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ABSTR.I\CT

l\ STUny OF HOG QUESTIO~N;\m f: ~,10T)IFICA TIONS. Ry Douglas G.
Kleweno, ';tatistical Research Division, and Michael A. Steiner,
Estimates T)ivision; Statistical Repor tilg Service; U.S. Department of
!\gricul tue; Washington, D.C. 202 ')1); \'ay 1985. SF &:SRP, Staff Report
No. 81+.

This st'ldy evaluates effects of changing the placement, order, and
wording ,)f questions in list questionnaires used to collect hog survey
data. Delta were collected in seven ';;;Lltes covering two survey periods.
Operatio:1al and test questionnaire versions were used. The test
questionnaires were modified to evaluate changes in the order or
wording )f some questions, rearranging some groups of questions, and
adding new questions. Results indicated significant differences in
certain estimates when the order of asking some questions was
reversed, when additional questions were asked to break out data for a
speci fic class, and when some sections of the questionnaire were
reordered. No significant differenCf' in estimates occurred when a
questiorl to clarify farrowing intenti,)ns was used or when the location
of expected farrowings questions was 'noved to follow the hog breeding
questions.
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SUMrv1ARY A stlJcJy was conducted in seven 'Sta tes to evaluate the {'Hect of
questionnaire design modifications on hog inventory estimates. Data
collection occurred during two survey periods. The list frame sample
was divided so certain respondents completed the test questionnaire and
other respondents completed the opera tional questionnaire.

The effects of modifying the operaticm.d questionnaire were evaluated
using tl1ree test questionnaire versions. \1ultiple changes were made to
each test questionnaire. Each test version was designed to evaluate one
or more of the questionnaire sections: breeding inventory, market and
home use, and expected farrowings. Specific effects evaluated
included: (I) changing the position of the expected farrowing questions,
(2) reversing the order of market (and home use) hog weight group
questions, (3) asking previous 6-month instead of 3-month farrowings
for two reporting periods, (lj.) changing the wording of farrowing
intentions questions, and (5) switching the order of sections on breeding
and market questions.

The standard operational questionnaire and the test questionnaire
versions were evaluated using univariate and multivariate analysis of
variance tests for significant differences. The analysis assumed all
modifications in the same test instrument were independent. Other
criteria for comparison of questionnaires included refusal rates,
prop0rtion of questionnaires edited, average amount of editing required
for key variables, alld enumerator responses to questionnaire changes.

Estimates were significantly affected \l/hen (I) the order of market hog
weight groups were reversed, (2) previous 6-month farrowings were
obtained in two 3-month periods, and (3) hog breeding and marketing
inventory sections were asked in reverse order. Questionnaire design
changes such as these should be implemented only with caution, given
the potential effect on the survey estimates. Further evaluation of
asking previous 6-month farrowings is <::uggested.

Survey estimates were not significantly different when the
questionnaire design involved n~locatlng expected farrowing questions
immediately after breeding stock questions or rewording farrowing
intentions questions to stress sows and gilts have been bred or will be
bred. Analysis supported the relocation of the farrowing questions and
was also recommended by the enumerator staff. Additional analysis is
recommended before changing the wording of farrowing questions due
to the limited and inconclusive evidence of this study.
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INTRODUCTION The Statistical Reporting Service (SRS) has conducted probability hog
surveys since 1967 to estimate onfarm hog and pig inventory, number of
sows farrowed, pig crop, and sows expected to farrow. The
questionnaire used to collect data has undergone changes with some
questionnaires tested and others not. The primary objective of this
study was to evaluate several proposed modifications to the hog and pig
inventory section of the questionnaire. The study specifically evaluated
the wording, ordering, and placeing of questions related to hogs and
pigs for market and home use, breeding inventory, and expected
farrowings. (Any future reference to market hogs will include home-
use consumption).

Placement and wording of questions has often been a matter of great
importance in survey practice. In 1936, Hovde sampled a group of
researchers and found that 71t percent cited improperly worded
questionnaires as the principal defect of research [5]. Stouffer and
his collaborators came to a similar conclusion in 1950 [9] They
found that error or bias due to sampling and to methods of
questionnaire administration were relatively small when compared to
variation due to wording of questions. The Survey Research Centre of
London in 1963 found widespread misinterpretation of questions by
respondents and pointed out that serious communication problems can
exist in survey interviews [1] •

In 1978 and 1979, the hog survey questionnaire was changed without
testing. The first change involved decreasing the number of market hog
weight classes from five to four. Starting in December 1978, the 220
pounds and over weight category was dropped and 180 pounds and over
became the heaviest weight class. The effect of this change was a drop
in the estimate for market hogs 180 pounds and heavier. A second
change involved asking the previous 6-month farrowings rather than the
previous 3-month farrowings. This modification changed the level of
the survey estimate which resulted in a return to the original question
wording.

A study conducted in 1975 by Ford [2] tested the effect of location of
acreage questions on the hog questionnaire. The operational hog
questionnaire asked these questions at the beginning while the test
version asked the same questions at the end. There was no significant
difference in total number of hogs reported on the two questionnaire
versions; however, the level difference was large enough to be of
interest. Dropping the acreage questions entirely caused a significant
level difference [6].

A study by Steiner [8] in 1982 evaluated the use of a balance sheet to
record hog inventory numbers and alternate ways to obtain farrowing
data. The balance sheet approach, which used previous inventory plus
current supply minus any disappearance, compared with the regular
inventory format on the hog questionnaire, produced significantly
different results. The format was disliked by respondents and
enumerators. When a difference existed between the two inventory
levels, the respondent always indicated the regular inventory to be
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~UR VEY DESIGN

correct. Tile study also recommended d large-scale research p, \Jject be
used to evaluate alternate methods of '-cllecting farrowing data. Initial
results frum the 1982 study suggested expected farrowing questions
should be' .l.sked after sow inventory qlJ'~stion<;.

This pruject was conducted in seven 'ltdtes as part of the operational
hog surveys. The project objective \I'as to examine the effect of
questioilnaire changes. ~pecific questicilnaire modifications by State
are described in table 1. The project was designed to measure the
effects of:

(1) changing the posi tion of the expected farrowings
questions,

(2) reversing the order of IKlrket f10g weight group questions,
0) asking previous 6-rnonth f arrowings (farrowings from the

previous 4 to 6 month'; were asked first, followed by
farrowings in the last )-month),

(4) changing the wording on farrowing intentions questions,
and

(5) switching the order of ""reeding and market hog sections
plus asking farrowings for the last two 3-month periods
(Farrowings for the la')t ., months were asked first,
followed by farrowings h-::,'n 4 to 6 months before).

This report first discusses the survey design and the questionnaire
versions,1ssociated with each study. Discussion then covers general
analysis method~ and the impact ,)f refusals and zero reports by
questionnaire version. This is followed by analysis associated with each
questionnaire modification and any supported conclusions.

Three studies were conducted during the December 1980 and March
1981 \1ultiple Frame Hog Surveys to study the effects of changing the
placemt'nt and wording of questions on tile hog list questionnaire. Two
separate studies were conducted during the December 1980 survey. A
third study was conducted during March 1981. The studies were carried
out during two different time periods so that the effect of multiple
changes in question placement and order on each test questionnaire
were removed or were at least reduced. It was assumed that the
respondents for each study would react the same if the surveys had
been conducted concurrently.

Data collection for this study was conducted concurrent to the regular
hog survey. Prior to data collection, each State office reviewed survey
procedures with staff to ensure consistent field and office procedures
were followed for each questionnaire. The same data collection
methuds (mail, telephone, and personal interview) were used for the
experimental and control groups. It '.vas assumed the method of data
collee tion did not influence the ahiliTY to evaluate questionnaire
versIons.

Each study used a test questionnaire and an operational questionnaire.
The questionnaire versions used in each stddy appear in Appendix ~.
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The first study conducted in five States in Oecember 1980, evaluated
the effect of asking expected farrowings after sow inventory and the
effect of reversing the order of the four market hog weight group
questions. The change in location of the expected farrowing questions
was first evaluated in a small-scale study conducted in ~ebraska during
the September 1979 \i\ultiple Frame Hog Survey. All interviewers in
the 1979 study preferred the change and respondents were able to
follow the questionnaire flow with less difficulty.
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T/\RLE I: 'STUDY PLAN l ISEI) TO EVALUATE THE HOC LIST QUE"TIONNAIRE,
QU AR TERL Y MULTIPLE Fl~L\ \H: HOG SURVEY, DECr:.\;\RF.l~ 1980 AND MARCH 1981

Study

I.-December 1980

H.-December 1980

1Il.-March 1981

States

Iowa
Kentuckv
Minnesota
\;\ issour i
;'\Jebraska

Ohio
'Visconsin

Iowa
Ohio
Wisconsin

Quest ionnaire modifications

(1 )Changed the position of the
expected farrowings questions.
\skeci number of breeding sows,
sows expected to farrow, and
th('I' the remaining inventory
qllp;tions.

(2) l~eversed the order of weight
group questions on market hogs.

(1 )R.eversed the order of weight
gr'Jup questions on market hogs.

(2 L\sKerl previous 6-month
fdrrowings. First asked
Lir ["owings 4 to 6 months
hefDre, and then the past
'-month farrowings.

( "3 )Changed wording on farrowing
irltentions questions.

( ] ) Swi tched the order of sections on
"Jogs and pigs for breeding and
ho~.s and pigs for market.
First, asked number of market
hogs, and then asked hogs and
for breeding. The order of
we. gilt group questions for
market hogs was also reversed

(2) t\skerl previous G-month actual
Llrrowings.
First, asked past 3-month
Llrrowings, and then farrowings
4 t:J 6 months before.

----.- ------ _._-- ---------- ",,- -- ----~------------------- ------------------------
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The first study also evaluated the impact that reversing the order of
the four market weight groups had on the market hog survey
indications. Payne [7] suggested that the order of multiple category
questions influenced the response. This study reversed the order of the
market weight questions beginning with hogs over 180 pounds to
evaluate any ordering effect.

The second study conducted in two States in December 1980 evaluated
three possible hog questionnaire changes. A reversal of the four market
hog weight groups was done as discussed above. A second part of the
study evaluated the effect of asking previous 6-month farrowings
(£arrowings from 4 to 6 months before were asked first, followed by the
previous 3-month farrowings) versus previous 3-month farrowings.
Since March 1980, the operational program has asked only 3-month
farrowings on the nonextreme operator list questionnaire. However,
the extreme operator (large hog farm) list questionnaire and the area
frame surveys continue to obtain 6-month farrowings. Since survey
estimates from the area frame nonoverlap operators and list frame
extreme operators are combined with list frame data to form one
estimate, consistency of response is desirable.

A third part of the December 1980 study in Ohio and Wisconsin
evaluated the effect of asking 6-month farrowing intentions with the
emphasis on "bred or to be bred." The operational (control group)
questionnaire asked the respondent to report expected farrowings in the
next 6-month. A Nebraska 'V1ultiple Frame Hog Survey in September
1979 identified respondents reporting "potential" farrowings rather than
expected farrowings so fewer sows were often bred than the operator
originally planned. The study test questionnaire was thus designed to
emphasize bred sows expected to farrow.

The third study conducted in three States in March 1981 evaluated the
effect of reordering the questionnaire sections and reversing the
market weight group categories plus asking for previous 6-month
farrowing data. The test version began with questions about hogs and
pigs for market followed by a request for information about breeding
animals. The test version asked market hogs by four weight categories
beginning with the heaviest weight class (180 pounds and over). The
operational questionnaire asked for breeding hog inventory and then
hog.3 marketed beginning with the lightest weight class (under 60
pounds). The test questionnaire asked the number of sows and gilts
farrowed in the past 6-month period beginning with the most recent
quarter. The operational questionnaire simply asked for farrowing data
the past 3-month.

