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M J onfarm payroll employment data provide one of the most im-
/ / portant sources of current information on economic activity at 

/ / the national, state, and local levels. Collected and published 
/ m / monthly by the Bureau of Labor Statistics (BLS), these data 

J L • provide not only a timely picture of overall employment con-
ditions but also detailed information on trends at the industry level. In addi-
tion, these data focus on an economic variable that is of interest to the 
general public as well as to fiscal and monetary policymakers. The monthly 
release of nonfarm payroll employment statistics therefore affects both the 
public's perception of current economic conditions and the decisions of na-
tional, state, and local policy authorities who seek to influence economic ac-
tivity at all levels. 

Unfortunately, while the survey methodologies used to produce prelimi-
nary estimates of total and industry nonfarm payroll employment identify 
current employment trends reasonably well, they do not do this job perfect-
ly. Payroll employment statistics are revised on an annual basis, and some-
times these revisions can be quite large. For example, substantial downward 
revisions to preliminary employment estimates for both 1990 and 1991 re-
vealed that the 1990-91 recession was more severe than survey data origi-
nally indicated (see Table 1). However , these revised statistics were not 
available for analytical purposes until after the nation already was out of 
that recessionary period, far too late to have value for fiscal or monetary 
policy action. 
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The impor tance of month ly payroll employmen t 
statistics to both business decisions and economic pol-
icymaking—and the fact of their revision on an annual 
basis—raises the following question: Is there any way 
to predict the direction and magnitude of industry pay-
roll employment revisions? Research by David Neu-
mark and William L. Wascher (1991) indicates that, at 
the national level, the answer to this question is yes. 
Recent research conducted by this author conf i rms 
Neumark and Wascher ' s results and further suggests 
that, in most cases, revisions to preliminary state pay-
roll employment estimates may also be predictable. In 
presenting the new research, this article discusses the 
process by which revised data replace preliminary sur-
vey data at both the state and national levels, confirms 
Neumark and Wascher ' s (1991) results, and extends 
these results to demonstrate that it may also be possi-
ble to predict annual revisions to preliminary state em-
ployment statistics. 

Table 1 
Preliminary and Final BLS Estimates of 

Total U.S. Nonfarm Employment: 1976-93 
(Annual March employment, in thousands) 

Preliminary Final Size of 
Year Estimate Benchmark Revision 

1976 77,906 78,092 186 
1977 80,547 80,493 - 5 4 
1978 83,734 84,607 873 
1979 87,346 88,654 1,308 
1980 89,960 90,253 293 
1981 90,720 90,371 -349 
1982 89,679 89,566 -113 
1983 88,172 88,232 60 
1984 92,234 92,587 353 
1985 96,045 96,042 - 3 
1986 98,617 97,987 - 6 3 0 
1987 100,462 100,202 - 2 6 0 
1988 104,161 103,535 -626 
1989 107,017 106,624 -393 
1990 109,581 108,606 -975 
1991 108,147 107,507 -640 
1992 107,359 107,300 -59 
1993 108,672 108,935 263 

Source: Calculated by the Federal Reserve Bank of Atlanta using data from 
the Bureau of Labor Statistics, U.S. Department of Labor. 

.Payroll Employment Data: 
The Establ ishment Survey 

Each month, the BLS releases detailed industry in-
formation on employment, hours, and earnings in its 
publication Employment and Earnings. Although most 
of the statistics focus on national industry variables, 
state industry data also are reported.1 As will be dis-
cussed, the preliminary estimates of current state and 
national employment, hours, and earnings reported in 
this publication are based on information derived from 
a survey of approximately 370,000 business establish-
ments. The survey is designed to provide an accurate 
measure of state and national industry trends, but these 
preliminary estimates always are subject to revision, 
and such revisions are made only with a substantial 
lag. These realities pose difficulties for timely and ef-
fective decision making. 

A second complication with respect to these data is 
the fact that state and national industry statistics are 
not directly comparable. National data, both pre- and 
postrevision, are derived primarily from survey infor-
mation. By contrast, al though survey information is 
used to produce preliminary state payroll employment 
estimates, final revised state industry data are derived 
f rom a nearly complete census of local employers . 2 

Therefore, in order to be clear about the relationships 
that exist between the prel iminary and revised ver-
sions of state and national industry statistics, it is nec-
essary to consider the sources of this information in 
some detail. 

As mentioned earlier, at the national level prelimi-
nary monthly estimates of industry employment lev-
els, hours worked , and wages earn ings are derived 
from a survey, known as the establishment survey, of 
approximately 370,000 U.S. business establishments. 
The sample of f i rms surveyed each month ranges from 
goods-producing mining and construction companies, 
to service-producing wholesale and retail sales estab-
l i shment s , to local , s tate , and fede ra l g o v e r n m e n t 
agencies. The collection and analysis of these survey 
results is a collaborative effor t between the BLS in 
Washington and state administrators of federally man-
dated unemployment insurance (UI) programs, most 
of whom are employed by their respective state's de-
partment of labor. 

In accordance with the mandates of this program, all 
firms paying social security taxes on their employees 
must file a detailed quarterly statement, an ES-202 re-
port, with state UI program administrators. The report 
requires f i rms to provide a monthly summary of their 
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average employment levels, the total number of hours 
worked, and the dollar value of wages paid to employ-
ees. Approximately 98 percent of total nonfarm employ-
ees in the United States are covered by the provisions 
of these UI programs so that when the states compile 
the monthly information contained in these quarterly 
reports, they obtain a virtual census of state nonfarm 
employment. However, the fact that the reporting pro-
cedure is quarterly causes delays, as does the need to 
clean up the data before they can be published. The re-
sult is a substantial lag in availability of data.3 

To produce more timely preliminary estimates of 
state and national employment , the BLS created the 
es tab l i shment survey. Unl ike the quarter ly ES-202 
reports required of all employers , monthly surveys, 
known as the BLS-790 reporting form, are collected 
f r o m a small sample of state f i rms . T h e sample is 
stratified according to firm size and industry type and 
usually includes a nearly complete accounting of the 
largest employers in the state. Each month, state UI 
administrators must collect the completed BLS-790 
surveys, compile their results, forward a copy of the 
data to the BLS for its use in deriving national indus-
try statistics, and retain a copy for deriving state indus-
try estimates. 

