Appendix B. Source and Reliability of Estimates

SOURCE OF DATA

Most of the estimates in this report are based on data col-
lected in March 1981 and 1980 from the Current Population
Survey (CPS) of the Bureau of the Census. Some estimates
are based on data obtained from the CPS in earlier years and
from the 1960, 1950 and 1940 decennial censuses. The
monthly CPS deals mainly with labor force data for the civilian
noninstitutional population. Questions relating to labor force
participation are asked about each member 14 years old and
older in each sample household. In addition, supplementary
questions are asked each March about educational attain-
ment. In order to obtain more reliable data for the Spanish-
origin population, the March CPS sample was enlarged to in-
clude all households from the previous November sample
which contained at least one person of Spanish origin. This
results in almost doubling the number of sample persons of
Spanish origin. For this report, persons in the Armed Forces
living off post or with their families on post are included.

The present CPS sample was initially selected from the
1970 census files with coverage in all 50 States and the
District of Columbia. The sample is continually updated to
reflect new construction. The current CPS sample is located
in 629 areas comprising 1,148 counties, independent cities,
and minor civil divisions in the Nation. In this sample, approx-
imately 68,500 occupied households were eligible for inter-
view. Of this number, about 3,000 occupied units were
visited but interviews were not obtained because the oc-
cupants were not found at home after repeated calls or were
unavailable for some other reason.

The following table provides a description of some aspects
of the CPS sample designs in use during the referenced data
collection periods.

Description of the March Current Population Survey

Housing units
eligible

Time period Number of

sample | Inter- | Not inter-

areas | viewed viewed
1980 to 198l.c.ieees 629 | 65,500 3,000
1977 to 1979.cc00.. 6141 55,000 3,000
1973 to 1976.cc0cee 461 | 46,500 2,500
19720.00cecencncnns 449 | 45,000 2,000
1967 to 1971lcceeees 449 | 48,000 2,000
1963 to 1966.eeeses 357 | 33,500 1,500
1960 to 1962...000. 333 33,500 1,500
1957 to 1959...ccc0e 3301} 33,500 1,500
1954 to 1956.c0eese 230 | 21,000 500-1, 000
1947 to 1953...0... 68 | 21,000 500-1, 000

The estimation procedure used in this survey involved the
inflation of the weighted sample results to independent
estimates of the total civilian noninstitutional population of
the United States by age, race, and sex. These independent
estimates were based on statistics from decennial censuses,
statistics on births, deaths, immigration and emigration; and
statistics on the strength of the Armed Forces. The inde-
pendent population estimates used in this report to obtain data
for 1980 and 1981 are based on the 1980 decennial cen-
sus. Some of the data in this report for 1980 were also
obtained using independent population estimates based on
the 1970 decennial census. In earlier reports in this series
(P-20), data for 1972 through 1979 were obtained using in-
dependent population estimates based on the 1970 decen-
nial census. For more details on this change, see the section
in appendix A entitled, *’Introduction of 1980 Census Popula-
tion Controls.”’ The estimation procedure for the data in the
report also involved a further adjustment so that husband and
wife of a household received the same weight.

RELIABILITY OF ESTIMATES

Since the CPS estimates in this report are based on a
sample, they may differ somewhat from the figures that
would have been obtained if a complete census had been
taken using the same questionnaires, instructions, and
enumerators. There are two types of errors possible in an
estimate based on a sample survey: sampling and nonsampl-
ing. The standard errors provided in this report primarily in-
dicate the magnitude of the sampling error. They also par-
tially measure the effect of some nonsampling errors in
response and enumeration, but do not measure any
systematic biases in the data. The full extent of nonsampl-
ing error is unknown. Consequently, particular care should
be exercised in the interpretation of figures based on a
relatively small number of cases or on small differences
between estimates.

