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Independent of established data centers, and partly fommyresearch, | have been collecting the
tabular data from nearly 1500 articles concerned with radioces. Optical character recognition
(OCR) was used to recover tables from nearly 600 of thesdeJditom only 44 percent of these
articles are available in the CDS or CATS catalog collectioihis fraction is 62 percent for
articles with over 100 sources. Surprisingly, these foagtiare not better for articles published
electronically since 2001, perhaps partly due to the faat diften tabular data are published in
formats not useful for direct machine reading. The datab&mbad and NED recognize only
about 60 percent of the bibliographic references corredipgnto the existing electronic radio
source lists, and the number of objects associated wittetheferences is much smaller still.
Both, object databases like NED and Simbad, as well as cptatowsers (VizieR, CATS) need
to be consulted to obtain the most complete information diorsources. More human resources
at the data centers and better collaboration between a tlederees, editors, publishers, and data
centers are required to improve the flow of tabular data fraumrjals to public databases. Current
efforts within the Virtual Observatory (VO) project, to mide retrieval and analysis tools for
different types of published and archival data stored abwuarsites, should be balanced by an
equal effort to recover and include large amounts of publistiata not currently available in this
way. If human resources can be found, the data sets collbgte author will be made available
for the preparation of metadata necessary for their ingmessto catalog browsers.
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1. Introduction

Since 1989, motivated by a lack of data on radio sources in EeOwww.ipac.caltech.edu),
Simbad (simbad.u-strasbg.fr), and the CDS catalogs (cdsatrasbg.fr/viz-bin/ftp-index), | col-
lected electronic tables of radio sources and/or extratjialabjects that (a) containeg50 records,
and (b) were unavailable from data centers at the time. Métlyese catalogs were later incorpo-
rated in the CDS archive and the VizieR catalog browser vizistrasbg.fr, [2]), as well as in the
CATS catalog browser (cats.sao.ru, [3]). My collection afadtables from currenthr 2950 articles
is described in more detail (as of Sep. 2008) in [1]. Here kemtrate on the subset of tables from
1494 articles dealing with radio sources. Tables from ab8Qtof these, published 1950-1999 and
with a total of~200,000 records, were recovered with optical charactergmtion (OCR) soft-
ware. Since 2004 the collection has grownb¥10 articles/yr, half of these published before 1999
and recovered via OCR, sometimes correcting the raw OCRseasfithe Astrophysics Data Sys-
tem (adsabs.harvard.edu/cgi-bin/signup_ocr). Tabtas f further~110 articles at CDS/VizieR
were not duplicated into my collection. Thus, the total nemdf articles with existing electronic
radio source tables is currentlyl600. The cumulative size distribution of the latter is shdwy
the continuous line in Figure 1. Hersizeis typically the number of objects in a catalog, but may
also be the number of flux density measurements, e.g. in ¢asgious observing frequencies or
epochs. The size distribution closely follows a power lawhve slope of-0.70. Such power laws
are known in biometrics as Zipf’s or Lotka’s laws. For siz€B00 records a “collection bias” sets
in, caused by working from the bigger towards the smallés.lis

2. Comparison with other catalog browsers

The largest collection of astronomical catalogs is manmsdiby CDS at Strasbourg, where, as
of Sept. 2009~8000 catalogs are accessible for download, and 7560 areedslable for cone
searches through the VizieR browser. The dashed line inlFigdicates the size distribution of
radio catalogs in the CDS collection, which is complete &xfio catalogs 0£10,000 records. The
dotted line shows the same for CATS, which is completef6000 records.