Of concern to users who wish to analyze national 
employment trends is the fact that the national and 
state preliminary estimates differ in the quality of the 
survey information used to depict current economic 
activity and in the methodology used to analyze the re-
sults of monthly surveys. First, state-level survey sam-
ple sizes are too small, in general, to produce reliable 
industry estimates below the two-digit SIC level of dis-
aggregation. By contrast, for the nation the complete 
sample is large enough to produce industry estimates at 
the more disaggregated three- and four-digit SIC code 
level. As a result, the national survey produces a more 
finely tuned picture of current economic activity. 

Second, substantial methodological differences char-
acterize analysis of the monthly survey results at the 
state and national levels. The BLS produces prelimi-
nary nat ional industry stat ist ics us ing in format ion 
from the entire sample, which is stratified according to 
industry type and firm size and designed to provide re-
liable estimates of nearly 1,700 categories of f i rms, 
c lass i f ied according to approximately 250 industry 
types and nine size classes.4 The BLS uses BLS-790 
survey results to produce estimates for each of the cat-
egories and then sums the appropriate elements of the 
resulting matrix to produce monthly estimates of total, 
sectoral, and industry employment levels, hours, and 
earnings for the nation. 

Before releasing the data to the public, however, the 
BLS adjus ts these industry statistics to account for 
cyclical variations in industry employment trends. Dur-
ing the course of the business cycle, firm births and 
deaths generally occur at varying rates. During periods 
of economic recovery and expansion, new firms tend 
to develop in relatively large numbers, thereby boost-
ing employment totals; in contrast, during periods of 
economic contraction, existing firms tend to go out of 
business in relatively large numbers, resulting in job 
losses. Because delays in report ing f i rm births and 
deaths can skew the representativeness of the sample 
at any given time, the BLS has developed a procedure 
known as bias adjustment to account for such cyclical 
variations. The BLS began calculating bias adjustment 
factors in the early 1980s, and BLS estimates of em-
ployment at cyclical turning points have subsequently 
more closely matched revised data. 

At the state level, the relatively small size of the 
survey samples makes it impossible for UI program 
administrators to adopt the BLS methodology in its 
entirety. In part icular , the s tates do not a t tempt to 
replicate the BLS matrix nor its four-digit level of de-
tail but instead produce estimates at the more disag-
gregated two-digi t level. In addi t ion , a l though the 
states do calculate bias adjustment factors in order to 
account for cyclical variat ions in industry employ-
ment, the small size of the state samples introduces 
greater variability in these factors than occurs at the 
national level. The statistical properties of each of the 
state samples are different enough that it is inadvisable 
to add up preliminary state industry estimates for pur-
poses of analyzing national employment trends. The 
BLS warns its readers not to do so, and none of its 
published reports include sum-of-states variables, pre-
liminary or revised. 

Within six weeks of the initial data collection, BLS 
officials and state UI program administrators are able 
to release to the public a wide range of current national 
and state industry statistics. Preliminary national indus-
try statistics for any given month are released on the 
first Friday of the month subsequent to the collection 
of survey data, and preliminary state data are released 
during the last week of that same month. These survey-
based preliminary estimates are generally reliable indi-
cators of state and national industry trends. Because all 
preliminary estimates are revised at least twice, however, 
the result may be substantial changes that are signifi-
cant for the perception and analysis of economic trends, 
as mentioned above. The first of these data revisions 
occurs in the month immediately subsequent to their 
initial release. At this t ime, addi t ional in format ion 
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obtained f rom late or corrected survey responses is 
added to the original sample, and estimates are recalcu-
lated. Like the data that they replace, therefore, these 
revised preliminary estimates are based solely upon in-
formation contained in BLS-790 surveys. 

By contrast, the second and theoretically final set of 
revisions also incorporates information f rom quarterly 
ES-202 reports.5 In general, the states collect, clean up, 
and compi le the results of quarterly ES-202 reports 
within a one-year period. As previously indicated, the 
quarterly ES-202 reports provide a virtual census of lo-
cal nonfa rm payroll employment . Approximate ly 2 
percent of total state nonfarm employment, however, is 
not covered by the mandates of the unemployment 
compensation program, and instead state administra-
tors tap alternative data sources in order to obtain esti-
mates of this employment . Nevertheless, at the state 
level, final revised monthly industry statistics are de-
rived from something that is very close to being a com-
plete census of local nonfarm business establishments. 

T h e BLS has deve loped a hybrid approach that 
combines information f rom both ES-202 reports and 
BLS-790 surveys to produce f inal revised nat ional 
s tat is t ics . The BLS col lects comple te E S - 2 0 2 data 
f rom each state only for the month of March. These 
state data are summed to create national totals for each 

Table 2 
Benchmark Revisions to 

Sectoral Employment: March 1993 
(Employment in thousands) 

Preliminary Final Size of 
Sector Estimate Benchmark Revision 

Mining 590 603 13 
Construction 4,109 4,177 68 
Manufacturing 17,768 17,974 206 
Transportation, 5,662 5,720 58 

Communication, 
and Public Utilities 

Trade 25,228 25,036 - 1 9 2 
Finance, Insurance, 6,533 6,633 100 

and Real Estate 
Services 29,612 29,647 35 
Government 19,170 19,145 - 2 5 

Total 108,672 108,935 263 

Source: Calculated by the Federal Reserve Bank of Atlanta using data from 
the Bureau of Labor Statistics, U.S. Department of Labor. 

of the 1,700 series previously estimated using BLS-
790 survey data alone. The appropriate cells in this 
matrix are again aggregated to produce national statis-
tics for total, sectoral, and industry variables. Howev-
er, this t ime the national totals derived by summing 
state ES-202 data produce March population bench-
marks for each of these series. 