Nonsampling variability. As in any survey work, the results
are subject to errors of response and nonreporting in addi-
tion to sampling variability. Nonsampling errors can be at-
tributed to many sources, e.g., inability to obtain information
about all cases in the sample, definitional difficulties, dif-
ferences in the interpretation of questions, inability or unwill-
ingness of respondents to provide correct information,
inability to recall information, errors made in collection such
as in recording or coding data, errors made in processing the
data, errors made in estimating values for missing data, and
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failure to represent all sample households and all persons
within sample households (undercoverage).

Undercoverage in the CPS results from missed housing
units and missed persons within sample households. Overall
undercoverage as compared with the level of the 1980 decen-
nial census is about 7 percent. It is known that CPS under-
coverage varies with age, sex, and race. Generally, under-
coverage is larger for males than for females and larger for
Blacks and other races combined than for Whites. Ratio
estimation to independent age-sex-race population controls,
as described previously, partially corrects for the biases due
to survey undercoverage. However, biases exist in estimates
to the extent that missed persons in missed households or
missed persons in interviewed households have different
characteristics than interviewed persons in the same age-sex-
race group. Further, the independent population controls
used have not been adjusted for undercoverage in the decen-
nial census.

Comparability with other data. In using metropolitan and
nonmetropolitan data, caution should be used in comparing
estimates for 1977 and 1978 to each other or to any other
years. Methodological and sample design changes occurred
in these years resulting in relatively large differences in the
metropolitan and nonmetropolitan area estimates. However,
estimates for 1979 and later are comparable as are estimates
for 1976 and earlier.

A number of changes were made in data collection and
estimation procedures beginning with the March 1980 CPS.
One major change was the use of the’’householder’’ concept
instead of the traditional ‘’head’’ concept. The other major
change occurred in the estimation procedure. Due to these
and other changes caution should also be used when com-
paring estimates for 1980 and later, which reflect 1980
census-based population controls, to those for 1971 through
1979, which reflect 1970 census-based population controls.
This change in population controls had relatively little impact
on summary measures such as means and medians, but did
have a significant impact on levels. For example, use of
1980-based population controls resulted in about a 2-percent
increase in the civilian noninstitutional population and in the
number of families and households. Thus, estimates of levels
for 1980 and later will differ from those for 1979 and earlier
more than what could be attributed to actual changes in the
population and these differences could be disproportion-
ately greater for certain subpopulation groups than for the
total population.

Decennial Census of Population. The 1940, 1950 and 1960
decennial census data shown in this report are not strictly
comparable to the CPS data. This is due in a large part to dif-
ferences in interviewer training and experience and in different
survey processes. This is an additional component of error
not reflected in the standard error tables. Therefore, caution
should be used in comparing results between these different
sources.

Sampling variability. The standard errors given in tables B-1
through B-4 are primarily measures of sampling variability,

that is, of the variation that occurred by chance because a
sample rather than the entire population was surveyed. The
sample estimate and its standard error enable one to construct
confidence intervals, ranges that would include the average
result of all possible samples with a known probability. For
example, if all possible samples were selected, each of these
being surveyed under essentially the same general conditions
and using the same sample design, and if an estimate and
its standard error were calculated from each sample, then:

1. Approximately 68 percent of the intervals from one
standard errors below the estimate to one standard error
above the estimate would include the average result of all
possible samples.

2. Approximately 90 percent of the intervals from 1.6
standard errors below the estimate to 1.6 standard errors
above the estimate would include the average result of all
possible samples.

3. Approximately 95 percent of the intervals from two
standard errors below the estimate to two standard errors
above the estimate would include the average result of all
possible samples.

The average estimate derived from all possible samples is
or is not contained in any particular computed interval.
However, for a particular sample, one can say with a specified
confidence that the average estimate derived from all possi-
ble samples is included in the confidence interval.

