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U. S. DEPARTMENT OF AGRICULTURE
Statistical Reporting Service

Variance Analysis of 1970
Wisconsin State Farm Census 1/

A Vatiance analysis of data collected in the 1970 State Farm Census in
Wisconsin was made primarily to develop resource material that would be
useful for training in sampling. Hence, most of the interpretation is
left for students and instructors in sampling or readeSRtwith a background
in sampling theory and agriculture, To illustrate applications of sam-~
pling theory numerous exercises for students can be formulated with ref-
erence to the tables. Also, much time can be spent profitably on studying
the patterns of variation portrayed by the tables and on examining the
effectiveness of various sample designs in relation to the patterns of
variation.

One of the reasons for selecting Wisconsin was its wide geographic varia-
tion in agriculture. Secondly, the data happened to be conveniently
available on magnetic tape and the variances could be computed for a mod-
est cost. Third, as a farm in the annual census in Wisconsin is identified
by a number that remains unchanged from year-to-year there was an attractive
potential for taking another year's data and studying variances with ref-
erence to year—to-year changes, which could add a very important dimension
for study.

Items were selected for this study primarily with reference to variability
characteristics from the viewpoint of sample design.’ A major criterion for
selection of items was percent reporting which ranges from less than one
percent for potatoes and snap beans to 100 percent for farmland. Another
criterion was geographic distribution., Some items selected are more uni-
formly distributed over the State than others. Population (number of
persons living on a farm) was included because the variation from farm

to farm is low and it is an item reported by nearly all farms.

The numbers in columns (2) thru (6) of tables 1 and 2 are not official
estimates. They are totals as enumerated in the Wisconsin State Farm
Census and may differ from official estimates for several reasons includ-
ing, under or wer enumeration, definitions, and dates to which the data
relate.

All variances in the accompanying tables are exgregsed as relative variances
on a single unit basis, i.e., a variance can be interprétéd as applying to a
sample of size 'one''--one farm in tables 1, 2, 3, and 4 and one township in

table 6. Variance formulas are.presented in appendix A so there will be no

misunderstanding of what the variances are arithmetically. Appendix A gives
explanations by columns of the tables.
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Crop Reporting Districts, CRD's, are subdivisions of the State which are
used for various statistical purposes. They are relatively homogeneous
groups of counties. See figure 1 at the end of the tables for an outline
of the State showing CRD's and counties.

Townships are subdivisions of counties. A few townships had only one or
two farms. Townshipe with less than four farms were combined with adja-
cent townships, giving a total of 1,462 townships (or township combinations)
for purposes of this study. The average number of farms per townshilp was
69.5

The system designed for processing the data involved two computer runs. The

first run provided an output tape with the following results for each town-
ship, county, CRD, and the State:

a
For farmland: NJ 2 y ) & )’2/ M Sy
where N is the number of farms,
Y is the ﬂumber of acres of farmland, and
~S;is the variance of farmland
For each item other than farmland Ml ) ZX -3 X ZX)/ & 5)()’} and 5 ()’
where /wz is the number of farms reporting the item (that is, N
is the number with X“) O)
X represents any one of the selected items,
Jgfis the variance of X,
*SXY'iS the covariance of X and Y and

S¥)= & (&) sy -3(%y )5’”’

which 1s the variance of )/ —37‘

Tables 1 and 2 were compiled from a print out of the CRD and State data on
the output tape from the first run. The output tape from the first run was
the input tape for the second run which gave results for the remaining
tables.

A roview of the variances indicated the possibility of an error for clover-
timothy acres in Crop Reporting District No. 4 (See table 2). The data
processing system provided for an output tape with township data on it



including variances within each township, A print out of the township data
for CRD No. 4 showed one township that had an extremely large varilance, so
a print out of individual farm data for this township was called for. The

record for
clearly in
changed or
results as
illustrate

one farm showed 5,000 acres of clover-timothy, a record that was
error. The record could have been corrected and the results
clover—-timothy could have been deleted from the tables. However,
obtained from the computer output are shown in the tables to

the impact of an error of this kind on the results. Also, it

is of interest to consider the impact on sampling error and sample design

if in fact

one unusual farm did exist that had 5,000 acres of clover-timothy.



Wisconsin State Farm Census - 19790

T;ble l1.--State Summary 1/

: : Farms Reporting : : : : Relative: :
: : Average ¢ Average : : Variance : Design
: : : : : Per ¢ Standard : : Farms :Efficiency
Itea Total Per . All .
: o o Number_:Percent : _Farm : Farm ¢ Deviation: Farms tReport-: For Ratio
: , : : : : Reporting : : : ing : Estimator
(1) : (2) : (3) : (&) : (5) : (6) : (7 : (8 : (9 : (10)
: Sam 3FA R4 2+ 3 VAR ?z < 4T ke
Farmland (acres) : 17,825,290 101,685 100.0 175.3 175.3 149.3 .725 0.725 Vi
Population (persons) : 423,654 96,428 94.8 4,17 4.39 2.7 0.450 0.372 1.82
Alfalfa (acres) : 2,906,718 71,434 70.2 28.6 40.7 32.3 1.277 0.593 .82
All corn (acres) : 2,611,523 67,573 66.5 25.7 38.6 46.8 3.33 1.88 .71
All pasture (acres) : 3,315,811 62,401 61.4 32.6 53.1 56.9 3.04 1.49 .82
Milk cows (head) H 1,657,230 59,728 58.7 16.3 27.7 18.9 1.34 0.37 .98
Beef cattle (head) : 595,961 26,895 26.4 5.86 22.2 23.5 16.07 3.50 .93
Clover and timothy (acres) : 569,105 19,294 19.0 5.60 29.5 22,2 15.76 2,19 1.00
Hay for silage (acres) : 551,600 16,169 15.9 5.42 34.1 19.7 13,20 1.25 .91
Cattle Marketed (head) : 188,397 7,600 7.5 1.85 24.8 23.7 163.9 11.36 .98
Soybeans (acres) : 126,645 4,125\% 4.1 1.25¢0 30.7¥¢ 10.7 2 73.4 1.99y .98 y
Peas (acres) : 101,614 3,180 3.1 1,00 32,0 11.6 134.2 3.24 97
Stock sheep (head) : 77,679 2,742 2.7 .76 28.3 9.0 138.2 2.76 1.00
Spring wheat (acres) : 15,281 1,194 1.2 .15 12.8 3.3 488 4.74 .98
Potatoes (acres) : 40,079 741 0.7 <39 54.1 11.1 789 4.76 .98
Snap beans (acres) : 6,070 234 0.2 .06 25.9 2.3 1501 2.45

1.00

1/ See appendix for explanations keyed to column numbers.




