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Introduction

Demographic, social, economic, and housing characteristics of the community (city) influence the
funding,policiesandpﬁoriﬁmofascbooldisuict,othemisemwnasalwaleducaﬁmagency
(LEA), Therefore, without an understanding of the relationship between communities and LEAs,
determining significant indicators of success is difficuls. ‘The LEA sets and carries out program
priorities and maintains longitudinal achievement data. The U.S. Census provides data about
socioeconomic factors of the surrounding communities. Integrating information from these
soumesiscmcialmmseamhcxswhowantwusemhdisuictandcmnitydam,asweuasm
Southwest Regional Laboratory’s (SWRL) Metropolitan Educational Trends and Research
Outcomes (METRO) Center.

SWRL's METRO Center a*iresses schooling problems of educationally disadvantaged
children in the Westemn’s regi-a’s metropolitan areas. One of the studies in the METRO Center is
the Successful Indicators Study (SIS). The goal of SIS is to develop indicators within a school
district and community that result in a positive climate for improving the achievement level of the
Western region’s educationally disadvantaged children.

As a first step 1o integrating the two data sets, SWRL identified the boundaries of both the
LEAs and communities, and explored any overlap that exists. Because most of the LEAs are not
coterminous with any of the area organization units the Census Bureau used, the Census data
cannot be applied directly to LEAs.

The data for the SIS study come from many sources. The three primary sources are the 1980
Census, the 1989-90 California Basic Education Data System (CBEDS), and the Public School
Directories of the four states being studied (i.e., Arizona, California, Nevada, and Utah). SWRL
also used the metropolitan statistical area (MSA) maps the Department of Commerce published to
identify the metropolitan areas for the study. All of the communities within each MSA were found
by using detailed maps. The public school directories for each of the states were used to identify
the LEA followed by a detailed mapping between the communities and the LEAs.

Insomeinstnnces,ﬂxecommunitiesandLBAsmmchappmpriately. In other cases, a LEA
consists of several communities. Neither of these cases leads to any significant problems as the
Census Bureau provides aggregate data for communities with populations over 10,000. However,
because the Census data for a given community are broad, problems do arise when a community is
served by many school districts. This is quite common in Arizona and California, with 62% and
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42% in this category respectively, because of the immense population growth around cities and
their surrounding areas in these two states in the past several decades. As an example, California’s
total K-12 enrollment is at least four times greater than the total K-12 enroltment for Arizona,
Nevada, and Utah combined, and Arizona’s K-12 population is more than that of Nevada and Utah
combined. However,miswerlapbetweenmmnhyandschmldisﬁctsisnmﬁgniﬁcantfor
Nevada because of its system of countywide LEAs. Unless the Census data of the localities within
mesamemmmunitymeshﬂlm,meMbuﬁmofﬂnmmmitychmmisﬁcsmmeLEAsis
problematic.

Themajorproblemwithmgingﬂlmtypesofdamisthegeogmphic incongruities of the
boundaries of LEAs and the boundaries of communities. Hence, a primary methodological
concern is the resolution of the noncoterminous nature of some of the LEAs and communities,
This paper focuses on the resolution of this problem at the national and state level. First, brief
histmicﬂﬁfmmaﬁonismvidedmmimtmemdasmpmmempsmmmMngﬂﬁsmblem.
Next is a description of the geographic organization used by the Census Bureau and concerns that
exist about this method of organization. This section is intended to help the reader place SWRL'’s
work on the Census Mapping Project into context. SWRL's recent attempt at resolving this
methodological problem via the Census Mapping Project is described in detail, Finally, the paper
ends with a presentation of the importance of timely and accurate databases, and needed
developments.

Historical Information

In 1970, the National Center for Educational Statistics (NCES) contracted with the Census Bureau
for the development of a standard set of maps showing the boundaries of LEA with 300.or more
students. The 1970 Census geographic units were allocated to each of the mapped districts and
resulted in the School District Geographic Reference File. Census data were restructured to be

applicable to each district. A number of subsequent studies and NCES reports were based on these
data.

