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1.0 Introduction and Summary 1

In any sample survey fram a countable population, potential tror
bias is introduced when certain elements of the population have
probability zero of being selected. In many swrveys, however, it is
desirable to preclude the selection of certain areas of the population
for sampling efficlency even though some bias is introduced. For
example, excluding the state of Nevada improves the efficiency of the
sampling desigp for a wheat survey, by not allowing samples to be
taken fram sparse wheat areas, and results in negligible blas. When
the cost per sample is high or constraints are put on the number of
samples that may be taken, it is desirable to exclude, fram the
population to be sampled, those areas which contain little or none of
the information being sought. This process is known as '-creening' the
population. In this case, for those areas containing small amounts of
information, estimates based on historic data may be made with relatively
small error contribution to the final population estimate.

The phenamena of "non-response" may also introduce blas into a sample

survey. Generally, "non-response"

refers to the unplanned or inadvertant
failure to measure the response variable for cercain members of the
sample. In a mail swrvey, non-respondents would blas the sample (f the
cause of the non-response was related to the quantity belng surveyed,
e.g., farmers wita a poor crop may be less likely to respond than

farmers with a goad crop.

In LACIE, non-response results fryom four causes:




a. The sample segment being obscured by cloud cover.
b. Landsat data quality being insufficient to permit processing.
c. Landsat data acquisition failing to register with the
reference Landsat image.
: d. Fallure of acquisition/processing procedures to provide an
: acceptable estimate.
At the outset of LACIE, the plausible assumption was made that
no causal relaticnship between these non-response phenomena and wheat
acreage existed, i.e., the probability of non-response of a sampled
segrent within a stratum (county) was assumed to be uncorrelated with

the ﬁﬂéat acreage of the stratum., Data has been monitored to verify this
agsﬁibtion, and the msuiéé corroborate that no significant correlation
exists.

Empirical and theoretical investigations conducted in LACIE have
indicated that the bias resulting from both the loss of segments to
non-response and the nonexistence of segments in the sparse wheat regions
is negligibly small. Therefore, these experiments verify that the
intent of the LACIE sample design, i.e., to sample efficiently and cost
effectively with negligible bias, is being satisfied. It is shown in
this report that if, within a stratum, the probability of non-response
of a sampled segment is not correlated with the wheat acreage of the
sampled éegnent and there is at least one segment in the stratum not
lost to non-response, then the resulting estimate of the wheat acreage
for the stratum is not biased by non-response.
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The equation of the bilas resulting from the use of historic data
to estimate the wheat acreage of' certaln wheat regions is also pre-
sented. In LACTE, those strata for which historic data are used to i
estimate the wheat acreage we called Group III strata. The Growp III
strata are made o of those nonsanpled strata with sparse wheat acreage,
and the resulting wheat acreage estimate for these strata is known as
the (iroup III ratio estimate. However, the Group III ratio estimate is
also applied to those strata which have lost all their sarpled
segments by non-response. A serdes of analyses has been conducted to
determine (1) the magnitude of the blas resulting from using historic
data to estimate wheat acreage for the nonsampled sparse wheat arvas
and (2) the magnitude of the blas resulting from applying the Group 111
ratio estimator to strata whose sampled segnents have been lost to non-

respanse. The results indicate that these blases are small.




2.0 roach

In section 3.0, fornulas for the biases due to nonresponse and
Group III ratio estimation are presented. These formulas are developed
for the strata level and the region (CRD, state, etc.) level. As pointed
out earlier, it is seen that if, within a stratum, the probability of'
nonresponse of a sampled segment is not correlated with the wheat acreage
of the segment and there is at least one segment in the stratum not lost
to mm'eSponse., ' ~.n the wheat acreage estimate for the stratum is not

biased by nonresponse.

