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PROCESSING METHODOLOGY
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I. BACKGROUND

As the result of an interagency agreement
between the Internal Revenue Service (IRS) and
the Small Business Administration (SBA), IRS
Statistics of Income (SOI) Division is aug-
menting its tabulations of business financial
data (income statement, and balance sheet, when
possible) with two additional data items,
payroll and employment, from employment tax
returns, Form 941 and Form 943. ployment is
also to be wused as an additional table
classifier. The Small Business Administration
(SBA) expects that the tabulations will prove
useful in the continuing development of its
Small Business Data Base in fulfillment of its
Congressional mandate (P.L. 96-302 Title IV} to
evaluate public policy and economic trends that
affect small businesses without thereby placing
any additional data collection burden on small
businesses [1].

To produce these
linking its perfected
business information and tax records for
corporations (Form 1120 series), partnerships
(Form 1065), and sole proprietorships (Schedules
C, F, or Form 4835 appended to Form 1040) to
their respective Forms 941 (Employer's Quarterly
Federal Tax Return) and/or Forms 943 (Employer's
Annual Tax Return for Agricultural Employees) in
order to abstract employment and payroll from
the Tatter two types of records. The linkage is
effected through the Employer Identification
Number (EIN).

These studies commence with Tax Year 1979 and
will be repeated for all three types of business
entity for Tax Year 1982 to coincide with the

enhanced data, SOI
[2] sample files of

is

Economic Censuses. Thereafter, they will be
undertaken  annually for corporations and
quinquennially for partnerships and sole

proprietorships [3].

For the Tax Year 1979 Sole Proprietorship
Employment and Payroll Study, the process
entailed attempting to (a) 1link the 108,335
business Schedules C and F and Forms 4835
appended to Forms 1040 on the SOI Individual
sample file to possible counterpart employment
and payroll records in the population files of
some 5 million Forms 941 and 943 for all types
of business entity; (b) resolve multiple matches
and mismatches for matched sole proprietorship/
employment and payroll records; and (c) reweight
for false unmatched sole proprietorship records.

I1. SOURCE FILES

Each of the business employment and payroll
studies will add employment and payroll data to
the financial data already available from the
IRS SOI business statistics series by matching
S0I sample files of business income and tax
returns with the corresponding quarterly or
annual Employer's Tax Returns reporting Federal
income tax withheld and Social Security (FICA)
taxes (Forms 941 and Forms 943).
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Processing for the 1979 Sole Proprietorship
Study consisted of linking by EIN sole proprie-
torship business records associated with the
SO0I-perfected Tax Year 1979 Form 1040 sample
file [4] to Census-perfected extracts of their

corresponding Form 941 (Employer's Quarterly
Federal Tax Return) and Form 943 (Employer's
Annual Tax Return for Agricultural Employees)

records. Sole proprietorship business records
were appended to the sole proprietor's Form 1040
and for this study were one of the following
three types:

(1) Schedule C (Profit or Loss from Business

or Profession),

(2) Schedule F (Farm Income and Expenses), and

(3) Form 4835 (Farm Pental Income and

Expenses and Summary of Gross Income from
Farming or Fishing).

File extracts containing EIN, payroll, and
employment were -provided by Census for the
population of some 5 million Forms 941 and 943
{Census deleted Form 943 employment due to its
unretiability as a consequence of the March 12
reporting requirement, seasonality of farm
employment, and exclusion of certain- employee
groups not under Social Security) for Calendar
Years 1978, 1979, and 1980, The
Census-perfected extracts of Form 941 and Form
943 data were themselves derived from tape
extracts originally produced on a contractual
basis by IRS (initial processor of the complete
data set for tax administration purposes) as
authorized by Internal Revenue Code section 6103
for Census as part of Census' ongoing effort to
update annually its Standard Statistical Estab-
lishment List (SSEL).

Generally, problems of access to data were
minor for SOI since all source documents were
IRS-related and originally filed with IRS.
While data access posed 1little difficulty for
S0I, however, SBA could receive only tabulations
of aggregated data--no files of microdata
records--due to the restrictions IRS places on
the disclosure of confidential taxpayer data
under sections 7213 and 7431 of the Internal
Revenue Code.

I1I. MATCH/MERGE METHODOLOGY

Foremost among the challenges presented by
the 1979 Sole Proprietorship Study were those
relating to the matching variable itself, the
EIN, and the sole proprietorship's filing period.
Each of these factors directly affected linking
procedures and strategies regarding the Form 241
and Form 943 data.

While the EIN was a required entry for a Form
4835 if Form 943 was filed, it was required for
a Schedule C or Schedule F if the sole proprie-
tor had a Keogh plan (self-employed deferred
compensation plan) or was required to file an
employment (Form 941 or Form 943), excise, or
alcohol, tobacco, and firearms tax return.
Matters were complicated for Schedule C and
Schedule F, however, by the Keogh plan provision



as follows. Prior to 1978, employers maintain-
ing Keogh plans were required to have an EIN in
order to complete Form 5500-K (Annual PReturn/
Report of Employee Pension Benefit Plan for Sole
Proprietorships and Partnerships with Fewer than
100 Participants and At Least One Owner-
Employee), even if the only participants were
owner-employees (sole proprietors and certain
partners). In 1978 and 1979, owner-employee
Keogh plans without common-law employee parti-
cipants (i.e., with only owner-employee parti-
cipants) were no longer required to file Form
5500-K, but Schedule C and Schedule F instruc-
tions for EIN completion still read as described
above; that is, Keogh plans without common-law
employees were not excluded explicitly. Of the
more than 650,000 Forms 5500-K filed for Plan
Year 1977, some 450,000 were for plans without
common-law employees. Therefore, while it 1s
unclear what the impact of such a situation was
for 1979 Schedules € and F, it is apparent that
the potential for problems in the 1979 Sole
Proprietorship Employment and Payroll Study
(false matches to Forms 941 and Forms 943) was
considerable.

The EIN potential problem was compounded by
the fact that while sole proprietorship Forms
941 and 943 were processed by IRS and posted by
EIN to the IRS Business Master File (the computer
data storage system from which the original Form
941 and Form 943 file extracts were produced for
Census processing/perfection), the sole proprie-
torship records (Schedules C and F, Form 4835)
were processed with the appropriate Forms 1040
and posted to the IRS Individual Master File
(IMF) by the Form 1040's Social Security Number
(SSN).  Little testing or perfection was per-
formed for the sole proprietorship's EIN, and
thus, the potential for false matches as well as
false non-matches--due to incorrect and even
missing EIN's on the IMF side--was significant.

If the sole proprietorship's EIN posed a
probiem for the link operation, so did its filing
or accounting period. Since (a) no such item
existed on the business records themselves (it
was abstracted from the one Form 104C to which
multiple sole proprietorship records could be
appended), (b) a Form 1040 whose accounting
period ended in other than December was presumed
to have a full-year fiscal accounting period,
and (c) 98.6 percent of the 92,694,302 Forms
1040 processed for Tax Year 197¢ had Calendar
Year 1979 accounting periods, SOI decided that
part-year records and other possibly out-of-scope
records (e.g., certain prior-year returns) would
not be excluded from processing. Instead, the
assumption was made that all sole proprietorship
records should be treated as full-year calendar
1979 accounting period records. Accordingly,
significant savings of both time and money were
realized by disregarding the accounting period
from the SCI Form 1040 sample file and using
only the 1979/1980 Census Form 941/943 file for
this study (instead of both the 1978/1979 and
1979/1980 files, as was done for the 1979
Partnership Employment and Payroll Study).

Since EIN generally was required as an entry
on the business schedule only in the event of
payroll taxes (Forms 941 and 943) or a Keogh
plan, EIM-linkages could be contemplated for
just a subset of the sole proprietorship sample.
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In fact, of the 108,335 Schedules C and F and
Forms 4835 on the SOI Sole Proprietorship sample
file, only 31,008 had EIN's and, therefore, could
be viewed as potential initial matches with the
Forms 941 and 943, By type of record, the
sample counts were the following.

Form 4835: 40
Schedule F: 2,612
Schedule C: 28,356

IV. PROBLEMS AND RESOLUTIONS

Of the 31,008 records with EIN's (see Figure
1), 24,153 matched on EIN with Forms 94] and/or
Forms 943 on the 1979/80 Census extract (EIN was
unique for each Form 941 or Form 943 but could
have been shared by a Form 941 and a Form 943).
Of these 24,153 matches, 4,503 were multiple
matches, meaning an SO0l sole proprietorship
record matched to a Form 941 or Form 943
matching either another SOI sole proprietorship
record, an SOI partnership record, or an SOI
corporation record. 0f the inter-business
entity (instead of intra-business entity)
multiple matches, 17 were for sole
proprietorships matching Forms 941/943 with
records on either the SOI Partnership sample
file or the SOI Corporation sample file.
Consequences would have been dire indeed had all
these multiple matches not been individually
reviewed {an operation to be treated as obliga-
tory, given the size of the largest possible
sole proprietorship weight--over 2,000--and the
simply astronomical amounts of payroll, hundreds
of millions of dollars per Form 941 for a number
of cases, reported for what were probably large
corporations).