The list sample size in each of the States was increased by 25 percent
in positive hog strata except extreme operator strata. The
experimental group, consisting of the 25-percent sample increase,
received the test questionnaire. The control group, consisting of the
regular sample, received the operational questionnaire. Table 2 shows
the strata and number of completed reports by State for each of the
studies.
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TABLE 2: STRATA AN.I\L Y::ED AND COMPLETE!) Rf:PORTS IN EACH STATE,
QUAR TF:RL Y MUL TIPLF:. F I~ '\ \~ r:: HOG 'SURVEYS, DECr:_ \1P,r:R 1980 ANO "'ARCH 1981

--- -----_ ..~---~--- ~- -----------_._-.~--------

Completed reports
Study State 'itrata Operational Test

- ------_._-----_._~--~ ---- -- - ----- - -------
Number

I.-December 1980 Iowa 33,84-,35,86,87,38 1,405 34-1
Kentucky 35,86,87 864 215
'v\innesota 84-,85,86,87,88,93 790 197
Missouri 83,84,35,86,37 1,046 264
Nebraska 33,84,85,93,94 329 203

Five Stat!:'s
combined 4,934 1,220

II.-Oecember 1980 Ohio 84,85,36,87 953 241
\Visconsi n 85,86,87,93 754- 180

Two States
combined 1,707 421

Seven States
combinE'd 6,641 1,641

1II.-March 1981 Iowa 83,84,85,36,87,88 1,293 325
Ohio 84,85,86,87 94-1 219
Wisconsin 85,86,87,93 731 176

Three States
combined 2,965 720

--------------------- ----~-_._----- ---~._-- ..-------------------

ANAL l'SIS The analysis is presented in seven sections. The first section discusses
the method of analysis used. Section two compares the number of
operations reporting hogs and the refusal rates between the test and
operational questionnaires. Each of the remaining sections present
analysis associated with a change in the hog questionnaire. Statistical
tests compare the test questionnaire wi th the operational questionnaire
(control group) by State and across Stat~s. The extent of editing anrl
commen r" by interviewers are also presented.
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'v\ethod of Analysis

Zero Reports and
Refusals Compared
by Questionnaire
Version

Each sample observation was randomly assigned to 1 of 10 replicates
for analysis. This approach simplified the analysis, provided unbiased
estimates of the variance even though a systematic sample was
originally drawn, and insured the variables analyzed were somewhat
normally distributed. The random assignment process was repeated five
times to ensure a random assignment to replicates. Earlier multiple
frame hog surveys were analyzed in this manner by Nealon, Hall, and
Ford [2,3,4,6J.

Estimates for the variables of interest were computed for each of the
replicates for each questionnaire version studied in a State. Formulae
used to compute means and standard errors are given in [3, 4, 6 J. An
analysis of variance was generated for each of the five random
assignments to replicates. The average significance levels were a
simple average from the five random replicate assignments. Average
significance levels less than or equal to 0.100 were considered
significant.

The procedure to analyze editing differences is described as follows:
After completion of each survey, States re-keyed all survey data as it
was originally reported. This permitted comparison of raw survey data
to final edited data by questionnaire version.

The operational and test questionnaires were first compared to
determine any significant difference in number of zero hog operations.
A. zero hog operation was defined to be a questionnaire where no hog
inventory was reported by the respondent. If the test questionnaire
showed a statistically significant number of zero hog operations, then
some change to the operational questionnaire, aside from sampling
variation, influenced the respondent. Analysis should differentiate
between all com pleted reports and posi ti ve reports.

Table 3 provides a summary of the percentage of operations with no
hogs reported by the respondent using the operational and test
questionnaire versions. The univariate test results by State were based
on the average significance level of the five replicated assignments.
Significance levels were also computed at each study level (across
State).

There was no significant difference in the proportion of zero hog
operations between the test and the operational groups. The proportion
of operations with no hogs by State and across States was not affected
by the questionnaire version. Results also suggested that the random
assignment of zero hog operations to the five replicates was
approximately equal. Because the zero c..perations were not
significantly different, further analysis was based on all completed
reports and not just positive reports. When the number of reports was
very small, however, all completed reports and all posi tive reports were
analyzed separately.

7



TABLE 3: PERCENTAGE OF OPERATIONS WITH ZERO HOGS rnpORTED BY STUDY, ~-:-ATE
AND LI~T QUESTIONNAIRE VERSION 1/

QUAR TERL Y MUL TIPLJ:. FR i\\H~ HOG SUR.VEYS, TJECE \M\ER 1980 AND MARCH 1981

Study
~-------_._--

Percentage oTic~r·~ hog operationsState .Average
Operational Test significance level

------ - ~-----"~~--- Percent----
I.-December 1980 Iowa 42.77 44.58 .859

Kentucky 77 .07 82.96 .149
Minnesota 68.61 72.38 .689
Missouri 60.44 63.81 .255
Nebraska 63.50 60.89 .389
Five States
combined 61.05 64.00 .340

H.-December 1980 Ohio 83.69 80.43 .462
Wisconsin 45.24 46.80 .880
Two States
combined 72.89 70.99 .618

Seven States
combined 63.47 65.43 .589

m.-March 1981 Iowa 46.41 49.42 .243
Ohio 76.20 74.72 .519
Wisconsi , 46.92 48.65 .827

Three States
combined 55.96 57.08 .396

---- -~-~---- ._-- ._---

1..1 .Average signi ficance level ~.0.i00 was considered significant and was denoted by the symbol *.
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Another area of interest was whether the refusal rate was significantly
different between questionnaire versions. A significantly higher refusal
rate on the test questionnaire would support the continued use of the
operational questionnaire. Table 4 provides a summary of the refusal
rates by study-State-questionnaire version and the average significance
level from the five random assignment of samples to replicates.

If an operator refused to provide any data or did not supply enough data
so the report could be used, the operator was considered a refusal.
Inaccessibles and known zero operations were not included in the
refusal rate computation.
The refusal rate was not significantly different between questionnaire
versions tested at the State or combined State level. There was,
however, a somewhat higher refusal rate for the test questionnaire in
all the States except Kentucky and Missouri.

9



TARLE 4-: REFUC;;I\L RATE BY QUESTION'JAIRE VERSION,
QUARTERLY \H~LnPLE FR'\:-"H~HOG SURVEYS, DECr:.\mr:l~ InO AND MARCH 198111

Study State Refusal rate Average significance
Operational------- Test level

~------ -------
--Percent--

1.-Dece:n ber 1980 Iowa 16.04 -.----- 18.36 .586
Kentucky .93 .57 .309
Minnesota 14-.59 17.29 .457
Missouri 7.94 6.18 .339
Nebraska 24. 11 28.99 .340
Five States
combined 11.33 12.55 .383

1I.-l)ecember 1980 Ohio 2.52 4-.65 .233
Wisconsin 10. 15 14.05 .286
Two States
combined 4-.66 7.28 .185

Seven SLltes
combined 9.98 11.45 .126

III.-~arch 1381 Iowa 17.19 18.86 .627
Ohio 4-.31 5.4-6 .526
Wisconsi n 11.47 14.86 .427
Three "Ll1.:es
combineci 11.70 13.75 .164

--------- . ---- -----~~--- ------_._~---- .

}j Average significance level,:::"Cl.l00 was considered significant an'; ,Vas denoted by the symbol *"
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Change in Position
of the Expected
Farrowings Questions

A change in the position of the expected farrowings question was tested
in Iowa, Kentucky, Minnesota, Missouri, and Nebraska during the
December 1980 hog survey. This questionnaire chiJ.nge first asked for
the number of breeding sows, then for sows expc'.:ted to farrow, and
finally for the remaining hog and pig inventory.

The analysis examined seven survey items using data for all completed
reports. The survey variables analyzed were: (1) total hogs and pigs,
(2) sows bred and to be bred, (3) farrowing intentions December,
January, and February, (4) farrowing intentions March, .April, and May,
(5) boars for breeding, (6) sows and boars no longer for l)r"eding, and (7)
total hogs and pigs for market.

A univariate analysis of variance was run on each of the seven survey
variables for each State and the five States combined for each of the
five replicate assignments. A multivariate analysis of variance was run
for the three survey variables directly involved '" the questionnaire
change: sows bred and to be bred, farrowing intentions December
through February, and March through l\1ay. The Wilks! criterion was
used to determine significance level differences for the multivariate
tests.

In tables .A-I and A-2 the mean values and average sigl'ificance levels
are given for the survey variables individually and comcined by State.
An average significance level of less than or equal to 0.100 was
considered significant.

For the five States combined, none of the mean values for the survey
variables tested were significantly different for the univariate or
multivariate analysis of variance tests. The change in the posi tion of
the expected farrowings did not affect the overall level of the survey
estimates.

In 'y\issouri, the univariate test showed the test questionnaire estimate
was significantly lower for March through May a;erage expected
farrowing intentions and boars for breeding. K::,ntucky :md Minnesota
also showed a significant level difference for the survey item sows and
boars no longer used for breeding.

The extent of editing done on the test questionnaire and the operational
questionnaire was mE:asured. The percentage of questionnaires edited
and mean amount edited are shown in tables /\-3 to A-6. The
percentage of questionnaires with total hogs and pigs edited was
significantly higher for the test questionnaire than the operational
questionnaire for the five States combined. Of all the completed
questionnaires, 5.83 percent of the operational qlJ~s-::ionnaires had total
hogs and pigs edited compared with 7.19 percent of the test
questionnaires. Missouri was the o:-Iy StLlte with :1 significant
difference in editing of total hog and pigs when the posi tion of expected
farrowing questions was changed on trc t('st ve ":;ior.. The multivariate
test was not significant in any cases.
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Reverse in Order
of \Veight Group
Questions on
Market Hogs

The effect of the editing on the hog and pig number was next examined.
The average edited for total hogs and pigs was 1.98 pigs for all
completed operational questionnaires, compared with 2.08 pigs for all
completed test questionnaires. This was not a significant change. The
univariate analysis of variance showed a significant difference in the
average amount edited for sows bred and to be bred in Kentucky. The
multivariate test was also significant for. the combined variables (sows
bred and to be bred and farrowing intentions) in Kentucky. However,
the actual extent of editing (in terms of number of pigs) of the
variables boars and sows bred and to be bred was relatively small.

Enumerators were asked to evaluate the test questionnaires. Their
response was overwhelmingly in favor of the test questionnaire. Sixty-
three enumerators said expected farrowings questions were easier to
ask on the test questionnaire compared with the regular questionnaire,
26 enumerators said the questionnaire version did not matter, and 9
enumerators said expected farrowings were harder to ask on the test
questionnaire version.

One enumerator said there was difficulty in completing the hog
inventory questions on the test questionnaire because of the location of
the expected farrowings questions. Twelve were undecided and 84
enumerators said that there were no problems in completing the hog
inventory questions.

In summary, the change in position of the expected farrowings questions
is preferred by enumerators. The change did not significantly affect
any of the survey estimates. The change did increase the percentage of
questionna.ires requiring an edit of the total hog and pig inventory
question, but this has little effect on the estimates. The average
amount edited, although occasionally different, was not a major
concern. Considering the improvement in the flow of the questionnaire,
asking sows expected to farrow after number of breeding sows and
before the remaining inventory questions is recommended.

A reverse in the order of weight gruup questions on market hogs was
test eo in December 1980. The change was tested in seven States:
Iowa, Kentucky, Minnesota, Missour i, Nebraska, Ohio, and Wisconsin.
The test questionnaire ordered the weight group questions from
heaviest market category to lightest market category. The operational
questionnaire orders the market hog weight questions from lightest to
heaviest market category.

