





TasLeE D-2.—Estimates of means, totals, bias, and relative root mean square errors
for selected items (continued).

Estimated relative root mean

Estimates of totals square errors?

Item Biased Unbiased Biased Unbiased Unbiased
T T x X +,
(Number) | (Number) (Percent) (Percent) (Percent)

Number of people

in household 482,056 472,831 2.74 3.17 5.95
Number of home-

makers 122,617 122,650 0.64 1.10 6.75
Number of farm

operators 109,780 105,876 3.88 2.94 5.39
Farm tenure:

a. Nonfarm 13,722 17,626 30.69 16.92 21.69

b. Owner, part

owner 56,218 52,360 8.39 8.65 5.92

c. Renter 53,562 53,516 5.18 712 11.40
Size of farms in

acres 60,351,390 60,544,273 10.26 14.50 14.64
Age of homemaker

in years 5,040,620 5,064,511 1.52 1.88 743
Age of farm operator

in years 5,375,574 5,267,161 2.60 2.75 6.66

Examination of table D-2 shows the estimate x to be considerably biased for the
items “electricity,” “running water,” and “farm tenure,” particularly for the non-

farm classification, and accordingly much less accurate than x, which takes into
account any correlation between an item and segment size. For the item, “running
water,” for example, x, the biased mean number of d.u.’s having running water, on a
d.u. basis, has an estimated negative bias of about 12 percent. This means that a
dwelling unit in a segment containing only three or four occupied d.u.’s tends to be

less likely to have running water than one in a more heavily populated segment,
which contains, say, 12 or 14 d.u.’s.

Sampling errors and confidence interval statements:

The subject-matter tables in the main give, for sample items, percentage means
which are unweighted and consequently biased estimates of the true values. How-
ever, according to the above study of the magnitude of the biases, tables based on
household means would seem to have negligible bias. A confidence interval state-
ment for any of these percentage means (which have negligible bias) , with 95 per-
cent confidence, is determined in general by

= stimate ivi =
Sample mean X =+ 2 estimated relative root ).
mean square error

To illustrate, for estimated age of homemaker, the interval is:
40.814 + 2 (.0152) (40.814) = = 1.2407 years,

and covers the true average age of homemakers unless a one-in-twenty chance has
occurred in the sampling. Even if the one-in-twenty chance has come off, we would
expect the discrepancy between the true population value and the closest value
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within the sample confidence-interval band, resulting from the random sampling
process, to be small.

Where bias in x orT is not negligible, confidence limits should be set up around
unbiased estimates of the item means or totals, as for N.

Check Data
(Reasonability of Results)

The 1945 Census of Agriculture provides information concerning some of the
items that were estimated from the sample. In table D-3 some of the sample
estimates of totals with their .95 confidence limits are shown with comparable
figures for open country derived from the census data.

TaBLE D-3.—Sample estimates of totals with .95 confidence limits.

‘L'otals derived from
Sample estimates

Item

of totals: 1948

1945 Census of Agri-
culture data (using
1940 open-country

T, + 2 RSE (T,) proportions)
Number of farm operators* 105,876 + 11,422 107,149
Tenure: a. nonfarm 17,626 + 7,647
b. owner, part owner? 52,360 = 6,200 56,239
c. tenant 53,516 =+ 12,208 50,910
Number of open-country households or
occupied dwelling units, whether on
farms or not 123,502 + 16,555
Number of farm operator housholds 105,876 + 11,422
Number of occupied dwelling units on
open-country farms 110,034
Number of people in open-country
households 472,831 =+ 56,290
Open-country farm population® 386,883
Number of open-country occupied
dwelling units:
a. having electricity® 85,882 + 22,313
b. without electricity 37,620 = 5,041
c. having running water 52,360 + 13,037
Number of open-country farm dwell-
ling units (whether occupied or
not):*
a. having electricity® 44,959
b. without electricity 59,904
c. having running water 33,835

1 The sample figures may include some persons who operate farms jointly, i.e., partnership—
whereas the census figures are equivalent to the number of farms.
2 The census figures include about 400 managers.

3 This was defined as the population living in dwelling units on farms, excluding people in
d.u.’s rented to any one not a farm operator. Farm population thus includes the households of
resident farm operators and resident landlords, and those of farm laborers, relatives of farm
operators and others occupying d.u.’s on farms without paying specific rent.

4+ Adjusted proportionately for ‘“‘not reporting.”

5 Including both highline and home plant.

The sample estimates all seem reasonable for these items. Postwar increases in
electrification and possession of running water would account for a large portion
of the discrepancy between 1945 and 1948 figures, quite apart from the dissimilari-
ties in type of dwelling unit concerned. A larger sample size would be necessary
for closer or more reliable estimates, particularly whenever the data for an item
have been separated into a number of categories.
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For several other items, no comparable figures for open country were found.
However, the information in table D-4 may be of some interest, although the
census figures pertain to all Nebraska farms rather than to open-country farms or
households only.

TaBLE D-4.—Sample estimates for some other items for all Nebraska farms.

T'otal Nebraska:

Open-country 1945 Census of
Item sample estimates: Agriculture data
1948 (including all
rural and urban)
A. For totals: T, +2RSE (T,)
Size of farms in acres 60,544,273 + 17,728,574 48,164,332
~
B. For means: Xy = 2 RSE (x,)
Size of farms in acres 490.2 + 142.2 431.0
Age of farm operator 4265 + 2.34 46.9
Average number of persons
per occupied household
(whether farm or not) 3.83 & 0.24
Average number of persons
per occupied dwelling
on farm 3:62

Unmeasured Errors

The previous discussion of errors due to sampling variation does not allow for
errors that might be introduced by the interviewer, the questionnaire used, trans-
cribing and coding processes, or some consistent behavior of the respondents.

The interviewer may cause biases by rewording questions for probing purposes,
emphasizing certain words, failing to obtain the desired responses, failing to follow
instructions correctly, etc. For example, an interviewer, by not asking specifically
whether any persons other than members of the family live with a respondent in the
same dwelling unit, may neglect to count a hired hand as a member of the household.

Some error may be introduced by the nature of the question or desired informa-
tion. Incomes, for instance, tend to be reported lower than they actually are—a
discrepancy which cannot wholly be accounted for by a memory bias, but is often due
to a deliberate attempt to avoid revealing a fact regarded perhaps as highly
“personal.” In such a case the degree of bias may vary with type of respondent—
persons with higher income levels may tend to underreport income, while some
with lower levels may overreport. Questions are often unavoidably pointed or
“loaded” to get specific kinds of information. Failure to recognize the effects these
questions have can cause misinterpretation of responses and even result in making
erroneous conclusions from the data. Preference questions sometimes create pres-
sure for a definite response of some sort, and the respondent feels obligated to
answer though he may actually have no preference. Errors of this sort may be un-
detected unless thorough examinations of questions and responses are made.

Aside from occasional deliberate misrepresentation of facts by respondents,
there is likely to occur what is called memory bias for questions which require
respondents to recall events that happened over a long period of time. In some
cases respondents may tend to overestimate; in others, underestimate the true value.

Recognition of these types of errors is important not only to the analysis but
also to the survey planners. Much of the development of a good survey involves
the minimizing of such errors, at least to the point where the errors are either
very small or of a compensating nature.
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