Once established, March populat ion benchmarks 
are compared with revised prel iminary March esti-
mates for each of the firm types tracked. This compar-
ison determines both the direction and the magnitude 
of the revisions required to bring each pair of series— 
preliminary and final—into line. As illustrated by the 
sectoral data presented in Table 2, some preliminary 
estimates may be adjusted upward and others down-
ward. In the aggregate, of course, total U.S. nonfarm 
payroll employment revisions will be either positive or 
negative. The upward revision of 263,000 to total em-
ployment in the most recent rebenchmarking of data 
for March 1993 was the first such upward adjustment 
since March 1984 (see Table 1). 

In the final step of this process , the BLS uses a 
"wedge-back" procedure to distribute industry revi-
sions back through the preliminary data to April of the 
previous year.6 Accordingly, one-twelfth of the bench-
mark revision is added to the revised preliminary esti-
mate for April of the preceding year; this fraction then 
increases monthly until eleven-twelfths of the revision 
is added in February of the benchmark year. 

In contrast , then, to state final revised est imates, 
which are derived primarily f rom the information con-
tained in ES-202 reports, final revised national indus-
try statistics are derived f rom a hybrid of census and 
survey information. On the one hand, census informa-
tion is used to derive March benchmarks for all indus-
try variables and to adjust the levels of these series for 
the period between March benchmark observations. 
On the other hand, in this intervening period BLS-790 
survey information still largely determines the month-
to-month changes in industry var iables . There fore , 
even in their f ina l revised fo rm, na t ional indust ry 
statistics incorporate a great deal of information ob-
tained from monthly surveys. 

Characterist ics of National and State 
Payroll Employment Revisions 

The key to more accurately predicting payroll em-
ployment revisions lies in understanding some important 
characteristics of these revisions. These characteristics 
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and their interrelatedness can be illustrated best by 
compar ing the two sets of prel iminary and revised 
March data for the 1976-93 period reported in Table 3, 
as well as two other variables that can be derived from 
these data. The two primary series reported in this table 
include total U.S. nonfarm payroll employment as pub-
lished by the BLS along with the alternative national 
total that can be derived by summing state-level data. 
The two additional variables that can be calculated 
from these data include the revisions made to each of 
the preliminary totals and the gap between the two na-
tional series, preliminary and revised. 

The preliminary totals reported in Table 3 are iden-
tical to the revised preliminary statistics originally re-
ported by the BLS in their publication Employment 
and Earnings.1 By contrast, the " f ina l" revised data 
repor ted in the table represent the latest rev is ions 
made to official payroll employment statistics. Sever-
al significant revisions have been made to these series 
over the years, and only the latest version of these data 
were examined in this research.8 Therefore , the re-
vised values reported in Table 3 generally are not the 
same as those originally published by the BLS.9 

An examination of the two sets of data presented in 
Table 3 reveals several interesting relationships. First 
and foremost, perhaps, is the fact that the stories told 
by each of the revised national total employment se-
ries are quite similar. Since 1976 the U.S. economy 
has been th rough two comple te osci l la t ions of the 
business cycle, both of which are reflected in these se-
ries. In particular, each of these national totals cap-
tures a period of expansion (1976-81) and recession 
(1981-82) followed by a second period of expansion 
(1983-90) and recess ion (1990-91) . In fact , as the 
year-over-year growth rates reported in Table 4 indi-
cate, the two final revised series provide nearly identi-
cal pictures of annual employment trends. Although 
this result might be expected given that the March val-
ues of the series are so closely related, it is important 
to note that the annual averages calculated from all of 
the available monthly data reveal a similarly close cor-
respondence between year-over-year growth rates.10 

In contrast to the relatively tight relationship that 
exists between the year-over-year growth rates implic-
it in the revised data, growth rates calculated from pre-
liminary estimates of both of these series often differ, 
sometimes quite substantially. In some cases, in fact, 
these different estimates can lead to very different as-
sessments of the overall health of the national econo-
my. For example, while preliminary national data for 
March 1992 seemed to indicate a deceleration of em-
ployment losses associated with the 1991 recession, 

the preliminary sum-of-states total appeared to indi-
cate a deepening of the recession. The release of final 
data revisions demonstrated that the recovery already 
was underway, however, and that it was much stronger 
than originally suggested by the preliminary data in 
both cases. In general, preliminary national data offer 
a more precise picture of current economic activity 
than the sum-of-states alternative. The BLS's decision 
not to provide sum-of-states totals in their publications 
therefore appears reasonable. 

Given the way in which preliminary national and 
state estimates are derived, it is not surprising that the 
average size of the sum-of-states revision is signifi-
cantly larger than its national counterpart. Measured in 
relative terms, the average size of the national revision 
during the period studied was 0.53 percent of the con-
temporaneous national total. The average size of a 
similar measure of revisions to the sum-of-states total 
was a much higher 0.88 percent, reflecting revisions 
for individual states that ranged f rom a low of 0.72 
percent for Minnesota to a high of 2.88 percent for 
Wyoming . As these percentages show, revis ions to 
prel iminary national totals are substantially smaller 
than those for either the sum-of-states variable or for 
any of the states individually. 

In addition to being large relative to their national 
counterpart, the revisions to the sum-of-states variable 
also appear to have a cyclical pattern. Although the 
states do calculate bias adjustment factors to account 
for cyclical differences in the rate of firm births and 
deaths, the relatively small size of the state survey 
samples introduces greater variability in these bias ad-
justment factors than is the case at the national level. 
As a result, preliminary estimates of the sum-of-states 
total still tend to be revised upward during periods of 
recovery and expans ion (as was the case in 1976, 
1978, and 1984) and revised downward during reces-
sionary periods (as in 1982, 1990, and 1991). 