Figure 1. 1979 Sole Proprietorship Employment
and Payroll
Preliminary Unweighted Processing Counts

(Pre-Reweighting)

Number of Businesses

Item {Schedule C and F, Form
4835)
Statistics of Income
Sample......cevvvvnnn.. 108,335
Without EIN........... 77,327
With EIN.............. 31,008
Initially matched on
EIN to 1979/80 Form
941 and/or
Form 943............ 24,153
Initially unmatched
on EIN to 1979/80
Form 941 and/or
Form 943............ 6,855

A1l multiple matches were manually reviewed
using one-line record listings containing the
following data items: EIN; sole proprietorship
industry code; sole proprietorship code (to
distinguish between Schedules C and F and Form
4835); Form 1120/1065 code (to identify inter-



business multiple matches, but only those from
SOI sample files); sole proprietorship business
receipts, business deductions, and proxy payroll
{salaries and wages plus cost of labor); Form
941 calendar 1979 payroll; Form 941 calendar
1980 payroll; Form 943 calendar 1979 payroll;
and Form 943 calendar 1980 payroll.

At least two factors (other than the
questionability of the sole proprietorship's
EIN) are responsible for exacerbating the
multiple match (as well as the false non-match)
situation. The first is the sole proprietor-
ship/corporation "connection" and helps explain
at least some of the sole proprietorship/
corporation multiple matches and mismatches.
Apparently, sometimes a corporation such as a
large department store will subcontract work to
a sole proprietorship, say, for appliance repair
or upholstery cleaning, and the sole proprietor-
ship will incorrectly report the corporation's
EIN instead of its own. The second factor con-
cerns multiple sole proprietorships run by the
same sole proprietor, even in different business
activities. The sole proprietor might Tlegiti-
mately file several different business returns--
each with the same EIN {when EIN is necessary)--
and either one Form 941 or Form 943 for all
businesses or one for each {also using only one
EIN). Regardless, IRS would end up processing
several business returns but only one consoli-
dated (by either the proprietor or IRS) Form
941/943 containing all employment and payroll
data for the sole proprietor. This latter con-
sideration turned out to be quite significant
due to the high number of “multiple matches"
which were of this variety.

Resolution of multiple matches was accom-
plished first by “transcribing to unmatched
status" sole proprietorship records with non-
zero proxy payroll (the sum of salaries and
wages plus cost of 1labor) which matched to a
Form 941 or Form 943 whose payroll was
egregiously greater than the sole proprietor-
ship's proxy payroll (often sole proprietorship/
corporation matches probably}. Second, the
assumption was made that for purposes of this
processing stage, records with zero proxy
payroll generally should become unmatched
records. Finally, within each group of both
like SSN's and EIN's (to ensure that "like" sole
proprietorships also belonged to the same sole
proprietor or Form 1040), the remaining matches
of sole proprietorship records with non-zero
proxy payroll were "perfected" by reapportioning
the Form 941/943 payroll and employment data
among the sole proprietorship records based on
their share of the 1like group's total proxy
payroll. When possible, this reapportionment
scheme was applied according to the type of sole
proprietorship record best corresponding to the
Form 941 or Form 943. For example, if a Form
941 and a Form 943 matched a Schedule C and a
Schedule F, the Form 941 data were accorded to
the Schedule C and those of the Form 943 to the

Schedule F. If a Form 941 or a Form 943 matched
both a Schedule C and a Schedule F, the Form 941
or Form 943 was reapportioned among both
schedules.

Comparison listings were used after resolu-
tion to ensure that all problem matches had, in
fact, been remedied. Subsequent to multiple
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match processing, the final stage in mismatch or
false match testing was performed: scrutiny and
resolution of matches in which Form 941 or Form
943 payroll exceeded the business record payroll
or proxy payroll by at least $1,000 (see Figure
2). Manual review of one-line listings for these
records identified only 45 matches worth retain-
ing; the remainder were dispatched to unmatched
status via an algorithm which required Form 941/
943 payrolL to be strictly less (no tolerance)
than the sole proprietorship's business deduc-
tions (business deductions was chosen in case
proxy payroll had been reported or was "hidden"
in deduction items other than cost of labor and
slaries and wages) in order for the match to be
kept. (The tolerance was dropped for this reso-
lution process due to the large weights observed
for a number of sole proprietorships and also
because business deductions was sometimes zero.)
Comparison 1listings were again used to verify
that no anomaties slipped through processing [5].

Figure 2. 1979 Sole Proprietorship Employment
and Payroll
Unweighted Match-Processing Counts

{Pre-Reweighting)

Sole Proprietorship Records

Category Inf tiaT EIN
Matches Retained | Rejected
to Form as as
941/943 Match Match
TOTAL........ 24,153 22,279 1,874
Multiple busi-
ness record
matches..... 4,503 3,612 891
Form 2941/943
payroll ex-
ceeded busi-
ness deduc-
tions by
$1,000%. ... 737 45 692
Records with
zero 1979
Form 941/943
employment
and payroll* 291 0 291
Other
matches..... 18,622 18,622 0
* NOTE: Matched records meeting this condition

but resolved as unmatched during other
processing stage are excluded from this
count.

The intent underlying both multiple match and
mismatch processing was that only matches with
almost certain probabilities of being "good" were
to remain as matches. That is, the assumption
was that possibly marginal matches were to be
treated during these processing phases as "truly
false" matches. The goal was to produce a solid
reweighting base of good matches so that



reweighting for false non-matches based on their
characteristics would be as accurate as possible.
It was thought that any marginal cases would be
more suitably accounted for later by those
characteristics which allied them more closely
with either true matches or true non-matches as
a result of reweighting analysis.

V. REWEIGHTING

On a weighted basis, only 11.1 percent of the
12,329,982 sole proprietorships in the SOI 1979
population matched a Form 941/943 after resolu-
tion of multiple matches and mismatches. Since
82.3 percent of sole proprietorships did not have
an EIN and only 7.4 percent of all unmatched
records had EIN's, however, this statistic is
not as discouraging as it might first appear.
In fact, the match rate was 63.0 percent when
only records with EIN's are considered.

Final problem adjustments consisted of
reweighting for false non-matches [6], based on
analytical tables of matched and unmatched
frequencies classified by industry, Form 1040
adjusted gross income, business receipts, and
proxy payroll (cost of labor plus salaries and
wages). Unmatched frequencies were further
broken down according to whether sole proprietor-
ship records were with or without EIN, since
imputation factors might differ considerably for
these two sets.

Reweighting was more significant in terms of
impact for the 1979 Sole Proprietorship Study
than the 1979 Partnership Employment and Payroll
Study [7] largely due to the sole proprietorship
EIN problem (the EIN's potential absence and
other complications as discussed above) and the
distribution of unmatched proxy payroll. Of the
$42.4 billion reported as proxy payroll by all
sole proprietorship records (matched and
unmatched), only $28.8 billion or 67.9 percent
was accounted for by matched records. If proxy
payroll 1is a good indicator of “true match-
ability" (97.7 percent of matched records also
reported proxy payroll), it seemed that a sig-
nificant portion of true matches remained to be
"found," given that 27.6 percent of unmatched
records with EIN's and 22.2 percent of unmatched
records without EIN's also reported proxy pay-
roll. Of course, to the extent that proxy pay-
roll consists of contract labor or other “non-
true" payroll components, it might not be such a
good indicator for certain sole proprietorships--
especially for proprietorships filing Schedules
F but not required to file Form 943 for
employees not under Social Security (see Data
Limitations below). Imputation for “missing"
data rather than reweighting for false non-
matches might be more the issue then.

