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ALL State unemployment compensation agoncies
oxcopt those permitting employers to report on a
wago and soparation basis,! annually submit to the
Bureau of Employment Sccurity reports indicat-
ing the numbor of workers who, during the pre-
ceding calendar ycar, carned any wages in employ-
ment covercd by that State’s unomployment
compensation law, Tho number of workers with
wage credits is genorally regarded as an administra-
tive figure, valuable when used in connection with
other data for catimating the work load in the
Stato agencies.

The concept of workers with wagoe credits is also
useful in cconomic analyses. Tor example, chart 1
shows tho ratio of tlie number of covered workers
starting a benefit scrics durtng 1940 to the number
of covered workers carning wage eredits during
1940. The relative sizes of these groups are of
interest to ecconomists and students in tho ficld of
unemployment insurance. In making comparisons
between the number of workers starting o bonefit
serice and the number of workers with wage
credits, allowance should be made for the fact that
certain State unemployment compensation laws
have more severe benefit qualifying provisions
than others, so that the percentage of workers
with wage credits who aro cligible for bencfils
varies from State to State. In addition, in using
the data shown in chart I it should be understood
that all workers who initinted a benefit series in
19490 did not necessarily earn wage credits in 1940.
The concepts of lag quarter, partial quarter, base
period, benefit year, and others introduced by the
provisions of the various State unemploymoent
compensation laws make it impractieal to attempt
to determine a relationship between wages earned

*Zureau of Employment Becurity, Reports and Analysis Division,

¥ In lleu of the customary quarterly individual wage reports, Connectlent,
Delaware, the Distrlet of Columbia, Hawsii, Idaho, New Jersey, Ohlo,
Ponnsylvanis, and Wisconsin permit soms or all covered employers to subinit
wago Items for individual workers at the time such workers aro sopnrated
trom employment., Therefore, In these States, no complelo record of tho
number of covered workers Is available in tho central oMco.
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in ono period and benefits paid at a later poriod on
the basis of those same wages.  As an alternative,
it is customary as in chart 1 to compare wage
factors and benefit factors that have been meas-
ured during the samo time period.

Workers with wage credits may also be compared
with the nuinber of workers filing initial claims or
with the amount of wages earned in covered
employmoent or with the number of workers

Chart 1.—Ratio of workers receiving a first benefit pay-
ment in 1940 to workers with wage credits in 1940,
49 States!?
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Table 1.=orkers with wage credits under Stato un-
employment conipensation systems, and type of 1940
sample, by State, 1939 and 1940

Workers with woge
Biro-of-fltm
Inclusfon crodits Typo of 1040
Stato (number of sample
workor3) ! 1639 140
Total. oo b 130, 086,000 (431, 47, 000
bama......... S ormote.... 277, 300 448,600 | End-diglt,
ﬁ:.sl?u ................ do.__.... 23, 700 23,700 | Ladgor card.
Arfroma. .. ... 3 or moro.... 108, 700 112, 700 linndoT Waga.
rocord,
kapsas. . ...--- 1 or moro.... 237, 800 271, 800 Da,
(%glltornln.- 4dormote.._.| 2,080,000 | 2 100,000 | End-digit,
Colorado... 8 or more.... 2D, 800 322,000 | Regrosalon.
Connectlcut & or more 3087, 100 1755, 400 Do.
Dolaware. . 1ormora_...[ 114,800 127,400 Do.
District of Co- [..... do.__ ...| V42585 800 202,100 Do,
lumbla.
Florldo. ......-.. 8 or moro.... 112, ¢O0 508, 300 F:;std Wwage-
cord,
..... do...... 523, 800 570, 500 | End-digit,
lormore....| 3145800 4 138,000 | Rogression,
.| Yor more &..] 3110, 200 » 121, 800 Do,
gormore..| 2,308,000 | 2 470,500 | End-diglt.
8 of more.... 787, 000 901, 100 | Block,
380,400 04, Rondom  wage-

record.
238, 000 254,000 | Block,

. |10 309, 300 427, 700 | End-diglt.
Lovlslana..... 40 434, 600 847, 200 Do,
Maino____. .---| 8 or more 214, 200 221, 200 | Actual count.
Maryland......._| 4 or move.... 533, 000 570, 00G Rnndol&l Wago-

