


TABLE D-2.-Estimates of means, totals, bias, and relative root mean square errors for 
selected items. 

Estimated 
Estimates of means bias 

Sample Weighted as a per-
Item total sample1 

Biased Unbiased centage 
(Number) (Number) -

of 
Number (Number) (Percent) 

Number of households 558 1497 

Per dwelling unit 

D.u.'s: possession of 
electricity 

a. None 195 456 0.3495 0.3046 14.72 
b. Highline 290 863 0.5197 0.5763 -9.81 
c. Home plant 73 178 0.1308 0.1191 9.82 

D.u.'s having running 
water 208 635 0.3728 0.4240 - 12.08 

Per household 
N umber of people 

in household 2178 5731 3.9032 3.8285 1.95 
Number of homemakers 554 1487 0.9928 0.9931 -0.03 
Number of farm operators 1283 0.8889 0.8573 3.69 
Farm tenure: 

a. Nonfarm 62 214 0.1111 0.1427 -22.15 
b. Owner, part owner 254 635 0.4552 0.4240 7.37 
c. Renter 242 648 0.4337 0.4333 0.09 

Per farm 
Size of farms in acres 242,379 733,870 488.667 490.229 -0.32 

Per type of person 
Age of homemaker 

in years 22,611 61,388 40.8141 41.0075 -0.47 
Age of farm operator 

in years 21,589 63,844 43.5262 42.6484 2.06 

Estimated relative root mean 
Estimates of totals square errors2 

Item Biased Unbiased Biased Unbiased Unbiased - - 1-
X 

(Number) (Number) (Percent) (Percent) (Percent) 

Number of households 123,502 6.70 
D.u.'s: possession of 

electricity 
a. None 43,159 37,620 14.22 10.13 6.70 
b. Highline 64,186 71,170 11.82 7.12 12.90 
c. Home plant 16,157 14,712 14.46 14.98 13.45 

D.u.'s having running 
water 46,037 52,360 14.91 7.05 12.45 

Continued on page 120. 

1 This figure was obtained by weighting the sample total for each segment by the unverse 
of the variable within-segment sampling rate and adding all these adjusted s.u. totals together 
for the state. 

The estimated relative root mean square errors for th e unbiased estimates are esti-
mates of the usual Relative Sampling Errors. 
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TABLE D -2.-Estimates of mea ns, totals, bias, and relative root mean square errors 
for selected items (continued). 

Estimated relative root mean 
Estimates of totals squ are errors

Item Biased Unbiased Biased Unbiased U nbi ased 
X 

(Number) (Number) (Percen t) (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 
c. R enter 53,562 53,516 5.13 7.12 11.40 

Size of farms in 
acres 60,35 1,390 60,544,273 10.26 14.50 14.64 

Age of homemaker 
in years 5,040,620 5,064,5 ll 1.52 1.88 7.43 

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 to be considerably biased for the 
items "electricity," " running water," and "farm tenure," particularl y for the non­

farm classifica tion, and accordingly much less accura te than which takes into 
account any correlation be tween an item and segment size. For the item, " running 

water," for example, the biased mean number of d.u.'s having running water, on a 
d.u. basis , has an es timated 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 g ive, for sample items, percentage means 
which a re unweighted and consequently biased estimates of the true va lu es. How­
ever, according to the above stud y of the m agni tude of the biases, tabl es based on 
household means would seem to have negligible bias. A confiden ce interva l state­
m ent for any of these percentage mea ns (wh ich have negligibJe bias), with 95 per­
cent confidence, is determined in general by 

Sample mean ± est ima ted relative root 
mea n square error 

To illustrate, for estimated age of homemaker, the interval is: 

40.814 ± (.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 discrepan cy between the true popu lation value and the closes t value 
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within the sample confidence-interval band, resulting from the random sampling 
process, to be small. 

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

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 1945 Census of Agri-

Item of totals: 1948 culture data (using 
1940 open-country 

2 RSE proportions) 
Number of farm operators1 105,876 11 ,422 107,149 
Tenure: a. nonfarm 17,626 7,647 ·········· ·• 

b. owner, part owner2 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 3 386,883 
Number of open-country occupied 

dwelling units: 
having electricity5 85,882 22,313 

b. without electricity 37,620 5,041 
having running water 52,360 13,037 

Number of open-country farm dwell -
ling units (whether occupied or 
not

a. having electricity5 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 equ iva lent to the number of farms. 

The census figures include about 400 managers . 
This was defined as the population living in dwelling units on farms, exclud ing people in 

d.u.'s rented to any one not a farm operator. Farm popu lation thus includes the households of 
resident farm operators and resident landlord s, and those of farm laborers, relatives of farm 
operators and others occupying d.u.'s on farms without paying specific rent. 

Adjusted proportionately for "not reporting." 
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 dissimi lari­
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, a lthough the 
census figures pertain Lo all Nebraska fa rms rather than to open -country farms or 
households only. 

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

Item 

A. For totals: 
Size of farms in acres 

B. For means: 

Size of farms in acres 
Age of farm operator 

Average number of persons 
per occupied household 
(whether farm or not) 

Average number of persons 
per occupied dwelling 
on farm 

Open -country 
sample es tim ates: 

1948 

± 2 RSE 
60,544,273 ± 17,728,574 

(x";,) 

490.2 ± 142.2 
42.65 ± 2.34 

3.83 ± 

Unmeasured Errors 

Total Nebraska: 
1945 Census of 

Agriculture data 
(including a ll 

rural and urban) 

48,164,832 

431.0 
46.9 

3.52 

The prev ious discussion of errors due to sampling variation does not a llow 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, fa iling to follow 
instruct ions correctly, etc. For example, an interviewer, by not asking specifically 
whether any persons other than members of the fami ly live with a respondent in the 
same dwelling u nit, 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 
d iscrepa ncy wh ich cannot wholly be accoun ted fo r by a memory bias, but is often due 
to a de liberate 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 wi th 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-
s ure fo r a defin ite response of some sort, and the respondent feels obligated to 
.answer though he may actually h ave no preference. Errors of this sort may be un­
detected unless thorough examinations of questions and responses are made. 

As ide from occasional deliberate misrepresentation of facts by respondenLs, 
there is likely to occur what is called memory bias for questions which requi re 
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. 

R ecognition 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, a t least to the point where the errors are ei ther 
very small or of a compensating nature. 