Data were obtained ﬁ:-om llO blind sitesl rano.cmly selected 1n

2. to determine the correlation between the

the southern Great 1='1a:1.1'1sz
probability of not acquiring a sample segment and the wheat acreage
of the segment. The probability of not acquiring a sample segment

was estimated empirically for each of the blind sites and was based
on actual opportunities and acquisitions by Landsat 2 during LACIE
Phase II. The wheat acreage for each of the blind sites was deter-

mined from ground truth data and photographs taken from NASA aircraft
' dur:lng the LACIE Phase IT crop year. The correlation between the

probability of not acquiring a sample seg~ ent and the wheut acreage
 in the segmen’c was found to be negligible.

lA bl'nd site is a regular LACIE segment. selected by a stratified
random sample to be photographed and ground-truthed over the entire
30 square nautical mile area. ;

2'I'he southern Great Plains is def‘ined as the 5 states: Colorado,
Kansas Nebraska, Oklahoma and Texas.




Therefore, by the result in section 3.0, it is concluded that non=-
response does not blas the wheat acreage estimate for those strata
which have at least one segment not lost to nonresponse. A detalled
description of this analysis is given in section 4.0.

In order to determine the magnitudes of the blas due to the use
of historic data for estimating wheat acreage in the nonsanpled sparse
wheat areas and the blas due to the use of historic data for estimating
wheat acreage in these sampled strata whose allocated segments were
lost to nonresponse, sclected LACIE segments were deleted fram the data
base and the resulting estimates were compared to estimates made with a
complete data base. In crop year 1974-75, a particular set of LACIE

segments in the U.S. Great Fl:nns3

were not processed. In crop year
1975-76 a different set of LACIE segments were not preocessed. The
effects of the loss of these segments using both crop year acquisitlion
histories were examined and found to be insignificant. In these
analyses, LACIE estimates of wheat proportions of allocated segments

were replaced by SRS wheat proportions for the counties ian which the seg-
ments were 'located (adjusted by the LACIE county agricultural area). This
essentially removes the within county sampling and classification errors.
The resulting state wheat acreage estimates were then compared to the

SRS stete estimates. In some cases, all allocated segments were used,

3'Ihe United States Great Flains is defined as the 9 states: Colorado,
Kansas, Minnesota, Montana, Nebraska, North lakota, Oklahoma, South
Dakota,and Texas.
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and in other cases, only processed segments were used.

Any discrepancy between a state estimate and the SRS state estimate may
be attributed to either (a) the error due to not allocating segments to
all counties, i.e., errar due to using historic data for estimating
the wheat acreage of Group III ccunties,and error due to the use of
PPS sampling for the Group II count;iesuor (b) in addition to the error
in (a), the error induced by the nonresponse of some of the allocated
segments, i.e., ervor due to applying the Group III ratio estimate

to those counties whose allocated segments were lost to nonresponse.

These analyses are summarized in the following tables:

Table I: Analysis based on those segments processed (271) during
LACIE Phase I (1975) using 1974 (SRS) vlanted wheat area.

Table IT: Analysis based on those segments processed (271) during
LACIE Phase I (1975) using 1975 SRS harvested wheat area.

Table ITI: Analysis bused on those segments allocated (431) during
LACIE Phase II (1976) using 1975 SRS harvested wheat area.

Table IV: Analysis based on those segments processed (394) during
LACIE Phase II (1976) using 1975 SRS harvested wheat area.

Actual LACIE Phase I results are also presented in Table V. A
detallea description of the appropriate conparisons of the tables

is given in section 5.0. The main result of these camparisons is that

uGr‘oup II counties are counties which have more than a trace of' wheat

in them historically, but not enough to receive cne sanple segnent.