Reweighting was based upon a file of data
defined differently in terms of mwatched and
unmatched status from that of the 1978 Partner-
ship Employment and Payroll Study. For the 1979
Partnership Study, a matched record was defined,
primarily for reasons of simplicity and
expediency (it was also the first of the busi-

ness employment and payroll studies to be
undertaken and, consequently, the first to
encounter new obstacles and the attendant

deadlines and cost restrictions in surmounting
them), as any Form 1065 matching on EIN with a
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1978, 1979, or 1980 Form 941 or Form 943 con-
taining either employment or payroll for 1978,
1979, or 1980. This definition unfortunately
allowed into tabulations some records with both
zero employment and zero payroll for 1979, since
they contained data for either 1978 or 1980.
While this definition is being discontinued for
future business employment and payroll studies,
it also was not used for the 1979 Sole Proprie-
torship Study, even though a file containing two
years (1979 and 1980) of Census Form 94]/943
data was used for matching purposes. In fact,
only records matching on EIN to a 1979 Form 941
or Form 943 containing employment or payroll
data are considered matches--and these criteria
must have been met even after multiple match and

mismatch problem resolution. That is, records
initially ‘"matched" but 1later transformed to
unmatched status as a vresult of resolution
processing are not considered matched for
reweighting and table purposes.
VI. DATA LIMITATIONS
Following are qualifications necessary to

better understand the data in terms of con-
ceptual limitations posed by slightly different
terminologies employed across return forms as
well as differences in data reporting require-
ments :

(a) Sole proprietorship proxy payroll was
defined as the sum of salaries and wages plus
cost of labor in order to be consistent with the
definition of proxy payroll used for the 1979
Partnership Employment and Payroll Study. While
this item was used primarily for purposes of
comparison with Form 941/943 payroll during
muitiple match and mismatch processing,
definitional differences between these two
versions of payroll also warrant aggregate
comparisons to ascertain what effect not only
actual but also perceived differences had on the
data.

Salaries and wages and cost of labor were
available from Schedule C as the items wages
(form instructions required the reporting of
both salaries and wages) and cost of labor but
from Schedule F and Form 4835 only as the item
labor hired. A1l of these items should have
excluded compensation of the proprietor, but
since the Sole Proprietorship Study required
gross payroll, they included amounts deducted
for jobs or WIN credits.

Overstatement of proxy payroll
occurred due to inclusion of payments for
contract labor, such as certain janitorial,
secretarial, or agricultural employees not
reportable on Forms 941/943 but deducted on the
business schedule, probably under cost of labor.
On the other hand, understatement of payroll may
have occurred if payroll were reported as commis-
sions, legal and professional fees, repairs,
other costs of sales and operations, or other
business deductions. Additionally, for certain
businesses in the Retail and Services industry
groups, tip income would have been reportable on
Form 941 but not claimed as a deduction on the
Schedule C. Finally, a definition of payroll
conforming more closely to the concept of total
compensation might also contain contributions to
both pension and profit-sharing plans and

may have



employee benefit programs (such as health and
prepaid dental insurance), though the proprie-
tor's contributions to the latter were not speci-
fically excluded by Schedule C instructions.

(b) For payroll, Form 941 appears to have
required as reportable compensation virtually
what was required in the counterpart Form W-2
and Form W-3 items; 1i.e., 1income which was
taxable but not necessarily tax "withholdable."
Form 943 required the reporting of all taxable
cash wages to employees subject to FICA taxes,
but excluded the value of non-cash items, such
as food and 1lodging--potentially significant
components of compensation for agricultural
employees and also reportable on Schedule F as a
deduction under labor hired. A further limita-
tion was that reportable taxable wages were only
required for workers under Social Security (thus,
excluding many non-resident alien agricultural
workers) and were not to exceed the FICA maximum,
a little more than $22,000 for 1979 and for pur-
poses of this study probably not too detrimental.

In addition to taxable wages, Form 941
required the reporting of all tips and other
compensation to employees even 1f income or FICA
taxes were not withheld and specifically
excluded only annuities, supplemental unemploy-
ment compensation benefits, and gambling win-
nings--even if income taxes were withheld on
these.

(c) While the Form 941/943 March 12 reporting
date for employment was an obvious data limita-
tion, it was exacerbated by the possibility of
employment double-counting due to employees who
worked two or more jobs with different employers
filing different employment tax returns.

(d} While testing was conducted to identify
possible mismatches in which Form 941/943 pay-
roll was abnormally high, none was attempted
(primarily due to time and other cost con-
straints) for possible false matches or mis-
matches in which it was too low. For the 1982
study, it might be possible to establish accept-
able ranges for payroll/proxy payroll ratios by
industry, geography, and certain size classes,
but any such operation should be excessively
circumspect, given "hidden" proxy payroll, as
well as the problem with EIN's previously dis-
cussed. (For other recommended enhancements,
see also section 10, Greenia, Nick, Match Group
Case Study #00002, "1979 Sole Proprietorship
Employment and Payroll.")
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THE DEVELOPMENT OF THE MASTER ESTABLISHMENT LIST

David Hirschberg, Small Business Administration

As part of its data base developmental
effort, the Office of Advocacy, Small Business
Administration (SBA), has developed a Master
Establishment List (MEL) with over 8.1 million
businesses. In creating the 1list, two
commercially available lists were merged. The
first, the Dun's Market Identifier file,
contained over 4.6 million records; the second,
the Market Data Retrieval file--a "yellow-page"
listing--contained over 7 million records.

The MEL provides direct statistics on the
number and geographic distribution of America's
small businesses. It also facilitates communi-
cation with the small business sector and is a
vital tool for conducting surveys and mailings
to selected industrial sectors regarding govern-
mental policy.

This paper describes the development of the
Master Establishment List. First, some back-
ground is provided on existing small business
files. Then the MEL is discussed, some of its
uses are described and some on-going validation
efforts are mentioned. The paper concludes by
raising some of the policy implications of
concern to SBA.

BACKGROUND

Although major progress has been made, the
small business sector remains poorly documented
in the Federal statistical system. Most exist-
ing Federal statistical data and administrative
record sources are not adequate for assessing
the impact on small business in a variety of
policy analysis and decision-making areas. It
is interesting to note that of the 124 pages of
statistical tables appearing in the Economic
Report of the President, 1985, only one 1s
relevant to small business activity, "Business
Formation and Business Failures, 1940-84." [1]
(The source of this business formation and
business failure data is Dun and Bradstreet.)
Two other sources of information on business
formation are the Bureau of Economic Analysis
and the Internal Revenue Service. However,
there are obvious probiems in using their data

as well. For example, the Index of Net Business
Formation, published by the Bureau ot Economic
Analysis, is 114.8 for 1983 (with 1967 = 100).
This growth level is sharply at variance with
the number of business tax returns reported by
IRS, as shown below. Furthermore, the number
of enterprises has increased from 3.3 million
in 1976 to 4.4 million in 1982,

The Small Business Administration, Office of
Advocacy's Small Business Data Base was
designed to provide more reliable information
on the scope and contribution of the small
business sector. This data base is drawn from
commercially available data and places little
additional paperwork burden on the business
community. It permits the maintenance of
zonfidentiality and provides policy-relevant

ata.

The first project, which is now complete, was
the development of the United States Establish-
ment and Enterprise Microdata (USEEM) files for
1976, 1978, 1980 and 1982. These files are
based on Dun and Bradstreet's Market Identifier
(DMI) files, which are collected for credit and
insurance purposes. They have been edited,
cleaned and reformatted, and are the basic
centerpiece of the Small Business Data Base.

These four files contain information on
business organizations that reported business
activity in any one year. Each record which
identifies an establishment has the following
information: (1) Dun's number--this is a
number assigned by Dun and Bradstreet that
uniquely identifies each establishment and can
be used to merge with:- prior-year files; (2)
geographic location =-- city, county, SMSA,
state and zip code; {(3) year business started;
{4) number of employees; (5) annual sales
volume; (6) Standard Industrial Classification
(SIC) code; (7) parent and headquarter's city
and state; (8) Dun's number of parent and
ultimate parent; (9) subsidiary indicator; (10)

status indicator -- single 1location, head-
quarters, establishment or branch; and, (11)
manufacturing indicator --. indicates if

manufacturing takes place at the location.

Table 1. IRS Business Tax Returns by Legal Form of Organization
(in millions)

Year Total Proprietorships Partnerships Corporations
1967 8.5 6.1 .9 1.5
1976 11.3 8.1 1.1 2.1
1982 14.6 10.2 1.5 2.9

Source: Statistics of Income Division, IRS.



The USEEM files now contain data for the
estimated 8 million business establishments
which existed during the period 1976-82. For
each year, annual files include approximately 5
million records. These records provide esti-
mated employment and dindustry classification
for establishments and firms, the start date
{age), organizational status and geographic
data for each firm.

These USEEM files have been linked
longitudinal sample file,
Establishment  Longitudinal
{USELM), enabling researchers to follow the
same establishments over time. This 1is a
primary and necessary requirement to address
policy-relevant research issues. The 1984
files are currently being developed; they will
later be merged with the USELM 1976-82 files.