wiscomsio 3tate rarc census - 1979

Table 2.--Summary by Crop Reporting Districts 1/

: H Relative
: Average : : Variance : Design

Farms Reporting

: X . Average : i - i .
Crop Reporting Jistrict Total X X . Per : g::m . g;ﬁ?iﬁigni :Rzazzi_:EggiC;:EEZ
: * Number ‘Percent ° TFarm ° X : * Farms ' CP : .
: : : : : Reporting : : : ing : Estimator
(11 : (2) (3 o+ 4y = (5 = (6) : 7y : (8) :+ (& :+ (10)
: R Farmland
1 : 1,954,882 10,748 100.0 181.9 181.9 135.0 0.548 0.548
2 : 1,873,188 11,166 100.0 167.8 167.8 125.1 0.548 0.548
3 : 993,455 5,917 100.0 167.9 167.9 130.2 0.608 0.608
4 s 3,070,561 15,342 100.0 200.1 200.1 159.8 0.640 0.640
5 : 1,689,508 9,616 100.0 175.7 175.7 190.1 1.166 1.166
6 : 2,145,109 15,164 100.0 141.5 141.5 123.5 0.757 0.757
7 : 2,826,942 13,654 100.0 207.0 207.0 154.5 0.562 0.562
8 2 2,374,689 14,315 100.0 165.9 165.9 148.2 0.792 0.792
9 H 896,956 5,763 100.0 155.6 155.6 155.7 1.000 1.000
STATE : 17,825,290 101,685 100.0 175.3 ~175.3 149.3 0.722 0.722
: Population
1 : 41,815 10,245 95.3 3.89 4.08 2.5 0.410 0.348 1.73
2 : 46,599 10,683 95.7 4.17 4,36 2.6 0.397 0.336 1.79
3 : 23,583 5,605 94,7 3.99 4.20 2.6 0.422 0.348 1.82
4 : 62,807 14,548 94.8 4.09 4.32 2.7 0.422 0.348 1.80
5 : 36,438 8,982 93.4 3.79 4.06 2.8 0.532 0.422 2.13
6 : 66,695 14,486 95.5 4.40 4.60 2.8 0.38 0.325 2.23
7 : 57,849 12,771 93.5 4.24 4.53 2.9 0.462 0.372 1.47
8 : 63,039 13,669 25.5 4.40 4.61 3.1 0.490 0.422 1.56
9 H 24,829 5,439 94.4 4.31 4.56 3.2 0.548 0.462 1.75
STATE : 423,654 96,428 94.8 4,17 4.39 2.79 0.449 0.372 1.82

1/ See appendix for explanations keyed to column numbers.
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Wisconsin State Tarm Census - 19775

Tatle 2. Con't.--Summary by. Crop Reporting Districts 1/ 3 _l

o R ring : : Relative : : QJ
; Tarms Reporting : Average : ) : Variance ¢ Design '
Average - -
i Do et on s . : . : : : : Per ¢ Standard : ¢ Farms :Efficiency
Crop Reporting District : Total ' Numb ‘p ¢ ;er Farm : Deviation: F :Report-: For Ratio
: ; humber  Tercemt arM . Reporting : : T3TMS . jng : Estimator
(11 : (2) 2 (B b)) = (5) (6) : (> = 8 = (9 : (10)
: Alfalfa
1 : 236,900 5,502 51.2 22.0 43.1 33.2 2,28 0.67 .76
2 : 106,157 3,462 31.0 9.51 30.7 19.6 .24 0.62 .92
3 : 149,872 3,780 63.9 25.3 39.6 29.5 1.37 0.50 .88
4 : 531,718 12,146 79.2 34.7 43.8 3.0 0.96 0.55 .72
5 H 212,840 5,853 60.9 22.1 36.4 28.7 1.69 0.64 1.05
6 : 543,090 12,893 85.0 35.8 42,1 32.6 0.83 0.56 .82
7 : 548,712 12,115 88.7 40,2 45.3 33.8 0.71 0.52 .68
8 : 420,207 11,558 80.7 29.4 36.4 30.3 1.06 0.67 .80
9 : 157,222 4,125 71.6 27.3 38.1 32,5 1.42 0.72 .79
STATE i 2,906,718 71,434 70.2 28.6 40.7 32.3 1.28 0.59 .82
: All Corn
1 : 134,005 5,156 48.0 12.5 26.0 23.5 3.53 1.19 77
2 : 99,867 5,150 46.1 8.9 19.4 15.3 2.96 0.81 .89
3 : 86,417 3,289 55.6 14.6 26.3 24.3 2.76 1.08 .90
4 : 361,254 10,848 70.7 23.5 ° 33.3 31.8 1.82 1.00 .70
5 : 205,921 5,883 61.2 21.4 35.0 52.2 5.95 3.24 .61
6 : 374,787 10,556 69.6 24.7 35.5 39.4 2.56 1.46 .66
7 : 439,529 11,127 81.5 32.2 39.5 41.8 1.69 1.19 .68
8 : 671,530 11,406 79.7 46.9 58.9 75.4 2.59 1.85 .49
9 : 238,213 4,158 72.1 41.3 57.3 67.2 2.66 1.64 .49
STATE 25.7 38.6 46.8 3.31 1.88 .71

2,611,523 67,573 66.5

1/ See appendix for explanations keyed to column numbers.