The final variable presented in Table 3 is the gap 
variable, which measures the difference between the 
national and sum-of-states employment totals. One of 
the most interesting features of the data in the table is 
the fact that the gap between the two revised national 
totals is consistently negative throughout the seventeen-
year period under examination. On the one hand, this 
relationship highlights the fact that there is a funda-
mental difference between the way in which the states 
and the BLS define total nonfarm employment , with 
the gap apparently identifying approximately 300,000 
federal employees counted by the states but not recog-
nized by the federal government. On the other hand, 
the relatively tight relationship that is apparent in the 
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Table 3 
Total Nonfarm Payroll Employment 

Preliminary and Revised National and Sum-of-States Totals, 1976-93 
(Annual March observations, in thousands) 

Year 

BLS National Total Size of 
Revision 

Sum-of-States Total Size of 
Revision 

Gap between Two Totals 

Year Preliminary Revised 
Size of 

Revision Preliminary Revised 
Size of 

Revision Preliminary Revised 

1976 77,906 78,092 186 77,083 78,352 1,268 823 -260 
1977 80,547 80,493 - 5 4 80,061 80,850 789 486 - 3 5 7 
1978 83,734 84,607 873 83,359 85,033 1,674 375 -426 
1979 87,346 88,654 1,308 88,111 89,045 933 -765 -391 
1980 89,960 90,253 293 90,483 90,572 89 -523 -319 
1981 90,720 90,371 -349 90,737 90,761 24 - 1 7 -390 
1982 89,679 89,566 - 1 1 3 90,286 89,860 -426 -607 -294 
1983 88,172 88,232 60 88,499 88,617 118 -327 - 3 8 5 
1984 92,234 92,587 353 91,688 92,967 1,279 546 - 3 8 0 
1985 96,045 96,042 - 3 96,081 96,182 102 - 3 6 - 1 4 0 
1986 98,617 97,987 -630 98,594 98,198 - 3 9 6 23 -211 
1987 100,462 100,202 -260 100,523 100,426 -97 -61 -224 
1988 104,161 103,535 -626 103,502 103,802 300 659 -267 
1989 107,017 106,624 -393 106,401 106,765 364 616 -141 
1990 109,581 108,606 - 9 7 5 109,031 108,850 -181 550 - 2 4 4 
1991 108,147 107,507 -640 109,097 107,607 -1,490 -950 - 1 0 0 
1992 107,359 107,300 - 5 9 107,357 107,633 276 2 - 3 3 3 
1993 108,672 108,935 263 108,682 109,217 589 - 1 0 - 3 3 6 

Source: Calculated by the Federal Reserve Bank of Atlanta using data from the Bureau of Labor Statistics, U.S. Department of Labor. 
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two revised national employment totals provides an in-
dication that these two variables might be cointegrated, 
a statistical relationship that by definition would imply 
a stable, long-run correlation between these two series. 
In an important article in the econometrics literature, 
Robert Engle and Clive W.J. Granger (1987) prove that 
if such a cointegration relationship can be demonstrat-
ed to exist be tween two or more variables, this in-
formation can be used to improve forecasts of each 
variable. In particular, their research suggests that the 
long-run restrict ion implied by such a relat ionship 
can be incorporated within the context of an error-
correction model, which can then be specified and esti-
mated to generate improved forecasts of the cointegrat-
ed variables. 

In terms of its overall structure, an error-correction 
model is quite similar to a vector autoregression: lagged 
values of each of the dependent variables in a system 
of equations enter each equation as explanatory vari-
ables. In an error-correction model, however, an addi-
tional variable, an error-correction term, is added to 
each equation in order to impose the restriction that 
there exists a long-run relationship between these coin-

tegrated variables. Given that statistical tests performed 
on the revised national and sum-of-states data series 
indicate that these variables likely are cointegrated, 
econometric theory suggests that an error-correction 
model might be useful for predicting each of these re-
vised employment totals." Indeed, recent research con-
ducted for the present study indicates that such models 
can be used successfully to predict both the sign and 
the magnitude of revisions to national, sum-of-states, 
and the majority of individual state employment totals. 
Because this approach appears to outperform an alter-
native model developed and tested by Neumark and 
Wascher (1991), the final section of this article will 
compare these two forecasting methodologies. 

Pred ic t ing Revisions to National and 
State Employment Totals 

Although the precise question addressed by Neu-
mark and Wascher (1991) differs somewhat from the 
one explored in this article, their results are reported in 

Table 4 
Year-over-Year Growth Rates Implicit in Preliminary and 

Revised National and Sum-of-States March Employment Totals 
(Percent change) 

Preliminary Data Revised Data 

March of National Sum-of-States National Sum-of-States 

19 77 3.39 3.86 3.07 3.19 

1978 3.96 4.12 5.11 5.17 

1979 4.31 5.70 4.78 4.72 

1980 2.99 2.69 1.80 1.73 

1981 0.95 0.28 0.13 0.21 

1982 -1.25 -0.50 -0.91 -0.99 

1983 -1.68 -1.98 -1.52 -1.38 

1984 4.61 3.61 4.90 4.91 

1985 4.13 4.79 3.68 3.46 

1986 2.68 2.61 2.15 2.10 

1987 1.87 1.96 2.26 2.27 

1988 
1989 

3.68 2.96 3.33 3.36 1988 
1989 2.74 2.80 2.98 2.85 

1990 2.40 2.47 1.86 1.95 

1991 -1.31 0.06 -1.01 -1.14 

1992 -0.73 -1 .60 -0.19 0.02 

1993 1.22 1.23 1.52 1.52 

Source: Calculated by the Federal Reserve Bank of Atlanta using data from the Bureau of Labor Statistics, U.S. Department of Labor. 
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such a way that comparisons can be made between the 
two research efforts. Neumark and Wascher asked the 
following question: Can the BLS improve on its prelim-
inary estimates of month-to-month changes in nonfarm 
payroll employment by using additional information 
available at the time of initial release of the estimates? 
Their statistical tests answered this question positively. 
In particular, Neumark and Wascher found that three 
pieces of labor market information—changes in house-
hold employment as measured by the Current Popula-
tion Survey (CPS), changes in the number of persons re-
ceiving unemployment insurance benefits, and changes 
in the number of initial claims filed for such benefits— 
appeared to contain information that could improve the 
accuracy of BLS preliminary employment estimates. 