The second project involves working with Dun
and Bradstreet's raw financial statement file
(FINSTAT). The FINSTAT file contains about
150,000 fipnancial statements for 1975, but for
the past few years the number has increased to
almost 500,000 per year. To preserve the con-
fidentiality of cooperating companies, all
identifying information has been removed by Dun
and Bradstreet. Although the file includes the
major U.S. corporations, approximatety 95 per-
cent of the firms have fewer than 100 employees
and 74 percent have fewer than 20 employees.
By comparing these data with other sources, we
are beginning to resolve the question of how
well these data represent the small business
community.

Finally, a major effort is underway to have
data available on small business from the
various statistical and administrative agencies
of the Federal Government. Together with the
Internal Revenue Service (IRS}, for exampile,
the Small Business Administration is supporting
an effort to link IRS' business Statistics of
Income files for partnerships, proprietorships
and corporations with that agency's tax reports
of employment and payrolls. This overcomes a
significant shortcoming in the IRS files. As
rich as they are for analytical purposes, there
is no employment reported on business tax re-
turns. Other projects include organizing the
IRS Corporate Source Book [2] into machine-
readable form and examining disclosure and
confidentiality issues, particularly as they
relate to business data from IRS and Census
sources, so as to develop disclosure strategies
for the release of microdata (data on individ-
ual firms}).

into a
the Unitea States
Microdata File

THE MASTER ESTABLISHMENT LIST (MEL)

A universe list of firms and establishments
is the core element of a statistical program.
The Bureau of the Census uses the annual IRS
business tax returns, combined with employer
withholding/social security reports and multi-
establishment company surveys, to develop their
list of businesses with employees--the Standard
Statistical Establishment List (SSEL). Multi-
establishment companies of the Company Organi-
zation Survey enable the SSEL data to provide
linkage between establishments and their parent
firms. The total number of establishments in
the SSEL in 1977 was approximately 4.3 million,
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- street credit ratings.

" lems,

compared with the 15.6 million business tax
returns. Most of this difference is made up of
firms without employees.

The Bureau of Labor Statistics (BLS) also
prepares lists of establishments or, more
correctly, tax units. Administrative records

from each of the State unempioyment insurance
systems are compiled annually. Linkages be-
tween the establishments and their enterprises
are not available. Other agencies have devel-
oped lists to meet their needs as well. An
example iJs the Post Office/Survey Research
Center Sample of Nonhousehold Mailers.

Unfortunately, Advocacy cannot use the Cen-
sus, IRS, or BLS 1lists as the basis of its
sampling frame. By law, the information in
these sources cannot be disclosed. Therefore,
Advocacy undertook to develop a Master Estab-
lishment List based on merging two publicly
available private sources: (1) the Dun and
Bradstreet's Market Identifier (DMI) file and
(2) a ‘“"yellow-page" 1isting from Market Data
Retrieval, Inc. (MDR) for the year 1981. Tnhe
MDR file is compiled from 9 million entries,
including duplicates, in the nation's telephone
directory yellow pages. The MDR covers many of
the establishments in the DMI file and also
many small establishments and persons who do
not have credit ratings.

Merging the DMI and MDR files involved a con-
siderable effort, given the enormous size of
these files and the absence of unique identi-
fiers. [3] About 3.5 million unduplicated
records in the MDR file were identified as not
having a matching record in the DMI file. The
resulting MEL file contains a total of 8.1
million firms and establishments for 1981. [4]

The coverage of the MEL is important. It is
useful to compare with comparable tabulations
of employment from the Census Bureau's County
Business Patterns (CBP). Table 2 does this for
the DMI components of the Master Establishment
List.

The first two columns of Table 2 Jist the
number of establishments identified in the DMI
and CBP. As mentioned previously, the DMI file
covers all establishments with Dun and Brad-
This includes a small
number of establishments with no employees, as
well as an undetermined number of small estab-
lishments with employees. In contrast, the CBP
includes only establishments with employees.
Given these coverage differences, it is note-
worthy that there is a basic similarity in the
total number of establishments.

Several reasons exist for the differences by
jndustry, but they are difficult to quantify.
Discrepancies may result from differences in
industrial classification between the DMI and
the CBP. The extent to which the DMI file
includes firms with no employees, as well as
establishments which are no longer in business,
is not known.

Given these classification and coverage prob-
the employment estimates are remarkably
similar at the major industry division level,
as shown in Table 3. Total employment in the
DMI file is 6 percent less than that of BLS and
2 percent more than that of CBP. For mining,
contract construction, manufacturing, and ser-
vices, the DMI reports slightly more employment



Table 2. Establishment Counts by Major Industry Division:

Dun's

Identifier (DMI) and County Business Patterns (CBP), 1981

(Establishments in Thousands)

Market

Ratio
Industry DMI cep DMI/CBP
A1l Industries, Total 4,635 4,587 1.0t
Agriculture, Forestry & Fishery 120 804 .15
Mining 42 359 .12
Construction 612 626 .98
Manufacturing 44 336 1.3
Transportation, Communications

& Public Utilities 182 162 1.12
Wholesale Trade & Retail Trade 1,846 1,887 .98
Finance, Insurance & Real Estate 372 387 .96
Services 1,018 1,445 .1

Note: Components may not add to total due to rounding.
Source: Tabulations from the DMI and County Business Patterns, U.S. Bureau of

the Census (selected years).

Table 3. Employment by Major Industry Division:

Dun's Market ldentifier (DMI),

Bureau of Labor Statistics (BLS) and County Business Patterns (CBP), 1981

(Employment in Millions)

Ratio
Industry DMI BLS cBpP
Cep/DMI | BLS/DMI | BLS/CBP

A1l Industries, Total 74.7 75.1 74.8 1.001 1.008 1.004
Agriculture, Forestry

& Fishery .8 NA .3 .38 NA NA
Mining 1.3 1.1 1.1 .85 .85 1.00
Construction 5.9 4,2 4.3 .73 N .98
Manufacturing 21.2 20.2 20.4 .96 .95 .99
Transportation,

Communications,

& Public Utilities 4.1 5.2 4.6 1.12 1.27 1.13
Wholesale Trade

& Retail Trade 16.7 21.6 20.3 1.22 1.29 1.06
Finance, Insurance

& Real Estate 4.6 5.2 5.4 1.17 1.15 .98
Services 19.0 18.6 17.9 .94 .98 1.04

Note: Components may not add to total due to rounding.

Source: Preliminary Report on the Development of tne Master Establishment List, 1982, Social and

Scientific Systems, Inc.



Table 4. Dun's Market Identifier (DMI) and Market Data Retrieval (MDR) Files
as Components of the Master Establishment List, 1981
Number of Establishments in Thousands
Ratio
Industry DMI MDR MEL MDR/DMI

A11 Industries, Total 4,635 3,488 8,123 .75
Agriculture, Forestry

& Fishery 120 49 169 .40
Mining 42 10 52 .25
Construction 612 215 828 .35
Manufacturing 442 82 524 .19
Transportation,

Communications &

Public Utilities 182 84 267 .46
Wholesale Trade

& Retail Trade 1,846 1,054 2,900 .57
Finance, Insurance

& Real Estate 372 407 779 1.09
Services 1,019 1,577 2,595 1.54
Note: Components may not add to total due to rounding.
Source: Preliminary Report on the Development of the Master Establishment

List, 1982, Social and Scientific Systems, Inc.

than the CBP or BLS files. However, there is
significant undercoverage for wholesale and
retail trade; transportation, communications
and public wutilities; and finance, insurance
and real estate.

Unfortunately, employment is not available
from the MDR file, but the number of establish-
ments added to the DMI file is shown in Table
4, It was apparent from the detailed industry
tabulations that the added MDR firms were
mostly professionals, such as doctors and
lawyers, as well as taxi operators, truckers,
insurance agents,. and real estate brokers --
businesses that generally do not use credit.
These sectors are basic to small business
activity and it is important that they be
included in lists of small businesses.

In contrast to the 15 million tax returns
filed with IRS, the Master Establishment List
contains 8.1 million firms and establishments.
1t does not follow that there is a deficiency
in the MEL. Inspection of .the sales distribu~
tion vreported in IRS' proprietorship files
suggests that they include persons with other
occupations and do not truly reflect full-time
business activity. Of the 12.7 million pro-
prietorship reports in 1980, almost half have
business receipts below $5,000.

The analysis of the DMI file and the business
units added by the MDR file indicate that, for
most purposes for which the file will be used,
the MEL 1is representative of the full-time
business population with employees.
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USES OF THE MEL

The Master Establishment List has been used
for a variety of purposes. Users studying
specific oproblems relating to small business
have requested that the Small Business Admin-
istration make specialized tabulations from the
MEL, draw samples based on those tabulations,
and provide mailing 1ists for the sample cases.
In some cases the requests have asked for firms
by industry and size for a specific State or
designated SMSAs or even particular counties.
Although some users have been concerned with
the broad spectrum of business units, other
users' interests have been highly specialized.