Standard errors may also be used to perform hypothesis
testing, a procedure for distinguishing between population
parameters using sample estimates. The most common types
of hypotheses are 1) the population parameters are identical,
or 2) they are different. An example of this would be com-
paring the percent of adults who were high school graduates
in 1981 to those in 1971. Tests may be performed at various
levels of significance, where a level of significance is the
probability of concluding that the parameters are different
when, in fact, they are identical. All statements of comparison
in the text have passed a hypothesis test at the 0.10 level
of significance or better, and most have passed a hypothesis
test at the 0.05 level of significance or better. This means
that, for most differences cited in the text, the estimated dif-
ference between parameters is greater than twice the
standard error of the difference. For the other differences
mentioned, the estimated difference between parameters is
between 1.6 and 2.0 times the standard error of the dif-
ference. When this is the case, the statement of comparison
will be qualified in some way; e.g., by use of the phrase
‘some evidence."’

Note when using small estimates. Summary measures (such
as means, medians, and percent distributions) are shown
when the base is 75,000 or greater. Because of the large
standard errors involved, there is little chance that summary
measures would reveal useful information when computed
on a smaller base. Estimated numbers are shown, however,
even though the relative standard errors of these numbers
are larger than those for the corresponding percentages.



These smaller estimates are provided primarily to permit such
combinations of the categories as serve each user’s needs.

Standard error tables and their use. In order to derive stand-
ard errors that would be applicable to a large number of
estimates, a number of approximations were required.
Therefore, instead of providing an individual standard error
for each estimate, generalized sets of standard errors are pro-
vided for various types of characteristics. As a result the sets
of standard errors provided give an indication of the order of
magnitude of the standard error of an estimate rather than
the precise standard error.

Standard errors for data based on the CPS sample. The figures
presented in tables B-1 through B-4 are approximations to
standard errors of various educational attainment estimates
for persons in the United States. Estimated standard errors
for specific characteristics cannot be obtained from tables
B-1 through B-4 without the use of the factors in table B-5.
The factors in table B-5 must be applied to the generalized
standard errors in order to adjust for the combined effect of
sample design and estimating procedure on the value of the
characteristic. Further adjustments must be made to account
for State, SMSA and regional variation using factors given
in table B-6. Standard errors for intermediate values not
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shown in the generalized tables of standard errors may be
approximated by linear interpolation.

Two parameters (denoted ‘‘a’’ and ‘‘b’’) are used to
calculate standard errors for each type of characteristics; they
are also presented in table B-5. These parameters were used
to calculate the factors in table B-5. They also may be used
to directly calculate the standard errors for estimated numbers
and percentages. Methods for direct computation are given
in the following sections. The standard errors in tables B-1
through B-4 were calculated using the “’b’’ parameters in table
B-5; however, the ‘‘a’’ parameters used were revised to
reflect the total persons in the age group.

Data based on the 1940, 1950 and 1960 censuses. Sam-
pling errors of all sample data from 1940, 1950 and 1960
decennial censuses in this report are small enough to be
disregarded. However, these standard errors may be found
in the appropriate volumes.

Standard errors of estimated numbers. The approximate
standard error Oy, of an estimated number can be obtained
in two ways. It may be obtained by use of the formula

o =f1.f2.0 (1)

Table B-1. Generalized Standard Errors for Estimated Numbers of Persons—Total or White

(Numbers in thousands)