Wisconsin State Farm Census - 1979

[

Table 2. Con't.--Summary by Crop Reporting Districts 1/

: : : : Relative :
: Farms Reporting : t Average : : Variance ¢ Design
: : : . Average Per : Standard : ¢ Farms :Efficienc
Crop Reporting Distriet Total : i . Per F : Deviati ©AlLl :R‘ t-: For Ra =y
: , * NMumber ‘Percent ° Farm ° ar? : viation: Farms | Report-: or tio
: : : ¢ Reporting : : : ing : Estimator
(11) : (2) : (3 : (&) : (5) : (6) : (7) : (8) : (9) (10)
: All Pasture -
1 H 551,883 7,059 65.7 51.3 78.2 69.8 1.85 0.86 74
2 : 444 482 7,796 69.8 39.8 57.0 52.0 1.72 0.88 .88
3 : 109,614 3,044 51.4 18.5 36.0 34.7 3.50 1.32 .89
4 : 574,302 10,371 67.6 37.4 55.4 52.2 1.96 1.00 -89
5 : 220,792 4,578 47.6 23.0 48.2 65.0 7.95 3.28 .87
6 : 193,157 8,117 53.5 12.7 23.8 20.4 2.56 0.90 1.04
7 : 806,877 9,976 23.1 59.1 80.9 85.0 2.07 1.23 .67
8 : 340,653 9,033 63.1 23.8 37.7 39.2 2.72 1.35 .85
9 : 74,051 2,427 42.1 12.8 30.5 28.0 4.80 1.44 .93
STATE : 3,315,811 62,401 61.4 32.6 53.1 56.9 3.06 1.49 .83
: Milk Cows
1 : 160,302 6,457 60.1 14.9 24.8 17.4 1.37 0.42 .76
2 : 194,165 7,766 69.6 17.4 25.0 16.7 0.92 0.34 .91
3 : 90,887 3,607 61.0 15.4 - 25.2 17.0 1.21 0.35 .97
4 : 248,151 9,041 58.9 16.2 27.4 18.5 1.30 0.36 .91
5 : 110,856 4,775 59.7 11.5 23.2 16.0 1.93 0.46 - 1.26
6 : 281,351 9,639 63.6 18.6 29,2 19.3 1.08 0.32 .92
7 : 242,307 8,511 62.3 17.7 28.5 18.7 1.12 0.31 1.01
8 : 244,386 7,408 51.7 17.1 33.0 21.7 1.61 0.35 .96
9 : 84,825 2,524 43.8 14.7 33.6 22,2 2.28 0.44 .91
STATE : 1,657,230 59,728 58.7 16.3 27.7 18.9 1.35 0.37 .98

-
-

1/ See appendix for explanations keyed to column numbers.
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Wisconsin State Farm Census - 1970 ) R

Table 2. Con't.;—Summary by Crop Reporting Districts 1/

: Farms Reportin : : : s Relative
: P & . Average ¢ Average : Variance * Design
Crop Reporting District f Total f f f Per f Per f Sta§da?d f All f Farms fEfflciency
: * Number ‘Percent ° Farm ° Farm ¢ Deviation: Farms :Report-: For Ratio
: , : : : ¢ Reporting : : : ing : Estimator
(11) : (2) t (3 By . (5) (6) : (D = B : (9 : o
: Beef Cattle
1 : 48,907 3,012 28.0 4.55 16.2 14.3 9.92 2.07 .95
2 : 26,009 2,189 19.6 2.33 11.9 9.6 16.81 2.50 .98
3 3 16,433 1,071 18.1 2.78 15.3 12.8 21.25 3.03 .95
4 : 106,285 4,552 29.7 6.93 23.3 21.4 9.55 2.13 .93
5 - 39,790 2,193 22.8 4.14 18.1 16.1 15.05 2.66 .93
6 : 36,839 2,959 19.5 2.43 12.4 11.5 22.37 3.57 .97
7 : 167,775 4,879 35.7 12.3 34.4 37.8 9.42 2,72 .85
8 : 128,472 4,767 33.3 8.97 27.0 35.0 15.21 4.41 .91
9 : 25,551 1,273 22.1 4,42 20.0 19.9 20.25 3.69 .98
STATE : 595,961 26,895 26.4 5.86 22,2 23.5 16.08 3.50 .93
: Clover and Timothy
: . |
1 : 134,353 4,036 37.6 12.5 33.3 24.5 © 3.8, | 0.83 .92
2 : 234,203 7,712 69.1 21.0 30.4 23.3 1.23 0.53 .99
3 : 45,856 1,422 24.0 7.75 32.2 19.3 6.20 0.72 .95
4 : 46,317 1,647 10.7 3.02 28.1 41.6 -‘MB 19.45 1.00
5 : 56,468 2,228 23.2 5.87 25.3 14.7 - 6.30 0.69 1.11
6 : 24,617 918 6.0 1.62 26.8 9.0 30.69 0.92 1.00
7 : 9,631 39 2.9 .70 24.3 6.2 77.26 1.28 .99
8 : 7,378 503 3.5 .52 14.7 3.8 55.35 0.98 1.01
9 : 10,282 432 7.5 1.78 23.8 9.7 29.48  1.30 1.02
STATE H 569,105 19,294 19.0 5.60 29.5 22.2 15.76 2.19 1.00

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census - 1978 S

Table 2. Con't.;-Summary by Crop Reporting Districts 1/

: Farms Reporting : : : : Relative : .
: : : : Average : : Variance : Jesign
: : : : Average : Per ¢ Standard : : Farms :Efficiencv
Crop Reporting District Total i D X Per i - X Devi tion: All :Re ort-: For Ratio
. . Number ‘Percent ° Farm arm i Devia * Farms - P : .
: : : : : Reporting : : : ing : Estimator
11) : (2) : (3 () = (5 = (6) : (1) = 8 :+ (9 : o
: Hay for Silage
1 : 48,982 1,277 11.9 4.56 38.4 19.6 18.40 1.32 .91
2 : 52,497 2,025 18.1 4.70 25.9 15.5 10.89 1.14 .91
3. H 26,414 966 16.3 4,46 27.3 15.4 11.97 1.10 .92
4 : 81,787 2,466 16.1 5.33 33.2 19.3 13.10 1.28 .90
5 : 36,245 1,101 11.4 3.77 32.9 16.5 19.18 1.30 .93
6 : 91,650 2,686 17.7 6.04 34.1 21.1 12.18 1.32 .89
7 : 90,332 2,552 18.7 6.62 35.4 21.3 10.30 1,12 .91
8 : 100,219 2,472 17.3 7.00 40.5 23.9 11.70 1.19 .88
9 : 23,474 624 10.8 4.07 37.6 17.4 18.23 1.08 .92
STATE : 551,600 16,169 15.9 5.42 34,1 19.7 13.25 1.25 .91
: Cattle Marketed
1 : 3,543 239 2.2 .33 14.8 4.5 187.7 3.20 .99
2 : 1,660 129 1.2 .15 12.9 3.4 534.1 5.20 1.00
3 : 1,342 172 2.9 .23 7.8 3.8 281.9 7.24 .99
4 : 14,603 879 5.7 .95 16.6 8.0 71.0 3.13 .98
5 : 13,709 650 6.8 1.43 21.1 24.3 288.0 18.49 .94
6 : 16,999 1,473 9.7 1.12 11.5 12.2 119.5 10.69 .98
7 : 44,341 938 6.9 3.25 47.3 41.1 159.8 10.05 .98
8 : 76,664 2,344 16.4 5.36 32.7 39.7 54.8 8.18 .95
9 : 15,536 776 13.5 2.70 20.0 ) 18.4 46.5 5.43 .98
STATE : 188,397 7,600 7.5 1.85 24.8 23.7 164.4 11.36 .98