Neumark and Wascher then conducted an out-of-
sample forecas t ing compet i t ion in which they used 
their statistical model to produce forecasts of the BLS 
final data revisions. In their s ingle-equation model , 
the authors regressed observed revisions to total em-
ployment against a set of explanatory variables that in-
cluded, in addit ion to the three labor market series 
described above, the BLS prel iminary employment 
growth estimate and a constant. They used this model 
to forecast BLS data revisions, one to twelve months 
into the future, and compared these forecasts with ac-
tual rev i s ions repor ted by the BLS. N e u m a r k and 
Wascher found that they were able to improve upon the 
accuracy of the preliminary growth estimates by 22 
percent (that is, on average their forecasts were 22 per-
cent closer to the final revised growth rates than the pre-
liminary estimate) as well as correctly to predict the 
direction of these final revisions (upward or downward) 
relative to preliminary figures 77 percent of the time. 

Whereas Neumark and Wascher focused on predict-
ing revised BLS employment growth estimates (month-
to-month changes in the levels of total employment), 
the focus of the present research has been on the predic-
tion of revised national and state employment totals— 
total employment levels, not growth rates. Another 
significant difference in the two studies is that while 
the data Neumark and Wascher analyzed in their study 
were seasonal ly adjus ted, the data examined in the 
present study were unadjusted.1 2 In addition, where-
as Neumark and Wascher adopted a single-equation 
modeling strategy for producing employment growth 
forecasts, the error-correction models estimated in the 
present s tudy represent a system of equat ions: one 
two-equat ion system for predicting revised national 
and sum-of -s ta tes emp loymen t totals and f i f ty -one 
separate three-equation systems for predict ing revi-
sions to individual state employment totals.13 Despite 

these di f ferences , the results of out-of-sample fore-
casts produced by these error-correction models can 
be reported in such a way that the forecasting method-
ologies can be compared. 

Design of the Research Models. Prior to conduct-
ing the ou t -o f - sample fo recas t ing compet i t ion that 
forms the basis of the present research, two questions 
had to be resolved concerning the exact specification 
of these models. First, given the fact that each equation 
in an error-correction model contains lagged values of 
each variable in the system as explanatory variables, 
the appropriate number of lags to include had to be 
specified. And second, because Neumark and Wasch-
e r ' s (1991) research demonst ra ted that models that 
i n d u e d additional labor market information could pro-
duce significantly better forecasts of BLS data revi-
sions, it seemed reasonable to investigate whether such 
variables ought to be included in the error-correction 
models as well. In order to resolve these two issues, pre-
liminary in-sample tests were conducted on seven alter-
native model specifications. Of these, three represented 
pure error-correction models, differing only in terms 
of the lag structure of the right-hand variables ( E C M ) , 
and four represented augmented error-correction mod-
els, which in addition to exploring different lag struc-
tures also included CPS measures of household em-
ployment and unemployment as explanatory variables 
CECM + LF). 

According to the specification search employed in 
this research, seven alternative models were estimated 
to produce in-sample forecasts of revised total em-
ployment for the nation, the sum-of-s tates variable, 
and each of the states. Four sets of one- to twelve-
month forecas ts were calculated fo r the for ty-eight 
month period between April 1984 and March 1988. 
The results of each of the alternative forecasting mod-
els were compared with final revised BLS data, and 
the models were ranked according to their accuracy in 
predicting the final revised employment totals and the 
direction of these revisions relative to the preliminary 
BLS estimate. Using this dual set of selection criteria, 
fifty-two models, one for both the national and sum-of-
states data and fifty-one individual models for each of 
the states, were chosen for a second, out-of-sample 
fo r ecas t i ng compe t i t i on . Of the f i f t y - t w o m o d e l s , 
twelve were pure error-correction models , and forty 
were augmented error-correction models. 

Results of the Forecasting Competit ion. A sec-
ond forecast ing compet i t ion was per fo rmed for the 
s ixty-month period between April 1988 and March 
1993. Five sets of one- to twelve-month forecasts were 
calculated for each employment total. Once again, two 
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measures of success were calculated to assess the rela-
tive accuracy of these models. The results are reported 
in Table 5. The first two columns identify the models. 
The fourth column reports the mean absolute percent 
difference between the model forecast and the actual 
revised BLS total, which can be compared with the 
size of the actual data revisions reported in the third 
column.1 4 The fifth column reports the results of this 
compar i son , indicat ing the percentage of improve-
ment, if any, relative to the preliminary estimates. The 
final column reports the percentage of the sixty months 
under examination in which the models ' forecasts cor-
rectly predicted the direction of the final revision rela-
tive to the preliminary estimates. 