Estimated number

Total persons in age group1

of persons 100 250 500 | 1,000 2,500| 5,000] 10,000 | 25,000 | 50,000 | 100,000
10teeeeceoesoosassnsnnanes 4.3 ARA 4ok 4.5 4.5 4.5 4.5 4.5 4.5 4.5
200scesescncessssnscnccans 5.7 6.1 6.2 6.3 6.3 6.3 6.3 6.3 6.3 6.3
300ceesecceccsascnconsnans 6.5 7.3 7.5 7.7 7.7 7.7 7.8 7.8 7.8 7.8
S 7.0 8.2 8.6 8.8 8.9 8.9 9.0 9.0 9.0 9.0
50eeeecncescncesnscssanans 7.1 9.0 9.5 9.8 9.9 10.0| 10.0| 10.0| 10.0 10.0
75 eeecasessacesosceansons 6.1| 10.3| 11.3| 11.8| 12.1| 12.2| 12.2| 12.3| 12.3 12.3
1004 ceseesescssssncnsasass - 11.0] 12.7| 13.5| 13.9| 14.0| 14.1| 14.2| 14.2 14.2
200ecesecscsossscasasnsans - 9.0| 15.5| 18.0| 19.3| 19.7| 19.9| 20.0| 20.0 20.0
300ecscccscacssncncncacnes - -| 15.5| 20.6| 23.1| 23.8| 24.2| 24.4| 24.5 24.5
400eesssacesescnscnoncnces - -| 12.7] 22.0| 26.0| 27.2| 27.8| 28.2| 28.3 28.3
5000 ccesecscscscscscscscns - - -] 22.4| 28.4| 30.1| 30.9| 31.4| 31.6 31.7
750c0ecesescsceccscnsessns - - -| 19.4| 32.5| 35.8| 37.4| 38.3| 38.6 38.7
1,000 000ececescscssacanes - - - - | 34.8| 40.1| 42.6| 44.0| 44 447
2,0000c0s0sessesscnnancans - - - -| 28.4| 49.2| 56.8| 60.9| 62.2 62.8
3,000000cacescesncensaonns - - - - -| 49.2| 65.0| 72.9| 75.4 76.6
£,0000sseesesessansacenans - - - - -1 40.1| 69.5| 82.3| 86.1 87.9
5,000+ ccccscssscrcasscacns - - - - - -| 71.0| 89.8| 95.2 97.8
7,5000c0ccececeacaceccncs - - - - - -| 61.5| 102.8| 113.3 118.2
10,0000 cscecececacosncens - - - - - - - | 109.9]| 126.9 134.6
20,0000 ¢ecscscocsoncacscns - - - - - - -| 89.8] 155.5 179.5
30,0000 c0eeeess cereerenens - - - - - - - -| 155.5 205.7
40,0000 0c0cesssecscncscns - - - - - - - -1 126.9 219.9
50,0000 ceccsccssscnscscns - - - - - - - - - 224.4
75,0000 cseeceeccscscnceons - - - - - - - - - 194.3
100, 0000 e e eeesesesesoncans - - - - - - - - - -

IThese values must be multiplied by the appropriate 'f'" factor in tables B-5 and/or B-6 to obtain the

standard error for a specific characteristic.

Note: To estimate the standard errors for the 1956~66 period, multiply these standard errors by 1.23.

For years prior to 1956, multiply by 1.5.
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Table B-2. Generalized Standard Errors for Estimated Numbers of Persons—Black and Other Races

(Numbers in thousands)

Estimated number

Total persons in age group?

of persons 100 250 500 1,000 2,500 5,000 10, 000
10uaueeenneesaneesennes 4.5 4.7 4.7 4.7 4.7 4.8 4.8
201 esnneeenneeeenneenes 6.0 6.5 6.6 6.7 6.7 6.7 6.7
L 6.9 7.7 8.0 8.1 8.2 8.2 8.2
h0ueunnerennnecannnenes 7.4 8.7 9.1 9.3 9.4 9.5 9.5
504 eenneennncesancenes 7.5 9.5 10.1 10.4 10.5 10.6 10.6
75 eeeneraneenneennennns 6.5 10.9 12.0 12.5 12.8 12.9 13.0
1004 eeuneenneeneeenoans - 11.7 13.5 14.3 14.7 14.9 15.0
20040 eennceneenncennnns - 9.5 16.5 19.0 20.4 20.9 21.1
3001enuneennneecnnnenes - - 16.5 21.8 24.5 25.3 25.7
400uaaneeenneenennecees - - 13.5 23.3 27.6 28.9 29.5
5000 eeenneecnncenannans - - - 23.8 30.1 31.9 32.8
750 eeenneecsnnecennnns - ~ - 20.6 34.5 38.0 39.6
1,00000uueensenncennnas - - - - 36.9 42.6 45.1
2,000u000ennneeennnnnes - - - - 30.1 52.1 60.2
3,0000 0 0enncecencneens - - - - - 52.1 69.0
4,000 00 00ennnnecnnnons - - - - - 42.6 73.7
5,0004000eeennecennnnns - - - - - - 75.2
7,50000uueeeennacecnnns - - - - - - 65.2
10,0004 0z cenneenneennns - - - - - - -