An example of the use of the MEL to create a
specialized data base was its use in analyzing
the proposed legislation on enterprise zones.
Because the establishments in the MEL have ad-
dresses, it is possible to examine the existing
Tocation of business activity in central cities
and non-central cities in relation to the pro-
posed enterprise zones. Some measure of the
magnitude of potential costs and benefits of
the legislation can be obtained by analyzing
projected changes in business activity and em-
ployment.

In another application, using a three percent
sample of the MEL's businesses, an Ownership
Characteristics Survey was initiated in January
of 1984. It asked respondents for the legal
form of ownership as well as for the sex, race
and veterans status of the business owner.



Summary results are available in the "Report of
the President on the State of Small Business,
1985." [5]

VALIDATION EFFORTS

The exact matching of the 4.6 miilion DMI
records and the 9 miilion MDR records to pro-
duce 8.1 million Master Establishment List
records was considerably more successful than
might have been expected, and the resulting MEL
file has had wide use. As the tabulations of
MEL show, the DMI data were augmented in pre-
cisely those areas where it was Known that

coverage was incomplete (i.e., services and
trade). Although there are  undoubtedly
additional small businesses that are without

Dun's credit ratings and are not listed in the
yellow pages, it 1is not clear that further
efforts to extend the MEL would be worthwhile.

Validation studies have been carried out
analyzing the MEL's coverage, consistency, and
completeness. One such study involved matching
the establishments in the area samples of the
University of Michigan's Survey Research Center
with the establishments listed in source areas
in the Master Establishment List. Another
study is comparing State unemployment insurance
data with DMI files.

The former study revealed important dif-
ferences in the MEL list and the list compiled
by Michigan. However, recent research has
indicated that these lists are subject to ob-
solescence. Turnover is about one percent a
month; therefore, if 1ists compiled for
different time periods are compared, a large
number of nonmatches should be expected. This
and other experience has shown that a large
proportion of nonmatches occurs when business
Tists are matched using different sources of
information. [6]

In the 1latter study, unemployment insurance
microdata files and DMl files were matched for
a recent time period for Texas and Pennsyl-
vania. When the comparisons are completed,
they will yield information of considerable
value in evaluating the DMI file. It can be
noted that only about 40 percent of the firms
in the files were matched.

FEDERAL POLICY IMPLICATIONS

Using the January 1985 DMI and MDR files, an
updated MEL is being created. We are asking
support from the various statistical agencies
to provide resources to continue this effort,
to improve its quality and help make it gener-
ally available to the statistical community.

There is a clear need throughout the Federal
establishment for a consistent and reliable
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business universe frame for a variety of re-
search and sampling purposes. Each Federal
agency now operates its own system, virtually
oblivious to the activities and requirements of
others. Employment differences between systems
are explained as due to classification, report-
ing and coverage procedures. In this time of
considerable budgetary restraint, cooperation
in the development of databases such as the MEL
is absolutely necessary.
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ENHANCING DATA FROM THE SUPVEY OF IMCOME AND PROGPAM PARTICIPATION WITH DATA FROM ECOMOMIC
CEMSUSES AND SURVEYS--A BRIEF DISCUSSION OF MATCHING METHOPOLOGY

NDoualas K. Sater, BRureau of the Census

This discussion involves the enhancement
of data from the Survey of Income and Program
Participation (SIPP) with data from economic
censuses and surveys. This is a pilot pro-
ject and is still in the development stages.

This discussion focuses on the match-
ing methodology, problems, and problem reso-
Tution.

I. INTRODUCTION

The Survey of Income and Program and Par-

ticipation is a new Census Bureau Survey
designed to collect a host of information
on the social, demographic, and economic

situation of the nation's individuals and
families.

The data will be extremely valuable to
labor market analysis, but they have one major
shortcoming--they do not include character-
istics of the employer for which the sample
persons worked., This gap can be bridged by
the addition of information on employers
that is collected in the economic censuses,

The addition of economic data to the SIPP
will enable researchers to obtain improved
estimates of the impact of economic and
institutional forces which have been inten-
sively studied but are only partially under-
stood or measured. Some of the areas in
which the matched file can yield new insights
are: the relationship between capital and
wage rates, structural unemployment, the
transition from a goods to a service economy,
unions and the labor market, productivity
analysis and numerous other studies. For
some of the studies, data at the establishment
level are appropriate, and for others, enter-
prise level data are needed,

IT. DEFINITIONS

An establishment is defined as a single
physical location where business is conducted
or where services or industrial operations
are performed, Where separate activities
are performed at a single physical location,
each activity 1is treated as a separate
establishment. The legal entity is an organi-

zational unit which is assigned an employer
identification number (EIN) by the IRS for
tax reporting purposes. The legal entity
represented by the EIN may comprise one or
more establishments. The enterprise is the
entire economic unit consisting of one or
more establishments or legal entities under
common ownership or contrel, The following
figure (Figure 1) shows a partial example of
these definitions.

We will be conducting the matching activi-
ty for about 20,000 persons in Wave 6 of the
sipp the first annual "round-up." In
addition to the demographic and economic
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Figure 1.--A Partial Example of Basic Definitions
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(SALES) —> LOCATION N
LOCATION 1
> COLDWELL | LOCATION 2
BANKER
LOCATION N
information, the Wave 6 questionnaire also
asks for the employer name, address, and

employer identification number for up to three
employers.

The first step in this process was to exa-
mine the available economic data sources.
The Census Bureau conducts numerous economic
censuses and surveys, such as the Census
of Manufactures, which contain the needed
economic data. For 1linkage purposes, the
economic census records also contain a census
file number (CFN) which uniquely identifies
the establishment. They also contain the
establishment name and the establishment
address, but they do not contain the EIN.

The first option would be to match the SIPP
directly to each economic census needed.
(Figure 2 shows a simplified diagram with

Figure 2.--Simplified Diagram of Direct Match to

Three Economic Censuses
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only 3 possible economic data sources,)
This would dinvolve numerous matches on
employer names and addresses. Since we are
only trying to match about 20,000 cases, the
development and testing of programs and
the sorting of the economic files were more
than we wanted to tackle in this pilot pro-
ject. Further, the economic censuses do not
cover all establishments. That is, they do
not cover some "out-of-scope' establish-
ments nor do they cover small establishments.
Since about half of all establishments have
less than 5 employees, this is a serious
shortfall for our purposes.

A more attractive approach would be to con-
duct the match through an intermediate data
set and program system, namely the Standard
Statistical Establishment List (SSEL} and the
Census Control System or CCS (Figure 3).
The SSEL is a centralized multipurpose com-
puterized name and address file of all known

Figure 3.--Simplified Diagram of Match to Three

Economic Censuses Using the
SSEL and the CCS
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employer firms and nonemployer agricultural
firms. (This includes the out-of-scope and
small establishments as well as establish-
ments covered by the economic census.) The
CCS 1is an dinteractive random access name
search program and series of files derived
from the SSEL. It contains the establish-
ment name and address,  the EIN and the
census file number. The file also contains
selected search keys: ZIP Code from the
address, a name search key and the EIN.
Further, these files also contain selected
data such as the number of employees and the
annual payroll, In essence, the CCS is a
computer assisted manual search program, and
it seems to fit our needs quite nicely.
Thus, the approach taken is to use the CCS
to match to the SSEL to pick up the CFN and
selected bits of data. The CFN will then be
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used to match to the economic censuses. The
CFN has another nice property, it allows us
to match at the establishment or the enter-
prise level.

The CCS operates in two basic modes:

1. In the EIN mode, one provides the
system with the EIN and it returns
an abbreviated SSEL record for that
EIN.

2. In the name search mode, one pro-
vides the system with the name. The
system compresses the name, selects
the search key, locates the block
of records corresponding to this
name key, and returns all records
in this block. Additional
screening is performed based on
other data (such as ZIP Code) if
it's provided to the system, The
selection of the correct record is
then done manually.

For multi-establishment enter-
prises, located in either the EIM
or the name search mode, a second
search is donre which 1ists all
establishments within the legal
entity or enterprise, as appro-
priate. The selection of the
correct establishment record is
then done manually.