A 1978 congressional mandate led to the 1982 Census Mapping Project the Council of Chief
State School Officers (CCSSO) coordinated. States provided the maps with school district
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boundaries. For the first time, boundaries of the nation’s 16,038 existing schoal districts were
mapped.!

TheinmmmanduseﬁﬂmdmesemﬁmaleﬁmmmdwdmmeSmﬁmd-HawkimAm
of 1988, which specifically requires NCES to submit a report to Congress on a decennial basis,

On April 1, 1993, and every Imemfm,theGemshallsubnﬁtampmw
the iate committees of the Con concerning the social economic status of
c who reside in the areas bydiﬂ'aentlocaleducaﬁonagencics. Such
reponshaubebascdmdmeollecwddmingmemostmtdemmu&nsus.

SWRL carried out the mapping project (Census Mapping Project Guideline, 1990) in California for
NCES in preparing the 1993 report. This effort is described below. In the next section, a
dascﬁpﬁmofﬂc&mnsmphicalmganimﬁmisgim to facilitate an understanding of the
source of the problem working with Census data.

Geographic Organization

For the SIS project, the LEAs of interest include those of the four states’ major cities and "edge
cities” (Tushnet, 1992), 'IhesemefoundaspmofanMSAurcomiguonstoanMSA. To
illuminate the problem and SWRL’s proposed solution, a brief outline of the geographic
organization used by the Census Bureau is presented.

The U.S. Office of Management and Budget (OMB) first defined the concept of Standard
Metropolitan Statistical Areas (SMSA) in 1949 10 be used in its Census publications. It represents
an area with “a large population nucleus together with adjacent communities that have a high degree
of integration with the nucleus” (p. 20, Frey & Speare, 1988). For the entire United States (except
New England), SMSAs have been defined in terms of counties or county equivalents, The
longitudinal nature of decennial data is useful for comparative purposes only if some stability is
ensured. Of all the geographic entities, the county boundaries seldom change, and it also is often
the smallest geographical unit for which many types of data are tabulated.

lmemdemns,mwmmmmmnmmxmmsﬁksmmmwm
their user's guids, mmm,ﬂnTechﬂcalDocmmmmmchofPopulaﬂmmd
Housing, 1980: Summary Tape File 1F, School Districts (STF-1980) provides a nseful collection
of relevant information,
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hﬂmﬁﬁies,asmemmuybecmm“inglymbanimdmmdﬂwmajmciﬁesinmcm
pmofmeoomuy,itbecamcdiﬁcuhmdmmhememxdmiaofmcmwﬁmmwhen
thcymergeinmonecmﬁgum:sregionasinmecamofNewYorkandetheasmmNemeey,
and Chicago and Northwestern Indiana. In the 1960 Census, the concept of Standard
CmsdidamdAma(SCA)washMmdmpmﬁdealmgwaggmgamunitmmMSAmmss
the situation ofadjaoentMSAsthmwmcloselymtegmed. There were two SCAs in 1960. In
IWS,SCAmmnmmdasSmﬁsﬁmlComﬁdmdSmﬁsﬁcalArea(SCSA)whendeﬁnimoriteria
of size and integration were established. In 1980, there were 16 SCSAs comprised of 48 SMAs
with at least a million people each.

In 1983,0MBmvisedmedeﬁniﬁmsofSMSAsamimnamedﬂxesemeasasMSAs. A
SMSA withoverlmﬂﬂonpopuhﬁmwimmmmoomﬁeswasdivmdimotwommme
Primary Metropolitan Statistical Areas (PSMA) if local criteria support such subdivisions with the
former SMSA known as 2 Consolidated Metropolitan Statistical Area (CMSA). The 1983 revision
resulted in 253 MSAs and 19 CMSA comprised of 60 PMSAs.2

The Census geographical organization of the entire country for data information and data
summary is given in the following hierarchy, with the 1983 changes incorporated.