lThese values must be multiplied by the appropriate "f'" factor in tables B~5 and/or B-6 to obtain the

standard error for a specific characteristic,

Note:
For years prior to 1956, multiply by 1.5.

where fq is the appropriate factor from table B-5, f2 is the
appropriate factor from table B-6 and ¢ is the standard error
of the estimate obtained by interpolation from tables B-1 or
B-2. Alternatively, standard errors may be approximated by
using formula (2). The use of formula (1) will provide more
accurate results when the number of persons in the age group
is relatively small.

_ 2
o, = f2 ax“ + bx (2)
Here x is the size of the estimate and ‘‘a’’ and ‘’b’’ are the
parameters in table B-5 associated with the particular type
of characteristic. When an estimate involves two different
categories use the ‘“a’’ and ‘‘b’’ parameters corresponding

to the category with the larger ‘‘b’’ parameter.

Standard errors of estimated percentages. The reliability of
an estimated percentage, computed using sample data for
both numerator and denominator, depends upon both the size
of the percentage and the size of the total upon which this
percentage is based. Estimated percentages are relatively
more reliable than the corresponding estimates of the
numerators of the percentages, particularly if the percentages
are 50 percent or more. The approximate standard error,
O(x,p) of an estimated percentage can be obtained by use of

the formula I(xp) = f .f2 .0 (3)

In this formula, fq is the appropriate factor from table B-5,
fo is the appropriate factor from table B-6 and ¢ is the
standard error of the estimate from table B-3 or B-4. When

To estimate the standard errors for the 1956-66 period, multiply these standard errors by 1.23,

the numerator and denominator of the percentage are in dif-
ferent categories, use the factor or parameters from table B-5
indicated by the numerator. Alternatively, standard errors may
be approximated by using formula (4), from which the
standard errors in tables B-3 and B-4 were calculated. Use
of this formula will provide more accurate results than use
of formula (3).

(x,p) ~ 2, ’-x‘?- p(100-p) @)

Here x is the size of the subclass of persons or families and
unrelated individuals which is the base of the percentage, p
is the percentage (0 < p < 100), and ‘’b’’ is the parameter
in table B-5 associated with the particular type of
characteristics in the numerator of the percentage.

lllustration of standard error computations. Table 8 of this
report shows that in March 1981 there were 70,390,000
women 25 years and over. At that time, an estimated
28,896,000 had completed 4 years of high school. Using for-

mula (2) and the appropriate ‘‘a’’ and ‘’b’’ parameters from
table B-5, the approximate standard error of this estimate’ is

193,000 = \[—.000025 (28,896,000)2 + 2014 (28,896,000)

The 95-percent confidence interval as derived from the data
is from 28,510,000 to 29,282,000 (using twice the

'Using formula (1), interpolating from table B-1 and applying the
appropriate factors from table B-5 and/or B-6 gives a standard error of
approximately 175,000 = 1.0 x 1.0 x 175,000.
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Table B-3. Generalized Standard Errors of Estimated Percentages—Total or White

Estimated percentagel

Base of percentage (thousands)