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census - 1970

Table 2. Con't.Q;Summary by Crop Reporting Districts 1/

: : . : : : : Relative :
: : Farms Reporting : : Average : : Variance : Design
. . . : : Average Per ¢ Standard : ¢ Farms :Efficiency
Crop Reporting District : Total : : : Per : " ‘Farm : Deviation: :Report-: For Ratia
- : : Number :Percent : Farn : Reporting : : Farms : ing : Estimator
(11) : (2) 2 (3 0+ (&) = (5) : (6) : )y = ) : (9 : (10)
: Soybeans
1 : 5,029 199 1.9 .47 25.3 7.1 228.6  3.24 .99
2 : 596 42 0.4 .04 11.8 1.0 557.9 1.10 1.00
3 : 49 5 '
4 : 31,697 1,221 . 8.0 2.07 26.0 10.4 25.2 1.08 .96
5 : 4,773 220 2.3 50 21.7 4.8 93.7 1.17 .99
6 : 9,820 353 2.3 65 27.8 6.6 102.4 1.42 .98
7 : 4,761 237 1.7 .35 20.1 4.0 127.9 1.25 .99
8 : 33,327 980 6.8 2.33 34.0 13.5 33.8 1.39 .96
9 : 36,693 868 15.1 6.37 42.3 30.7 23.1 2.66 84
STATE s 126,645 4,125 4.1 1.25 30.7 10.7 72.8 1.99 .98
: Peas
1 : 2,396 74 0.7 .22 32.4 3.6 254.1 0.76 .99
2 : 1,095 43 0.4 .10 25.5 2.2 517.6 1.00 1.00
3 : 2,621 66 1.1 JAs 39.7 5.5 153.5 0.74 .99
4 : 5,031 172 1.1 .33 29.2 5.4 274.6 2.07 .99
5 : 7,517 175 1.8 .78 43.0 9.3 142.8 1.61 .98
6 : 34,621 1,185 7.8 2.28 29.2 19.1 70.1 4.54 .90
7 : 3,466 135 1.0 .25 25.7 3.5 189.9 0.88 .99
8 : 37,785 1,128 7.9 2.64 33.5 19.5 54.3 3.35 .94
9 : 7,082 202 3.5 1.23 35.1 11.5 87.2 2,10 .98
3.1 1.00 32,0 11.6 134.3 3.24 .97

STATE : 101,614 3,180

1/ See appendix for explanations keyed to column numbers.




Wisconsiz State Farm Census - 1970 ) L~

Table 2. Con't.--Summary by Crop Reporting Districts 1/ 2

: ' Farms Reporting : : : : Relative s
: : : : Average : : Variance : Design
: : : , Average Per : Standard : ¢ Farms :Efficiency
Crop Zeporting District ° Total : : ° Per ° : e .. A1l . S
: * Number ‘Percent ° Farm ° Farm : Deviation: Farme sReport-: For Ratio
: : : s ¢ Reporting : : : ing : Estimator
(11 : (2) ¢ ) R G N ) (6) : () = (8) : (9 : (1o
: Stock Sheep
1 : 7,100 220 2.0 .66 32.3 7.9 142.3 1.93 1.00
2 : 1,916 . 105 0.9 .17 18.2 3.2 353.1 2.34 1.00
3 : 1,174 70 1.2 .20 16.8 2.6 174.8 1.08 1.00
4 : 13,881 405 2.6 .91 34.3 9.1 101.4 1.69 1.00
5 : 5,003 207 2,2 .52 24,2 5.1 95.4 1.08 1.01
6 : 4,106 211 1.4 27 19.5 3.8 198.0 1.77 1.00
7 : 18,600 627 4.6 1.36 29,7 13.6 100.2 3.65 1.00
8 : 20,934 717 5.0 1.46 29,2 13.7 88.4 3.46 1.00
9 : 4,965 180 3.1 .86 27.6 8.2 90.6 1.85 1.00
STATE : 77,679 2,742 2.7 .76 28.3 9.0 138.3 2.76 1.00
: Spring Wheat
1 : 482 29 0.3 .04 16.6 1.6 1236 2.34 1.00
2 176 16 6.1 .02 11.0 .6 1442 1.06 1.00
3 : 137 15 0.3 .02 9.1 o7 947 1.42 1.00
4 643 53 0.3 04 12.1 1.4 1040 2.66 1.00
5 : 1,610 53 0.6 .17 30.4 8.5 2617 13.40 .98
6 : 2,663 293 1.9 .18 9.1 1.6 86 0.67 .98
7 : 338 23 0.2 .02 14.7 .8 1008 0.69 1.00
8 : 1,546 147 1.0 .11 10.5 1.4 175 0.81 .99
9 : 7,686 565 9.8 1.33 13.6 6.8 26 1.69 .93
STATE : 15,281 1,194 1.2 .15 12.8 3.3 490 4,75 .98

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census - 1970 - f'”

Table 2. Con't:;-Summary by Crop Reporting Districts 1/

: . : : : : Relative :
: Farns Reporting DA : Average : : Variance : Design -
; . . . . Average ; : - : - R
Crop Reporting District | Total X ; . Per Per ; Sta?da¥d CooAll o Farms :EffICien?y*i'
: ‘ Number ‘Percent ° Farm ° Farm ¢ Deviation: Farms :RePort~. For Ratio
: : : : ! Reporting : : : ing : Estimator
(11) : (2) : (3) : (4) : (5) : {(6) : (7) : (8 : (%) (10)
: Potatoes
1 : 1,737 27 0.3 .16 64.3 5.8 1267 2.19 .99
2 : 5,524 87 0.8 .50 63.5 T 11.2 513 3.00 .97
3 : -7,826 134 2.3 1.32 58.4 19.1 209 3.72 .97
4 : 698 26 0.2 .05 26.8 1.7 1357 - 1,30 ° 1.00
5 : 16,820 245 2.6 1.75 68.7 27.6 248 5.34 .93
6 : 1,213 43 0.3 .G3 28.2 3.8 2227 5.34 1.00
7 H 642 10 0.1 .05 64.2 3.6 5753 3.20 1.00
8 : 1,032 31 0.2 .07 33.3 3.6 2431 4,28 1.00
9 : 4,587 138 2.4 .80 33.2 10.2 166 3.00 .98
STATE : 40,079 741 0.7 .39 54.1 11.1 790 4,75 .98
: Snap Beans
1 : 1 1
2 : - 80 1
3 : 213 10 .2 04 21.3 1.1 980 0.66 .99
4 : 29 8
5 : 90 11 0.1 .01 8.2 N 19490 1.21 1.60
6 : 1,845 75 0.5 12 24.6 3.2 669 2.31 1.00
7 : 23 2
8 : 561 32 0.2 .04 17.5 1.7 1981 3.20 1.00
9 : 3,228 94 1.6 56 34.3 7.6 185 2.04 .99
STATE s 6,070 234 0.2 .06 25.9 2.3 1501 2.46 1.00

(X3

1/ See appendix for explanations keyed to column numbers.



