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Median Length from the OCSP. The "largeMSA population was
constructed by randomly selecting establishments from
the samples ofll areas in the largeategory and
Introduction allowing each area to have equal representation within
A theoretical investigatiomnd two simulation studies each stratum. Establishments are assigned to strata
of the Occupational CompensatidBurvey Program based onStandard Industrial Classification (SIC) and
(OCSP) data, presented byfasady, Dorfman, and employment size. When necessary, establishments
Wang (“CDW"-1994) suggestdtiat the standard 95% weretaken from either the medium or smaltegory
confidence intervals (C.l.) for domain means or totalsio obtain enough establishments in each stratum to
when based onhe standard normal distribution and equal the stratum size of the "large” MSA. Similar
standard methods of variance estimation, tengigidl  procedures were completed for the "medium" MSA.
lessthan theactual 95% coverage. Evéhough the
sample size is large enough to support standard norm@ample Development
estimations, the individualccupationsare represented Once the universesere constructednultiple samples
by a small number of establishments."CDW”" were randomly selected based tre median area's
presented newnonstandard methodthat offer an  sample size. For thistudy, twenty samplesvere
improvement, giving intervals with more accuratedrawn from both the largendmedium universes. For
coverage, typically at or close thhe nominal 95% each sample, establishments were randoselected
coverage. These intervaisnd to be longethan the from the universe with equadrobability within each
standard intervals andepend mainly on thase of t- stratum. Each stratum sample size corresponds to the
statistic havingdegrees of freedom dependent on theactual median area's stratum sample size. Weights
available domain data. The increase in lengih  were assigned to sample establishmemsing the
vary with domain, andwill depend on the particular current OCSP weighting procedures. Weight®re
method for C.I. construction that is used. assigned to each sample member stct thetotal
weight for eachstratum equaled the universe stratum
A related concern is théegreeandtype ofcollapsing  size. Since the universe was generated fsaawiously
of strata thatshould be used irthe estimation of collecteddata, thecollection status (collected, refusal,
variances and the degrees of freedontepurpose of etc.) was retained for each sampleunit and
confidencanterval construction. In general, there will nonresponse adjustment wathen completed as
be a tradeoff: astrata arereduced in number, the follows: (1) refusalswere given a weight of zero and
estimate of variance will tend to increase, but so wilthe weightedemployment was distributed onto other
the degrees of freedom. establishment(s)and (2) out of businessnd out of
scope establishment(s) were given a weight of zero.

Universe Development

A study wasundertaken to evaluate thproposed Collapsing Strata

methodologies. Thirty-two primary metropolitan Since the contribution to the variance fretnata with
statistical areasvere classifiedinto three categories only one usable sample establishmes@gnnot be
(large, medium, smallpased orthe total number of estimated, the collapsing of stratanecessary. Three
workers in eactarea. The median aré@m the large collapse patternswere considered fothis empirical
categoryand themedium category were selected tostudy. The first collapsepatternwas based on size
serve as astandardfor the "typical® Metropolitan class within an SIC division, which is the current
Statistical Area (MSA) fotthe two categories. Two method used ithe OCSP. For example, stratum '203',
artificial populationswere constructed to have the where '20' represents the S¥@d '3'denotesthe size
properties of the median area in terms of size andlass, would be collapsethto stratum '204. The




second collapsepattern was based on SIC division
within a size class. For example, stratum '203uld
be collapsed intsstratum '213'. The finatollapse
patternwas based omaximal collapsing of alBICs
and size classewithin a major industrylevel; i.e.,
there would be onestratum per Stateand Local
Government, Goods Producing, Manufacturing,
Service Producingand Transportation antltilities.
Each of the threeollapse patternsdescribedabove
were performed on each dhe large andmedium
samples.

Variance Estimation

Within the large ananedium samples, the variance fo

average earningand total workerswere computed for
each of the threeollapsepatterns acrosall samples.

The methodology forthe OCSP variance components of

estimation is as follows:

Variance formula for Average Occupationgbrnings
denoted by
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and the variance formula for Total Occupational
workers is
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A (f/ j)= variance of average earninfgs occupation

j, collapsepattern a (1..3), ansample b (1..myvhere
m is the number of samples

v, (%)
collapsepattern a (1..3), ansample b (1..m) where m
is the number of samples

variance of total workers for occupation |

n, = number of usable establishments for stratum h

N, = number of establishments in the universe for
stratum h

Ynj = weighted aggregatarningsfor occupation j in
establishment i of stratum h

~

y; = estimated average earning of occupation |

xnj = number of weighted workers stratum h with
(Pccupation j in establishment i

~

Yy, = aggregate earnings for occupatjom stratum h
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%nj = total number of workers irstratum h with
occupation j
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Once variances across all samples and collapse patterns

were producedthe next stepvas to comput¢he mean
and median of thegariance estimates for each variable

(y}j andﬁj) . The mean of the variantm average

earnings was calculated by:
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where c= the number of samples wittcupation j and
m is the number of sample drawn.