The analysis examines seven survf'Y variables which were directly
affected by the test. All completed reports were again used. The
variables were: (1) total hogs and pigs, (2) pigs udner 60 pounds, (3) pigs
from f;O-1l9 pounds, (4) hogs 120-ln pounds, (5) hogs 180 pounds and
over, (h) total hogs and pigs for market, and (7) sows bred and to be
bred.
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A.. univariate analysis of variance was run on each of the seven survey
variables for each State and the seven States combined for each of the
five replicate assignments. A multivariate analysis of variance was run
for each State and across States for selected variables which are
influenced by the questionnaire format changes. These variables are
identified in table A-8 as a combined variables category which includes
total hogs and pigs, pigs under 60 pounds, pigs 60-119 pounds, hogs 120-
179 pounds, and hogs 180 pounds or more. The Wilks' criterion was
again used to determine significance levels for the multivariate tests.
An average significance level less than or equal to 0.100 was considered
significant.

Tables A-7 and A-8 present the mean value and the average
significance level of each variable and of the combined variables group.
The data are shown for each of the seven States and for all of the
States combined.

For the seven States combined, the univariate test showed a significant
difference between the operational and test questionnaire versions for
the lightest and heaviest market hog weight classes when the order of
market hog weight groups was reversed. The average inventory for pigs
under 60 pounds dropped when the test questionnaire asked the
respondent to report for this category after completing the other three
inventory weights. Placement of the 180 pounds and over market hog
question first in the group increased the average inventory reported. In
Iowa and Nebraska, the average number of heavy hogs reported were
significantly higher.

For the seven States combined, the multivariate test showed a
significant level difference for certain combined variables when the
order of market hog weight group questions was reversed. The
multivariate test also showed significantly different levels for the
combined variables in Iowa and Nebraska.

The extent of editing for the questionnaire versions is presented by
State and for the seven Combined States in tables A-9 through A-12.
Table A-9 gives the percentage of questionnaires edited for each
variable for each State individually and combined. Table A-IO gives the
average sig;1ificance level for percentage of questionnaires edited in
the previous table. Table A-II shows the average amount edited of
edch variable by State and for all States combined. The average
significance level for amount edited are presented in table A-12.

At the Seven-State level, the univariate analysis of variance was
significantly different between the test and the operational versions for
editing of total hogs and pigs. The percentage of test questionnaires
edited was 6.56 compared with 5.65 percent of the operatiol1al
questionnaires edited. \1issouri was the only State with a significantly
higher percentage of editing on the test questionnaire for the variable
total hogs and pigs. In Nebraska, the multivariate analysis of variance
was significant because the operational questionnaire was edited at

13



Asking Previous
6-Month Farrowings

significantly higher levels for variaf:>le<; hogs 180 pounds and vver and
sows bred and to be bred. A subject for further investigation is the lack
of edi tin!", of these variables on the test questionnaire. There was no
apparent pattern across all States as to the degree of editing of the test
versu', operational questionnaire. ')orne States edited certain variables
at a :,igher rate for the test questionnaire while the situation was
reverser! in other 'States.

The ewer-age amount edited for each variable and the variables
com bi ned was rarely significant between the test and operational
questIonnaires. At the seven-State l:~vel, the univariate analysis of
variance test indicated a significantly higher average number of hogs
from 120-179 pounds edited for the test version. Across all States
however, reversing the order of weight group questions on market hogs
resultec: in a higher average number uf hogs and pigs edited for all of
the wei~ht variables.

In "lebn.ska., the multivariate test sl:owed significantly different levels
for the average amount edited for all v::l.riables combined. There was no
signdicmt difference between the t('st and operational versions at the
seven-·State level.

To summarize, a reverse in the order of market hog weight group
question~ significantly affected the survey estimates for the lightest
and heaviest weight groups. The 180 pounds and over weight class was
biased upward while the less than 60 pounds weight class was
understated when respondents were asked to report heavy hogs first.
Enu:T1erators were divided as to the approach they preferred. The
authors recommend that, with only limited research completed, the
operational order of the market hog weight categories be continued.
Enumerator training should also stress the importance of completing
these questions in the order printed on the questionnaire. A recent
report by Weidenhamer [10] suggests that June Enumerative Survey
enumerators were inconsistent in the manner they asked weight group
quest.ions.

The second study conducted in December 1980 in Ohio and Wisconsin
tested the effect of asking the previous 6-month farrowings rather than
the pr evious 3-month farrowings. When asking the previous 6-month
farrowings, farrowings from 4 to 6 months before were asked first
followed by farrowings in the last 3 months. The four survey items
evaluated were sows bred and to be bred, sows and gilts farrowed during
Sept>'~[:lber through November, pigs from litters in September through
Nove mber now on hand, and also pigs a lready sold.

Two data sets were used in the analysis of the test and operational
que~';(_H1naire versions. The data sets were identified as (1) data set 1:
all r::·.l~'pleted reports, and (2) data set 2: all posi tive hog reports.
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J)ata set 2 was analyzed because operators with no hogs may be
influenced to a much smaller degree by the questionnaire versions than
operators with hogs, especially since the number of reports was limited
with only two States in the study. There was also the concern that with
only 421 test questionnaires, random assignment of the sample may not
be equally distributed for zero hog operations.

A univariate analysis of variance was completed on each of the four
survey variables for each State and for the two States combined for
each of the five replicate assignments. A multivariate analysis of
variance was also completed for the three combined variables to test
the effect of asking 6-month actual farrowings. The Wilks' criterion
was used to determine significance for the multivariate tests.

Tables A-13 and A-14 show the mean values and average significance
levels for the survey variables individually and combined by State. An
average significance level less than or equal to 0.100 was considered
significant.

The univariate test was not significant for the two States combined for
any variables. A smaller average number of pigs sold for the C;;eptember
quarter was characteristic however, of the test questionnaire. The
number of sows and gilts farrowed during the quarter was also generally
lower for the test version for the two States. In Wisconsin, the number
of pigs sold was significantly different for the questionnaire versions.
It will be shown later that the amount of editing on the pigs sold
variable contributed to this difference. Adding a second farrowing
category could shift some of the reported pigs to the earlier reporting
period. It was probably difficult for the respondent to separate
farrowing exactly between the two reporting periods. There is also a
problem of memory bias with the earlier reporting period.

For the two States combined, the multivariate analysis of variance on
sows and gilts farrowed, pigs from litters now on hand, and pigs from
Ii tters already sold was significant for all completed reports. In
Wisconsin, the multivariate test was significant for both data sets. In
Ohio, there was not significant level differences. Further analysis is
needed to evaluate these differences within and between States.

Tables A-L5 and A-16 in Appendix A show the percentage of
questionnaires edited and the corresponding significance levels in asking
previous 6-month farrowings. There were no significant level
differences between the questionnaire versions for any of the variables.
It was interesting, however, to see a different editing pattern in the
two States for the variables being studied. Ohio edited the operational
questionnaires previous farrowings variables most frequently.
Wisconsin edited the test questionnaires previous farrowings variables
most frequently. The reason for the edit Jifference is not known.
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Change in Wording
on Farrowing
Intentions Questions

The average amount of editing associated with each variable by Ctate is
shown in table A-1? Table A-18 then gives the average significance
level for the univariate and multivariate tests on the variables by State
and across States for each data set. The univariate test was only
significant for the variable pigs from litters already sold. Wisconsin
edited the number of pigs in the previous 3-month farrowings at a
significantly higher level compared with the previous 6-month
farrowings already sold. This was true even though the previous three
months farrowings were not edited as often.

In summary, asking previous 6-month Lirrowings rather than previous 3-
month farrowings does affect the survey estimates. While this is a
small-scale test, it did indicate that placing another category in front
of an existing category can change the level of the response to the
existing category. It can also change the editing procedures. It is
recommended that further analysis bE' carried out to evaluate the
effect of the questionnaire differences. This is especially critical
because the agency combines survey :ndications where the previous
farrowing data are collected using each of the questionnaire formats
tested. The editing inconsistencies within a State and between States
are problems which also need further investigation.

A change in the wording on farrowing intentions questions was also
evaluated in Ohio and Wisconsin in December 1980. The study tested
the effec t of wording expected farrowings questions to emphasize that
sows or gilts had been or were going to be bred fo~ future farrowings.

The analysis evaluated the effect of the questionnaire versions on
selected survey items. The four ~urvey items analyzed were: (1) sows
bred and to be bred, (2) sows expected to farrow Oecember-February,
(3) sow~ expected to farrow ""arch-VI ay, and (It) sows expected to
farrow December-\I1ay.

Analysi.,; of variance tests were run on each of the survey items for
each o;;td.te and the two States combined for each of the five assigned
reph,-a tes. The analysis was done on two data sets. The data sets
were: (1) data set I: all completed reports, and (2) data 5et 2: all
posi Lv·,' i)og reports.

Table \-19 shows the average value of each survey item for the
operd tional and test questionnaires by ·;;tate and combined across State
for c,- 1- data set. T)e corresponding average significance level for
each \ria~ie appears ;i) table .'\-20.

t:<pe
qu' ,
h, "

(-., .

'}:a; n0 sign:r: --ant change in the' level of the sows and gilts
" ~o farro~' by inserting the wort:': hred or to be bred. The test

,lit e k",>i ·')f (~xpected fdr' ,-,"";"g in Wisconsin W _lS lower,
;.-.1, ~i:!t' p J,Jta ,ets. Thi" ',!I" s!::i that the respct,jent was
" "\'l'E·: C' lbe categ,orv of ~"g:: : ' be reported ann ';ldt tl-)e
,! Ii er' r\ ICe :)ably ha<, an \ 1[1" 11 ~ b!as. Refore an rl·~f: ,ite

;llS <ire dl ,-,W'I, c1 large o.cdl' ,t·J' wdl be necessary.
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Switch in Order of
Breeding and \t1arket
Hog Sections plus
Asking Previous
6-Month Farrowings

There was no significant level difference in editing between the
questionnaire versions. Tables A-2l and A-22 give the percentage of
questionnaires edited and mean amount edited for each variable by
State and across States. Tables A-23 and A-2lt present corresponding
significance tests. Wisconsin consistently edited expected farrowings
more often on the test questionnaire. Wisconsin and Ohio also changed
the average number of sows and gilts expected to farrow more
frequently on the test version. There was no significant difference
between questionnaire versions for frequency or amount of editing
which suggests only modest changes were made.

To summarize, the effect of changing expected farrowing questions was
not significant for the variables tested in either State. However, the
test questionnaire's emphasis on sows and gilts bred or expected to be
bred did result in a generally lower farrowing intentions level. This
suggests a potential upward response bias in the operational
questionnaire method of asking farrowing intentions. Further analysis
is suggested to evaluate the nonsampling error level for farrowing
intentions. A more extensive study is also recommended before any
program changes are initiated. Another way of asking farrowing
intentions could produce significant level differences.
A third study was conducted in Iowa, Ohio, and Wisconsin in March 1981
to analyze the effect of switching the order of hogs for breeding and
hogs for market and home-use sections. The test questionnaire asked
market hogs by weight category, beginning with the heaviest group,
followed by hogs for breeding, and then farrowing intentions and
previous 6-month farrowings. When asking the previous 6-month
farrowings, tf1e last 3-month farrowings were asked first, followed by
farrowings from 4 to 6 months before. The test questionnaire was
administered to one-fourth of the sample in each State.

The analysis examined 12 survey items using data for all completed
reports. The survey variable analyzed were: (1) total hogs and pigs, (2)
market pigs less than 60 pounds, (3) market hogs 60-119 pounds,(4)
market hogs 120-179 pounds, (5) market hogs 180 pounds or more, (6)
total hogs and pigs for market, (7) sows bred and to be bred,(8) boars for
breeding, (9) sows and boars no longer for breeding, (10) previous sows
farrowed, (11) previous farrowings on hand, and (12) previous farrowings
sold.