Wisconsin State Farm Census - 1970 v 7
A
Table 3 - elati;;/;;;;;;;EEE;or Stratified Random Sampling ' )
Sample Allocario oportioned to Number of Farms 1/
X Mean Estimator (12) : Ratio Estimator (l3)/4h¥&;ﬁ'
. . . i
Item ; i Cototmrvéc  Stratification (14) .
: :Crop Reporting: : . s  Zero : :Crop Reporting: : '
: None t.  District : County =Township :Noa~Zero : None : District : County :Township .
(€9)] s (8 (11 s (15) = (16) : (17) : (18) (19) : (20) @ (21)
: $ey+q
Farmland :  0.725 0.711 0.698 0.657 0.725 | == — -— -
Population :  0.450 0.447 0.441 0.425 0.392 0.821 0.799 0.783 0.747
Alfalfa ~21.277 1.178 1.134 1.024 0.844 1.042 0.948 0.9C4 0.800
All corn s 3.33 , 31 2.98 2.83 "2.82 2.35 2.12 2,01 1.89
All pasture :  3.04 2.81 2.75 2.15 2.42 | 2.52 2.37 2.31 1.73 i
Milk cows ¢ 1.34 1.33 1.28 1.19 0.63  1.32 1.28 .23 1.1% -
Beef cattle : 16.07 15.74 15.52 15.04 13.22 14.92 14.67 14,50 14.0¢
Clover and timothy ¢ 15.76 14.41 14.00 12.93 11.54 15.83 14,45 14,02 12.92
Hay for silage ¢ 13.20 13.16 13.07 12.69 7.89 12.00 11.95 11,86 11.52
Cattle marketed : 163.9 163.0 162.3 159.6 152.0 160.2 159.3 158.7 156.0
Soybeans : 73.4 71.9 69.1 66.5 49.0 71.5 70.0 67.3 64.7 !
Peas : 134.2 133.3 132.0 129.5 103.6 130.8 129.7 128.4 125.9
Stock sheep s 138.2 137.8 137.4 136.8 7102.2 138.1 137.8 137.4 136.8
Spring wheat : 488 484 478 469 405 480 476 470 461
Potatoes s 789 787 777 755 652 777 775 765 743
Snap beans :1501 1498 1484 1432 1071 1500 1496 1482 1430 |
1/ See appendix for explanations keyed to column numbers. |




Wisconsin State Farm Census - 1970 * .

“

Table 3A - Design Efficiencies for Stratified Random Sampling
Sample Allocation Proportioned to Number of Farms 1/

Mean Estimator (12) Ratio Estimator (13)

Stratification (14)

Item : .
s :Crop Reporting: : t Zero :Crop Reporting: _ 't .
: None ¢  District : County :Tawnship tNon-Zero : None : District : County :Township
(1) s (22) : 23 s (24) s _(25) i (26) ¢ (27) : 28) i _(29) LI 6113
Farmland s 1.006 .981 .963 906 1.000 1.000 — —_— —
Alfalfa :  1.000 .922 .888 .802 .661 1.000 .910 .868 768 .
All corn : 1.000 .934 .895 .850 .847 1.000 .902 .855 .804 |
All-pasture :  1.000 .924 .905 .707 ©.796 1.000 .940 .917 686 |
Milk cows :  1.000 .992 .955 .888 .470 1.000 .970 .932 .864 |
Beef cattle :  1.000 .979 .966 .936 .823 1.000 .983 .972 942 |
Clover and timothy : 1.000 .914 .888 .820 .732 1.000 .913 . .886 816 |
Hay for silage .2 1.000 .997 ..990 . .96l .598  1.000 .996 .988 960 |
Soybeans :  1.000 .980 951  .906 .668 1.000 .979 .941 .905
Peas :  1.000 .993 .984. .965 772 1.000 .992 .982 962
Stock sheep : 1.000 .997 - 994 .990 - - 740 1.000 .998 .995 .99C¢ ;
Spring wheat : 1.000 .992 .980 .961 .830 1.000 .992 .979 .96
Snap beans : 1.000 .998 .989 .954 .714 1.000 .997 .988 .953 '
Average for all items 3
except farmland . 1.000 .974 .955 .908 .752 1.000 . 969 .949 897

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census - 1970 v

.

Table 4 - Relative Variances and Design Efficiencies for
Alternative Sample Allocations to Crop Reporting Districts 1/

Relative Variance Design Efficiency

Mean Estimator (12)3 Ratio

Mean Estinator'(iQ) ot maror(13) ‘{

Ratio Estimator(l3)

Allocation Pro- Allocation

“"’.Q/Q. e |00 e

80 00 B4 o0 ¢ oo [S¥ g6 Joe an

ITten H portional to 3 Propor- : A%igcz;ion : :
: wmber ° , Item ¢ Optimum \: tional to : Optimum tiogal o ° Optimum : Optimum
: € s/ :/Allocation} Number of : Allocation : Allocation: Allocation
., of Farms ° | Total | | ! Farms : Item Total’ .
(1) s (11) . \ 3D sl (32) : (19 : . (33) (34) :  (35) :  (36)
Farmland : 0.711 — —— _— —— — — —
Population : 0.547 0.447 0.445 0.799 _0.798 1.000 .996 .999
Alfalfa : 1.178 1.228 — 1.156 —  0.948 0.925 1.042 .981 .976
All corn : 3.11 2.66 - 2.58 2.12 1.60 .855 .830 .755
All pasture : 2.81 2.56 2.42 2.37 1.98 911 .861 .835
Milk cows : 1.33 1.33 1.31 1.28 1.24 1.000 .985 .969
Beef cattle :  15.74 13.02 12.71 14,67 11.67 .827 .807 .796
Clover and timothy : 14.41 21.90 9.45 14.45 9.38 1.520 .656 .649
Hay for silage :  13.16 13.06 12.91 11.95 11.68 .992 .981 .977
Cattle marketed : 163.0 111.5 100.3 159.3 97.0 .684 .615 - .609
Soybeans s 71.9 50.2 41.9 70.0 39.6 .698 .583 -566
Peas M 113.3 96.3 8705 129-7 ) 82.9 0850 N . 772 .639
Stock sheep s 137.8 112.6 109.4 137.8 109.3 .817 794 .793
Spring wheat : 484 451 219 476 214 .932 452 .450
Potatoes : 784 535 405 775 391 .682 .516 .504
: 1498 740 526 1496 524 494 .351 .350