States or State equivalent
Consolidated Metropolitan Stati
Metropolitan Statistical Area (MSA or PMSA)
Remainder of(State (non-MSA)in New En )
ty (County segment in New England
Minor Civil Division (MCD-—present in only 20 States)
Remainder of MCD or remainder of county
mgolgl? Gmup) (BG)
Block (ED)

Census provides summary data at each level of the hierarchy, with a block representing the
smallest urit of information.? For the puspose of this Paper, part of the explanation on a block, a
block group, block numbering area, and tract are presented below,

Block—Normally a rectangular piece of land, bounded by four streets, However, a
block mayalsobeincg\ﬂarinshapembmmdedbymﬂmadmcks, streams, or

2Fctﬁnﬂmdemﬂs.mfermtheamhmtaﬁvemmoglmbbyhey&8m(l988).
3 A glossary of these terms is provided in STF-1980,
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other features. Blocks do not cross the boundaries of countivs, Census tracts,
or block numbering areas (BNAs).

Block Group (BG)—A combination of Census blocks that is a subdivision of a
CensnstmcthNAandisdeﬂnedinaﬂmaswhercblockmﬂs&csme

Block Numberin Ams(BNA)—Anmdeﬁnedfmmepmposeof ing and
numbeﬁngilocksinbhcknmnbaedmwm&nsusmﬂw not been
y, in non-SMSA places of 10,000 or more population and in
contract block areas.

Ceant—Asmallsmﬁsﬁcalsubdivisimofacomty. Tracts generally bave
stable boundaries, Whenﬂamusuacmucembﬁsiwd,dnymdesigmdmbe
haracteristics,

relativel homogenemsmwimmspecttopopulamnc
econonn}:: status, and living conditions,

To get an idea of the relative sizes of these entities, in the 1980 Census there were approximately
2.6 million blocks, almost 200,000 block groups, and over 43,300 tracts. Thus, on average, a
tractisStimeslmgerdmnablockgmup.andablockglmpcontains 13 blocks. This geographical
mgnnimﬁmofﬂweomnyfmmemnpoeeof&nmsisdecrminedbyadopﬁnggwgmphicd
enﬁﬁeswiﬂumblebomdaﬁesandin&elomunitsofuwk,blocknumber,andblocks,as
dewnmmdbymehnposiﬁmofawminuﬁfanﬂwmwm“mmm&aummg
similar units. mmemmummwmsmmﬁﬂmmmgh political, social,
and historical factors. Henee,inemguiﬁesbﬂwmmebonndmsoflEAsandCensusunitsm
expected. Inthenextsecﬁon.comemswiﬂnheCensusmganimionisaddmswd.

Concerns About the Census Organization

FortthISpmjecnmmtthEAsofinmmstmidcnﬂﬁedﬁomtheMSAsandenﬁglms
m,hmmd&hm&ﬁuﬁh%h%mﬁeﬂmmwrgmhﬁmunimmbe
ascertained to obtain accurate demographic data from the U.S. Census. In some cases, this is
relatively simple. For example, in Nevada, each of two MSAs constitute an LEA with its
boundaries coinciding with county boundaries. Thus, aggregating the Census data for the LEA is
straightforward. Howcm,inthosecaseswhmacommnnityismedbyseveralLEAsandthc
boundariesoftheLEAscmmmughtheCensusmits,tlnsolutionismmndifﬁcult. It turns out
that a uniform solution is possible for all these situations.

mbasicmﬁsdcalmquirmmonthemhicuganimﬁmalunimof(bnsusm
u:ﬁfmnﬂtyinsimasinbbckmps.hmtyinmmposidm“mmts,mdsmbﬂityash
counties, mesimofwmuniﬁes(dﬁes)vmmmﬂmslymﬂwmmy,mdmcirgmwm

ERIC

ull Toxt Provided by ERI s




or decay over time are dynamic, Hence, the city as a unit is not quite suitable for the purpose of
the Census. On the other hand, most school districts result from the political and social efforts of a
commnnity(oftcnacitymsomeincmpmmdcnﬁtynkeamwnslﬁp)orampofmmmuniﬁesto
educate its children. As a consequence, their size and boundaries are more in line w:th the
boundaries of cities. However, since the Census Bureau provides aggregated data for cities over
10,000, this is not a major issue with most LEAs.