A univariate analysis of variance was run on each of the survey
variables for each State and the three States combined for each of the
five replicates. A multivariate analysis of variance was run for
selected variables in each State and across States. Inventory items
were combined and previous farrowing items (sows farrowed, pigs on
hand, pigs sold) were combined for the State-level multivariate tests.
The Wilks' criterion was used to determine significant differences.

Analysis of data is presented in tables A-25 through A-30 for the third
study of questionnaire design effects. In tables 1\-25 and A-26, the
mean values and average significance levels are given for the
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12 survey vari~tbles individually and cor'lbin(·rj by State. The data ""e
. f1O\Vnby questionnaire version. An average significance level of less
L:,an or equdl to 0.100 was cO'1sidered significant.

The UniVar1d(~ L'st at the combined State lev'''l indicated a significant
level differfT.\>~ for total hogs and pigs invenh)ry, total hogs and pigs
IX market, cine! pigs sold from previous farro\Nings. Only the 120-179
pound inventc't y class was not significantl\' different for hogs to be

\J.rketed in t:\(, three States. In I0\"" a ane Wisconsin, the average
,',rvey value', were consistently higher for the operational
Cju~stionnair':~. In Ohio, hvwever, the operatj!'[Lti questionnaire average
survey data values were lower. This inconsi,>tency cannot be totally
explained, but suggests that switching the rnarketing and breeding
sections influen~ed the level of data reported at the aggregate level.
\~ul tiple char,~:,(s to the test questionnaire:ould have affected test
resul ts.

Tl,(' results fr,)m reversing weight gro'Jp qUf'stions for market hogs in
the third study were consistent with the sh:ond study findings. A
significantly I~Hger hog inventory was rep(w,~d when the weight class
category was ~\sked first rather than 1,1',t in the marketing section.
Statistical dif :"rences at the State lev~J, hf\'ipver, were apparent (mly
in Iowa.

Ask:ng previous t)-month farrowings 01\ the test questionnaire caused
mix(~d re~,ul1:<;. Th(" prev,')us 3-'nonth f::rrowings on the test
qu~~stionnair f:" o.:lmpared wi th the operational fjuestionnaire gave a lower
sur, ey indicati;m for sows farrowed :Lnd p t~S on hand. Farrowings
alrf'3.dy soid, however, were significantly higher for the test
quc>tionnail (- .it the three-State level. Tlus conflicted with the
src uND stllC:, outcome where the test q,w"tionnaire farrowings sold
w·' '~ lower. Fl,rther study IS suggested.

\\l tivariaL.;'l~> indicated significant level ,iifferences at the thl ee-
5ta: e level rut combir,pd inventory ite:TI'i md combined prevIous
farrowing ik'liS. Iowa was also significantly different at the State
~, ,_1 with thE' test questlc'nnaire showing a much lower total hog
inventory.

Tt,e freqlr,~;lcy of editing required for test and operational
questionnaires is shown in tables A-27 and /\-28. The percentage of
qL "tionnai(E's edited for an item was gene~ ally more for the test
qu.,,;tionnail'f'. For the three States combined, about 6 percent of the
c,' n pleted test questionnal res wer':, edi ted for- total inventory,
CJ:D,:Y1red \~'!h 5.2 percent ot the completed opr-rational questionnaires.
Tk~univar: lte and multivariate tests were nl)t sIgnificant in any cases.

The :werai-: clmount of editing for complete reports is compared by
que'Stionr','!., ,~ version in tables ;\-29 and A-;;O. For the three combined
Sttt ~s. thr. ,"Nas a significd,'ltly higher average edited data value for
mar ;c. i,Jg:. am; pigs wt~ighlrig less than 60 po'onds and over 180 pounds
wit' J\e i.l· i~lJo:~stiopnajre. The ~ultivarjate 1est showed a significant
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CONCLUSIONS AND
RECOMMENDA nONS

difference in edi ted data between the questionnaire versions when
inventory items were evaluated coUectively in Iowa and across aU the
States. The test questionnaires in a11 the States were genera11y edited
with larger average amounts of change.

To summarize, the test questionnaire format evaluated in the third
study significantly changes the current level of the major hog survey
estimates. The operational inventory, marketing, and farrowing data
were higher than the test questionnaire data collected. The average
amount of editing was also significantly greater for the test
questionnaire. A format change to ask hogs and pigs marketed followed
by breeding, farrowing intentions, and previous 6-month farrowings
would directly affect the current program. A reverse in the order of
marketing category weight groups confounded with other questionnaire
modifications would also change the level of the total hogs and pigs
survey estimate. Except for the item pigs sold, asking previous 6-
month farrowings provided a lower 3-month farrowing survey indication
when compared with the operational questionnaire. The higher pigs
sold level was not consistent with the second study results and suggests
further research.

Analysis focused on evaluating different questionnaire designs for
the hog survey. Conclusions and recommendations were based on
response rates, edit levels, comments during data collection, and
significant differences in survey estimates between the test and
operational questionnaires.

The conclusions were weakened by the introduction of multiple changes
in each test questionnaire. Although confounding of effects was
minimized by the survey design, it sti11 exists and must be considered
when evaluating the results.

1\ summary of conclusions and recommendations are listed below:

(I) \1oving the expected farrowings questions after the breeding
questions simplified data co11ection and did not affect the survey
estimates. This change was implemented prior to publication of this
report based on a recommendation presented to Estimates Division.

(2) Reversing the order of market hog weight group questions changed
the level of survey estimates and is not recommended. Placement of
the heaviest weight group as the first category increased the level of
the estimate of heavy market hogs and required extra editing.

(3) Asking previous 6-month farrowings on the test questionnaire caused
significant differences in the quarterly farrowings estimates. The
analysis showed inconsistent and inconclusive results which suggests
further evaluation before changing the hog questionnaire.

(4) Wording of farrowing intentions to emphasize that sows and gilts
reported were or will be bred did not significantly change the survey
estimate. The proposed clarification, however, was only evaluated in
two States. Further evaluation is needed before any conclusions are
drawn.
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(5) Switching the order of questionnaire sections on hog breedin: and
market plus asking farrowings for the last two 3-month periods
significantly lowered the survey estimates. The test questionnaire also
required more editing. Adoption of this test version is not
recommended.

(6) Editing of hog data was too inconsistent among States. Continued
efforts must be taken to improve the standards and consistency of any
review by the statistician. Automated procedures should be improved
to diminish hand editing of data.
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APPE'-J[)1X 1\: Data Analysis Summaries

Tables 1\1-/\6: Change in Position of the r:.xpected Farrowing
Questions

Tables A7 -/\ 12: Reverse in Order of WeIgl-It C"roup Questions on
\1arket Hogs

Tables A 13-1\ 18: Asking Previous 6-Month Farrowings

Tables 1\19-'\24: Change in Wording on Farrowing Intentions Questions

Tables ,1\25- '\ 30: Switch in Order of Rreeding and Market Hog Sections
plus Asking Previous 6- ",:mth Farrowings

The tables for each questionnaire change are presented in the following
order:

· Mean and average significance level for each variable (two
separate tables)

• Percentage of questionnaires edited and average significance
level [or each variable (two separate tables)

• Mean amount edited and average si~nificance level for each
variable (two separate tables)
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Table A-I: CHANGE IN POSITIOf'.! OF THE EXPECTED FARROWINGS QUESTIONS

Mean Value of Each Variable for Each State and the Five States Combined

1\11 Completed Reports

Questionnaire Total Hogs Sows Bred Farrowing Farrowing P,oars For Sows and Total Hogs

State Version and Pigs and to be Intentions Intentions P,reedi ng Boars !\Jo and Pigs
Bred Dec.,Jan., \Jar., i\pr., Longer For For Market

Feb. May Breeding

Iowa Operational 227.09 27.41 11.66 13.56 1.75 1.30 196.63
Test 233.98 27.88 13.22 13.08 1.85 1.71 202.54

Kentucky Operational 11.18 1.47 ..59 .61 .16 .10 9.44
Test 9.10 1.59 .45 .72 .13 .03 7.35

N Minnesota Operational 88.58 12.28 5.33 5.52 .85 .28 75.18
w

Test 96.38 11.85 4.89 5.65 .75 .64 83.14

\1issouri Operational 53.72 7.92 3.21 4.09 .79 .45 44.56
Test 47.21 6.60 2.40 3.18 .46 .37 39.78

Nebraska Operational 129.81 16.68 6.49 8.64 1.14 1.04 110.95
Test 140.68 15.84 7.34 7.32 1.12 .68 123.04

Five States Operational 107.98 13.68 5.73 6.73 .96 .65 92.68
Combined Test 110.68 13.45 6.04 6.32 .91 .76 95.56



Iowa

Kentucky

tv \1inncjota
~

\1i.:;souri

'\lehraska

Five 'State.;;
Combined

Table A-2: CHANGE IN POSITION OF THE EXPECTED FARROWINGS QUESTIONS

Average Significance Level for Each Variable and the Variables Combined for Each State
and the Five States Combined by Data Set Y

All Completed Reports

Total Hogs Sows Rred Farrowing Farrowing Boars For Sows and Total Hogs Variables

and Pigs And To Be Intentions Intentions Rreeding Boars No and Pigs Combined

Rred nee., Jan. "'arch Longer For For \1arket 2/

Feb. ;\pr., \1ay Rreeding

.692 .846 .265 .708 .784 .260 .699 .376

.320 .766 .386 .553 .399 .012* .249 .165

.555 .848 .679 .888 .538 .OQ1* .520 .568

.262 .190 .463 .091* .025* .683 .318 .176

.418 .612 .772 .303 .932 .149 .323 .137

.519 .r..03 .594 .216 .471 .594 .424 .269

i!
2/

!,,'wrag" significant level" .100 is considered significant and is denoted by *.
VarIables Combined: Sows ~red and To Be P,red, Farrowing Intentions Dec. - Feb. and \t1arch - May.



Table A-3: CHANGE IN POSITION OF THE EXPECTED FARROWINGS QUESTIONS

Percentage of Questionnaires Edited for J:ach Variable for Each State
and the Five States Combined by Data Set

All Completed 'R.eports

Questionnaire Totals Hogs Sows Rred Farrowing Farrowing Roars Sows and Total Hogs
State Version and Pigs and to Be Intentions Intentions Breeding Boars '\10 and Pigs

Bred l)ec., Jan. March, Longer For For Market
Feb. Apr., May Breeding

Iowa Operational 6.49 1.90 1.90 1.84 1.67 1.56 2.16
Test 5.81 1.26 .67 1.43 .38 .67 1.43

Kentucky Operational 5.65 2.61 .64 1.62 1.26 .64 4.42
tv Test 5.26 .78 .78 .89 .78 .45 2.57U1

Minnesota Operational 5.50 .79 .47 1.57 .09 0 1.82
Test 9.22 .84 2.41 2.43 .84 .84 2.90

Missouri Operational 5.04 .93 1.05 1.94 .20 .87 1.39
Test 8.85 1.89 1.18 1.95 .59 .77 4.08

Nebraska Operational 6.26 .84 1.43 2.09 .35 .41 2.11
Test 9.91 0 2.15 1.70 0 0 1.54

Five States Operational 5.83 1.50 1.15 1.79 .91 .83 2.55
Combined Test 7.19 1.05 1.22 1.57 .55 .58 2.44



Table A-4: CHANGE IN POSITION OF THE EXPECTED FARROWINGS QUESTIONS

Average Significance Level for Percentage of Questionnaires Edited For Each Variable and the
Variables Combined for Each State and the Five States Combined by Data Set Jj

All Completed Reports

Total Hogs 50ws Bred Farrowing Farrowing Boars For Sows and Total Hogs Variables

State and Pigs A.nd To Be Intentions Intentions F\reeding Boars '\Jo and Pigs Combined

Bred Dec.,Jan. \~arch Longer For For V\arket 2/
Feb. Apr., V\ay P,reeding

Iowa .665 .488 .068* .726 .051* .179 .409 • 161

Kentucky .811 .108 .804 .325 .478 .675 .155 .102

Minnesota .180 .954 .164 .521 .331 .331 .495 .414

N Missouri .067* .359 .882 .994 .526 .897 .077* .635
0'\

Nebraska .190 .026* .578 .695 .097* .065* .538 .148

Five States .047* .374 .403 .820 .617 .647 .783 .4%
Combined

1/ Average significant level < .100 is considered significant and is denoted by *.
2/ Variables Combined: Sows Bred and To Be Bred, Farrowing Intentions Dec. - Feb. and "'arch - May.