Snap beans

1/ See appendix for explanations keyed to column numbers.
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Wisconsin State Farm Census - 1970

Table 5 - Sample Allocation to Crop Reporting Districts for the Mean Estimator 1/

Design

. Allocations . Sanp;l.e Allocations to Crop Reporting Districts :Efficiency,
Proportional | : .
Iten : to ! 2 3 4 5 6 7 8 g ¢ HMean
: : s+ Estimator
(L) s 37) : (38) (38) (38) (38) (38) (38) (38) (38) 3g) ¢ (39)
Number of Farms: 106 110 58 151 g5 149 134 141 57
Population Item Total ' (110 (105 s6 172 95 120 159 133 50 : 1.000 37
Optimum . 95 104 55 145 94 147 139 156 65 .996 3y
Alfalfa Item Total - 81 37 52 183 73 187 189 145 (542 . 1.042
Optimum To114 70 56 167 88 158 147 139 60 .981
All corn Item Total - 51 38 33 138 79 144 168 257 91 .855
Optimum 60 41 34 116 120 143 136 257 92 . .830
All pasture Item Total f 166 134 33 173 67 58 243 103 22 ; .911
Optimum S 146 113 40 155 121 60 225 109 31 . .861
Milk Cows Item Total - 98 117 55 150 67 170 146 147 51 ; 1.000
Optimum T 99 98 53 149 81 154 134 163 67 .985
Beef Cattle Item Total - 82 44 28 118 67 62 281 216 43 .827
Optimum R 50 36 155 73 82 243 236 54 .807
Clover and Itea Total f 236 411 81 81 99 43 17 13 18 . 1.520
timothy Optimum > 151 148 65 365 81 78 48 31 32 , .656
Hay for silage Item Total - 89 95 48 148 66 166 164 182 43 . .992
Optimum ° 106 87 46 149 80 161 147 173 51 . .981

1/ See appendix for explanations keyed to column numbers.



Wisconsin State Farm Census - 1979 L

Table 5 - Con't. - Sample Allocation to Crop Reporting Districts for the Mean Estimator 1/

* Allocations Sample Allocations to Crop Reporting Districts ¢ Design
: H : ; tEfficiency,
Proportional
Item T T eo P 2 3 4 5 6 7 8 g ¢ [Hean
: H ¢ Estimator
(1) : (37) : (38) (38) (38) _ (38) (38) (38) (38) (38) (38) (39
Number of Farms: 106 110 58 151 95 149 134 141 57 :
Cattle Marketed Item Total : 18 3 7 78 73 90 235 447 82 684
' ’ Optimum : 26 20 12 65 124 98 297 301 56 : .615
Soybeans Item Total : 40 4 0 250 38 78 38 263 290 : .698
Optimun : 93 14 3 195 56 121 66 237 216 : .583
Peas Item Total : 24 11 26 50 74 341 35 372 70 : .850
Optimum : 40 26 34 88 94 304 50 293 70 .772
Stock sheep Item Total : 91 25 15 179 64 53 239 269 64 : .817 |
Optimum : 104 44 19 172 60 71 229 242 58 : .794
Spring wheat Item Total : 31 12 9 42 105 174 - 22 101 503 : .932
Optimum : 75 30 19 92 363 109 48 - 90 174 : . 4452
Potatoes Item Total : 43 138 195 17 420 30 16 26 114 : .682
Optimum : 77 155 140 32 329 71 60 63 73 : .516
Snap beans Item Total : 0 13 35 5 15 304 4 92 532 : 494
Optimum : 0 61 48 16 28 344 14 175 315 .351

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census -

1970

Table 6.--Relative Variances Among Townships 1/

X Among Townships Within the State f Among Townships Within éRD's
Item : Yean : . -Ratio ! - Mean H Mean t  Ratio : Mean
: Estimator : Estimator : Estimator : Estimator : Estimator : Estimator
: EPS : EPS : PPS : EPS EPS : PPS
(¢)) : €0 : (41) : (42) 3 (43) ': (44) : (45)

Number of farms : 0.508
Farmland : 0.516 0.082 _
Population : 0.590 0.036 0.030 0.544 0.03% 0.029
Alfalfa : 0.987 0.356 0.267 0.787 0.226 0.170
A1l Corn : 1.245 0.681 0.529 0.890 0.428 0.339
All pasture : 1.757 1.291 0.941 1,537 0.933 0.688
Milk cows : 0.841 0.211 0.161 0.772 0.200 0.151
Beef cattle : 2.079 1.668 1.208 . 1.630 1.204 0.953
Clover and timothy H 4,184 4.031 3.024 3.183 2,033 1.508
Hay for silage B 1.543 0.931 0.659 " 1.421 0.893 0.662
Cattle marketed : 8.66 8.22 6.00 7.53 7.16 5.87
Soybeans : 10.05 9.83 7.83 8.60 8.12 6.72
Peas : 9.56 8.94 9.49 8.25 7.73 10.18
Stock sheep : 4.16 3.86 3.84 3.65 3.38 3.75
Spring wheat : 29.1 28.9 25.9 25.8 24.0 20.2 -
Potatoes : 36.1 36.4 51.5 34.8 34.3 43.2
Snap beans : 84.3 84.3 98.3 80.6 8l.1 91.6

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census - 1970 ¥4:.

Table 6A.-—Design Efficiencies for the Township As a Sampling Unit 1/

.

A Among Townships Within the State ) Among Townships Within CRD's
Item : Mean : Ratio : - Mean : Mean : Ratio : Mean
: Estimator : Estimator : Estimator Estimator : Estimator H Estimator
: EPS : EPS : PPS : EPS : EPS : PPS
(1) : {46) : (47) : (48) : (45) : (50) : (51)
Farmland : 1.00 .16 1.00 -
Population : 1.00 .06 .05 1.00 .07 .05
Alfalfa : 1.00 .36 .27 1.00 .29 .22
All corn : 1.00 .55 .42 1.00 .48 .38
All pasture : 1.00 .74 54 1.00 .61 .45
Milk cows : 1.00 <25 .19 1.00 .26 .20
Beef cattle : 1.00 .80 .58 1.00 .74 .58
Clover and timothy : 1.00 .96 .72 1.00 .64 47
Hay for silage : 1.00 .60 .43 1.00 .63 47
Cattle marketed : 1.00 .95 .69 1.00 .95 .78
Soybeans : 1.00 .98 .78 1,00 .94 .78
Peas : 1.00 .94 .99 1.00 .94 1.23
Stock sheep : 1.00 .93 .92 1.00 .23 1.03
Spring wheat : 1.00 .99 .89 1.00 .93 .78
Potatoes : 1.00 1.01 1.43 1.00 .99 1.24
Snap beans : 1.00 1.00 1.17 1.00 1.01 1.14
Average for all items :
except farmland : 1.00 .74 .67 1.00 .69 .65

1/ See appendix for explanations keyed to column numbers.