Hence, the Group II counties within a CRD have been considered as one
county altogether. The number of sample segments for this group

has been determined by the sampling allecation scheme and the sanple
segments have been assigned to the counties in the group with probabllity
proportional to size (FPS). Size here includes historical wheat density as
well as the number of agricultwral acres of a particular county in the
Sroup.
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i
the relative difference be'ween the SRS estimates and the mock aggrega-

7

tion estimates is less than one percent at the Great Plains level
whether or not segments are lost to nonresponse. This indicates that
the bias incurred by CGroup III ratio estimation and Group II estimation

with and without nonresponse is negligibly small at this level.
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3.0 Forrulas for the biases due to "nonrespcnse" and Group II ratioing.

In this section, formudas for the biases due to nonresponse and
Group III ratioing will be developed at the stratum (county) level.
Blas formulas will also be presented for the region (CRD, state or
Great Plains).

3.1 Formula for the bias at the stratum level.

Consider a stratum (a. county ér collection of Group II counties)
contalning N segments, i.e., N segments cover the stratum. Suppose
that a sample of size n segments is to be selected fram the N segments.
Suppose further that, due to nonresponse, only m of the n segments
are actually obtained, e.g., (n-m) segments may have been lost due to
cloud cover.

Define the indicator variable for this stratum:

1s; If m>0

0, if m=o

Where m 1is the number of segments actually received in this stratum.

Then the LACIE estimate, Y, of the total wheat acreage, Y, in this

stratun may be written as:

~ ~ ~
= + - F
where ";' is the estimate when at least one segment is acquired

(m>0)
-~
in the stratum and Y(m=o) is the estimate when no segment i

/7

v 'R 1
acquired

in the stratum. Note that ? is the estimate for the so-called




Group III counties, which have v=o0 with probability one, as
determiricd by the sampling allocation. For the other counties that

have been allocated a segment (Group I or Group II counties) let

Pr[v=1] =7 = probability that this stratum contains a segment
and the segment is not lost to nonresponse. Then the expected value,

or mean, of Y 1is given by
E[Y] = YE[Y| m>0 ] + (1-7)E [¥ |m=o] SNH

where the symbol, |, means 'given that'. Let us now consider the
two cases separately.

Case(l): Suppose that m>o and let

~
v

o R Y(m>o) "

that is, let :}1 be the estimate of the total wheat acreage, Y, in

the stratum when at least one segment has been acquired in this stratum.
This stratum contains N segments of which n have been selected for
classification but only m of these nv have been acquired. The LACIE

- estimate of the total wheat acreage of this stratum in this case is

giveri by - N .|
| 1" R jm ™ (2)

where y'j is the wheat acreage of the jth sample scgment in this stratum.
(This study is not addressing classification error, so y, is assumed

J
to be the true value, i.e., no classification error). Note that




Define the indicator variables:

31, if segment J 1is selected to be in the sample
a =
J 0, if not

and
*l, ir aJ = 1 and segment J is not lost to nonresponse
u =
J o, if aJ = o or, a.‘j = 1 and segment j is lost to nonresponse

Then (2) may be rewritten as:

N

=N
hew I (3)

1

Let Pr'[aJ =1] = pJ (For Group I counties, pJ =3 . For a
collection of Group II counties, p 5 is the probability of selecting a
particular county in the collection times the probability of selecting a
segment in that county).

Also, let Pr'[uJ =1] ay = 1] =w,. With these definitions, the

J .
following joint probability table for a‘j and u‘j may be constructed.

i
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o l-pJ pJ(l- l‘J) l-pJ 'J
4 ’ Py 19