The boundaries of an LEA seldom coincide with the boundaries of a Census unit unless the
LEAislargemoughtoencompassanenﬁmeoumynrsevemlwunﬁw. In those cases, there is no
obstacle. The situation that represents the largest dilemma is where several LEAs serve the same
community. This, coupled with the fact that in most of the cases the boundaries of an LEA cross
the boundaries of the Census units, such as tracts, block groups, blocks, and in some cases, even
ﬂmMmdaﬁesofndghbmingmunﬁu,mmﬁmsmapmhmﬂwdemmphicdeathl
district at the finest level—that is the block level. The only remaining problem working at the
block level is the so called “split block” problem when the LEA boundary cuts through a block.
IheCensusBmeauralmﬂamstheporﬁonofdmmuibuﬁmofthespﬁtblockmtheaggmgated
damfmﬂwlﬂusingmemﬁonfﬂwmoﬂhesplitblockwithinmcLEAboundarytodtetoml
area of the split block. This is often referred to as the proportional-to-area formula,

Itis evident that the near-optimal solution to problems arising from the noncongruence of the
boundaries of the Census units and school districts lics in a complete blocking of the country and
the identification of all the blocks in every school district. This process allows an accurate
aggregation of the Census data pertaining to each LEA. However, this is an obstacle of immense
magnitude. Illinois (Pohlmann & Chaudhari, 1981) attempted to produce a school district-Census
geo-reference file in which each Census block group or enumeration district is matched with the
appropriate school district(s). Oneofthcgoalsofmimiswastoallowminoistoaniveatamme
equitable distribution of federal and state funding for school districts. There were serious
limitations in the results. The quality of the Census maps was poor, with errors, omissions, and
inconsistencies. There was not a complete set of school district maps in Hllinois. There were
"serious unresolved differences in the maps of adjacent districts” (Pohlmann & Chaudhari, 1981,
p.6). Completely identifying the blocks in each school district was too labor intensive and beyond
tlwmsomcesofthepmject,andﬂrechoiceofblockgrmxpsmﬂenumaﬁondistﬁctsmslﬂwdina
difficult estimation of population distributions when school districts split these Census units.

mpmblemsatthemﬁmallevelmsinﬁhrwmnﬁnoisenmmmmd,exwptme
magnitude was far greater. However, the 1970 and 1980 efforts of NCES resulted in a greater
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awareness of the states in the need for better district maps, and resulted in the 1982 Census
Mapping Project CCSSO coordinated. States and most of their counties began a process of
mapping out their school districts, which continues today. The availability of accurate and up-to-
date district maps is crucial to successfully maneuver around this obstacle.

AnoﬂtuobmckhmeSISpmjectinvolvesﬂumganinﬁonuchmgesmlﬂAsomﬁn
decade. GivenﬁegmwﬁhmMpoﬂmmhdmpmM,mLEAsmmg@d
to form new LEAs. For example, in Califomia, 23 new districts were formed. Using data from
theCaﬁfmmsicEdmaﬁmﬂDamSyswm(CBEDS)andmePubﬁcSchmlenﬁwomme
last decade, SWRL identified the districts from which a new district was formed. Fordata
cmpmimm&thelmm&memwdimmbemmamdmmeaggegawdmso
data of the old districts. Therefore, once this identification was made for each new district, this
obstacle was removed.

In the next section, the solution to the problem is described. Although the outline of the
solution is obvious, the actual solution has to wait for the developments in several areas. The
efforts in each of these areas are described.

SWRL’s Solution to the Problem

Thesoluﬁmcleaﬂyﬁesinmecomﬂemblockimwmeenﬁmcommyundidemifyingalltheblocks
within each and every school district. To do this would require the confluence of several
developments: asophisﬁcawdcmnputeﬁzedsysmwhandlemeamoumofdam,ammandup—
to-date district maps for all the districts in every state, and the mapping of these districts onto
Census maps so the blocks within each district can be determined.