The mean of the variancéor total workers was
calculated by:
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for each occupation énd each collapseattern a for
each sample m.
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The median variance of eadtcupationand collapse
patternwas generated based thve 50th percentile of

X; = total weighted employment of occupation j (totalthe varianceproduced for each dhe samples. This

over all strata)

will be denoted aéf/a(f/j)med and \A/a(ﬁ ;)

med



Accuracy of Variance Estimator d N
In addition to theproposed research outlined in the Mg, =4/[] %%J@ where d represents the total
1

introduction, the next part of our empiricstudy was ] N
completed in order tshowthe accuracy of oucurrent ~number of occupations j in collapse pattern a.
variance estimator. We began by computing the true

; For this empiricalstudy, different confidence interval
total workers,(xj), by summing theworkers across (C.1.) methodswere considerednd will be presented

the entire universéor occupation j. The true mean jn more detail in another section. For one C.I. method,
earnings, (Vj), are obtained by summing the total degrees of freedom were calculated and, for consistency
purposes, this study has only included occupations with
degrees of freedongreater than zero. Since each
collapse pattern could result in different degrees of
H‘Eeedom values for each occupatitime value dabove
could differ between collapse patterns.

earnings acrossthe entire universedivided by the
number of workers in the universe with occupation j.
The true total workers and the true mean earnivege
calculated based on usable establishments in t
universe. Nonresponse procedures wereperformed

on the universes as was done for each of the samples. . .
To reducethe impact on the geometrimean, for

occupations wittvery small or large ratios, limitations
were set, i.e., if the ratio was less than .25 the ratio was
set at .25and if the raticoexceeded 4the ratiowas set

at 4. Beloware the resultscrossthe threecollapse
patterns and two size classes:

The true variancdor occupation j acrosall samples
within eachcollapsepatternwas estimatedising the
following formula:

The estimated true variance for mean earnings is,
~ ~ m ~ —
Vtrue(y j) = Z(y bj _Yj) 2/C ’
b=1

where c= number of samples with occupation j. A-1. GEOMETRIC MEANS OF THE RATIOS FOR

) ) ) THE LARGE CATEGORY
The estimated true variance for total workers is,

m
/ o) = o 2 Mean Mean Median Median
Vtrue(Xj)_Z(ij X)) /m- _ . . "
b=1 Variance Variance Variance Variance
Earnings | Workers Earnings | Workers

Next, we used each varialdadcollapsing pattern and | sic
computedthe ratio of the mean and median to thg collapse 0.627 0-815 0.500 0.485
timated tr rian h that i
estimated true variance such that, Size 0625 | 0.800| 0500 0.484
Collapse
N V, )i/ . \7a f/ Major
R, 7E ( ,) and Ra(Vmed)= ( ,)med Colapse | 0991 | 1153 | 0851 0.809

VeuoV)

where a represents thmllapse pattern. Thesame
ratios were computed forthe mean and median A-2. GEOMETRIC MEANS OF THE RATIOS FOR

variance values of the total workers. THE MEDIUM CATEGORY

In order to compare thaboveratios, geometric means Mean Mean Median Median

were calculated acrosall occupationswithin each Variance | Variance | Variance | Variance
collapsepattern (size, SIC, majond size category Earnings | Workers | Earnings | Workers

(large, medium). The geometric medossthe ratio of sic

the mean variance,Ra@% and the ratio of the | Collapse
Size

0.730 0.886 0.590 0.688

0.733 0.865 0.594 0.669

median varianceRa(Vmed) were calculatedising the Collapse
Major
Collapse

following formula: 0.973 1.247 0.826 1.037




The geometric meantr the SIC collapseand size
collapse patterns are approximately equal to each
other. Based onthe geometric mean of thsize
collapse pattern above (charts A-1and A-2), this

B-1. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATIONS FOR EARNINGS STANDARD

indicatesthat currentOCSP procedures may slightly NORMAL C.I. FOR THE LARGE CATEGORY

underestimate the variance.