Table A-5: CHANGE IN POSITION OF THE EXPECTED FARROWINGS QUESTIONS

Mean Amount Edited of Each Variable for Each State
and the Five States Combined by Data Set

All Completed Reports

Questionnaire Totals Hogs Sows Bred Farrowing Farrowing Roars For Sows and Total HogsState Version and Pigs and to 13e Intentions Intentions Breeding Boars :'>Jo and PigsBred T)ec., Jan. March, Longer For For V1arket
Feb. Apr., May 13reeding

Iowa Operational 3.12 .06 .07 .05 .01 .01 .58Test 2.26 .08 .01 .21 .01 .01 .30
Kentucky Operational .99 .13 .03 .10 .02 .01 .72Test 1.15 .02 .02 .06 .01 .01 .82tv

-....J
Minnesota Operational 1. 51 .04 .06 .26 .01 0 1.49Test 2.32 .01 .20 .30 .01 .01 .69
Missouri Operational 1.17 .05 .12 .19 .01 .06 .29Test 1.65 .21 .06 .13 .01 .04 1. 76
Nebraska Operational 3.23 .15 .21 .39 .01 .05 1. 89Test 4.16 a .33 .31 0 0 .75
Five States Operational 1. 98 .08 .08 .16 .01 .02 .84Combined Test 2.08 .07 .09 .18 . 01 .01 .81



State

Iowa

Kentucky

Minnesota

N Missouri
00

Nebraska

Five States
Combined

Table A-6: CHANGE IN POSITION OF THE EXPECTED FARROWINGS QUESTIONS

Average 5ignificance Level for .A.mount Edited of Each Variable and the
Variables Combined for Each State and the Five States Combined by Data Set Y

All Completed Reports

Total Hogs Sows Bred Farrowing Farrowing Boars For Sows and Total Hogs Variables

and Pigs And To Be Intentions Intentions P.,reedi ng Roars No and Pigs Combined

Bred Dec.,Jan. March Longer For For Market 2/
Feb. A.pr., rv1ay ~reeding

.395 .753 .160 .419 .134 .918 .'377 .395

.785 .052* .444 .521 .121 .236 .857 .081*

.365 .189 .336 .526 .331 .331 .373 .392

.487 .193 .399 .618 .331 .588 .138 .527

.564 .346 .483 .669 .137 .346 .133 .136

.497 .454 .612 .967 .040* .135 .697 .825

1/ Average significant level < .100 is considered significant and is denoted by *.
2/ Variables Combined: Sows Bred and To Be Bred, Farrowing Intentions Dec. - f"eb. and \l\arch - \l\ay.



Table A-7: REVERSE IN ORDER OF WEIGHT GROUP
QUESTIONS ON MARKET HOGS

~ean Value of Each Variable for Each State and the Seven States Combined

All Completed Reports

Questionnaire Total Hogs Pigs Under Pigs From Hogs From Hogs 180 Total Hogs ~ows Bred
State Version and Pigs 60 pounds 60-119 120-179 pounds and and Pigs and to be

Pounds Pounds Over For 'v\arket Bred

Iowa Operational 227.09 75.15 53.22 41.28 26.98 196.63 27.41
Test 233.98 66.86 49.41 41. 33 44.94 202.54 27.88

Kentucky Operational 11.18 3.84 2.94 1.42 1.24 9.44 1.47
Test 9.10 2.83 2.12 1.49 .92 7.35 1.59

tv
\.D ~innesota Operational 88.58 28.68 21. 23 15.72 9.55 75.18 12.28

Test 96 •38 26. 14 21. 73 19.35 15.92 83. 14 11.85

Missouri Operational 53.72 18.31 11.15 8.38 6.72 44.56 7.92
Test 47.21 16.02 8.87 7.49 7.40 39.78 6.60

Nebraska Operational 129.81 42.34 30.47 22.58 15.56 110.95 16.68
Test 140.68 37.35 28.06 32.43 25. 19 123.04 15.84

Ohio Operational 33.01 10.03 7.35 6.74 3.98 28. 10 4.38
Test 33.38 11. 55 5.57 4.41 6.05 27.57 5.17

Wisconsin Operational 81. 83 30.44 18.14 11.91 7.59 68.08 12.45
Test 76.60 26.24 14.80 14.50 8.23 63.77 11.56

Seven States Operational 95.44 31. 62 22. 17 16.82 11.15 81. 76 12.24
Combined Test 97.34 28.36 20. 16 17.82 17.38 83.72 12.12



Table A-8: REVERSE IN ORDER OF WEIGHT GROUP
QUESTIONS ON MARKET HOGS

Average Significance Level for Each Variable and the Variables Combined
for Each State and the Seven States Combined by Data Set 1./

All Completed Reports

Total Hogs Pigs Under Pigs From Hogs From Hogs 180 Total Hogs Sows ?Jred Variables

State and Pigs 60 pounds 60-119 120-179 pounds and and Pigs and To ~e Combined
pounds pounds Over For Market Rred 2/

Iowa .492 .192 .454 .936 .005* .1)99 .346 .005*

Kentucky .320 .227 .367 .907 .252 .249 .766 .321

Minnesota .555 .658 .872 .329 .117 .520 .348 .199

w Missouri .262 .290 .176 .505 .631 .318 .190 .403
0

Nebraska .418 .319 .546 .037* .037* .323 .612 .002*

Ohio .972 .778 .443 .269 .242 .952 .656 .303

Wisconsin .')91 .295 .198 .318 .668 .594 .631 .378

Seven States LLQ .073* . l03 .l06 .00\* .578 .1)58 .I)ot*
• \J\~' /

Com bi ned

1/ Average significance level < .100 is considered significant and is denoted by *.
~I Variables Combined: TotalHogs and Pigs, Pigs under 60, Pigs 60-119, Hogs 120-179, and Hogs 180.



Table A-9: REVERSE IN ORDER OF WEIGHT GROUP
QUESTIONS ON MARKET HOGS

Percentage of Questionnaires Edited for Each Variable for l:ach State and the Seven States Combined

All Completed Reports

Questionnai re Total Hogs Pigs Under Pigs From Hogs From Hogs Over Total Hogs Sows BredState Version and Pigs 60 pounds 60-119 120-179 180 pounds and Pigs and to be
Pounds Pounds For Market Bred

Iowa Operational 6.49 2.16 2.64 2.36 1. 81 2.16 1.90Test 5.81 2.92 1.77 1.77 1.29 1.43 1.26
Kentucky Operational 5.65 1. 91 1.92 1.64 2.03 4.42 2.16Test 5.26 .90 .79 .91 2.23 2.57 .78

w
~innesota Operational 5.50 3.85 3.91 1.20 .91 1.82 .79

I-'

Test 9.22 4.00 4.80 3.52 4.22 2.90 .84
Missouri Operational 5.04 3.98 4.11 1. 74 .70 1.39 .93Test 8.85 5.59 4.06 1.47 .88 4.08 1.89
Nebraska Operational 6.26 1.58 2.08 1.03 1. 21 2.11 .84Test 9.91 1. 75 2.35 2.57 0 1.54 0
Ohio Operational 4.43 2.74 2.97 2.76 2.29 2.67 2.44Test 2.69 2.09 1.71 1. 50 2.30 1.14 1.14
Wisconsin Operational 6.15 1.63 .89 .35 .28 1. 73 1.69Test 7.68 3.61 3.93 1.85 .69 1.52 2.22
Seven State Operational 5.65 2.58 2.76 1. 81 1. 52 2.52 1.65Combined Test 6.56 2.83 2.43 1. 79 1.77 2.20 1.13



Table A-IO: REVERSE IN ORDER OF WEIGHT GROUP
QUESTIONS ON MARKET HOGS

Average ~ignificance Level for Percentage of Questionnaires Edited For J=:ach Variable and the Variables Combined
for Each 5tate and the Seven States Combined by Data Set Y

All Completed Reports

Total Hogs Pigs Under Pigs From Hogs From Hogs 180 Total Hogs C;ows 8red Variables

5tate and Pi gs 60 pounds 60-119 120-179 pounds and and Pigs and To Re Combined
pounds pounds Over For "arket f)red 2/

Iowa .665 .349 .410 .584- .557 .40") .488 .392

Kentucky .811 .184- .153 .272 .848 .155 .108 .620

'v\innesota .l80 .923 .599 .211 .II0 .495 .954 .329

w Missouri .067* .328 .970 .764 .797 .177* .359 .296
N

Nebraska .190 .863 .860 .335 .002* .538 .026* .036*

Ohio .287 .94-3 .473 .445 .641 .2% .349 .4-15

Wisconsin .533 .202 .077* .l42 .'577 .894 .'577 .38~

Seven States .054* .225 .64-2 .303 .278 .905 .494- .413
Combined

1/Average significance level < .100 is considered significant and is denoted by *.
II Variables Combined: Total-Hogs and Pigs. Pigs under 60, Pigs 60-119, Hogs 120-179, and Yogs 180.



Table A-II: REVERSE IfoIJORDER OF WEIGHT GROUP
QUESTIONS ON MARKET HOGS

Mean Amount Edited of Each Variable for J:ach State and the Seven States Combined

All Completed Reports

Questionnaire Total Hogs Pigs Under Pigs From Hogs From Hogs 180 Total Hogs Sows Bred
State Version and Pigs 60 pounds 60-119 120-179 pounds and and Pigs and to be

Pounds Pounds Over For Market Bred

Iowa Operational 3.12 .60 .69 .42 .14 .58 .06
Test 2.26 1. 83 1. 21 .95 .63 .30 .08

Kentucky Operational .99 .41 .'27 .08 .07 .72 .13
Test 1.15 .18 .53 .91 .26 .82 .02

w Minnesota Operational 1. 51 2.43 1. 75 .37 .33 1.49 .04w
Test 2.32 1.67 2.59 1.17 1.96 .69 .01

Missouri Operational 1.17 1. 38 1.30 .46 .09 .29 .05
Test 1.65 .95 .73 .35 .07 1.76 .21

Nebraska Operational 3.23 1.17 1.28 .51 .39 1.89 .15
Test 4.16 1.15 1.17 1. 57 0 .75 0

Ohio Operational .87 .37 .34 .43 .08 .58 .08
Test .55 1.20 .12 .09 1.23 .48 .06

Wisconsin Operational 1.18 .57 .17 .17 .03 .50 .19
Test .99 1. 32 .96 .05 .01 .41 .24

Seven States Operational 1.77 .91 .79 .35 .15 .78 .09
Combined Test 1. 79 1.16 .99 .76 .63 .67 .07



Table A-12: REVERSE IN ORDER OF WEIGHT GROUP
QUESTIONS ON MARKET HOGS

Average Significance T_evel for I\mount Edited of Each Variable and the Variables Combined
for Each State and the Seven States Combined by Data Set

All Completed Reports

Total Hogs Pigs Under Pigs From Hogs From Hogs Over Total Hogs Sows Bred Variables

State and Pigs 60 pounds 60-119 120-179 130 pounds and Pigs and To P,e Combined
pounds pounds For \1arket J:=1,red 2/

Iowa .395 .144 .409 .303 .194 .377 .753 .498

Kentucky .785 .162 .584 .185 .427 .857 .052* .182

\l\innesota .365 .476 .554 .210 .239 .373 .189 .408

w \.1issouri .487 .412 .225 .747 .701 .138 .193 .409
.t:>o

Nebraska .564 .973 .891 .268 .004* .133 .346 .042*

Ohio .494 .313 .233 .180 .154 .138 .145 .394

\vr: •.........•.....•......,...: ,..." 7,,"> .'320 • 11l ! ,'202 .7h7 .902 .744 .24')
\\' l;:)c..Ull:1!11 .' "J(_

Seven States .764 .509 .444 .075* .106 .471 .657 .280
Combined

Y Average significance level::. .100 is considered significant and is denoted by *.
2/ Variables Combined: Total Hogs and Pigs, Pigs under 60-119, Hogs 120-179, and Hogs 180.



