within performance metrics.

It is our hope this work serves as a foundation to pursue

such extensions. Demonstrating how public use data provide

information into factors outside of the hospital walls, and

deeper insights into specific dimensions of performance scores.

Together this information holds promise to address research

questions aimed to advance and improve our health system.
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[2] H. Fröhlich et al., “From hype to reality: data science enabling person-
alized medicine,” BMC medicine, vol. 16, no. 1, p. 150, 2018.

[3] H. D. Miller, “From volume to value: better ways to pay for health care,”
Health Affairs, vol. 28, no. 5, pp. 1418–1428, 2009.

[4] T. T. Chee et al., “Current state of value-based purchasing programs,”
Circulation, vol. 133, no. 22, pp. 2197–2205, 2016.

[5] CMS, “Medicare program; hospital inpatient value-based purchasing
program. final rule.” Federal register, vol. 76, no. 88, p. 26490, 2011.

[6] J. M. VanLare et al., “Value-based purchasing-national programs to
move from volume to value,” NEW ENGL J MED, vol. 367, 2012.

[7] V. A. Kazandjian and T. Lied, Healthcare performance measurement:
systems design and evaluation. ASQ Quality Press, 1999.

[8] O. A. Arah et al., “Conceptual frameworks for health systems perfor-
mance: a quest for effectiveness, quality, and improvement,” Interna-
tional journal for quality in health care, 2003.

[9] S. K. Pasquali et al., “Impact of patient characteristics on hospital-level
outcomes assessment in congenital heart surgery,” The Annals of thoracic
surgery, vol. 100, no. 3, pp. 1071–1077, 2015.

[10] J. L. Paruch et al., “Impact of hepatectomy surgical complexity on
outcomes and hospital quality rankings,” Annals of surgical oncology,
vol. 21, no. 6, pp. 1773–1780, 2014.

[11] M. Marmot, “Social determinants of health inequalities,” The lancet, vol.
365, no. 9464, pp. 1099–1104, 2005.

[12] J. Mulligan et al., “Measuring the performance of health systems:
indicators still fail to take socioeconomic factors into account,” 2000.

[13] J. Herrin et al., “Community factors and hospital readmission rates,”
Health services research, vol. 50, no. 1, pp. 20–39, 2015.

[14] J. Hu and D. Nerenz, “Relationship between stress rankings and the
overall hospital star ratings: an analysis of 150 cities in the united states,”
JAMA internal medicine, vol. 177, no. 1, pp. 136–137, 2017.

[15] Economic Research Service (ERS), U.S. Department of Agriculture
(USDA), “Food environment atlas.”

[16] P. L. Remington et al., “The county health rankings: rationale and
methods,” Population health metrics, vol. 13, no. 1, p. 11, 2015.

[17] R. Dhingra and R. S. Vasan, “Diabetes and the risk of heart failure,”
Heart failure clinics, vol. 8, no. 1, pp. 125–133, 2012.

[18] J. Cubanski et al., “The latest on geographic variation in medicare
spending: a demographic divide persists but variation has narrowed,”
Kaiser Family Foundation, 2015.

[19] M. N. Lutfiyya et al., “A comparison of quality of care indicators in
urban acute care hospitals and rural critical access hospitals in the united
states,” International journal for quality in health care, vol. 19, 2007.

[20] J. Herrin et al., “HCAHPS scores and community factors,” American
Journal of Medical Quality, p. 1062860618765977, 2018.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