Confidence Interval

For each of the sampleand their threecollapse
patterns,two methods were applied tgenerate 95%
confidence intervals (C.l.s) for each occupation j. The
first method producethe 95% C.I. using the standard
normal quantile, such that

SIC Size Major
Collapse | Collapse Collapse
Less than 25% 510% | 5.00% | 1.60%
25% to less than 50%| 5.90% | 5.00% | 4.70%
50% to less than 75%| 13.60% | 14.20% | 10.10%
75% to less than 95%| 46.60% | 50.80% | 32.60%
95% or more 28.80% | 25.00% | 51.20%

C.l.q, = estimatet (1.96] san dard deian)
where thestandard deviation is estimatétbm the

particular sample. The second method generated tl&e2. PERCENTAGE OF PROPORTIONS ACROSS
95% C.I. using unweighted degrees of freedom (d.f.) a8LL OCCUPATION FOR EARNINGS UNWEIGHTED

defined in “CDW”.

applied based othe unweighteddegrees of freedom, CATEGORY

using the
following formula:

The student's t distribution was DEGREES OF FREEDOM C.I. FOR THE LARGE

Clg= estimat&( L0024 0] $aN dard de\lian) :

The unweighted d.f.for
calculated by

"
Z[mao(nhl—l,()], i.e., the total number of
h=1

each occupationwere

SIC Size Major
Collapse Collapse | Collapse
Less than 25% 0.80% | 0.80% | 0.00%
25% to less than 50%| 1.70% | 2.50% | 2.30%
50% to less than 75%| 4.20% | 2.50% | 2.30%
75% to less than 95%| 32.20% | 31.70% | 27.10%
95% or more 61.00% | 62.50% | 68.20%

establishments with occupation jstratum h minus 1,
summed acrossall strata. For each sample,
occupations with d.f. = &rerenot included in the C.I.
analysis.

B-3. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATIONS FOR WORKERS STANDARD

NORMAL C.I. FOR THE LARGE CATEGORY

In the next stage, we determined the proportion of
C.l.s, which contained the true universe valioggsoth

variables, Vjand)g . For this calculation, we

determinedhow many C.l.s, within eachcollapse
pattern, contained the true valumserthe total number
of samples containing the particular occupation. Weg
performedthis procedure for both confidence interval
methods. Thefollowing distributions (charts B-1

SIC Size Major
Collapse | Collapse Collapse
Less than 25% 7.60% | 8.30% | 3.10%
25% to less than 50%| 7.60% | 7.50% | 3.80%
50% to less than 75%| 11.90% | 10.80% | 9.90%
75% to less than 95%| 35.60% | 35.00% | 20.60%
95% or more 37.30% | 38.30% | 62.60%

through B-8) represent the proportion of occupations in
the respective coverage levels:

B-4. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATIONS FOR WORKERS
UNWEIGHTED DEGREES OF FREEDOM C.I. FOR
THE LARGE CATEGORY

SIC
Collapse

Size
Collapse

Major
Collapse

Less than 25%

25% to less than 50%
50% to less than 75%

2.50%
5.10%
11.00%

2.50%
6.70%
8.30%

2.30%
3.80%
7.60%




75% to less than 95%| 21.20% | 20.80% | 12.20%
95% or more 60.20% | 61.70% | 74.00%

75% to less than 95%| 10.80% | 11.80% | 8.10%

95% or more 84.70% | 83.60% | 90.20%

B-5. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATIONS FOR EARNINGS STANDARD
NORMAL C.I. FOR THE MEDIUM CATEGORY

SIC Size Major
Collapse | Collapse Collapse
Less than 25% 0.90% | 1.80% | 0.00%
25% to less than 50%| 4.50% | 3.60% | 0.80%

50% to less than 75%| 12.60% | 11.80% | 7.40%
75% to less than 95%| 49.50% | 49.10% | 41.00%
32.40% | 33.60% | 50.80%

95% or more

Also, proportions acrossll occupations in each
collapse pattern were produced and are as follows:

C-1. PERCENTAGE OF C.I.s CONTAINING TRUE
VALUES FOR THE LARGE CATEGORY

B-6. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATION FOR EARNINGS UNWEIGHTED
DEGREES OF FREEDOM C.I. FOR THE MEDIUM
CATEGORY

Standard | Unwgted Standard | Unwgted
Normal D.F.C.IL Normal D.F.C.IL
C.l.s for for C.l.s for for
Earnings Earnings | Workers Workers
sic 79.28% | 90.16%| 77.31%| 86.00%
Collapse
Size 79.26% | 90.50%| 77.20%| 86.51%
Collapse
Major 1 87 26% | 92.67%| 89.7%| 89.70%
Collapse

SIC Size Major
Collapse Collapse | Collapse
Less than 25% 0.00% | 0.00% | 0.00%
25% to less than 50%| 0.90% | 0.00% | 0.00%
50% to less than 75%| 0.90% | 1.80% | 0.80%
75% to less than 95%| 14.40% | 15.50% | 24.60%
95% or more 83.80% | 82.70% | 74.60%

B-7. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATIONS FOR WORKERS STANDARD
NORMAL C.I. FOR THE MEDIUM CATEGORY

SIC Size Major
Collapse | Collapse Collapse
Less than 25% 0.00% | 0.00% | 0.00%
25% to less than 50%| 0.90% | 0.00% | 0.00%