A hypothetical example would be as follows:
Suppose one wanted to locate American Art
Supplies, 1235 Main Street, 20735. We would
provide the system with "American Art Sup-
plies, 20735",

It would return, for example, the following
three records from the Block:

1. American Art Supplies
2. American Fabricaters
3. American Farm Products

We then select record (1) and it provides
a second listing containing, for example, the
following two records:

1, American Art Supplies-Hqt.
1235 Main Street.
2. American Art Supplies-Sales

425 Canal Street,

We then extract the CFN associated with
record 1, This is an oversimplification of
the system but it gives a general idea of
the process.

To make the process as efficient as pos-
sible, a stage-by-stage process has been de-
signed which maximizes the amount of computer
work and minimizes the amount of manual re-
view. For example, well-considered sorting
of the SIPP file can greatly speed the pro-
cess. That is, assembling the same employer
names into groups will allow one search for
many records with the same name. Employers
of 250 or more employees account for less
than 1 percent of all employers, but account
for 31 percent of all employees.

IIT. MATCHING PROBLEMS

There are numerous problems with name
matching, First, there are reported name
variations due to abbreviations, misspell-
ings, etc. For a household interview survey,
such as the SIPP, there are several things



that must occur to get a correct name spell-
ing. The interviewer must hear the response
and spell the name when filling in the form.
The data keyer must be able to read the
written entry and key the name. This, in it-
self is more than ample opportunity for the
introduction of errors. Plus, there are er-
rors introduced through phonetic problems.
Names such as KROEHLER, BEALLS FLORIST,
BURROUGHS, and PFEIFFER BREWERY would pose
such problems,

Also, the SSEL, as good as it is, does
contain some typographic errors. At any
rate, most of these cases are expected to be
resolved through the computer assisted manual
search process using the reported address and
"judgement." For example, 1if we are trying
to locate "KRAYLER, 75 Ely Street, Binghamton,
N.Y." we might decide that this is really
"Kroehler Manufacturing Co. of Binghamton."
We are referring to this process of decision
as "judgement" because some degree of uncer-

tainty wmay exist, If the level of uncer-
tainty seems excessive, the case will be
referred for further review. However, care

must be exercised
" judgement."
and

in the implementation of
It implies a lack of uniformity
nonempirical matching criterion.

Another problem is the reported name
variations for franchises and "Doing Busi-
ness As" vs. legal name. As an example,
an establishment may be commonly known as
"Wendy's," but in actuality, it is a franchise
using the Wendy's name and whose legal name
is John Smith Enterprises. The match process
does not have, in its design, an a priori
process to resolve these problems, but
the professional review process may be able
to identify and resolve such cases.

A potential problem is the presence of
mailing address on the SSEL rather than the
physical address. Although every effort is
made to obtain the physical address for the
SSEL file, there are occurrences where the
address on the SSEL 1is the address of the
lawyer, accountant, or the administrative
office, Depending on the particular circum-
stances, the problems may be solved or may
be intractable.

Also, multiple establishment names on SSEL
records may cause problems,

These are occurrences of different establish-
ments having the same name. A hypothetical
example would be as follows:

Clinton Aluminum (Hdqts.)
1235 Main Street

Clinton Aluminum (Mfg)
751 Ash Street

Clinton Aluminum (Sales)
755 Ash Street

This, in itseif, poses no major problems,
unless the address is not reported in the
SIPP. Thus, the first question is whether
there is sufficient name detail reported in
the SIPP to match such a case without address?
That is, are division or group names reported
in the SIPP? Given the amount of space on
the form, I think not. A typical SIPP entry
for this example would simply be "Clinton
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Aluminum.” In this event, other matching cri-
teria need to be implemented. If each estab-
lishment is in a different part of the coun-
try, the selection of the establishment with-
in the same SMSA as the SIPP respondent's may
be a reasonable criterion. Another possibi-
1ity would be to use the SIPP respondent's
occupation. For example, 1if the occupation
were salesman, a reasonable criterion would
be to assign the case to Clinton Aluminum -
Sales Division.

Suppose, in the Clinton Aluminum example,
we have located the correct legal entity,
but cannot match to the correct establishment,

This case should not be hastily written
off as a nonmatch. We already know alot
about it. We know the enterprise, the legal

entity, and we know that it is one of three
establishments. It seems that a conditional
allocation process will maximize the amount
of information, There are several ideas
for performing this allocation. One approach
would be to use an average value for all three
establishments. Another would be to randomly
assign the case to one of the three establish-
ments or to do the assignment according to
a probability function based on employment
size. The probability of correct match is
that dependent on the probability function
and, for mismatches, data utility is dependent
on the degree of homogeneity of the three
establishments. In the Clinton Aluminum ex-
ample, suppose that all three establishments
are the same size, Then the chance of a
correct match is one in three. In this same
example, the wage structure and degree of
unionization, etc. are likely to be quite
different between the establishments. Thus,
a mismatch will distort the data. In a case
such as Wendy's or Mdonald's, such data dis-
tortion would be minimal.

1 have not considered this allocation
process in depth, but will in the next few
months. At any rate, I will need to assign
two sets of flags to keep track of what was
done and how well the record was matched.
The first will identify the type of match,
The second will apply to allocated matches
and will provide an assessment of the prob-
ahbility of correct match.

1V. PRE-TEST RESULTS

A small-scale familiarization test of
this computer-assisted manual search process
using the Census Control System was conduct-
ed. The sample was comprised of 166
employer names reported in the Waves 1 and 2
of the 1984 SIPP. These cases were drawn

from a sample of Primary Sampling Units
{PSU). These PSU's were not scientifically
sampled, but were arbitrarily chosen to

include (1) a variety of PSU's (by size and
region), and (2) a variety of manufac-
turers. Because this is not a scientific
sample and only manufacturers are included,
the results cannot be generalized and are
included only as an approximate indicator.
The purpose of this exercise was primarily
educational; that is, to see how the process
works with real data.



Waves 1 and 2 asked for the name of the
employer for which the person worked during
the reference period. Although the employer
address and Employer Identification Mumber
vere not collected in these waves, we tried
to obtain the employer addresses for these
cases from a variety of reference materials,
such as the Major Employer Lists from the
1980 census, telephone directories, and
Standard and Poor's Index of Corporations,
Table 1 shows the different levels of
employer information and the proportion of

Table 1.--Results of Address Search Operation

Even though an establishment address was
found for only 43 percent of the cases, the
employer name in the SIPP was matched to the
correct enterprise 78 percent of the time.
The similar match rate is 78 percent for le-
gal entities and 51 percent for establish-
ments. For those cases where there was an
establishment address, the match rates are:
88 percent for enterprises, 88 percent for
legal entities, and 81 percent for establish-
ments., (Note that the Tlines "Matched to
Enterprise" and "Matched to Legal Entity" are
not equivalent. As an example, if a person
reported he/she worked for Sears, Roebuck
and Company, the person can be matched to
the enterprise, but not to the legal entity.

That is, which of the following would be the
correct legal entity: Allstate Insurance,
Coldwell Banker & Co., Dean Witter Financial
Services, or Sears Merchandise group? As it
43.4 turns out in this very small-scale test, we
did not encounter any cases of this type.

Item No. | PCT
TOTaTeevosensocancesenssssess | 166 (1000
With Corp. HdgtSeceeaceoses 94 | 56.6
No Corp. HdqtSeseseocsvsces 72

I

With Estab. Address.......... | 72 | 43.4 Hence, the number matched to legal entity is
With Corp. HAQtSeeuessvesee 44 %g.g 130 and the number matched to enterprise is
. 130.)

No Estab. AddresSeesceseseose 94
With Corp. HdqtSseseesscaes ‘ 50
No Corp. HdQlSeeeveoascnnss

56.6 1. Type 1 -- These nonmatches represent cases

30.1 where there were more than one establish-

26.5 ment with the same name all at different
addresses. If the address was reported
in the SIPP, we would have been able to
match these cases. Thirty-one of the 46
nonmatch cases were Type 1's.

|
No Corp. HdgtSeeeeovonscnns 28 {
]
|

cases at each of these Jlevels.
shows selected results of this test.

Table 2

Table 2.--Results of Matching Test

Total With Establishment | No Establishment
SIPP-SSEL Match Status ota: Address Address

Number | Percent Number Percent Number | Percent

Total.. o iiiiiinineniaoencsonancas seereneen 166 100.0 72 100.0 94 100.0
Matched to Enterprise........ Ceierassenaann 130 78.3 63 87.5 67 71.3
Matched to Legal FEntity (EIN)............. 130 78.3 63 87.5 67 71.3
Matched to Establishment................. 84 50.6 53 80.6 26 27.7
Uniquely Identified by Name............. 75 45.2 49 68.1 26 27.7
Uniquely Identified by Mame & Address... 9 5.4 9 12.5 X X
Not Matched to Establishment..... cerasaes 46 27.7 5 6.9 41 43.6
TYPE Teiiii ittt iieenncnencsnsccannnans 31 18.7 X X 31 33.0
TYPE 2 iiiiiiinrennnrensocsnssossnanens 9 5.4 5 6.9 4 4,3
TYPE 2tiiiieninineenenanans Ceeseneas oo 6 3.6 0 .0 6 .0
Type 4. iiiiiiinraroaenanen Cererenenes 0 0 0 .0 0 .0
Mot Matched to Legal Entity (EIN)......... 36 21.7 9 12.5 27 28.7
Not Matched to Enterprise.....ccceevueennns 36 21.7 9 12.5 27 28.7

¥ -- Data cell does not apply.