Fram the table, we see that the probability that an allocated segment

is acquired, i.e., not lost to nomresponse, is p, »,. Since m of

J
the segments have been acquired, it is clear that

N
m = f-la"u"
Therefore,
) N N N
m=Em) =E |¥ au |= ¥ E(u,)= s p, 7 ()
SR ST A
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J=1 i
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; ¥ ; - K ¢ - = - rj: >
Therefore, Blas (Yl) lu[\ll Y = Oov (yJ. pJ "J)
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So, the bias of the estimate of the total wheat acreage in a2 particular
stratum, for which at least one segment has been acquired, is a func-
tion of the correlation between the wheat acreage in the segment and
the probability of losing the segment to nonresponse. If this correla-
tion is zero, of course, the estimate is unblased. A study has been
conducted which determined this correlation to be negligible. The
detalls of this study are presented in section 4.0. |
Case (i1): Suppose that m = 0 and let '?2 = Q(HFO)’
that 1s, let §2 be the estimate of the total wheat acreage, Y, in the
tum when no segments have been acquired in this stratum. As pointed
out earlier, ?2 is the estinate for the Group III strata (ccunties) and
is called the Group III ratio estimate. In this case, the LACIE esti-

mate of the total wheat acreage in this stratum is

a % &
YZ -2 xcur'rent
%9
where

Y69 = 1969 total wheat acreage ol this stratum,

Xgg ™ 1969 total wheat acreage of the Group I and Group II
strata for which segments have been acquired currently
and are in the same region (CRD or state) as this stratum,

and X o ot * current estimates of the total wheat acreage of these

Grouwp I and Group II strata.
Note that the true wheat acreage, Y, in the stratum may be written as

Y= Ycur'rem: X
xcument * “eurrent

EIS
GINAL PAG
00‘;\1 POOR QU ALITY
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vwhere

thmnt = current true total wheat acreage of this stratum
and

X anrent = current true total wheat acreage of the above-

mentioned Group I and Group II strata.

For convenience, let "current" = 76. Then,

$ Y69 - Y76

‘Y"xg‘st "76

= Reo %76 = F76 %16
where 369 and R76 are fixed ratios. Taking the expected value,
Blas (¥,) = E[Y, - Y]

= E[RgoXyc] - E[Ryg Xo¢]

= Rgg ElX76] - Ryg Xog

Nowr, ;{76 is the estimate of the total wheat acreage of the Group I and
Group II strata for which segments have been acquired (in 1976). In
Case (1) above, it has been established that this estimate is unbiased
if the correlation between the wheat acreage in a segment and the prob-
ablility of losing the segment to nonresponse is zero. Since a study
has determined this correlation to be negligible (see section 4.0), it
is assumed that

EXpg] = Xog-
Hence, Bias (';'2) = (R69 - R76) X76. (6)

PO -




Clearly, if R69 = R76’ i.e., the ratio of the wheat acreage in the
stratun to the wheat acreage in the Group I and Group II strata is
the same for the years 1969 and 1976, this bias is zero.
Recall fram (1) that
E(Y] = y ELY | m >0 1+ (1-0ECY |meo]

where ¥ is the probability that the stratum contains a segment and
the segment is not lost to non-response. For the Group III counties,
those counties not allocated segments,

Y =P[v=1] =0

and 1-Y = Pr(ve=o] = 1.
Hence, by Case ii, the estimate of the total wheat acreage for a

particular Group III county is given by

with bias
Blas (Y) = (Reg~Rog) Xrg

From Case (1), for the Group I and Group II strata,

Y = Pr{v=1) # 0.

16
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Hence, the estimate of the total wheat acreage for a particular
Group I county or a particular collection of Group II counties is

glven by

A

Y = VY(m>o) + (l—V)Y(m)

= VYl + (1-V)Y2

N Y
69 %
v 3;.1 aJuJy‘1 + (1-v) x69 KI6

with mean

E[Y] = y E[Y [mo] + (1-)E[Y |m=0]
= v E[¥;] +(1- y)E[Y,)

= y[Y + Bias (¥))] + (1-v)[Y + Bias (¥,)]

where Bias (§1) is given by (5) and Bias (\}2) is given' by (6). This

may be rewritten as

E[Y] = Y+yBlas () + (1-y) Bias (¥)) (7)
so that
Blas (¥) = y Blas(Y.) + (1-y ) Bias (%))
2(, N ¥
= " tj— l - - m _69.- 6
= |5 §=1 (yy Y)(pJ my-w |t Q) gt < Yo