record.
Mpssachusotts...| 4 or morete. [ 1,410,600 | 1,446,000 | Block,
Miohigan.._...__ Sor more....[ 1,472,000 , 060, End-diglt.
Mionasota. .| Lormoren_, 541, 000 828, 100 Do,
Mb-sluli)nl ...... 8 or more...._ 700 248, 300 Do.
Missourd.. ... __. do....... 745,000 b4, 100 | Dlock.
Mootana. .. 1 1or more .. 115,000 131,000 | Bad-digit.
Nobraska........[ 8 or tnore.... 172, 000 177,000 Rsndo? Wage.
rogord,
Novada.......... L or moro__ 46, 700 48, 400 | End-dfait.
Now Hompshliro.| 4 or more.... 150, 000 150,000 | Actunl count,
Now Jorsoy... ... B or maore__..[ %, 273,000 | ¢ 1,402, 100 | Rogression.
Now Moxico.._.. 2 or morelf_, 83, 800 93,800 | Random wage-
rooord,
New Yorkm__._, 4ormore....| 4,450,000 | 4,700,000 | Actual count.
North Caroling. .| 8 or mora..__ (44, 700 714,100 } End-digit.
North Dakoto.__|._... do....... 50, 500 50, 700 Do,
Chiao Jor tnore.._.[ 1 1,004, 100 {12 118 100 | Regression.
8 or more.... 281,000 368,000 | End-dlgit.
4 0or morgle 278, 500 313, 200 Do,
Ponnsylvanin.._.| | or more....| 13,053,000 | 13,185 600 | Rogresslon,
Rhode Island. _. .| 4 or more.... M, 000 283, 000 | Block.
South Carollng. _} B or moro.... ax2, 000 340, 500 | End-digit,
South Dakota...)..... o, .. 50, pOG 68,300 | Actua! count,
GNNeAS60. ... .. ceaatloo . 452, 100 489,400 | End-digit.
Toxas..........ucfiunee . 800 t 1,185, 300 | Worker.
Utah.. 124, BOO 130,300 | Actual count,
Vormont. 78, 100 79, 500 Dao.
Virgiola.. 540, 200 807,000 | Todgor oard,
Washington 407, 000 4632, 300 | Actual count.
Waest Virglola_.. | __ ... 411, 300 418, 800 | End-digit.
Wisconsin 0 ____ GormoroW..| 044,100 | V082800 | Rogresslon,
Wyoming........ 1 or moro¥__ 58, 00C 41,300 | End-diglt.

{ Ropresonts number of workers on employer must have for a spocified
perlod to bo subject to Biato law.

1 Adjustad by n reductlon of 6 porcent in 1030 and ? percent (n 1840 to allow
for duplleation caused by “m%" mont of Indlvidual workers In more than
1 Btate during tho same year. Ithout those reductiona, the total fa 32,006,200
for 1030 and 34,351,800 for 1040. Basis for estimates of duplicatlon are con-
tained In tablos 1 and 2 of the Baptember 1941 Bulletin, p{). 4-4,

1 Estimate basod on Sinto's high month of employmen durln& yoar.

! Estimate rnducad & percent to adjust for reporting procedures which
showoed nuinber of workers employed during month instead of during last
pay-toll perieds in month,

¥ Effoctive Jan. 1, 140, many food-processing workers removed from cover-
age hy ravision of Jeﬂnltion of ageleultural ormploymont.

4 And total wages of $78 or more in & quarter, offootlve Jan, 1, 1030,

T Covorage changoed from 8 or more to 0 or more, offective Jan. 1, 1040,

' Wagos of at least $50 to onch of ot least 4 workers, durlng each of 3 quarters;
or 8 or ntora workera within 20 weeks of calondar yoar.

'Juuuar‘y-Sepwmbor 1938, B or moro in 20 wooks; offoctive Oct. 1, 1038,
4 or more In 20 wesksa or 13 or more in 10 wooks.