The left side of Table 1 lists the number of items in each ctitbe of radio catalogs, followed
by the percentage in number of catalogs, their total numbeeaords, and their percentage in
number of records, as of 1-Sep-2009. HA stands for the guhdrthe third row refers to catalogs
which are in the author’s, but not in the CDS or CATS colletsiol am not aware of any electronic
radio catalog outside the HA+CDS collection. For thosetebmic radio source catalogs with more
than 100 records, only 52 % are in the CDS archive, and only ad&4ncluded in CATS. While
CATS offers more data (records), VizieR offers a largeretgrof catalogs, i.e. more of the smaller
source lists. One needs to search in both services to ob&imast complete results, and then weed
out the duplications from the 244 catalogs in common betwW&&hS and VizieR. More than half
of the items | collected are neither in VizieR nor in CATS. Heer, the preparation of metadata
is required for their inclusion in catalog browsers. Soméheke catalogs require a further effort
(e.g. insert missing absolute coordinates from their dbjames), and a still smaller fraction of
these catalogs, e.g. literature compilations or thoseagung only derived parameters, may be
unsuitable for inclusion into catalog browsers.
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Figure 1. Cumulative size distribution of 1601 radio catalogs. For given size (in records) listed on the
abscissa, the ordinate gives the total number of catalogs tiyat size (as of 1-Sep—2009). Continuous line:
author’s collection plus those at CDS and CATS; dashed kobset of radio catalogs that are available at
CDS; dotted line: subset of radio catalogs that are availabCATS.

All radio source tables Tables with50 records publ. since 2001
Collection Ncats %cats Nrecords %recs Ncats %cats  Nrecords %recs
VizieR (not INPREP) 581 36.3 5,269,531 906 237 65.7 1,634,877 94.1
CATS collection 379 23.7 5,449,164 95(0 57 15.7 1,530,200 88.1
HA collection ONLY 901 56.3 209,332 3.6 103 28.5 81,000 4.7
HA+CDS collections 1601 100.0 5,736,178 100.0 361 100.0 1,737,474 100.0

Table 1. Left part: Presence of all electronic radio source catalogsrious collections; right part: same
for the subset of tables witlk50 records and published since 2001.

3. Recent Catalogs published in Electronic Journals

One might think that the vast majority of the catalogs mig$iom the public catalog browsers
is outdated, and that in recent years there is a continuons™Bf electronically published source
tables into the data centers and catalog browsers. Howtbeeright-hand half of Table 1 shows
that this is not the case. Of the 361 radio source tableswiihrecords, and published since 2001,
mostly in electronic journals, oniy66% (albeit with 94% of the total number of records) are in
VizieR. This may be due to the fact that journal tables arerofiublished only in LaTeX, PS or
PDF format, or they are not readily machine-readable foiouarreasons, e.g. lack of metadata,
columns not aligned, or a mixture of ASCIl, HTML and LaTeX esd(cf. [1]). Despite the fact
that the 32% of tables missing from VizieR and CATS “only” tain 5% of all records, these offer
flux measurements at a larger variety of frequencies andhspgban the big catalogs.
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All 1565 radio source tables 354 tables0 records, publ. since 2001

Service Ncats %cats %recs Ncats %cats %recs
Simbad 874 55.8 4.0 209 59.0 4.8
NED 984 62.9 20.2 194 54.8 46.0

Table 2: Simbad and NED’s coverage for 1565 articles with radio seulata (left part) and 354 articles
with >50 records published since 2001. Columns are: number a@iestivith at least one object in the
service, percentage of all articles, percentage of totalbar of objects in the service compared to the total
number of records in the catalogs.

4. Coverage of Tabular Data in Databases

For most astronomers the major source of information onobbjare databases like Simbad
or NED, whose content amdifferentfrom the catalog collections and browsers described above
(cf. [1]). Thus | tried to estimate the fraction of tabulatalaovered by these databases. For 1565
of the radio source tables (exluding theses and unpublighats) both NED and Simbad were
interrogated for the number of objects linked to their 1§idiefcode and compared with the full
catalog size. This is not always reasonable, as some tableseyeral records per astronomical
objects, while other tables may not be of relevance (e.gackialobjects in NED). Moreover, for
some of the largest datasets (e.g. NVSS, PKSCAT90) a NEzIsésgrrefcodedoes not work.
The results are listed in Table 2 for two different samplesedérences. Despite the caveats, a
severe underrepresentation of published data is obviegsirdless of size or publication date, no
more than~60% of therefcodesare recognized, and the fraction of objects included iksstihller.

5. Conclusions

A vast amount of the simplest form ptiblisheddata (e.g. flux measurements) now exists in
electronic form, but is unavailable in public web servicédout half of these are readily acces-
sible from electronic journals, and another half was pdiyftollected or recovered via OCR by
the author. The preparation of these source lists for theegsjpn in catalog browsers is beyond
the possibilities of the author and requires more humaruress. A list of available tables can be
viewed at www.astro.ugto.nxheinz/cats.sum, and individual data sets are availablequnest.
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