Type 1 -- These nonmatches represent cases where more than one establishment was found in the SSEL,
all at different addresses (but part of the same company) and the company name matched the name
reported in the SIPP.

Type 2 -- These nonmatch cases represent more than one establishment at the same address in the
SSEL; that is, we would need more information than just the address (such as plant or division
name or SIPP occupation) to identify the correct establishment.

Type 2 -- These are cases where the SSEL contains mixed types of entries, some Type 1 and some
Type 2.

Type 4 -- These are cases where we could not identify any establishments in the enterprise by name.
There were no Type 4's in the test.

(See text for more details on the definitions of the nonmatch types 1-4.)
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2. Type 2--These are cases where there are
more than one establishment with the same
name and at the same address that is, we
need more information than just the name
and address (such as plant or division
name or SIPP occupation). Nine of the 46
nonmatch cases were of this type.

3. Type 3--These are cases where the SSEL con-
tains mixed types of entries, some Type 1
and some Type 2.

4, Type 4--These are cases where we could not
identify any establishments within the
enterprise by name., There were no Type
4's in the test.

There were 36 cases for which we could not
locate the enterprise on the first pass. A
large part of this is due to the lack of
address for these cases, For the 16 of these,
the location was apparently outside the search
area we tried (PSU of SIPP respondents ad-
dress). An address reported in the SIPP will
permit us to match most of these. Also, we
were able to locate an additional 12 through
further research. These were, in general,
very small companies. The remaining 8 are, as
yet, unresolved. Given the nature of this
test, these results were most encouraging.

The 130 SIPP-SSEL matched cass were also
matched to the Census of Manufacturers (CM).
Of these, 100 matched exactly 26 matched to
the enterprise, but the establishment was
non-manufacturing and not in the CM, 3 very
small and out-of-scope for the CM, and the
remaining case was a true nonmatch.

V. OTHER ISSUES

There are a number of other issues to be
faced in this project, some of which are:

1. Adjustment for nonmatches--allocation or
reweighting. Nonmatch rates will be sig-
nificantly different between 1large and
small employers. Since much of the
analysis will be affected by this, some
sort of allocation or reweighting will be

necessary.
2. Development of match status flags and
probability of correct match status,

3. Development of a process of computing
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match error rates.
4, Errors in EIN's.

5. Differences in reference periods between
the Economic Censuses, SSEL, and the
SIPP.

6. Suppression issues in data releases.

We will be investigating these issues in
the next few months as work on this pilot pro-
ject progresses,
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PISCUSSION

Joseph Steinberg, Survey Pesign, Inc.

INTRODUCTION

The three papers presented illustrate three
of a number of varying objectives of exact
matching:

(1) addition of data from second file to host

file for the same IRS business tax unit;

(2) construction of a more comprehensive

frame by combining files; and

(3) addition of variables on establishment

economic data to data for individuals in
the Survey of Income and Program Partici-
pation (SIPP).

This discussion primarily comments on earlier
drafts of these papers.

These papers describe the files used and how
the matching was done in fine detail. 1 leave
it to those more expert to comment on these
matters; I will not try to comment on that.

PERSPECTIVE OF COMMENTS
The point of view taken

comments was:
(1) How does the quality (or likely results)

in preparing these

of the exact matching conform to
statistical standards used to judge a
statistical study or to Judge

completeness of a frame?

(2) After reading or listening to the paper,

what is known about factors (and their
magnitudes) affecting the nonsampling
error component of the results?

(3) What additional information should be
made available to Jjudge the nonsampling
error?

(4) What more (should) might possibly be

tried to reduce the nonsampling errors?
Further, if a sample reinterview program
is considered useful in  measuring
coverage and content (net and aross)
differences in a sample survey or census,
why not use a sample reinterview program
for evaluation and calibration in
matching studies?
Is the matching approach optimal or is it
better to collect data through a survey
process?

In view of the review approach, you will see
that this discussion provides some comments and
a series of auestions for the presenters.

(5)

(6)

GREENTIA

Nick Greenia has an interesting problem, even
though both files come from IRS forms. The
supplementary forms for individuals (C, F, and
4835), which are of interest, may not show the
EIN or, if EIN is shown, it may be incorrect.
What 1is known (if anything) about false
nonmatches or false matches as a result (since
only the 1979/1980 files of the Forms 941/943
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were used, and not 1978/1979)? What is known
about the false nonmatch rate which resulted?

It dis interesting to observe that many
identifier systems have similar problems --
here it is the "sole propietorship/corporation
connection” re the EIN, There used to be (and
may still be) the problem in the SSN: multiple
people gave an identical SSN as a result of the
purchase of a wallet that had a valid SSM on a
specimen identification card.

I noted that matched cases were dropped when
the 941/943 payroll was greater than the sole
proprietorship's business deductions. Was any
effort made to contact any sole proprietorship
when this was found? Wouldn't it be of
interest to know, for a small sample, at least,
under what circumstances this situation arose?

May not treating such cases as unmatched
eliminate an  important <class of novel
situations? Why do you think, HNick, that
reweighting overcomes the problem?

Given the assertion in the paper "... that a

significant portion of true matches remained to
be found ..." (Section V), would the analytic
objectives be served 1if the tabulations of
"matched" data are based on not much more than
the original set of matches? Would the
nonsampling error of the results be too large?

I have often wondered whether information on
the Forms W-3 was available on any accessible
file. Since the Form 941 employment is only
for employees for the pay period ending March
12, would a more useful source of employment
and payroll be:

(1) the number of statements--counts of Forms

W-2 and

(2) total payroll for the year from the
summary W-3 process?

Incidentally, if any of these auestions

suggest a need for contact with a business (as
re 941/943 payroll greater than business
deductions), a statistical study (perhaps
conducted by a third party) should be
considered the vehicle, with results available
to IRS only in tabulations (screened for
disclosure problems). Consider, a statistical
reinterview program may be a useful means for

evaluating overall quality and not just for
special issues.

HIRSCHBEPG

Now I turn to Dave Hirschberg's paper. In
the paper, 1 found the interesting points:

(1) that the Master Establishment List (MEL)
is unique in 1its representativeness of
small businesses of all size categories,
and
that the total number of businesses
included in the MEL exceed more than half
of the population or universe of all
(small and large) businesses reporting to
the Internal Revenue Service.

(2)



My question is: How complete is MEL? The
tables show the relation of the Duns Market
Identifiers f{or DMI} to County Business
Patterns. How do the distributions of MEL
compare with some standard? And, by Standard
Industrial Classification (SIC code) and
employment .size?

At another point, the author indicates that
businesses not represented in the MEL are
mostly smaller businesses or individuals that
might be located in their homes or who, due to
limited activities, would not appear in the
credit markets nor advertise in the yellow
"pages.

In view of this, what problems
the Small Rusiness Administration
MEL? Also, what is known about
inclusions in MEL files of firms
existence (given the slowness of purge of the
DMI and Market Data Retrieval, Inc's “yellow-
page" listings)? What is the duplication rate
still in the file? (Cne source paper says "...
hopefully relatively few.") Further, what is
known of the proportion of false matches --
discards from one file or the other that really
didn't match? This is not to suggest that
"Findit" as a match program has any discernible
problems -- at least to my knowledge.

are there in
(SBA) use of
the rate of
no longer in

Now, I turn to another matter. This project,
creation of MEL, was initiated since there was
essentially no single file available to SBA
which satisfied its needs--and it is understand-
able why various agencies have statutes (Census)
or regulations which require confidentiality of
frames, privacy being deemed more important than
government-wide efficiency.

What is the confidentiality status of MEL?

Does SBA have a regulation which prohibits
disclosure? What are any other possible public
uses - could another government agency, say,

Department of Energy, or could a research firm
doing a study for a government agency have
access? At what price? How does this compare
to your costs?

On another matter -- what improvements in
file completeness would there be from access to
the UI files in the 25 states willing to share
their files? Has  anyone explored the
possibility that uniform files for these 25
states may exist in a Federal agency's hands --
the Bureau of Labor Statistics (BLS)? And what
cooperation can be worked out between SBA and
BLS, given written agreement by these 25 states
to permit SBA access?