2 or 98 5 or 95 10 or 90 25 or 75 50
101 2.0 3.1 4.3 6.1 7.1
255 1.3 2.0 2.7 3.9 4.5
500, et erenoneanenennononenns 0.9 1.4 1.9 2.7 3.2
1,000, ... 0t iieerenienennennnns 0.6 1.0 1.3 1.9 2.2
2,500, .. 0ttt 0.4 0.6 0.9 1.2 1.4
5,000, . 0. ceeireencrcnneeennconns 0.3 0.4 0.6 0.9 1.0
10,000, . 0. cveeeieionnonnennneens 0.2 0.3 0.4 0.6 0.7
25,000, . .00 eiieieienceeiennnan 0.1 0.2 0.3 0.4 0.4
50,000....00ieeeniecenncncccnns 0.1 0.1 0.2 0.3 0.3
100,000. .00 iececeecenennnnnnnes 0.1 0.1 0.1 0.2 0.2
150,000, .00 0ueeeeeeenennnnnanns 0.1 0.1 0.1 0.2 0.2

lThese values must be multiplied by the appropriate

standard error for a specific characteristic.

NOTE:
For years prior to 1956, multiply by 1.5.

standard error). A conclusion that the average estimate of
women 25 years old and over having completed 4 years of
high school derived from all possible samples and lying be-
tween these two values would be correct for roughly 95 per-
cent of all possible samples.

Table 12 of this report shows that in March 1981, an
estimated 21.1 percent of the 62,509,000 men 25 years old
and over had completed college. Using formula (4) and the
appropriate ‘‘b’’ parameter from table B-5, the approximate
standard error of this estimate? is

2014
62,509,000

x 21.1 x (100 — 21.1)

The 95-percent confidence interval for this estimate is from
20.7 to 21.5

2Using formula (3), interpolating and applying the appropriate factors
from table B-5 and /or B-6 gives a standard error of approximately 0.2.

"£" factor in tables B-5 and/or B-6 to obtain the

To estimate the standard errors for the 1956-66 period, multiply these standard errors by 1,23,

Standard error of a difference. For a difference between two
sample estimates; the standard error is approximately equal to

O (x-y) = 03 + o%, (5)
where 0y and Oy are the standard errors of the estimates x
and y; the estimates can be numbers, percents, ratios, etc.
This formula approximates the standard error quite accurately
for the difference between two estimates of the same
characteristics in two different areas, or for the difference
between two separate and uncorrelated characteristics in the
same area. If, however, there is a high positive (negative) cor-
relation between the two characteristics, the formula will
overestimate (underestimate) the true standard error.

lllustration of the calculation of the standard error of a dif-
ference. Table 12 shows that in March 1981, an estimated
21.1 percent of men 25 years old and over had completed

Table B-4. Generalized Standard Errors of Estimated Percentages—Black and Other Races

Estimated percentage1

Base of percentage (thousands)

2 or 98 5 or 95 10 or 90 25 or 75 50
5 T 2.4 3.8 5.2 7.5 8.7
100. ... iiii it nesornanonennnnns 2.1 3.3 4.5 6.5 7.5
2 1 O 1.3 2.1 2.9 4.1 4.8
500, . cececionccroconsscoccnnons 0.9 1.5 2.0 2.9 3.4
1,000, .. cieiiiiennnnoennnannnns 0.7 1.0 1.4 2.1 2.4
2,500, 0.ttt 0.4 0.7 0.9 1.3 1.5
5,000, ... 0ieiiienccnionconcnnes 0.3 0.5 0.6 0.9 1.1
10,000.. ... iieeieiennonnnconens 0.21 0.3 0.5 0.7 0.8
15, 000 Cheeieee et et eenas 0.17 0.27 0.4 0.5 0.6
20,000......00.... PN 0.15 0.23 0.3 0.5 0.5

lThese values must be multiplied by the appropriate "f" factor in tables B-5 and/or B-6 to obtain the

standard error for a specific characteristic.

NOTE:
For years prior to 1956, multiply by 1.5.