3.2 Formula for the bias at the region level.
Suppose there are M strata (counties) in the iR region. (If
the region is a state, k goes from 1 to 9 in the U.S. Great Plains).
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The estimate of the total wheat acreage for the 1t'h stratum in this

region will be denoted by Y, 5 i P ’Mk)’ and the true total

wheat acreage for this stratum will be denoted by Yi' We will also

suppose that the 1th stratum contains N, segmtments, n, segments are

i i

1 segments, and only m segments

of the ny segments are actually acquired, the others being lost to

to be selected at random fYom the N

non response.  Defining, as before,

1, if my >0
vi Q, ir ml =0

~

the LACIE estimate, YK of' the total wheat acreage in the kth region,

YK’ is glven by

YK '1‘.1[ vi Yy (m >0) + Q- \'1) H(nwo,‘]

~

Yi(m $0) and Y

where are the same as in 3.1 but now they

1 (m=0)
th
apply to the 1 stratum.
Using the results in 3.1 and including the subseript i where
necessary (results in 3.1 still hold, the subseript 1 Just indicates

that the results may be differpnt for different strata),

Bias(& M}‘ Y }-:\’11 (¥, =T (pyyn -—m-i-)
i 1ml Np jap W70 Py Ty TR
Y. Yor
+-v) 69, _ Tt - (8)
1 = ) |

t\ Q 1 ‘, L\ '
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t
1
The subscripting should be obvious, e.g., yiJ represents the!true

b

wheat acreage of the j' segment in the 1*" stratum of this region.

Let's suppose that the region is a state. Then the term in
(8) multiplied by (1-71) is the bias due to the Group III ratioing
in the state. The term in (8) multiplied by Yy is the bias due to
the loss of some of the allocated segments to non-response. For a
particular year, an unbiased estimate of Bias (Qk) may be obtained

by replacing y i with v,, where v, = o if the 1th county has no

i
segment that year and v e 1 if the 1th county has at least one seg-
ment that year. The results of a study doing just that are pre-

sented in section 5.0, where the yi.j

\acneages. When all allocated segments are used, the resulting bias

are taken as the SRS county wheat

is the bias due to the Group III ratioing or Group II estimation of
those counties not allocated segments. When only acquired segments
are used, the resulting bias is due to the Group III ratioing cf
those counties whose allocated segments wex"e lost to non-response
in addition to the bias from Group II estimation and Group III

ratioing of sparse wheat areas.



4.0 Zmpirical Cormelation bLetween Non=response and Wheat for IACIE

-

Phase II.

In this study, 40 early season LACIE Phase II blind sites were
selected at random from the 240 sample segments in the southemrn
Great Plains states. These sites were photographed from atreraft and
gound truthed within a few weeks of the photography. The probability
of not acquiring these sites during LACIE Phase II was estimated by
suwbtracting the number of times the segnent was acquired from the
number of acquisitions possible fmam Landsat IT and dividing this by
the number of acquisitions possible. The probability of not acquiring

the segrent was then plotted versus:

(1) the percent of wheat (planted) in the segment as determinea

by ground truth (Figue 1),

R
bt
O
-3
92
7
%
~
v
o &

imated wheat production of the county that the
segment was located In (figwe D),

(3) 1975 SRS estimated wheat density (percent) of the county
that the segment was located in (Mgue 3),
and (%) 1975 SRS estimated harvested wheat acreage of the county that
the segment was located in (Mgae 4).