For this and other purposes, to handle the massive amount of information processing, the
Census Bureau developed and implemented a digital cartographic data base called the "TIGER"
(Topological Integrated Geographic Encoding and Referencing) system. This system incorporated
the most up-to-date information from U.S. Geological Survey Files and Census Bureau's
Geographic Base Files. From the TIGER database, the Census maps used for the school district
mapping project are generated. #naummmdsymmensmedgmamaccmacy. and most
inaccuracies in the Census maps encountered in earlier efforts have been climinated,

As a result of the 1982CensnsMappinngject,thestamdmwnmbegantoplayacmcial
role. Each state assembles the set of maps showing the boundaries of its school districts. These
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district maps are more up-to-date in their boundaries. However, some problems remain. Overa
decadqmebmndmiwofsomeofmemhmldisnimMWnndergmsigniﬁmtchanges. Some
districts merge to form unified districts, 'lhmostcompleteinformaﬁonisgemﬂyavailableﬁnm
the county superintendent offices. Butnotnl!counﬁeshavetheinfmmationonnmps. A
semndnrymofhfmmnﬁonisﬂwmmnyupmmdhblk&hoothmiesofmefom
states being studied (i.e., Arizona, California, Nevada, and Utah).

OmﬂmmapswimmmmwarMmmﬂabb,meymmscﬁhedmdmbr-
coded onto the Census maps by following a detailed process specified in the 1990 National School
District Program Census Mapping Project Guidelines for Participation (CMPG, 1990). Each
county has a set of maps associated with it. The number of maps vary from county to county
depcndingonmedensiw.bmwpicauythemmbetisimoﬂlehumheds. An index sheet shows the
number of maps, called parent sheets.whichmvuﬂtemﬁmcountyandmeirspaﬁalmlaﬁonshipto
each other. For example the number of 1989 Census maps for Riverside County, CA, is
approximately 900. Cities or densely covered areas whose details cannot be shown on the scale of
mepmentmpshavcinsetsheetssothatmeblocknmbemcanbeclcmiymad Each inset area
has a number of inset sheets associated with it. There are numerous annotating rules to follow,
one of which is "schooldisuictcodesmustbeassignedfaallpartsofaschooldistrictshownon
any number of map sheets” (p. 6, CMPG, 1990),

There is significant improvement on one of the earlier problems of block splitting by district
boundaries from 1980. "For the 1990 decennial Census, the Census Burean delineated Census
blocks nationwide. Therefore, the change of school district boundaries coinciding with Census
block boundaries is much greater than it has been in the past” (p. 6, CMGP, 1990). It is clear that
problems encountered in the earlier efferts of 1970 and 1980 have resulted in a preater convergence
of Census and district boundaries for the 1990 Census. However, some split blocks stil] remain,
and the Census Bureau will provide data to NCES on these splitting blocks using the proportional-
to-area formula to allot for population assignments. However, states can submit a population
proportion based on local knowledge and agreement of the affected school districts.

system. 'I'IGERisaﬁxnyanmnmedgeogmphicsuppmsystem It is a digital geographic data
basecoveﬂngﬂteUniﬁedStams,PumRico,amltheontlyingmas. The records in the file
mmesemmads,mm,andom«mpfeanmofsigniﬁcaneemthe&nmpmgmmsmd
poliﬁcal/statisﬁmlbomdmiesusedinCensusdatambnlaﬂm. With this system, the role of the
states is therefore to provide accurately annotated district boundaries on Census maps. These

9
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annotated maps, after regional review, are forwarded to digitizing sites for editing and digitizing,
which requires remote acoess o the TIGER database in Charlotte, N2, Equivalency Files for
schooldisttictsmueatedandmethheCensusPopuhﬁonDivisionforfmhermviewmd
analyses, IheCensusAnnlysisanchpmdwesthemhbsﬂomthepmcessedmesmceived The
tabulations are sent to NCES for final review. Datapmductswillinclndedatnmbles.manymlming
to education specific issues, for each school district. NCES intends to provide the data on the
school districts in each state on separate CD ROM,

Itis cvidemmatmemgingofdisuict-andmmunity-baseddammhas undergone
signiﬁcantadvamementinmemst%m,wimammatismemnhdnaﬁmalmdmte
cooperation combined with the power of automation. Cennaltothisso!utimismeMapping
Project in which every state assists the nationa] body to determine the composition of the
appropriate blocks in each and every school district. Astheuseandimmnceofdambasegmws,
the Mapping project becomes even more significant if timely and accurate data on school districts
are available.