To estimate the standard errors for the 1956-66 period, multiply these standard errors by 1.23.
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Table B-5. “a” and “'b” Parameters and “f"’ Factors for Calculating Approximate Standard Errors of

Estimated Numbers and Percentages

Parameter?
Type of characteristic
a b f, factor*
Educational attainment of persons 14 and over:
Total or White....... e ceeecereereeneans ceeeenns . -.000025 2,014 1.0
BlacK,....iooveeveennens seeesssscccsssonsssrsee sesesee -.000179 2,265 1.0
Spanish origin (levels)........ ettt cees 2+,000901 21,101 (x)
Spanish origin (percentages only)...... Ceterereeeaaee . X) 32,002 1.0
Marital status:
Total Oor White...ouvrieeereeeoosoenessocosecsscscsnocsns -.000017 3,500 1.3
Black......... tessessessesecsssscscansessses st eeone -.000210 5,020 1.5
Spanish origin........ Ceeeececcesstcastesessasassnsans -.000026 4,432 1.5
Household relationship:
Head, wife, or primary individual:
Total or White....... teecesesssssssssavesssacrcsnnnes -.000010 1,389 0.8
Black...... seseeseessssesseseessecsescsesssrosenes o -.000087 1,255 0.7
Spanish origin........ s eeseesesseesssssaseansasens -.000020 1,422 0.8
Child or other relative in primary family, secondary
family member secondary individual, or persons
living in group quarters:
Total or White....oiveeeieeeerienneeeeencnocnnonncane -.000017 3,500 1.3
BlacCK..u.oveoooeeoasooosossosesassososssssosossasosnanans -.000210 5,020 1.5
Spanish OrigiN....ceeeeseeoeescseeessescenasesonncns -.000026 4,432 1.5

1Multiply parameters by 1.5 for CPS data collected from 1956 to 1966 and by 2.25 for CPS data collected

before 1956,
2These "a"
supplement,

(2) and (4) only for these standard error calculations.

3This "'b" parameter is to be used to calculate the standard error of percentages only.

enrollment data use b = 3374,

and '"'b" parameters are to be used to calculate standard errors of levels only for the March
For the October enrollment data, Spanish origin, use a = 0.001519 and b = 1856,

Use formulas

For the October

4“These factors are to be applied when standard error calculations are made using formulas (1) and (3)

only.

college as compared to 13.4 percent of women. The apparent
difference between the two estimates is 7.7 percent. The
standard error of 21.1 percent as shown above is 0.2.
Similarly, the standard error of 13.4 percent is computed to
be 0.2 percent. Therefore, using formula (5), the standard
error of the estimated difference, 7.7 percent, is about

3= ’ (2)2 + (2)2

This means that the 95-percent confidence interval about the
difference of 7.7 percent is from 7.1 to 8.3 percent.
Therefore, a conclusion that the average estimate derived
from all possible samples lies within a range computed in this
way would be correct for roughly 95 percent of all possible
samples. Since this confidence interval does not contain zero,
we may conclude with 95 percent confidence that the per-
cent of men 25 years old and over completing college is
greater than the percent of women.

Confidence interval and standard error of a median. The
sampling variability of an estimated median depends upon the
form of the distribution as well as the size of its base. An ap-
proximate method for measuring the reliability of an estimated
median is to determine a confidence interval about it. (See

the section on sampling variability for a general discussion
of confidence intervals.) The following procedure may be used
to estimate the 68-percent confidence limits and hence the
standard error of a median based on sample data.

1. Determine, using the standard error tables and factors or
formula (4), the standard error of the estimate of 50 per-
cent from the distribution;

2. Add to and subtract from 50 percent the standard
error determined in step (1);

3. Using the distribution of the characteristics, calculate
the values from the distribution corresponding to the two
points established in step (2). These values will be the
limits for the 68-percent confidence interval.

4. Divide the difference between the two points determined
in step (3) by two to obtain the standard error of the
median.

A 95-percent confidence interval may be determined by
finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step (1).