¥ Caverage clmnfod from 8 or more to 4 of moroe, offective Jan, 1, 1039,

! Eftoctlve Jan. I, 1040, omployere of less than 8 Tocated outside tho corpo-
tate Hmits of o city, vm'aga, or borough of Jess than 10,000 populaticon are
excludod from covorage.
hi? Anditoml:nnnuul wnges of $300 or more, offactive Jau. I, 1030,

* Andjtotal;wages of $223 or moroe In & quartor, oifoctiva Jan, 1, 1030,

{ See next column for reat of footnoles,)
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deelared eligible for benofits, or with other similar
data for a given year. Employment figures show-
ing the numbor of workers in covered employment
during one pay period in oach month cannot take
the place of data on workers with wage credits for
the purpose of making eaggregnte comparisons,
sinco they are cspecially designed to measure
accurately only the level of employment at various
periods. They represent the number of workers
engaged during such a short peried of time that
they may not be compared dircetly with aggregate
economic data, such as wages, benefits, and man-
hours of employment except when they can be
validly treated as an average value for the period
in which they are centored. In such o case the
comparison has a slightly different meaning from
a comparable one which uses workers with wage
credits. For example, the annual total of covered
wagoes divided by the number of workers having
wage credits in the same year gives the annual
average covered earnings per covered worker; on
the other hand, the annual total of covered wages
divided by the average monthly employment for
the same year will approximate the annual average
covered wago per coverod worker that would have
oxisted if all covered workers had worked full time
throughout the yoar.

Since State figures on the number of workers
with wage credits are moasured over a l-year
period they cannot, because of duplication, be
totaled to give the number of workers with wage
credits in the United States. The sum of the 51
State figures on workers with wage credits as shown
in table 1 must be reduced by an amount esti-
mated ? at 6 percent for 1939 and 7 percent for
1040 in order to approximate the actual number

{ Estlmates basod on old-ago and survivors insurance dats in tebles 1 and 3,
Mecrrlam, Ide O., and Bliss, Ellgaboth T., “Effcets of Migration on Unom-
ploymont Donofit Rights,” Soclal Security Bullelin, Soptembor 1041, pp, 3-11.
‘I'hese deta whlch apply to 1938 were assumed to {ncreass slightly in 1039 8nd
1040 because of inereased worker migration In connootion with the war effort,

W Yanuary 19038-June 1930, 4 oF more In each of 20 dlMerent weoks; effective

iruly 1, 1933'{ 2 or more In 13 weeks of a calendar year, or wages of #4550 or more
n a quacter,

15 Includes domestie service In private homes, which service is excluded
undor 1aws of other Btates.

1t And total wages of $500 or more in & quarter.

U January 1938-June 1639, 4 or more; effect{ve July §, 1939, total wages of
$140 or moro in a guarter.

1) Tnoludes non-Federal gavernmental gervios covered by Btate law, which
servios iz exoluded from coverage In other Btates. Btate amendment sffective
July 1, 1039, made compliance optlonal for pertaln government units, excoptiog
only State departments and cltles of tha fArst class,

191038; 8 or more in 1038 or 7 or mora in 1037, or, where employer’s rocorda
do not permit acourate count of workecs, total wages of $7,000 or more In 1937,
1030 and thoreafter: 8 or more In current year or 8 or more in ¢ year
or, whore employer's records do not permit acourata count of workers, total
wagos of $6,000 or moro I proceding calendar year,

19 Aud total wages of $160 or more In a quarter, efective Jan, 1, 1030,



of difforont workers carning wages in covered
employment in those years.

Most States use a sampling procedure to deter-
mine the number of workers with wage credits in
order to avoid the clerical and tabulating prob-
lems involved in an actual count of millions of
wage items, In 1940 thoe average State had
1,250,000 scparate wage items for 400,000 worlcers,
and all but 7 of the State agencies had wage items
for at least 100,000 workers,

Under the old-nge and survivors insurance pro-
gram, carnings of individual workers are summa-
rized periodically from the permancent wage records;
hence the total figure for workers with wage credits
during a year is known ecxactly oxcept for delin-
quent items, On the other hand, under a current
benefit program like unemployment compensation,
with no need for such permanent records, similar
data on workers and annual carnings under State
unemployment compensation laws are not auto-
matically available.