50% to less than 75%| 9.00% | 10.90% | 4.10%
75% to less than 95%| 29.70% | 33.60% | 17.10%
60.40% | 55.50% | 78.90%

95% or more

B-8. PERCENTAGE OF PROPORTIONS ACROSS
ALL OCCUPATIONS FOR WORKERS
UNWEIGHTED DEGREES OF FREEDOM C.I. FOR
THE MEDIUM CATEGORY

SIC Size Major
Collapse | Collapse Collapse

0.00% | 0.00% | 0.00%
0.00% | 0.00% | 0.00%
4.50% | 4.50% | 1.60%

Less than 25%
25% to less than 50%
50% to less than 75%

C-2. PERCENTAGE OF C.I.s CONTAINING TRUE
VALUES FOR THE MEDIUM CATEGORY

Standard | Unwgted Standard | Unwgted
Normal D.F.C.IL Normal D.F.C.IL
C.l.s for for C.l.s for for
Earnings | Earnings Workers Workers
sic 83.36% | 95.59%| 90.21%| 95.13%
Collapse
Size | 86.219% | 95.52%| 89.59%| 95.0294
Collapse
Maior 1 90.349% | 94.71%| 95.32%| 97.16%
Collapse

As shown in charts C-and C-2, thedistributions of
the proportions otoveragetend to be comparable for
the SIC collapseand size collapsepatterns. Also, it
appears that the unweighted degrees of freedom
confidence intervals produce, on average, closer to the
desired 95% coverage. When comparing the
percentagesbove tothose on therevious pages, for
the collapse patterrand C.l.methodghatprovide less
than 95% coverage, it is mainly due to those
occupations with proportion that are less than §68¢é
charts B-1 through B-8).

For each categorffarge andmedium), collapseattern
(SIC, size,and major) and variable (earnings and
workers), the relative medidength of theconfidence
intervals (standard normal anchweighted degrees of



freedom) were computed faitl samples.

median length (RML) was computed as:

C.l. median length over all samples

Theelative

3.9200 estimated true standard deviation

In addition, the geometric mean afl RML values
within each collapse pattern was produced as follows:

M, =4[] (RmL, )
;

number of occupations j in collappattern a. Only
occupations with d.f.>@vere studiedthus, since each

The geometric means appear tddse for the standard
normal and highfor the unweighteddegrees of
freedom.

Conclusion and Future Studies

From our empirical investigation on OCSRta we
draw the following conclusions:

Standard 95%onfidence intervals for domain means

where d represents the total or totals, when based orhe standard normal

distribution and standard methods of variance
estimation yield less than the actual 95% coverage.

collapse pattern could result in different degrees of confidence Intervals using unweighted degrees of

freedom values for each occupatidime value dabove

differs between collapse patterns.

The results of the geometric meaare listedbelow in

charts D-1 and D-2.

D-1. GEOMETRIC MEANS OF THE RELATIVE
MEDIAN LENGTH FOR THE LARGE CATEGORY

Standard | Unwgted Standard | Unwgted
Normal D.F.C.lL Normal D.F.C.l
C.l.s for for C.l.s for for
Earnings Earnings | Workers Workers
sic 0676 | 1.265| 0625 1.187
Collapse
Size 0.677 1.274 0.620 1.154
Collapse
Major | 0901 | 1.207| 0.906| 1.253
Collapse

D-2. GEOMETRIC MEANS OF THE RELATIVE
MEDIAN LENGTH FOR THE MEDIUM CATEGORY

Standard | Unwgted Standard | Unwgzted
Normal D.F.C.lL Normal D.F.C.IL
C.l.s for for C.l.s for for
Earnings | Earnings Workers Workers
sic 0.800 | 1.939 | 0.812] 1.940
Collapse
Size
0.801 1.764 0.802 1.784
Collapse
Major 0.801 | 1.327 | 1.032| 1.542
Collapse

Onceagain, thegeometric means fahe SiCcollapse

freedom, produce intervals with bettswverage closer
to the nominal 95%overage.The intervals tend to be
longer than the standard normahtervals. The

increase in length will vary with occupation.

The principaleffect ofthis researctshowsthe loss of
coverage, for purposes d@.l. construction, of the
standard normal quantilez1(96 for 95%coverage).
These are replaced by quantilies the Student's t-
distribution, with degrees of freedom determined from
the sample and varying with occupation.

In the future for each variance estimate, we may
compute a 95% confidenciaterval using weighted
degrees of freedom, as proposed by “CDWhis, we
expect, will yield coverage faw points highethan the
unweighted degrees of freedom. Also a study consisting
of a larger amount of replicated samplemy be
conducted to verifghe results gained from our smaller
study.

Any opinions expressed ithis paper ar¢hose of the
authors and do natonstitute policy ofthe Bureau of
Labor Statistics.

and size collapse patterns are about equal to each other.