Evaluation of the Results. An examination of the 
results presented in Table 5 yields the following obser-
vations. First, as indicated above, the augmented error-
correction model specified for the national and sum-
of-states variable produces results that are superior to 
the single-equation model specified by Neumark and 
Wascher (1991): their forecast errors were 22 percent 
smaller than the actual BLS revisions, and this alterna-
tive specification generated forecast errors nearly 40 
percent smaller. Similarly, the Neumark and Wascher 
model predicted the direction of the BLS final revision 
77 percent of the time; this alternative methodology 
does so more than 83 percent of the time for both vari-
ables. It is also important to note that the period over 
which Neumark and Wascher ran their forecasting ex-
periment, March 1985 to March 1989, contained no 
cyclical turning points. The period covered in the pre-
sent forecasting experiment included such a turning 
point, the 1990-91 recession. In many respects, there-
fore , the superior results of the current exper iment 
were gained over a forecast period that provided a 
much greater challenge to the competing models. 

At the state level, thirty-four of the f if ty-one mod-
els examined produced forecast errors that were small-
er, often substantially so, than the BLS revisions. Of 
the thirty-four, twenty-seven recorded reductions in 
forecast errors of over 20 percent, twenty-one recorded 
reductions of more than 30 percent, fourteen recorded 
reductions greater than 40 percent, and seven recorded 
reductions in excess of 50 percent. In addition, twenty-
nine of these models were able to predict the direction 
of final BLS revisions correctly at least 75 percent of 
the time, twenty-two did so at least 80 percent of the 
time, and six were able to do so at least 90 percent of 
the time. 

Examining the results for the seventeen states for 
which the specified models failed to improve on the 
preliminary BLS estimates leads to several observa-

tions. First, when all states are ranked according to the 
size of their actual revisions over this five-year period, 
eight states (DE, DC, IN, MN, NY, ND, UT, and WV) 
rank among the nine having the smallest actual revi-
sions. Kansas was the only state for which the model 
did better than state estimates. For these states with 
small revisions, prel iminary BLS employment esti-
mates already were relatively good, and the models, 
which were designed to improve upon these estimates, 
clearly were unable to do so. Second, of the remaining 
nine states that showed no improvement over the pre-
liminary BLS estimates, four were specified as pure 
error-correction models (ID, NJ, NC, and VA). Be-
cause augmented error-correction models generally 

The monthly release of non}arm payroll 

employment statistics affects both the 

publics perception of current eco-

nomic conditions and the decisions 

of policymakers at all levels. 

performed better than pure E C M models, it is possible 
that an augmented error-correction model specifica-
tion for these states might have produced better results 
than those that were reported. 

Finally, the uniquely poor performance of the mod-
els specified for Alaska and West Virginia provide a 
clue to an alternative model ing strategy. In each of 
these states, resource extraction industries play an un-
usually large role in determining the performance of 
the state economy. Disaggregat ion of total employ-
ment into its sectoral or industrial components, there-
fore, likely would help improve the estimation of total 
state employment . The model ing strategy discussed 
above can be modified to produce forecasts at the in-
dustry level, and previous research (Andrew C. Krike-
las 1991) i nd ica t e s that such a s t ra tegy p r o b a b l y 
would help improve forecasts of total state employ-
ment.15 

Predicting Final Revisions for 1993-94. Despite 
the fact that models specified for seventeen states did 
not perform well in this part icular compet i t ion, the 

Federal Reserve Bank of Atlanta Economic Review 25 
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

November 1994



Table 5 
Results of Out-of-Sample Forecasting Competition: 

Actual and Forecast Revisions, April 1988-March 1993 

State Model 
Actual Revision 

(Percent) 
Forecast Error 

(Percent) 
Improvement 

(Percent) 
Correct Sij 

(Percent) 

US ECM+LF 0.66 0.41 38.19 86.67 
USS ECM+LF 0.67 0.42 37.63 83.33 

States Showing Improvement 

AL ECM+LF 1.43 0.68 52.39 90.00 
A Z ECM+LF 1.23 0.74 40.08 86.67 
AR ECM+LF 0.92 0.86 6.74 80.00 
C A ECM+LF 1.95 0.42 78.70 95.00 
C O ECM+LF 1.72 1.24 27.82 81.67 
C T ECM+LF 1.68 0.92 44.97 81.67 
FL ECM+LF 1.14 1.07 6.43 73.33 
G A ECM+LF 1.08 0.83 22.92 80.00 
HI ECM+LF 1.49 0.84 43.86 93.33 
IL ECM+LF 1.12 0.70 37.18 88.33 
IA ECM+LF 0.81 0.53 34.85 83.33 
KS ECM+LF 0.77 0.59 22.51 - 71.67 
KY ECM 1.39 1.35 2.83 75.00 
LA ECM+LF 1.54 1.06 30.80 68.33 
M D ECM 2.02 1.13 43.93 76.67 
Ml ECM+LF 1.37 0.84 38.75 83.33 
MS ECM 0.85 0.63 26.04 85.00 
M O ECM+LF 1.45 0.96 33.81 76.67 
MT ECM 2.07 1.30 37.10 80.00 
NE ECM+LF 1.81 1.08 40.17 86.67 
NV ECM+LF 1.23 1.01 17.66 75.00 
NM ECM+LF 1.54 0.62 59.47 90.00 
O H ECM 0.98 0.91 7.35 71.67 
O K ECM+LF 2.09 0.83 60.26 93.33 
PA ECM+LF 0.80 0.44 44.57 83.33 
RI ECM+LF 1.67 1.53 8.71 70.00 
SC ECM+LF 1.25 1.00 19.78 78.33 
SD ECM+LF 2.10 1.14 45.93 80.00 
T N ECM+LF 2.00 0.68 66.09 78.33 
TX ECM+LF 1.10 0.52 52.59 81.67 
VT ECM+LF 1.45 1.02 29.64 80.00 
W A ECM+LF 0.84 0.42 50.67 90.00 
Wl ECM+LF 1.09 0.66 39.33 81.67 
W Y ECM+LF 2.00 1.49 25.57 76.67 

Continued on next page 
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Table 5 continued 

State Model 
Actual Revision 

(Percent) 
Forecast Error 

(Percent) 
Improvement 

(Percent) 
Correct Sign 

(Percent) 