Sampling Techniques

The normal wage-record file.—Most of the States
use approximately the same filing systemn for
mdividual wege itcins. Except for the States
mentioned above as using reports on separations,
the Stato agency reccives from caeh reporting
unit a quarterly report showing employces who
enrned some wages in covered employment during
the preceding quarter. A completo report shows
tho workers’ names, social sceurity nccount num-
bers, and the amounts of wages carned during
the quarter; some State agencies receive additional
data, such as dates of hiring and scparation. If
State procedures permit the submission of data
for several different workers on a single form, these
data will be transferred to records of individunl
wage items for filing except that in some States
the data are transferred to ledger eards so that all
of a worker's wages are available on a single record.
If a2 worker has been employed by more than one
covered cmployer during the quarter, the file will
contnin morc than one wage iterm for the worker
for that quarter. If the employer has failed to
submit the worker’s social security nceount nuin-
ber with his wage and name data, the worker's
wage item will be filed in the alphabetic section of
the file. If the data aro complete, the wage itemns
will be filed in order of their social sccurity
tccount numbers in the numerical scetion of tho
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filo exeept that, in some Stato agencies, wago items
for workers with social security account numbers
obtained outside the State are kept in tho al-
phaboetic file while in others the wage items in the
numerical file are grouped by calendar quartoers,
In most States, the old wage items are removed at
regular intervals, so that the file always containg
wage items for only 4 consceutive ecelendar
quarters. In a fow States having 2-year baso
periods, the file conteins wage tlems for 8 conspe-
utive calendar quarters.

End-digit sampling.—DBecauso of its simplicity
and beeause the records seleeted may bo used in
analyses of various charncteristics of workers,
sampling of wage items is usually based on the
end digits of workers’ social security account
numbers. This was the technique used by 19
State agencies in estimating the number of workers
with wage credits for 1940. Social security
account numbers have been allotted Lo workers in
such a manner that for all practical purposcs tho
final 3 and possibly the iinal 4 digits are distrib-
uted at random with respect Lo such worker char-
acteristics as wages, recency of entry into the
labor market, or State of cmployment.? In
choosing an end-digit sample, a particular set of
digitsissclected arbitrarvily,and the wage items forall
worlers with social sceurity acecount numbers end-
ing in those digits are included. For example, tho
snmple may include the wage items for all workers
with social seeurity account numbers ending in 01.
Since 01 is one of 100 possible 2-digit combinations
in whieh a social security account number could
end, the sample may be considered a 1-percent
sample of the file, and any eharacieristics of the
sample may be multiplied by 100 to obtain an
estimate of the characteristies of the numerieal
file. Sinco the alphabetie filo gencrally contains
less than 2 percent of all the wagoe items, even n
rough estimate of its contents, when added to the
estimate of the contents of the numecrieal file,
should provide an adequate final estimate,

In most State ageneies using an  end-digit
sample, the simple expansion deseribed above
(multiplication of the number of workers with
wage items in the sample by 100) was used to

1 Boclal sccurity numbers aro currently bolng allotted in such n manner
that the last 4 digits will ba random with respeet to nll worker charnetet-
Isiica. It is expected that tho diffusion of these randomly distribiited nuin.
bers into tho group of numbers which were distributed 1n nutiericnl order
to applicants and in some enses In blocks to workera for a particulnr firm
will soon remove any Inck of randomness [n the lnst 4 Jdigits which was
inherent in tho orlginnl method of nsslgning necotnt numbers,

Secial Security



determine an estimate for checking purposes only.
The final estimate wns made by using one of tho
following expansion factors:

(1) The ratio of all wages in the combined
alphabetic and numerical file to all wages in the
gample; or

(2) the ratio of the number of wage items in the
combined nlphabetic and numerical file to the
number of wage items in the sample.  Either of
these two expansion fnetors when multiplied by
the numbor of workers with wage credits in the
sample gives an adequate estimate of all worlers
with wage credits, and aulomatically allows for
workers with wage items in the alphabetic file.

Random wege item sampling technique.—In 1940,
gix Siate agencies used a sample consisting of
gingle wage items sclected at approximately
equally spaced intervals throughout numerical
files. A wage item received a weight of one if it
was Uhe only wage item for a worker in the sample;
a weight of one-half if it was one of Lwo wage items
for thal worker; a weight of one-third if it was one
of three wape items for that worker, and so on.
These weighis wers assigned so that the sum of
the weights of all wage items in the numerical filo
would be equal to the number of workers with
wago credits in that file, beeause the weights of
each worker’s wage items when summed equaled
one. After the sample was chosen, an equation
was scb up from the assumption that the sum of
the weights of the wage items in the {ile (number
of workers with wage eredits) would bo in the
snmo proportion to the total number of wage iteins
in the file as the sum of the weights of the wago
items in the sumple was to the number of wago
items in the sample.  Sinee all these quantities
oxcepl the number of workers with wage eredits
were known, that number could be readily derived,
This estimating technique mnkes adequate allow-
ance for workers in the alphabetic file.