Ohio 1
2

Wisconsin 1
2

w Two States 1
V1

Combined 2

State Data
Set 11

Table A-13: ASKING SIX MONTHS ACTUAL FARROWINGS

Mean Value of Each Variable for Each State
and the Two States Combined By Data Set

Sows Bred and Sows and Gilts Pigs From Litters Pigs From Litters
To Be Bred Farrowed During In September-November In September-l\Iovember

Septem ber -N overn ber Now on Hand Already Sold

Oper. Test Oper. Test Oper. Test Oper. Test

4.38 5.17 1.84 2.29 12.79 13.62 .73 2.65
20. 16 22 •13 8.47 9.81 58.82 58.34 3.37 11.37
12.45 11.56 5.20 4.14 31.66 26.84 7.63 2.65
16.88 15.41 7.05 5.51 42.94 35.77 10.35 3.53
6.65 6.96 2.78 2.81 18.09 17.33 2.67 2.65

18.29 18.39 7.66 7.42 49.77 45.78 7.34 7.01

IIData Set 1: All completed reports.
- Data Set 2: All positive hog reports.



Table A-14: ASKING PREVIOUS SIX MONTHS ACTUAL FARROWINGS

Average C;;ignificance Level for Each Variable and the Variables Combined
for Each State and the Two States Combined By Data Set Y

Ohio .656
2 .656

Wisconsin 1 .631
2 .445

w
Two States 1 .8790"\

Combined 2 .921

State
1Jata

Set 2/

Sows Bred
and To
Be Bred

Sow and Gilts Pigs From Pigs From
Farrowed Li tters In Li tters In

Ouring Sept.-Nov. Sept.-Nov.
Sept.-I\l ov . I\low on Hand Already sold

.652 .889 .194

.692 .811 .162

.133 .287 .002*

.076* .178 .002*

.627 .604- .129

.823 .74-3 .778

Variables
Combined 3/

.395

.436

.005*

.003*

.096*

.663

II Average significance level < .100 is considered significant and is denoted by *.
~/Data Set 1: 1\11 completed reports.

nata Set 2: 1\11 p05j tive hog reports.
"1./"lot"';~hlr.(" r"'YY""ohiI"'\D~. CAI1'(, "'lnri nil+c f'J,..,...."l'~,4 J""'\;rrc f •.."t•....

~J "Ull •.•.~IJ.!\_J '_-,'-'111'..1111\"\_'. 1'1._'\....•••.._' l,..pl\l F)lll_' .1.'•.I,t I \ •.1'-"" 1"1"".1["),.') II ••...1'1.

litters now on hand, and pigs from litters already sold.



Table A-15: ASKING PREVIOUS SIX MONTHS ACTUAL FARROWINGS

Percentage of Questionnaires Edited for Each Variable for Each State
and the Two States Combined By Data Set

Ohio 1
2

Wisconsin 1
2

w Two States 1
-.J

Combined 2

State Data
Set 1/

Sows ~red and Sows and Gi1ts Pigs From Litters Pigs From Litters
To Be Bred Farrowed During In September-November In September-November

September-November Now on Hand Already Sold
Oper. Test Oper. Test Opere Test Oper. Test

2.lJ.lJ. 1.1lJ. 3.5lJ. 2.72 3.76 2.66 2.lJ.2 1. 35
11.08 lJ..87 16.08 11.67 17.07 11.39 11 .00 5.77

1. 69 2.22 2.66 lJ..07 3.58 6.38 1.80 2.5lJ.
2.29 2.96 3.61 5.lJ.2 lJ..85 8.50 2.lJ.lJ. 3.39

2.23 1.lJ.lJ. 3.29 3.10 3.71 3.70 2.25 1.68
6.10 3.80 9.01 8.19 10.15 9.78 6.15 lJ..lJ.5

1/0ata Set 1:
- Data Set 2:

All completed reports.
All positive hog reports.



Table A-16: ASKING PREVIOUS SIX MONTHS ACTUAL FARROWINGS

Average l:iignificance Level for Percentage of Questionnaires Edited for Each Variable
and the Variables Combined for Each State and the Two States Combined By Data Set Y

Ohio 1 .349
2 .231

\Visconsin 1 .577
2 .593

w Two States 1 .464co
Combined 2 .438

State Data
Set ~/

Sows Bred
and To

Be Bred

50w and Gilts Pigs From Pigs From
Farrowed Litters In Litters In

During Sept.-l\lov. Sept.-l\lov.
Sept.-!\J ov . I\low on Hand Already sold

.354 .6(,9 .539

.656 .290 .642

.349 .127 • '5 '5 '5

.353 .145 .619

.549 .284 .866

.791 .758 .743

Variables
Combined 3/

.814

.537

.489

.512

.7031
.931

l/'\verage significance level .' .100 is considered significant and is rlenoted by *.
~/ nata "let:: ,,\11 corr.pleted reports.

['):1t ,'1 "et ~): .'\ II [)('\<; it ive hCH! reports .
.3/Varidbles combined: sows dnd gilts farrowed, pigs from
- litters now on hand, and pigs from litters already sold.



Table A-I7: ASKING PREVIOUS SIX MONTHS ACTUAL FARROWINGS

Mean Amount Edited of Each Variable for Each State
and the Two States Combined By Data Set

Ohio 1
2

Wisconsin 1
2

w Two States 1
1.0 Combined 2

State Data
Set 1/

Sows Bred and Sows and Gilts Pigs From Litters Pigs From Litters
To Be Bred Farrowed During In September-:'\Jovember In September-November

Septem ber - Novem ber Now on Hand Already Sold
Oper. Test Oper. Test Oper. Test Oper • Test

.08 .06 .25 .30 1.02 1.58 .16 .37.36 .27 1.15 1.29 4.62 6.77 .75 1.58

.19 .24 .20 .39 1.92 2.64 1.49 .25.26 .31 .27 .51 2.61 3.52 2.03 .34

.12 .09 .24 .32 1.27 1.88 .54 .34.31 .28 .65 .86 3.48 4.96 1.47 .89

I/Data Set 1: All completed reports.
- Data Set 2: All positive hog reports.



Table A-18: ASKING PREVIOUS SIX MONTHS ACTUAL FARROWINGS

Average ~ignificance Level for Amount Edited of Each Variable and the Variables Combined
for Each State and the Two States Combined By Data Set Y

Ohio 1 .345
2 .223

Wisconsi n 1 .744
2 .727

~ Two States 1 .681
0 Combined 2 .668

State
[)ata
Set 2/

Sows Bred
and To

Be Bred

Sow and Gilts Pigs From Pigs From
Farrowed Litters In Li tters In

During Sept.-Nov. Sept.-l\Jov.
Sept.-\Iov. '\Jaw on Hand I\lready sold

.812 .618 .601

.718 .748 .'531

.317 .522 .028

.331 .589 .018

.387 .41'3 .216

.558 .576 .557

Variables
Combined 3/

.883

.818

.152

.132

.435

.785

I/Average significance level <,' .100 is considered significant and is denoted by *.
~/ Data Set 1: 1\11completed reports.

Data 'let 2: '\11 po<;itive hog reports.
3/Variables Combined: 'lows and gilts farrowed, pigs from
- litters now on hand, and pigs from litters already sold.



Table A-19: CHANGE IN WORDING ON FARROWING INTENTIONS QUESTIONS

rv1ean Value of Each Variable for Each State
and the Two States Combined By Oata Set

nata ~ows Rred and Sows Expected To Sows Expected To Sows Expected ToState
~et 1/ To Be !3red Farrow Dec.-Feb. Farrow rv1arch-~Aay Farrow Dec.-May

Oper. Test Oper. Test Oper. Test Oper. Test

Ohio 1 4.38 5.17 1.92 2.81 2.19 2.70 4.11 5.492 20. 16 22.13 8.84 12.03 10.07 11.48 18.92 23.51
Wisconsin 1 12.45 11.56 5.20 5.02 6.04 5.95 11.24 10.972 16.88 15.41 7.05 6.69 8.19 7.93 15.24 14.62
Two States 1 6.65 6.96 2.84 3.43 3.27 3.60 6.11 7.03,l:>.
Combined 2 18.29 18.39 7.82 9.06 9.00 9.51 16.82 18.56t-'

.!.I Data Set 1: 1\11completed reports.
Data Set 2: All positive hog reports.



Table A-20: CHANGE IN WORDING ON FARROWING INTENTIONS QUESTIONS

Average <;ignificance Level for Each Variable and the Variables Combined
for Each State and the Two States Combined ~y Data Set Y

Oat a Sows P,red Sows Expected '3ows Expected '3ows Expected

State '3et and To To Farrow To Farrow To Farrow

2/ Be Bred Dec.-Feb. "'arch-May Dec.- \1ay

~, . .1'-;'\6 .477 .641• .5%
\ }l11U

2 .656 .434 .741 .489

\V isconsi n 1 .631 .872 .967 .981
2 .445 .653 .821 .8g5

Two States .879 .631 .756 .880
Combined 2 .921 .510 .796 .62l

,l::.
N

1/; ver age signi f icance level ~ . lOO is consi dered si gnif icant and is denoted as *.
~/ nata Set 1: .;11completed reports.

nata Set!: .;ll positive hog reports.



Table A-21: CHANGE IN WORDING ON FARROWING INTENTIONS QUESTIONS

Percentage of Questionnaires Edited for Each variable for Each State
and the Two States Combined By Data Set

Data Sows Bred and Sows Expected To Sows Expected To Sows Expected To
State 5et 1/ To Be Bred Farrow Oec.-Feb. Farrow I\t\arch-May Farrow Dec.-May

Oper. Test Oper. Test Opere Test Oper. Test

Ohio 1 2.lJlJ 1.1lJ 2.58 2.30 2.38 2.30 2.70 1.35
2 11.08 lJ.87 11.70 9.87 10.82 9.87 12.28 5.77

Wisconsin 1 1.69 2.22 0.85 2.12 0.93 3.27 1.1lJ 3.27
2 2.29 2.96 1.16 2.82 1.26 lJ.36 1.5lJ lJ.36

Two States 1 2.23 1.lJlJ 2.09 2.25 1.97 2.57 2.26 1.89
,j::o Combined 2 6.10 3.80 5.73 5.9lJ 5.lJO 6.80 6.19 lJ.98
(,.oJ

.!..IData set 1: All completed reports.
Data Set 2: All positive hog reports.



Table A-22: CHANGE IN WORDING ON FARROWING INTENTIONS QUESTIONS

Average Significance Level for Percentage of Questionnaires Edi ted for each variable
and the Variables Combined for Each <:;tate and the two States Combined By Data Set

State

,') hi 0

Wisconsin

Two States
: Combined

Data Sows Bred Sows Expected Sows ~xpected Sows Expected
Set and To To Farrow To Farrow To Farrow
2/ Be Bred Dec.-Feb. ".1arch-May Dec.-\1ay

1 .,49 .472 .,91 .')69
2 .281 .600 .474 .571

1 .577 .733 .322 .574
2 .593 .675 .589 .563

1 .464 .435 .189 .366
2 .438 .535 .315 .335

1/ Average significance level2..100 is considered significant and is denoted as *.
2/ Data Set I: A.II completed reports.
- Data Set 2: 1\11 positive !tog reports.