The formula used to implement step (3) is

L —A
L) x Tz—T1) +Ty (6)
Ag — A4

X =

where
X = the interpolated estimate of the median’s upper or lower
limit,

L = the upper or lower limit obtained from step (2),

A1 and A2 = the lower and upper values of the cumulative
relative frequency for the limits of the interval which con-
tains L,

T1 and T2 = the lower and upper values of the interval which
contains L.

lllustration of the computation of a confidence interval for a
median. Table 9 of this report shows that the median number
of school years completed by Floridians 25 years old and over
is 12.5.

Table B-6. Factors to be Applied to Standard Errors

Type of characteristic f, factor
U.S., totals.v.ueveeeeorososoesscansnss 1.0
States:
California...veeeeeesceesescscnsnsas 1.1
Florida.,...oeeeieeeeencenecencaneans 1.1
GEOrgia, iiueeeeseoeesssansooncoanoans 1.1
L T I 1.1
Indiana.,. .....ceeeevonneonnncnncans 1.0
Massachusetts.......ceeveeveennocenns 0.9
Michigan......oeeueveeeenocnsonnnnns 1.1
MiSSOUTi, . veeeeeeureanaroanocnnnnnns 1.1
NeWw JerSey. e ereeesenenneancnns 1.0
New YOrK...vevriiereneenoneonnnennns 1.0
North Carolinad.....ceeeeeeeascsscass 1.1
L8] < 1.1
Pennsylvania,.....eeeeeeeeocccnocanas 1.1
TEXAS . eeuussseoseasassossennssssannns 1.2
Virginia. . ieeeeeeeeeereoneeoncennans 1.3
Regions:
Northeast.....coveeenrnooceononnanas 1.0
Midwestl. . ... i ittt 1.0
South......ciiiiiininiiineneeieienns 1.0
WesSt. vt iieeeeeesonsonanesseananas 0.9
SMSA's (except Washington, D.C.)...... 1.1
Washington, D.C, - MD, - VA,,....... 1.

Note: Apply these factors to standard
errors obtained using either tables B-1
m"n_n

through B-4 or the "a" and "b" parameters in
table B-5.

lFormerly the North Central Region.
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1. There was a total of 6,484,000 Floridians 25 years and
older. Using formula (4) and tables B-5 and B-6, the
standard error of a 50 percent characteristic is found to
be approximately 1.0 x 1.1 x .9 = 1.0.

2. To obtain a 68-percent confidence interval on an estimated

median, add to and subtract from 50 percent, the
standard error found in step 1. This yields percent limits
of 49.0 and 51.0.

3. To use formula (6) as described in step 3 of this previous

section, the cumulative relative frequency distribution of
number of school years completed by Floridians must be
calculated from the data in table 9.

a. Construct a cumulative relative frequency table by
number of school years completed as shown in
example 1.

b. Apply formula (6), using the cumulative relative fre-
guency in example 1, to the upper and lower limits, 51.0
and 49.0, calculated in step (2) above. From the
example, 31.4 percent of Floridians have completed
less than 12 years of high school. Thus, in formula (6),
T1=12,T2=13,A1=31.4, A2 =69.1and L =49.0.

Example 1. Cumulative Relative Frequency of Number of
School Years Completed by Floridians

Number of 13.1 and
school years 0-12.0 12.1-13.0 )
over

completed
Observed relative

frequency ...... 31.4 37.7 30.9
Cumulative relative

frequency ... ... 31.4 69.1 100.0

Thus, the estimated lower limit of the 68 percent confidence
interval for the median would be
12.47 = ( 49-0‘3‘4) X (13—12) +12

69.1 — 314
Similarly, the upper limit may be found using formula (6) with

T1=12,T2=13,A1=31.4, A2 =69.1 and L = 51.0.

12,52 = (M) X (13—12) +12
69.1—31.4 :

4. The standard error of the median is,therefore, (12.52 —
12.47)/2, i.e., .03