Block sampling—Five State ageneies used a
sample consisting of a number of blocks of wage
items selecled at regular intervals throughout the
files, The blocks were combined to form the
totnl spmple, and the final estimate was made by
asstming that the number of workers with wage
credils in the eomplete file bore the same relation-
ship to the number of wage items—or, in somo
States, total wages—in the file as the number of
workers in the sample bore to the number of wago
items—or wages—in the sample.  Since all these
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“sample.

quantities except the number of workers with wage
eredits were known, that number eould readily be
obtained, This estimating techinique also makes
ndequate allowance for workers in the alphabetic
file, .

A block sample does not give an estimate with
ns small a standard error as equal-sized samples
based on cnd-digits or random wage itemns; this
error also increases with the size of the blocks.
However, a sample with blocks so small that at
lenst one 18 taken from every tray of wage items
will approximate, in estimating ecfficiency, an
equal-sized sample of tho other types, Care must
be taken that the blocks contain approximately an
equal number of wage items rather than the wage
items for an equal number of workers, because tho
Intter selection oversamples those sections of the
file which contain an above-avorage number of
whgo items per worker,

Ledger-card sampling.—Two State agencics used
o ledger-card sample.  In these agencies, all wage
items were posted to individual ledger cards so
that ench worker had in effect a single wage record.
The samples were sclecled by choosing single
ledger cards at equally spaced mtervals through-
out the files., In one agency, the estimatc was
made by assuming that the percent of ledger cards
with 1940 postings in the filo would equal the
pereent of ledger cards with 1940 postings in tho
This percentage as deterinined from the
sample was multiplied by the known number of
ledger cards in the file to estimate the number of
workers with 1940 wage credits. In tho other
ngeney, Lhe estimato was made by assuming that
the number of postings of 1940 wage records for
cach worker with any 1940 postings was the same
in the entire file as in the samnple. The known
number of 1040 postings was divided by the num-
ber of 1940 postings per worker who had 1940
postings (as determined from the sample) to
estimate the number of workers with 1940 wago
credits. The chief requirement for accurate
snmpling of ledger eards is that tho sample eards
should be seleeted at approximately equally spaced
intervals throughout tho files. Block sampling of
ledger eards should be avoided unless there is some
objective assurance that tho blocks are small
enough to give an cflicient sample.

First-wage-item sampling.—Ono State agency in
1940 used o first~wage-item sample. For each
worker, the 1940 wage item filed nearest the front
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of the numeorical file was designated as tho work-
er’s first wage itemn. The numerical file was
broken at approximately equal intervals, and the
10 wage itoms found immediately following each
break were included in the sample. A count was
made of the number of first wage items in the
sample. The final estimate was made by assun-
ing that tho percentage of 1940 wago items that
were first wage itoms would be the samo in tho
combined alphabetic and numerical files as in the
sample. This percentage as determined from the
sample was multiplied by the known number of
wago items in the entire filo to catimato tho num-
bor of first wago items included and therefore the
number of workers with wage credits in tho file,
This techinique makes adequate allowance for
workers in the alphabetic file.

Worker sampling.—Although a number of State
agoncies used a worker samplo in thoir 1939 esti-
mates, only one State used it in 1940. The tech-
nique employed in 1939 was to break the numneri-
cal filo at approximately equal intervals and to

choose for the sample the wago items of tho workep
following the wage items of the worker at whose
rocords tho breal occurred. The wage itema of
the workor nt whose records the break occurred
woro not suitable, sinco file brenks aro moro likely
to fall among a worker’s wage itoms if he has an
above-averago number of such items. Assuming
that the number of 1939 wago recoxds per worker
with sorne 1939 wage records was the same in the
ontiro file as in the samplo, the final estiinnto was
made by dividing the known number of wage
records in the entire file by the number of 1939
wago records per worker as determined from the
sampleo.