Table A-23: CHANGE IN WORDING ON FARROWING INTENTIONS QUESTIONS

'v\ean Amount Edited of Each Variable for Each State
and the Two States Combined P,y Data Set

State

Ohio

Wisconsin

Two States
Combined

I)ata Sows Bred and Sows Expected To Sows Expected To Sows Expected To

';et 1/ To Be Bred Farrow Dec.-Feb. Farrow March-May Farrow Dec.-May

Oper. Test Oper. Test Oper. Test Oper. Test

1 .08 .06 .07 .18 .05 .18 .13 .27
2 .36 .27 .34 .79 .24 .79 .58 1.17

1 .19 .24 .11 .15 .12 .28 .20 .43
2 .26 .31 .16 .20 .17 .37 .27 .57

1 .12 .09 .09 .17 .07 .21 .15 .32
2 .31 .28 .24 .46 .20 .56 .40 .84

1/ Data Set 1: All completed reports.
- Data Set 2: All positive hog reports.



Table A-24: CHANGE IN WORDING ON FARROWING INTENTIONS QUESTIONS

Average Significance Level for i\mount Edited of Each Variable and the Variables Combined
For Each State and the two States Combined P,y Data 'Set Y

Data 'Sows Rred Sows Expected Sov./s Expected 'iows Expected
')tate ')et and To To Farrow 10 Farrow To Farrow

2/ Be Bred Dec.-Feb. March-May Dec.-\Aay

,I,· , .145 .472 ."391 . 5(, ')
1. . ~2i .60r: .475 .571

IV isconsin 1 .744 .733 .322 .574
2 .727 .675 .317 .563

Two States I .681 .435 .189 .366..,.
Combined 2 .668 .536 .315 .3350"\

1/ I'werage significance level<.IOO is considered significant and is denoted as *.
21 nata C;;et 1: 1\11 completed reports.
- nata C;;et 2: 1\11 positive hog reports.



TABLE A-25 SWITCH IN ORDER OF BREEDING AND MARKET HOG SECTIONS PLUS ASKING
PREVIOUS SIX MONTHS F ARROWINGS

Mean Value of Each Variable for Each State and the Three States Combined

All Completed Reports

Questionnaire State Three States
Variables Version Iowa Ohio Wisconsin Combined

Total Inventory Operational 223.46 19.59 69.64 135.44
Test 202.27 22. 12 62.03 119.68

Pigs 60 Ibs. Operational 69.39 6.80 25.08 42.74
Test 59.33 6.83 21. 33 35.66

Pigs 60-119 Ibs. Operational 48.20 3.67 11.69 28 •60
Test 35.92 3.89 9.05 21.03

Hogs 120-179 Ibs . Operational 47.64 3.53 13.50 28.48
.&:>. Test 39.92 4.19 11•44 23.46-..J

Hogs 180 + Ibs. Operational 27.58 2.45 7.15 16.54
Test 38.85 3.76 8.65 22.26

Total Market Hogs Operational 192.81 16.45 57.42 116.36
&: Pigs Test 174.02 18.67 50.47 102.41

Breeding-

Sows Operational 27.99 2.83 10.99 17.39
Test 25.65 3.06 10.67 15.66

f\oars Operational 1.67 .22 .86 1.08
Test 1.67 .24 .72 1.04

Sows/Boars Operational .99 .09 .37 .61
No Longer Used Test .93 .15 .17 .57

Sows Farrowed Operational 10.56 1.14 4.14 6.58
Test 9.96 1.21 3.34 5.99

Pigs on Hand Operational 73 .36 7.61 25.16 4.5.15
Test 65.04 7.30 20.34 38.57

Pigs Sold Operational 3.99 .53 4.61 2.92
Test 8.34 .58 5.54 5.05



TABLE A-26 SWITCH IN ORDER OF BREEDING AND MARKET HOG SECTIONS PLUS ASKING
PREVIOUS SIX MONTHS F ARROWINGS

Average Significance Level for Each Variable and the Variables Combined
for Each State and the Three States Combined 1/

All Completed Reports

---_.----------~-----
Variables

State
Three 5 t<1 tesIowa Ohio Wisconsin Corn~ined

Total Inventory
.127 .432 .274 .092*

Pigs 60 Ibs.
.097* .957 .192 .079*

Pigs 60-119 Ibs •
.063* .914 .147 .061*

Hogs 120-179 Ibs . .243 .471 •291 .153
.l:::o Hogs 130 + Ibs .

.001* .164 .186 .001*
CD

Total I\Aarket Hogs
.121 .437 .269 .096*

& Pigs

F\reedi ng-

C;oVv's
• 374 .......• ,

.732 .202
.tl£lBoar s

.976 .941 .812 .783
Sows/Boars .742 .431 .173 .514
:\10 Longer Used

Combined-Inventory Variables .051* .341 .156 .068*
Sows Farrowing .483 .717 .313 .273
Pigs on Hand

.;53 .893 .343 .261
Pigs Sold

.147 .812 .326 .074*Combined Farrowing Items .196 .546 .166 .078*1./ Average significance 2.100 is considered significant and is denoted by the symbol *.



TABLE A-27 SWITCH IN ORDER OF BREEDING AND MARKET HOG SECTIONS PLUS ASKING
PREVIOUS SIX MONTHS FARROWINGS

Mean Amount Edited of Each Variable for f:.ach State and the Three States combined

All Completed Reports

-------------
Questionniare State Three States

Variable Version Iowa Ohio Wisconsin Combined

Total Inventory Operational 7.46 1.39 5.26 5.15
Test 8.03 1.83 5.68 6.02

Pigs 60 Ibs. Operational .90 .73 .96 .85
Test 1.85 .91 1.70 1.59

.c:. Pigs 60-119 Ibs. Operational 1.51 1.1.5 1.46 1.38
1.0 Test 1.23 1.37 2.23 1.47

Hogs 120-179 Ibs. Operational 1.51 .41 1.28 1.11
Test 2.15 .45 1.13 1.35

Total Market Operational 1.78 1.33 2.28 1.70
Hogs and Pigs Test 2.15 1.83 3.41 2.32
Breeding-

Sows Operational 1.08 .61 1.47 .97
Test 1.23 .91 1.70 1.24

Boar s Operational .84 .41 .72 .70
Test .62 .45 .57 .57

Sows/Boars Operational .28 .14 .30 .24
No Longer used Test .31 .0 .57 .27

Sows Farrowed Operational 1.08 .59 1.57 .96
Test .92 .91 1.70 1.07

Pigs on Hand Operational 1.84 .55 2.80 1.53
Test 2.77 1.37 2.84 2.43

Pigs Sold Operational .28 .0 1.24 .31
Test .31 .45 2.23 .73



TABLE A-28 SWITCH IN ORDER OF BREEDING AND MARKET HOG SECTIONS PLUS ASKING
PREVIOUS SIX MONTHS F ARROWINGS

Average Significance Level for Percentage of Questionnaires I:,dited For
Each Variable and the Variables Combined for Each State and the Three

States Combined 11

All Completed Reports

_' .U _"R_U'_' "_~_~ _

Iowa
State
Ohio Wisconsin

Three <)tcttes
C:Ol nbi nen

Total Invento~y .5':;2 .481
PlgS 60 lbs . .431 . 881
Pigs 60-119 Ibs . .612 .902

'-", Hogs 120-179 Ibs . .478 .9730
Hogs 180 + Ibs • .407 .678
Total Market Hogs .616 .730
& Pigs

fl,reed j ngs .'5% .346
",'\\'S/fl,OZi,-::: .710 • 973,~

.93'5 .211c.,O\vs/l~oar"
\.10 Longer used

Combined - Inventory .2'28 .338
Variables

SO\"S F arrowe: I .891 • )31
Pigs on Hand .I~17 .297
Pigs Sold .969 ·110
Con1birled-Sows Far., .412 .126
Pigs on Hand
and Pigs Sold

!J Average C,ignificance ~ .100 is considered significant and is denoted by the symbol *.

.686

.217

. 937

.810

.396

.476

. S 11

.798

.£113

.378

.713

.994

.506

.439

.309

.176

.861

.417

.210

.391

.418

.51 3

./6/

.167

.841

.272

.132

.207



TABLE A-29 SWITCH IN ORDER OF BREEDING AND MARKET HOG SECTIONS PLUS ASKING
PREVIOUS SIX MONTHS FARROWINGS

Mean Amount Edited of Each Variable for Each State and the Three States combined

All Completed R.eports

Questionniare State Three States
Variable Version Iowa Ohio Wisconsin Combined

Total Inventory Operational 6.84 1. 49 3.24 4.59
Test 8.36 2.12 3.37 5.82

Pigs 60 Ibs. Operational .76 .45 .49 .62
Test 2.12 1. 31 .76 1.05

Ul Pigs 60-119 Ibs. Operational 1. 33 .58 .50 .97
~ Test 2.37 .71 .62 1.48

Hogs 120-179 Ibs. Operational 1.42 .23 .55 .91
Test 2.43 .42 .48 1.36

Hogs 180 + Ibs. Operational .70 .25 .29 .49
Test 1. 92 .88 .82 1.47

Total Market Operational 3.26 1. 21 1.69 2.44
Hogs &: Pigs Test 3.61 1.68 1. 81 2.81

Breeding-

Sows Operational .34 .18 .23 .27
Test .56 .21 .36 .43

Boar s Operational .02 .01 .03 .02
Test .03 .02 .03 .03

Sows/Roars Operational .02 .01 .02 .02
No Longer Used Test .02 .01 .01 .02

SO'.vsFarrowed Operational .32 .10 .25 .24
Test .51 .14 .36 .39

Pigs on Hand Operational 2.53 .58 1. 25 1.72
Test 3.12 .83 1.63 2.18

Pigs Sold Operational .24 .0 .88 .25
Test .31 .0 .69 .31



TABLE A-3D SWITCH IN ORDER OF BREEDING ANI) MARKET HOG SECTIONS PLUS ASKING
PREVIOUS SIX MONTHS FARROWINGS

Average Significance Level for Each Variable and the Variables Combined
for J:ach <:;tate and the Three States Combined 1/

All Completed Reports

Variables

(J1

N

Total Inventory
Pigs 6D Ibs •
Pigs 60-119 Ibs •
Pigs 120-179 lbs.
Pigs 180 + lbs •

Total Market Hogs
and Pigs

PJreeding
Sows
!)oars

-Sows/Boars
No Longer Used

Combined-Inventory
Variables

Sows Farrowed
Pigs on Hand
Pigs Sold

Combined-Sows Far.,
Pigs on Hand
and Pigs Sold

State Three StatesIowa Ohio \Visconsill C:ombinerl
----- ---- ~----~._-- -----

.231 .361 .817 .129.127 .287 .427 .094*.286 .426 .768 .167.341 .313 .863 •193.186 .211 .143 .043*

.473 .531 .763 .268

.312 .723 .443 . i43,791 .691 .~h9 .472.897 .931 .642 .396

.087* .127 .196 .093*

.383 .563 .519 .317.486 .536 .512 .363.531 .583 .464-

.167 .373 .376 .178

}j Average Significance Level S100 is considered significant and is denoted by the symbol *.