States Not Showing Improvement 

AK ECM+LF 1.73 2.14 -23.17 75.00 

DE ECM+LF 0.78 1.54 -97.07 63.33 

D C ECM 0.56 1.17 -108.05 68.33 

ID ECM 0.98 1.20 -22.33 70.00 

IN ECM+LF 0.56 1.02 -81.59 65.00 

ME ECM+LF 1.24 1.82 -47.10 61.67 

MA ECM+LF 1.00 1.40 -40.15 56.67 

MN ECM+LF 0.42 0.58 -39.67 58.33 

N H ECM+LF 1.22 2.16 -76.27 65.00 

N] ECM 1.44 1.72 -19.61 68.33 

NY ECM 0.58 0.98 -71.22 48.33 

NC ECM 1.11 1.26 -13.54 90.00 

N D ECM+LF 0.38 0.57 -50.19 68.33 

O R ECM+LF 0.93 1.34 -43.71 81.67 

UT ECM+LF 0.42 0.69 -65.85 63.33 

VA ECM 1.02 1.32 -28.97 68.33 

W V ECM 0.50 2.02 -302.49 48.33 

Source: Actual revisions calculated by the Federal Reserve Bank of Atlanta using data from the Bureau of Labor Statistics, U.S. Department 
of Labor. Forecast errors derived by the author from the models described in the text. 

modeling strategy outlined appears to have potential 
for predicting annual revisions to payroll employment 
data. If so, one important question remains: What do 
these forecasting models have to say about employ-
ment revisions for the period between April 1993 and 
March 1994? Although it would be unreasonable to 
supply point estimates because such forecasts obvious-
ly are subject to forecast error, the following more gen-
eral observations concerning the forecasts derived from 
this research can be made: (1) monthly employment to-
tals for the nation likely will be revised upward, and by 
an amount that is larger than last year 's revisions; (2) 
the sum-of-states employment total likely will be re-
vised upward by an amount substantially larger than 
last year 's revisions; and (3) at the state level, forty-
four states are likely to record upward revisions over 
the twe lve -mon th period whi le seven are l ikely to 
record downward revisions. As a result, these models 

suggest that between April 1993 and March 1994 the 
U.S. economy grew more rapidly than originally indi-
cated by preliminary survey data.16 

Conclusion 

On the first Friday of every month the BLS releases 
two separate pieces of labor market information that 
are eagerly anticipated—the national unemployment 
rate for the preceding month (and related national labor 
force statistics) and total nonfarm payroll employment, 
one of the many national industry statistics contained 
in the establishment payroll report. This set of labor 
market data includes not only national totals but also 
employment information for states and industries. It is 
important because it can directly affect the planning 
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and policy decis ions m a d e by businesses , g o v e r n m e n -
tal bodies , and individuals . However , the first repor ted 
es t imates of total n o n f a r m e m p l o y m e n t levels f o r the 
nat ion and fo r states are subject to revision m o r e than 
a year a f te r the first es t imate . Thus , the ques t ion arises 
w h e t h e r the d i rec t ion and m a g n i t u d e of rev i s ions to 
nat ional payrol l e m p l o y m e n t statist ics can be predict-
ed so as to give a m o r e accurate picture of the econo-
m y well in advance of their revision. 

T h e r e sea rch r epo r t ed in th is ar t ic le c o n f i r m s re-
search by N e u m a r k and W ä s c h e r (1991) that indicat-
ed that the a n s w e r to this ques t ion is yes . N e u m a r k 
and Wäsche r demons t ra t ed that the B L S ' s prel iminary, 
s u r v e y - b a s e d e s t i m a t e s of na t iona l payro l l e m p l o y -
m e n t migh t be improved th rough the deve lopmen t of 
f o r e c a s t i n g m o d e l s tha t i n c o r p o r a t e a d d i t i o n a l bu t 

concur ren t ly avai lable labor marke t in fo rmat ion . T h e 
research repor ted here c o n f i r m s N e u m a r k and Wasch-
e r ' s f ind ings , i m p r o v e s on their p ro jec t ions at the na-
t ional level, and demons t r a t e s that p re l iminary payrol l 
e m p l o y m e n t e s t ima tes f o r a ma jo r i ty of s tates could 
also be improved us ing the fo recas t ing m e t h o d o l o g y 
deve loped fo r the nat ional data. In fu tu re research , it 
will be impor tan t to exp lore ex tens ions of this m o d e l 
that ana lyze state and nat ional e m p l o y m e n t t rends at 
the industry level as well .1 7 G i v e n the relat ively im-
por tant role that payroll e m p l o y m e n t data play in the 
dec i s i on -mak ing p rocesses of pr iva te bus inesses and 
g o v e r n m e n t p o l i c y m a k e r s , this and s imi la r r e sea rch 
e f fo r t s are l ikely to be of interest to both regional and 
m a c r o economis t s fo r s o m e t ime to c o m e . 

Notes 

1. The industry data released in this and other BLS publica-
tions are categorized according to the Standard Industrial 
Classification (SIC) system. This system divides the econo-
my into distinct sectors, the sum of which produces total 
employment figures for individual states or the nation. 
These sectors range from highly aggregated one-digit sec-
tors (for example, mining, construction, manufacturing, and 
so forth) to much more disaggregated four-digit SIC indus-
tries (such as, manufacturing firms producing men's and 
boys' neckwear or retail sales establishments selling house-
hold appliances), with the two- and three-digit levels of dis-
aggregation representing levels of industry detail that fall 
somewhere in between. 

2. In addition, state administrators and BLS officials have 
slightly different definitions of federal government em-
ployment. While the states identify federal employees to be 
those covered by Unemployment Compensation for Feder-
al Employees (UCFE) records, the BLS uses Office of Per-
sonnel Management (OPM) records to account for federal 
employees. This definitional difference drives a small 
wedge between the BLS and sum-of-states nonfarm em-
ployment totals, a fact which will be illustrated later in this 
article. 