This estimating technique has been proved to
give an estimato averaging about 10 percent bolow
tho actual number of workers with wage credits,
because the number of workers whose wage items
wore sampled from each tray is approximatoely
proportional to the number of wage itoms in the
tray, whereas it should be proportional to the
number of workers with wage itoms in the tray.

Chart 2.~~Regreasion of woerkers with wage credits on workors employed in high month of employment
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Thus, the trays with few wage items per worker
wore undersampled and those with above-average
wago items por worker were oversampled.

As o simplified example of this bins, consider n
2-tray file. Tray 1 ropresents 000 workors with
2,400 wage itoms; tray 2 ropreseuts 1,200 workers
with 2,400 wage items; thus the filo ropresents
1,800 workors with 4,800 wage items. A 15-
worker ropresentative sample from tray 1 would
have, on the averago, 00 wago items; a 15-worker
representativo sanple frem tray 2 would have, on
tho average, 30 wage items; thus the combined
worker snmple would represont, on the average, 30
workers with 90 wage items. A truly ropresonta-
tive snmplo from the file, however, would repre-
gont, on the average, 30 workors with 80 wage
jtems; tho combined sniple would therefore under-
state tho metual number of workers with wage
credits by 12.5 percent,

Tho one State agency which used tho worker
sample in 1940 files its wago items by quarters
instead of years. As a resull, equally filled trays
of wago items contain wage items for approxi-
malely equal numbers of workers, and the bins is
not serious.

Actual count.—lor 1040 seven Stato agoncics
found it possible to make an actual count of the
number of workers with wage credits.

Regression estimates.—or the nine Staloe agen-
cios receiving some wage reports on n wage and
separation basis in 1940 and for one Stato ngency
whoso files wore being reorganized so that accerate
snmpling was not possible, special estimnates were
made by the Bureau of Employment Security on
the basis of the relationship between 1040 workers
with wage credits and the high month of 1940
cuployment for cach of tho 41 States for whicl
both types of data were available. It was dis-
covered that thero was a high correlation between
the nunber of workers with wage credits in 1940
in a given State and that State’s high month of
employment in  1940. The nunber of 1940
workers with wage credils was plotted for ench of
the 41 States against the State’s high month of
employment. A eurve of regression fitted to
these 41 points was found to be hyperbolic (sce
chart 2). Since the equation for this curve in-
volved only two variables, one represcuting
workers with wage eredits and the other repre-
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sonting high month of employment, an estimato
of workers with wnge credits could be readily
madeo for any State by substituting in the hyper-
bolic equation the value for that State’s 1040 high
month of employment and gelving for the remain-
ing unknown variable.

Summary

Of tho snmpling methods used, the social sccur-
ity numbor end-digit method mcets the require-
ments of more States than any other method.
Morcover, a sample chosen by this techniquo
may be roadily used for cstimating the distribu-
tion of annual wages per covered worker and
other data available in the file, In one State
ageney the wage itoms are filed in social security
account serinl number order, That is, the order
of filing is determined primarily by the last four
digits of the social sceurity account number. This
system makes it possible to sclect an ond-digit
samploe by separating out large blocks of the file.
This filing proceduro introduces no complications
in the ageney procedures and is worth considoring
for its sninpling advantages.

Tho random wage itemn sample has approxi-
mately the same cfficiency as the first wago item
sample but probably cannot be drawn with as
little work, sinee it requires more than twice as
many filo breaks to obtain the same-sized sample.

Tho ledgor-card and workers samples are valu-
nble in a limited number of States which have
unusunl filing situations.

The added accuracy from an actual count is
probably not sufficient to justify tho added labor
in most States. Howover, it is practical in States
having few covered workers or in States in which it
can be obtnined as a byproduct of other operations.

Block samples lose precision rapidly as the
blocks are onlarged; hence, care must be takon
not to expand thoe blocks to a point at which the
sample chosen is Jess efficient than smaller sainples
of other types.

For cstimating tho number of workers with
wage credits, the meost approprinte sample in
any State is one that will provide tho required
nceurncy with a minimum amount of labor. In
using any of the available techniques, the standard
crror of estimate probably should not be allowed
to exceed 2 percent.
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