APPENDIX B: Questionnaire Versions

Operational Version for First and Second Study-December 1980: Iowa,
Kentucky, Minnesota, Missouri, Nebraska, Ohio, Wisconsin

Test Version for First Study-December 1980: Iowa, Kentucky, Minnesota,
Missouri, Nebraska

Test Version for Second Study-December 1980: Ohio, Wisconsin

Operational Version for Third Study-March 1981: Iowa, Ohio, Wisconsin

Test Version for Third Study-lIAarch 1981: Iowa, Ohio, Wisconsin
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I -?-.•..

HOG AND PIG INVENTORY

OPnAnONAL

Now I wan~ to ask you about the hogs and pigs on the land you opente, reprdless
of ownershIp. Include hogs and pigs PllIchased and still on hand.
First I would like to uk about HOGS and PIGS FOR BREEDING.

De.c ember 198 0

c. Sows and boar1 no longer used for breeding'? .

Now let's t.a1ltabout the HOGS and PIGS for MARKET and HOME USE
on the land you operate. (Exclude breeding hog' already reported in Item ~U

3. How many are: .•••....

L Sows, gilts, and young gilts bred and to
be bred? .•••••••••••••••..•.....•..••••••••••••••

b. Boar1 and young males for b~ing'?, .......••••.•..•...

130
'

1302

1
303

4. How many are: .

5. Add Items 3a through old:

LUnder 60 pounds? ~ I
(Include pigs not yd weaned.) ..........•..•••......••. 1_ -_ .. _

1
-
3

-,-2
------

b. 60 -119 pounds? " _. _

1
-3-,-3------

c. 120 -179 poW'lds? ................................•... _

d. 180 poW'lds and over? 131 4
(E:r::lude hogs no Longer UMd for breeding) ......•........ _

Then the total hogs and pigs now 1300
on the land you operate 1S .•••.•.••••••••••••••••• _. _

Ii that correct?

FARROWING INTENTIONS

YES 0 Continue. NO::J Cor'1"ect answera in 3, 4, and 5.

6. How many of the SOWS and GIL TS are EXPECTED TO FARROW:
(Item 34)

L From now through December 1980, January and
and February 1981? ..•••..........•....•..•............. , ....•.............

b. During March, April and May 19817 , .

PREVIOUS THREE MONTHS FARROWINGS

9. How many SOWS and GilTS FARROWEC iJllIUlg September,
Octcber and November 1980, until now? .

lD. How many PIGS from these ( L Now on band" ....
(Item 9) litters are: .••.•...........

b. Already sold" .............•....•..•.

1326
I

1
327

!328



f1-1
-2-

HOG AND PIG INVENTORY

Now I want to ask you about the hogs and pigs on the land you operate, regardle ••
:>fownership. Include hogs and pigs purchased and stili on hand
First I would like to ask about HOGS and PIGS FOR BREEDING.

Test V'!rsion

Firs t Study
D~ ember 1980

How many are:

••

b.
c.

Sow., gilt., and young gllu br'K and to
H bM? ......•........•.....•....•....•..........................•................

Of the SOWS and OILTS (reported In Item 311)
how many are EXPECTED TO FARROW:

1. From now through December 1980, I 131
January and February 1981' .•••.•.••

2. During March, April and May 1981? .•• 1 S32

80a,.. and young mala. for breeding? •••••••••••••.•.•

Sow. and boa,.. no longer used for breeding?

I
I
lJ02
!~

Now let's talk about the HOGS and PIGS for MARKET and HOME USE
on the land you operate. (Exclude breeding hogs .'ready reported In Item 3.)

•• 180 Ibl. and over
(Exclude hogs no longer used for breeding) ••••••••••••

120 - 179pound.?
t How many are ....

b.

c. eo - 119pounds?

.................... .

............... .

I 113

I 112

d. Under 60 pounds? j 311
(Include pigs not yet weaned) •••••••••••••••••••••••••... , --'

5. Add Items 3a through 4d: Then the totll hog. Ind plgl now
on the land you operate II •••••••••••••••••••••
I. that correct?

,
YES 0 Continue NO [J Correct

answers In
3. 4, and 5.

REV10US THREE MONTHS FARROWINGS

). How ms.ny SOWS and GilTS FARROWED during September,
October and November 1980,until now? I •••••••••••••••••••••••••••••••••••

10. How many PIGS from (L Now c,nhand? •••••••••••••••••••••••••••
these (Item Q) litters are:

b. Already sold? •••••••••••••••••••••••••••
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T2-1 -2-
HOO AND PIO INVENTORY

Test Version

Second Study
December 1980

Now I want to ask you about the 1'100' and pig' on the land you operate, regardl ••• of ownership. Include
1'100' and pigs purchased and .UII on hand.
Firat I would like to ask about HOOS and PIOS FOR BREEDING.

3. How many are: ••••••. '

L ::r~g~'~~~~.~~.~'~~.~~~~~~.~~ I_~ _
b: 'oars and young male. for breeding? ••••••••••• 1=102==========

I~ao-I---
C. &oWl and boars no longer used for breeding? •••••. ------

Now let', talk about the HOGS and PlOS tOl MARKET and HOME USE
on the land you operate. (Exclud. breeding hogs ,Ire,dy repof'1ed In It.m 3.)

4. How many are ..••••...

S. Add It.ms ~ through 4d:

L 180 pounds and over?
/11. I(Exclude hogs no longer u•• d fol' bre.dlng) .••••.•

b. 120-17i poundl? ••••••••.•.•..•••••••••••••• 1
111 I

c. 80-119 poundl? ••••..•••..•...•••.••••••••• 1
112 I

d. Under eo pound.?
\111 I(Includ. pIgs not y.t w•• nN) .••.•.••••••••••••

Then the TOTAL HOGS Ind PIGS now }.oo ,
on the land you operate II ..•...••••••••.••••••
II that correct?

YES C:=J Contlnu.

FARROWING INTENTIONS

e. How many of the IOWS Ind QILTS:
(It.m ~)

NO c::J Conwct
en. we,. In
3,4, end 5.

L Have been bred and are EXPECTED TO FARROW from 1&11
now through December 1980,January and February 1881? •.....••••••••••••• _. _

b. Have been bred or will be bred and are EXPECTED TO FARROW 1U2
during March, April and May 1881? ••••••••••••••••••••• , •••••••••••• " ••••... •..•

PREVIOUS SIX MONTHS FARROWINOS

7. How many SOWS and Oil TS FARROWED during June, July
and August 1980?•••••••.•••••••••••••••••••••••••••••••••.•..•••••••••••••

e. How many Plas from { •.. Now on hand? •••••••••••.••.•.••••••••••••••
these (It.m 7) IItt.,. .,.;

b. Already .old? •••••••••••...... " •....••••••••••••

9. How many SOWS and GIL TS FARROWED during s.ptembef',
October and November, untlll'low? ••••••••••••••••••••..•••••...••••••••••••

Now on hand? ••••••.•••.•...

Already ·a:=7 " .
,,6

1
02

I

1
121 j

lau I
\Da I
[121 1
jna ~. ---1



I -z-
HOG AND PIG INVENTORY

OPERATIONAL

Now I want to -ask you about the bogs and pigs on the land you operate. reprdlea
of ownership. Jnclude hogs and pigsyurchased and ,till on hand.
Fint 1 would like to uk about HOGS and PlGS FOR BREEDING.

March H8l

L ~brJ~~..~d.~~~~.g:I~~~~~ •••••••••••••••••• {~

IJ02
J. Bow many moe:•••••••• b. Boars and young males for breedinc? ••••••••••••••••••• _

IJ03
C. Sows and boers no loncer UMd for bnedint? .••••••••..•• _, _

Now let". talk about the HOGS and PIGS for MARKET and HOME USE
00 the land you operate. (E:tcluck breeding MP alre4dy reported tn Item 3.)

LUnder 60 pounds? 13 "
(Include pig. not yd 1I1eG1II!d..) ••••••••••••••••••••••••• _

1
312

b. 60-119 ~'lm.d.s? • III ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _

~ How many are: •••••••• c. 120-179 pounds? ••••••••••••••••••••••••••••.••• 1_3_13 _

5. Add Iurru 34 throUlh 4d:

d. 180 pounds and over? I3 ,.
(E:tclwU M/fl no longer ued for breedin8J ••••••••••••••• _

Then the total hogs and pigs now 1300
on the land you operate ia .••••••••••••••••••••••• , _
11that correct?

FARROWING INTENTIONS

YES0 Continue. NO 0 Correct G1Uwen in 3.~ II1ld 6.

6. How many of the SOWS and GilTS are EXPECTED TO FARROW:
(Item SG)

•• From now throu&h March, April aDd Ka7 1981 t .••........••..........•.....

b. ~ ~. A&lyn Aul\1ll 1111, .....................•.....•.. III ••••••••••••••••••••••••••••••••••••••••••••••••••••

PREVIOUS THREE MONTHS FARROWINGS

I. How many SOWS and GilTS FARROWED durinC Dec •• ber USO p4
.r.D\M.rJ ADd r.bE1ia.arJ 1981UIltil aow' •••••••••••• ,••••••••••••• • •••••••••••

10. How man! PIGS from theee (L Now on hand? ••••••••••••••••••••••
(Item iJ litten are: ••••••••••••••••

b. AJre.ady 101d? •••••••••••••••••••••••

57
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Third Study
!fo.lwet 10 1.1 roD l!Ioat Ihe iop u4 pjrl ODfile w~JOa .perate, reC-r¢1ea. liarcb 1981
of o•. nership. bc1acfe I»otl &Dd pr(S parchuelf ulf .till on lADd.
FiBt r .Q»ld lib IQuk .boat HOGS ad PIGS ror MARKET8ad HOME USE (uclwk .rudl"", loW

• -z-
HOG AND PIG INVENTORY

Test Ver s10n

I.. •• aUJ are ••••

I~ P<Nnda auf ClIft!'! fa•• )
(£.iJwJ~A.oIIM "'1I6n 1*4 for ~iIw.J. .•• o••• 1 _
120 -17'9 poIIad.? •••••••••••••••.•••••••••••• '.'1 I
10 -119 poud.? ••••••••••••••••.•••••••••••• 1.11

1
Vader eo poet'.? '"
(~'I#I.t"" .J-f!'4 I •••••.••••••••.••.

I(ow let', tatk lboat the HOGS_d "G$ FOR BREEDING
_ ~t Iud J'Ou operate..

..t·~~':~:::~.~::~.~l~:I.~.~~(:=1C=1=====~
4. Bo.U!IJ are: •••••• "ors _d p"", •• f •• for 1IIeediA&?••••••••• _ •••• .I;:::IC=Z=====~

c. Ie,,:_ ad "era M Ioapr aed for Inecb&? •••••••• 1__10_1 _

S. A4d It ••• Je Clroq" 4c ften the totar wgi aDdpip •• tElO
OIl the land JO'a operate t••••••••••••••••.••••••.• _
Is tba t cotreC't?

6. lIow aUJ oftlle lOWS aDd GilTS are EXPECTED TO fARROW:
(11- ~

'A~ROYIrNG INTENTIONS

lat
•• PromDow~ March. £prU a:Dd., 1•• 1' •••••••••••••••••••. ------~

I-u-z------
b. D.uinc 1v.De,A&Jr_AuIUlt 1•• 1!•••••••••••••••••••••••••••••••• __, _

TREVIOUS SIX MONTHS FAR ROWINOS

,. ~\Wl~~~~l ~:t'~c:;~~~.~~~:~.~~~~.~ 1326 I
S. Row many P1GS from tbeM {L Now OIl baDl!f•••••••••••••••••••••• 1-32-'------"1

1
'

(ltcn '/) tiU.en1l'l: ••••••••••• 328,.~-'d, 1...- _

to =::"~~l~:~~~~~~.~~~~~· rnl jJ
flU _

JO. Ro. many PIGS from U- {L Now ODhaDd1 •••••••••••••••••••• L=======
(lttm ') IiUen aft: ••••••••••• nu l

b. ~,~, •••••••••••............. L
58
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