Wisconsin State Farm Census - 1979

Table 6B.--Design Zfficiency of Stratification When the Township Is the Sampling Unit
and Design Efficiency of the Township As a Sampling Unit Compared to Individual Farms 1/

fDesign Efficiency of Stratification by CRD's Design Efficiency of the Township

[N Y

: : : : No : No :Stratification. =
: Mean : Ratio : Mean :Stratification:Stratification: by CRD's
Item : Estimator : Estimator : Estimator Mean : Mean : Mean
: EPS : EPS : PPS : Estimator : Estimator : Estimator
: : : : EPS : PPS : PPS
(1) : {52) : (53) : (54) : (55) : (56) : (57)

Population : .92 1.08 .97 : 91.1 4.6 4.5
Alfalfa : .80 .64 .64 : 53.7 14.5 10.0
All corn : .72 .63 .64 : 26.0 11.0 7.6
All pasture : .88 .72 .73 H 40.2 21.5 17.0
Milk cows : .92 .95 .94 : 43.6 8.3 7.9
Beef cattle H .78 .72 .79 : 9.0 5.2 4,2
Clover and timothy : .76 -50 .50 : 18.5 13.3 7.3
Hay for silage : .92 .96 1.01 : 8.1 3.5 2.5
Cattle marketed : .87 .87 .98 : 3.7 2.5 2,5
Soybeans : .86 .83 .86 : 9.5 7.4 6.5
Peas : .86 .87 1.07 : 5.0 4.9 (530
Stock sheep : .88 .88 .98 : 2.1 1.9 1.9
Spring wheat : .89 .83 .78 s 4.1 3.7 2.9
Potatoes : .96 .94 .84 s 3.2 4.5 3.8
Snap beans : .96 .96 .93 : 3.9 4.6 4,2
Average for all items : .86 .83 .84 :

1/ See appendix for explanations keyed to column numbers.
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APPENDIX A

Explanations of Tables

Numbers in parenthesis are keyed to columns in the tables. In the formula,
upper case letters refer to the population and lower case letters to a
sample.,

(1) The items are listed in order of decreasing percent reporting, column
(4), primarily because sampling variance and variability patterns are
closely related to percent reporting.

(2) This column shows State totals, table 1, and totals by CRD's, table
2. The data are totals as enumerated in the Wisconsin State Farm
Census for 1970 and are not official estimates. ‘

(3) The term "farms reporting' denotes the number of farms having the item.
If X4 is the value of item X for the ith farm, then the number of
"f#rms reporting' this item is fhe number of fafmg having a value of
X{ greater than zero. All farms have some farmland so the number of

~ farms reporting farmland is the total number of farms. The number of
farms reporting population is less than the number of farms because
there are no farm families living on some farms.

(4) This columﬁ shows the number of farms reporting as a percent of all
farms. It is column (3) divided by the total number of fafms 101,685
and expressed in percent.

(5) This is column (2) divided by the total number of farms.

(6) Column (6) is column (2) divided by column (3).

(7) 'The standard deviation is .Sk‘= where Xy 18 the value

of the variable X for the ith farm and N is the total number of farms.

— —




(8)

(9)

(10)

In table 1 the standard devia;ion measures the variation among all
farms in the State. In table~2«£ﬁe standard deviation among farms
within each crop reporting district is shown. The last line for each
commodity in table 2 ié for the whole State and is the same as the
data shown in table 1.52 '//
Relative variance is ——%% -+ It 1s the variance, square of the
e X
standard deviation, divided by the square of the average per farm,
One may Herive-column (8) by taking the squafe of each entry in
column 7 and dividing by the square of the corresponding entry in
column (5).
Relative variance for farms reporting is analogous to the relative
variance for all farms. It is the relative variance among farms in
a subset of farms reporting. For.example, for soybeans it is the
variance among the 43125 farﬁs reporting soybeans.divided by 30.72.
which is the square of the average number of acres of soybeans on
the 4,125 farms.

Design efficlency denotes the ratio of two variances for the purpose

of showing ‘the size of the variance for one‘method in comparison to
another. In table 1, column (10) is the ratio of the variance for

' x
the ratio estimat,or(z )/X—,?") to the variance for the mean estimator

Nx assuming simple random sampling, where X is the sample average for
the item, y is the sample average for farmland, N is the total number
of farms, andZ2 Yvis total farmland. In table 2 the comparison is made

for each Crop Reporting District.



(11)

(12)

(13)

(14)

.

See figure 1 for a definition of Crop Reporting Districts. As can

. ——
be seen to some extent from table 2, there is ra‘x?.p,,hzj\t:ant:i.al difference
N
in agriculture between the northern and southern parts of the State.
e e st et o Pt e S S S e

For simple random sampling the mean eatimator is N". For stratified

random sampling the mean estimator is Z Nh 7’/} where Ny, is the total

‘number of farms in stratum h and 'fh is the sample average ber farm for

- stratum h.

For simple random sampling the ratio estimator is (Z )ﬁ(g) For

stratified random sampling the ratio estimator is = y ZN Zn .
. 4 ZNn Fn
There were four levels of geographic stratification:' None, Crop

i o TV SRR STV ]

Reporting Districts, Counties, and Townships. There were 9 CRD's,
72 counties, and 1,462 townships. Table 3 presents average within
stratum variances which are applicable for atretifie_d random sampling
of individual farms when the sample is selfweighting, that is, gl.l._c::__

cated to strata in proportion to the total number of farms. The

. ENLS )
relative variances recorded in table 3 are V% = A—/L—'-‘f‘ (i&j'h &%

-7

where h denotes a stratum, K@
N 1s the number of farms in stratum h,
N -ZM, the total number of farms in the State,

;2 18 the variance within stratum h, and
-

S X. = State total of the item. W - (2
e 5 (Xni = %)

For the mean estimator, Sp2 w “Se=lesmco -
— $ooh Ny =1 | \

: h v
‘5 (Xh.(“‘ﬁ’)’l,) ZXA.‘
For the ratio eatimator, Shz - where R = )/ /_ .
E /. .

— /V;, -1

P S SN




(15)
(16)

(17)

yz is the relative variance among individual farms within strata and
may be thought of as the variance for a sample of one farm even though
it 1s impossible to select a stratified random sample of one farm. The
%4
variance for another ratio estimator AE—XQ-E?— was also computed,
h
where )2 is the total farmland in stratum h. Its variance was either
identical to _or differed by a trivial amount from the variance of
(ZY )z. Ny iy
EMngn

See (14).