The paper recognizes that data collection is

"non:rigorous" and, therefore, employment, and
possibly SIC codes, too, may be inaccurate.
What, if anything, can be said about the

effects of possible inaccuracies on the use of
subsets of MEL as survey frames? Consider the
value of a sample reinterview program to check
on quality.

Finally, the paper mentions that some checks
were planned, e.q., MEL vs. University of
Michigan, Survey Research Center's sample of
their nonhousehold establishment Tist. Are

304

there any results of such checks available?
What do they show about the completeness of MEL?

SATER

Now concerning Doug Sater's paper; first, I
turn to the SIPP information collection to be
used for the match. Has Census considered the
desirability of expanding the questions being
asked (name of employer, address, employer
identification number)? Perhaps, in addition
to address (or, if not available), they could
consider getting nearest street intersection;
asking for telephone number at place of
employment -- for possible use, when no EIM is
given, for calling the employer; or, if no
address, calling to establish an address?

Also, re SIPP-collected data -- what steps
are taken to assure that SIPP-collected EIN is
consistent with SIPP-collected information on
employer name and address?

The paper discusses a prospective matching
project, and it is interesting to read about
the decision process that leads to the decision
concerning the source file and wmatching
method. It will be interesting to hear, in the

future, what actually took place: the degree
of manual effort and the various costs.
Incidentally, what 1is the relative budget

planned for this matching activity compared to
the SIPP data collection phase? It would be
interesting to know, both here and in other
matching projects, about relative budgets for
matching vs. data collection of source surveys.

In view of the author's contention that they
expect to obtain (in the SIPP) valid EINs about
40 percent of the time and that there is a
need to use a variety of methods to try to
determine the EIN in the remainder, how will
the match validity be tested? (The paper says
error measurement will be the subject of future
development. And evaluation strategies will be
the subject of future development.) What about
considering a sample reinterview program as
part of the evaluation strategy?

The paper describes a small scale
familiarization test. Admittedly, it was not a
true test, since address and EIN had not been
collected in the nonprobability set of units
used for the test.

How secure are you, Doug, in the rates of
exact matching cited in the paper? Do you have
plans for another, truer, test, using a
subsample of the SIPP that you plan to use,
before mounting the full-scale matching
project? Suppose the results are not as good
as in the small-scale familiarization test;
what if the results suggest a 60-70 percent
match rate. Would you recommend the project
move forward?

The paper notes that adjustments are planned
for matching problems. What order of magnitude
of matching problems do you believe are likely
to occur, for which allocation or reweighting
is the preferred solution? What do you anti-
cipate will be the net effect on the level of
nonsampling error in some principal result?



REJOINDER

Nick Greenia, Internal Revenue Service

The discussant's observations are, of
course, most appreciated and exhibit a grasp of
the Sole Proprietorship Link Study's fundamental
problem: as a first time study, it had to cope
with how much was simply unknown.

The decision to employ the 1979/1980 file
of Form 941/943 records and omit the 1978/1979
file as well as the fiscal filing period
possibility was due to two factors: higher
processing costs and the 1979 calendar filing
period assumption. Higher costs of additional
linkage processing for files not originally
designed for the 1ink studies per se (i.e., the
SO0I-perfected sole proprietorship sample file
and the Census-perfected Form 941/943 population
file) were deemed unwarranted primarily because
(a) for Tax Year 1979 some 99% of all Forms 1040
had calendar year 1979 filing periods and (b) of
those which had fiscal or non-1979 filing
periods, many were probably filed for members of
partnerships.

Other than what is known of false matches
obtained from match processing as well as the
increase in aggregate data vresulting from
reweighting for false non-matches (increases of
16% for number of businesses, 10% for payroll,
and 11% for employment), nothing is known of
this processing decision's direct impact on
false matches and non-matches. Probably it had
little impact since match problems in general
were thought to be attributable primarily to the
Employer Identification Number (or lack of it)
on the sole proprietorship's business schedule.
The second Sole Proprietorship Link Study (Tax
Year 1982) 1is expected to benefit from the 1979
experience in this regard primarily because such
tradeoff decisions as necessitated for the 1979
Study will be precluded by the 1982 sample file
format design.

No
during

contacted
phase

sole
the

proprietorships
study's match

were
processing

305

primarily due to resource constraints. Although
the payroll/deductions discrepancy was designed

to catch "hidden payroll" on the business
return, the 1982 study probably will compare
payroll to proxy payroll. This change is sug-

gested by the 1979 experience which has led us
to believe that hidden payroll is less of a
potential problem than the overstating of proxy
payroll--primarily due to 1its inclusion of
contract labor payments as well as payroll not
reportable on Form 941/943 for certain employee
classes. Again though, it is important to err on
the conservative side (particuiarly when examin-
ing the payroll/deductions relationship) by
building a sound match base, due to the large
weights on some sample business records.
Reweighting is thought to overcome potential
problems of omission by compensating for any
marginal matches missed through groups of solid
match records with similar characteristics.
Further, it was a desirable step in order to
provide the Small Business Administration (SBA)
with as full a data set as possible to meet
SBA's own analytic needs.

The discussant's suggestion to replace the
Form 941 file with W-3 file counterpart informa-
tion (total conpensation for payroll, number of
W-2's attached as an employment proxy) would be
desirable if control problems currently confront-
ing the W-2/W-3 tapes--annually provided to IRS
by SSA for the Combined Annual Wage Reporting
Agreement Form 941/943 reconciliation effort--
could be overcome. SSA is planning to overhaul
its current computer processing system in 1987,
which might be a more appropriate time to
reconsider such an approach. In the meantime,
however, it might be worthwhile to pursue this
idea with the thought of supplementing Form 943
information--weakened in the past by reporting
qualifications as well as the general problem of
reporting employment only for the March 12 pay
period,



REJOINDER

David Hirschberg, Small Business Administration

Joseph Steinberg's questions regarding the
Master Establishment List's (MEL) quality and
conformity to statistical standards lie at the
heart of the matter, once the major issue of
mechanically merging files is solved.

Limited opportunity exists here for full
discussion of the quality issues raised by
Joseph Steinberg. However, there are several
studies and reports which provide the inter-
ested researcher with such information. Dis-
cussions of the overall qua11ty of the Dun's
DMI file can be found in "D&B, DMI: Data User
Conference."” [1] Another publication of in-
terest includes, "A Comparison of Employment
Data From Several Sources: County Business
Patterns, Ul and Brooking's USEEM," by Candee
Harris. [2] That report provides a fairly
extensive examination by industry of the small
business population.

Generally the nonsampling errors which are of
concern can be examined from the information
presented. The impact of the matching on the
overall quality of the MEL is more compli-
cated. From a statistical point of view,
little 1is known about how completely the
"yellow pages" cover the universe of business.

Definitive efforts to evaluate the Master
Establishment List are hampered by the lack of
uniform numerical didentifiers in the various
systems. Even when numerical identifiers, such
as Federal employer identification numbers, are
available, the matching of files from different
systems is not a straightforward task, as Nick
Greenia has pointed out in his paper. [3]

A great deal of work is needed in this area,
and access to administrative records from State
and Federal agencies is necessary. In addition,
a requirement exists to more carefully define a
small business for statistical purposes.

The overall documentation of the Small Busi-
ness Data Base work can be found in the ap-
pendices to the "State of Small Business: A
Report of the President" for each year begin-
ning with 1982. [4] A more comprehensive guide
to information relating to specific issues can
be found in "The Development of the Small
Business Data Base of the U.S. Small Business
Administration: A Working Bibliography" by
Bruce D. Phillips. [5] Most of these publi-
cations are available from the Office of
Advocacy. Methodological and quality issues
raised by Steinberg are directly addressed.
Steinberg also raised the issue of the MEL's
confidentiality status. This is now under
discussion with the firms producing the files,
and a formal statement on this issue should be
forthcoming.

As mentioned previously, the
match files of business firms,
large turnover rate,

inability to
along with a
plagues any attempt to
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develop independent verification of the MEL.
The University of Michigan Survey Research
Center report, although vigorous 1in its ap-
proach, was not able to overcome these prob-
lems. [6] When differences between the two
files occurred, it was difficult to determine
precisely what the problem was.

One final comment with regard to the State
unemployment insurance data is in order. The
potential use of these files was explored with
the States and the Bureau of Labor Statistics;
because of confidentiality provisions, access
could not be provided. Although a few States
did decide to make their files available for
research purposes, the cost involved in inte-
grating them into the MEL precluded their use.
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