3. Each year, the BLS releases revised state and national in-
dustry statistics in the June issue of Employment and Earn-
ings. In conjunction with this annual release, the BLS 
publishes an article that explains and analyzes the rebench-
marking procedure that produces these revisions. The infor-
mation presented in the next few paragraphs represents a 
summary of BLS methodology as described in four such ar-
ticles: Cronkite (1988), Getz (1990, 1992), and Roosma 
(1994). 

4. Although the resulting 250 by 9 matrix has more than 2,000 
elements, many of these remain blank because some indus-
tries such as auto manufacturing are dominated primarily by 

large firms while others like providers of household ser-
vices are dominated by small firms. 

5. In practice these data may be revised again, as discussed 
later. 

6. For example, with the release of the March 1993 bench-
marks, preliminary estimates going back to April 1992 were 
revised for the last time, thereby closing the books on the 
year 1992. The preliminary estimates for the months fol-
lowing March 1993 reflect this benchmark revision, but 
1993 industry data will not be revised fully until benchmark 
revisions through March 1994 are released in 1995. 

7. For the states, revised preliminary data at the sectoral level 
are reported monthly in Table B-9 of the BLS publication 
Employment and Earnings. The sum-of-states total, there-
fore, is derived by adding up these state estimates. Compara-
ble national industry estimates are reported in Table B-2 of 
this same publication. It should be noted that the BLS 
changed the numbering of these tables in January 1994. Prior 
to that time, unadjusted state data were reported in Table B-8. 

8. As Tom Plewes, associate commissioner of the BLS, re-
ported in an address to the 1993 annual meeting of the Na-
tional Association of Business Economists (NABE), further 
adjustments were required in addition to normal benchmark 
revisions. These adjustments were required in order to cor-
rect past errors introduced by the processing firms that orig-
inally compiled the ES-202 report results. According to 
Plewes, "Nearly 85 percent of this difference was due to 
subsequently documented problems with payroll processing 
firms' software" (NABE News 1994, 11). Upon recognition 
of these recording errors, Plewes stated that "it was neces-
sary to 'wedge in' revisions to previous estimates through 
1981 to correct the problem" (11). 

9. For example, the final revised national total for March 1990 
originally was reported to be 109,114,000 in the June 1992 
issue of Employment and Earnings but has since been re-
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vised downward to 108,606,000. Another notable set of re-
visions was released along with the 1989 annual benchmark 
revisions. At that time, the underlying set of SIC codes used 
to categorize the BLS series were updated from their 1972 
definitions to the 1987 standard presently in use. As Getz 
(1990. 6) pointed out: "Approximately two-thirds of the 
published industry series were unaffected by the SIC revi-
sion. There were almost no changes in scope at the major 
industry division levels, with only very minor shifts be-
tween wholesale and retail trade and between the finance, 
insurance, and real estate division and services. However, 
there were several significant redefinitions at the 2-digit 
level." 

10. March values for these data are reported rather than annual 
averages because 1992 is the latest year for which complete 
revised data are available. By contrast, fully revised month-
ly data are available through March 1993. 

11. Augmented Dickey-Fuller unit root tests were used to test 
two sets of hypotheses: (1) that the two revised national em-
ployment totals do not contain a unit root and (2) that the 
pair of revised total employment series are not cointegrated. 
In each case these hypotheses were rejected. Taken togeth-
er, the results lend support to the alternative hypothesis that 
the pair of series are cointegrated. 

12. Berger and Phillips (1994) have demonstrated that differ-
ences in the seasonal behavior between preliminary and fi-
nal revised BLS data series are responsible for introducing a 
"blip" in state employment totals that distorts the month-to-
month changes in the preliminary series, particularly for the 
month of January. They describe a methodology for im-
proving the seasonal adjustment of preliminary BLS data. 
The focus of the present author's research, therefore, has 
been upon improving the prediction of unadjusted employ-
ment totals: the raw data ultimately submitted for purposes 
of seasonal adjustment. 

13. Each of the three variable systems created for the states 
were unique and included one equation for the national to-

tal, one equation for the sum-of-states national total minus 
the state under examination, and one equation for that par-
ticular state. Tests performed on each of the individual 
states and their three variable triples indicated that, in each 
case, the three variables likely were cointegrated. In addi-
tion to the fifty states, a separate model was developed for 
the District of Columbia, bringing the total number of states 
for which models were specified to fifty-one. 

14. In each case the size of the relative forecast error was cal-
culated as the absolute value of the following: (Forecast -
Actual)/Actual, where the forecasted value was supplied 
by the model, and the actual value was the final revised 
employment total reported by the BLS. In the case of the ac-
tual revisions reported in third column of Table 5, this mea-
sure was calculated as the absolute value of the following: 
(Preliminary - Actual)/Actual. 

15. Krikelas (1991) performed a large number of out-of-sample 
forecasting experiments on industry employment data for 
the state of Wisconsin with a variety of multisectoral vector 
autoregressions. One fairly consistent result of that research 
was that more highly disaggregated models performed bet-
ter in these competitions. 

16. On November 4, 1994, Katharine G. Abraham, commis-
sioner of the Bureau of Labor Statistics, noted the following 
in a press release: "Preliminary 1994 first quarter universe 
tabulations suggest that there was stronger job growth than 
we previously reported for the 12-month period ending in 
March 1994. Indications at this time are that the March 
1994 payroll employment estimate will be revised upward 
by approximately 760,000, or 0.7 percent" (4). 

17. In fact, this author already has collected one-digit level data 
for the nation and all fifty-one states and has begun to ex-
plore this alternative modeling strategy. Such models will 
be studied for their performance in comparison with the 
more highly aggregated models examined to this point. 
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