See (14).

This column in table 3 is of interest in comparison with columns (8)
and (9). It shows what the relative variance for a mean estimator
would be if one had proportionate representation between two strata:

/——-——""""“‘""’" i .
farms reporting, and farms having none of the item. These two strata
,—‘\
differ from item to item and no geographic gtratification is assumed.
Mathematically, the mean estimator and its relative variance are

as follows:

The estimator in No Ao T Ml Ao = /Vn. X

where N, = number of farms reporting the item

»
]

r average per farm reporting

No » number of farms not having the item
Xo = zero 2
M S,
The relative variance column (17) is N My S where r refers to the
(2x)?

stratum of farms reporting.
Fxcaepting rounding error, column (17) of table 3 can be derived by

dividing the entries in column (9) of table 1 by the corresponding
W‘wﬂwm\“

e

entries in column_(4) of table 1.




- (18)
(19)
(20)

S (21)

.See (14);

Se% (14).
See (14).

See (14) .

(22) thru (30). These columns, table 3A, correspond to columns in table 3.

(31)

32)

Table 3A shows design efficiencies for the mean estimator which are
obtained by dividing columns (8), (11), (15), (16), and (17) by

column (8); and design efficiencies for the ratio estimator which

are obtained by dividing columns (18), (19), (20), and (21) by col~

umn (1iiln_ff—fhirzggig,estimator had been more efficient relative

to the”tﬁfg_estimator, the reduction in variance due to stratification

probably would have been quite different for the two estimators.

This column shows the relative variances for stratified random sampling

and the mean estimator when the sample is allocated to Crop Reporting
Districts in proportion to the item total. The relative variances

' | Te MOSR
recorded are e ZE —= [where P, is the proportion of the item
(ZX)“[ L

in stratum h. The allocation differs for every item, Table.z-shows
allocations assuming a sample of 1,000 farms, even though the varianéeg
in table 4 are'expressed on a unit basgis and can be interpreted as
varinﬁces for a hypothetical sample of one farm.

For the mean estimator and stratification by CRD's the sampling variance

is a minimum when the sample is allocated so my o(/VhShwhere n, is the

sample size for atratum h, The relative variance for this allocation is




(33)

(39)

(40)

| : A0745 / /Vh.SZ
recorded in column (32). . It is ( ’)a here Py = j§7§2t§;

S ZM, S
In this case(zx)& Z —/—Yh——i’-] reduces to -L(—Z—;_).-'%Q

‘The optimum allocation for the ratio estimator is analogous to the

optimum for the mean estimator. Simply substitute in (32) the values

of Shz for the ratio estimator. Optimum allocations for the ratio
estimator are not shown in table 5 bécause they are very close to the
optimum allocations for the mean estimator.

Column (34) is column (31) divided by colummn (11).

Colgmn (35) is column (32) divided by column (11).

Column (36) is column (33) divided by column (19).

This column shows the basis for allocation. See (31) and (32).

For the various items and criteria for allocation, the columns
identified as (38) show sample sizes by CRD's (i;e. strata) for

a total sample size of{1,000.

The numbers in this column come from columns (34) and (35) of table
4. This column facilitates looking at differences in the sample
allocations and observing the impact on sampling variance.

EPS denotes "equal probability of selection." Hence, the relative
variances in this column are for an unstratified random sample of

—————
townshlps uslng equal probability of selection and a mean estimator.

The mean estimator in this case is the average per township multiplied
by the total number of townships. Let T represent a township total

for one of the items., The relative variance in column (40) is
3

M
7’

VT2 - [ (T“T)J]where M is the total number of townships and

Z T ie the State total for the item.




b
[
[
V

(41)

(42)

2 that the relative variances in

Note from the formula for Vp
table 6 are expressed in terms of one township, that is, the township
is the sampling unit and is enumerated completely, The average num-
ber of farms in a township is 69.5. The varianées in table 6 must
be multiplied by 69.5 to express them on a per farm basis and to

make them comparable with the variances in tables 1, 2, 3, and 4.

The specifications are the same as for (40) except that a ratio
%

estimator is used. There are two possible ratio estimators: ey

orZ )’ﬁ where N 1s the total number of farms in the State,
ZY
Z %A 1s the sample total,
n is the total number of farms in the sample. (Note that
n 1is a random variable in this case.)

Z Y 1is the total farmland in the State, and

5 /ou( ig the total farmland in the sample.
The variances for these two estimators were very close to being the
same so only the relative variances for N% are presented,
column (41).
PPS denotes "probability proportional to size." Size in this case
was number of farms. For a sample of m townships selected with re-

M v

placement, the mean eatimator involves a welghted mean. It is e JE~75‘
where t ia the township total for a township in the sample and P is

1ts probabiiity of selection. The;{elative variances recorded in

Te
this column are ;E é%lzlﬁf ZEzglwhere 1 refers to township, T is
=7)*
A

the townshlip total for an item, and Py = Ei.where Njy equals the number

of farms in the ith township.



(43), (44), and (45) These columns correspond, respectively, to columns

(40), (41), and (42). The only difference is that stratification

by CRD's 1is imposed.

(46) thru (51) These columns correspond to columns (40) thru (45) of table

(52),

(5

5)

5)

6. They show design efficlencies for alternative methods of estimation
and probabilities of selection. Columns (46), (47), and (48) are equal
to columns (40), (41), and (42) divided by.column (40). Columns (49),
(50), and (51) are equal to columns (43), (44), and (45) divided by
column (43).

(53), aﬁd (54) These columns show the design efficiency attributable to
stratification by crop reporting districts. Column (52) is column

(43) divided by column (40); (53) is (44) divided by (41); and (54)

is (45) divided by (42). One of many comparisons of interest 1s the
comparison of columns (52), (53), and (54) with cglumns (23) and (28)

in table 3A. |

This column illustrates the loss of efficiency (or increase in sampling
variance) owing to variation in the size of township and intraclass
correlation when the sampling units are townships instead of individual

farms. The average township had 69.5 farms. Column (55) is 69.5‘times

v

Col.
used as a sampling, that the number of farms must be 26 times larger

Col. ’402. To illustrate, the 26.0 for corn means, if a township is
8)

to have the same sampling error.
This column {8 69.5 ggi' (23) . Selection of townships with probability
proportional to number of farms has the effect of reducing the variation

among townships which 1s associated with variation in number of farms.
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Col. (45

This column is 69.5 EEI——%II% . It is analogous to column (56). The

entries in column (57) tend to be less than the entries in ¢olumn (56)
because stratifiéation has a greater impact on the variation among

townships than on the variation among farms.
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