Significance and Use of Database

A consaquence of the Mapping Project is a more equitable distribution of Chapter 1 funds ($3
billion annually) becauseﬂnhwmqnﬂxuaﬂocaﬁmmmegeogmphiclewlofeiﬂmthecoumym
school district. Fedaﬂaﬂmdmmamwymgmmemof
accurate and timely demographic data. The California Department of Education continues 1o
develop the CBEDS database to provide information on staff, enroliment, finance, facilities,
curriculum, and community demographics related to public elementary and secondary education.
The CBEDS data are collected on "InfmmaﬁonDay"eachOctobmﬁomlomlscbooladnﬁnisuatom
and professional staff. The files typically are available within two months. An early report by the
California Department of Education (Wang, 1980) argued strongly for establishing a formula and
policy to address the many problems of an increasingly diverse population and a state faced with
changing demographics. As mentioped carlier, Illinois carried out a district mapping project in

The National Institute of Education sponsored a study (Burstein, 1983) on the use of existing
databases in program evaluation and school improvement, and the possibilities for the future. The
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authorofthissmdycmdudedﬂminfnrmadmmintenmcemdminlocaldisuictswasma
happenstance of competing priorities and human resources and limited technical expertise. In
addition, the cost of computing and storage was quite significant in the carly eighties. Another
problem wvas information interchange and sharing because diff. .. at agencies adopted different
organizations for their database, Clearly, Iocal and isolated state efforts were insufficient to
address the problem of a universal database for school districts.

In November 1984, the CCSSO voted to work actively with the NCES to ensure that
reporting of data from all sources is accurate and timely. The primary goal of CCSSO's Education
Data Improvement Project was improving the NCES's common core of data, collected annually
from state agencies, that is more comprehensive, con:parable and timely. Profiles contain
infmmtiononmefedu'allyﬁmdedpmm: Chapter 1 of the Education Consolidation and
Improvement Act, Bilingual Education, Migrant Education, Special Education, Vocational
Education, and Food and Nutrition Services. These profiles are analyzed to provide across-the-
state operational definitions and comparability (Triplett, 1986). Feedback from the states to the
federallevelwillleadtobemrnaﬁonallegislaﬁon and programs. Throughout the eighties, the
awareness of the database’s significance was growing. We expect that this trend will continue to
accelerate in the nineties.

Future Developmenis

This paper examined the problem in merging of district- and community-based data sets. It is
embedded in mcmegenemlﬁmnwmkofmmncﬂing the data from school districts and the data
from the Census when the geographic entities are not coterminus. The cooperative efforts between
the states, the Census Bureau, the NCES, the aevelopment of the powerful TIGER system, and
the blocking of the entire nation have all contributed to a solution of this problem. However, the
solution is static and still entails a lot of staff power to complete the mapping process. The results
are less than timely as the district equivalency file will not be availsble until 1993. The state data
on school districts are still not in a universal form, which make the analysis of across-the-state data
rather difficult, and lessen the impact of state data on Congress.

The cooperative efforts of the CCSSO is continuing. However, a tremendous headway will
msﬂtimegmsspasscsaUniformDataAct,whichreqlﬁmsalldatampmwdby states receiving
federal funds be in some universal format. The initial conversion cost can be shared between the
states and the federal government. Pmemandfumnechnoloyineompmernctwm'ksmda
distributed database will open up an entirely different world of information sharing. The advent of
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gapﬁcmrminahandcomputrsrapMcwﬁwmwiuanowupdaﬁngofwhoddisﬁﬂmapsmd

their transcription onto Censusmapsfarksslaborinmnsive,andhencepmvideﬂxedatainamom
timely manner. Recall thazmostCensusmapsfmeachcoumynmintomehundmds, with scores
ot’schooldisuictsineanhcoumy.

Wehavcmadcgreatsuidesinﬂxcpastmym. This trend will continue and accelerate as
computer systems are developed and refined. Wecananlonkforwmdtommefmecmﬁng,bemr

planning, and equitable distibution of resources when decisions are based on timely and accurate
data.
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