A carrelation coefficieat was calculated between the probability
of not acquiring a segrent ard each of the four wheat measurements

Q Q.

and each was found to bde less than 0v®1. Hence, no significant
comelations were found to exist. By the result in section 2.0,this

implies that the event of nomresponse induces negligidble blas to

" there is at least one
N 2
segrent in the stratum, l.e., the temm in (§) multiplied by 71 _-—1— is

stratun (county) wheat acrecgy ostimates

My
essentially zero. This inmplies that the dias of the total wheat

20
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acreage estimate for a region becomes

N Y Y
¢ 69 76
Bias (Yk) asf-l(l- 11) i - i

— (9)
1
69, 76,

In the next section, a study has been conducted to determine
the magnitide of the blas given in equation (9) when (1) the Group III
ratioing is applied only to those counties that were not allocated
segments, and (2), in addition to (1), the Group III ratioing is
applied to those counties whose allocated segments were lost to

_ nonresponse.
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5.0 Sirmulation Results

5.1 Previous Simulation Study - With and Withcut Ncnresponse

An earlier study used the SRS estimate of planted wheat
acreage for the 1973-T4 crop year in each county contain- a
ing a LACIE sample segment as a measure to determine wheat percent over
the LACIE agricultural area in that county. In the study, two sets of
aggregations were completed using the LACIE (CAS) software and substitut-
ing this wheat percent estimate in place of the estimate of wheat per-
cent frum the classification of Landsat data as determined by CAMS. The
first aggregation was done for all LACIE Phase I segments (411), thus
simulating the conditions for no nonresponse. The estimate for the
U.S. Great Plains was 0.7 percent3 lower than the SRS estimate. This
is an estimate of the relative bias due to the Group III ratioing and
Group II estimation of those counties not allocated segments. A second

test was done in which only counties containing segments (271), which

were acquired in LACIE Phase I (crop year 1974-75) with adequate acquisitions

of biowindows to employ the Phase I rework procedure, were aggregated.
In this test the estimate was 0.8 percent higher than the SRS

estimate at the Great Plains level. This is an estimate of the relative
bias due to both the Group III ratioing and Group II estimation of
counties not allocated segments and the Group III ratioing of those
counties whose allocated segments were lost to nonresponse. Combining
the results of the two aggregations yields an estimate of the relative
bias due to the Group III ratioing of thg counties whose allocated seg-

ments were lost to nonresponse to be approximately +1.5%.

3Relat1ve difference, in percent, is defined as

LACIE estimate - SRS estimate
LACIE estimate

X 100



Rework of Previous Simulation Studv - with Monresronse.

Since the agricultural area determined by LACIE has recently been

refined, it was decided to campare a current aggregation with the

previous study. Table I displays the results of rerunning the

original data base, 1.e., 1974 SRS county data using the 1975 segments

processed (271) through the current LACIE aggregation scheme. The results

indicate only minor differences between this aggregation and the original

study, this aggregation having a smaller relative difference (+0.07%

campared to -0.7% fram the original study). As pointed out in section 2.2,

an estimate of the bias of the Great Plains level estimate due to Group III

ratioing and Group II estimation of thouse counties not allocated seg-
~ments and the Group IIT ratioing of those counties whose segments were

lost to nonresponse is given by

LACIE-SRS = (51,227 - 51,191) (x103) acres for this aggregation.

This yields an estimate of the relative bias of §I:§%g x 100 = +0.07%.

This indicates that, for this aggregation, the error due to this Group III

ratioing and Group II estimation is negligible (see below for explanation).
It should be pointed out here that the tabled c.v.'s do not represent

the year-to-year variability of the historic ratio used in obtaining the

Group III ratio estimates. Hence, these are not the c.v.'s to use to

determine whether.or not the corresponding tabled relative difference

is significantly different from zero. The correct c.v.'s to use could

be obtained by examining the true ratio (Group III county wheat proportion:

Group I and II counties wheat proportion) for several years and calculating
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the mean and variance of this distributicn. This would havi to be
done for each CRD in each of the Great Plains states. Since this

has not been done, only relative differences will be reported in the
remainder of this section. For practical purposes, however, a relative
difference less than, say, 2% at the Great Plains level will be con-
sidered negligible. At any rate, keep in mind that, for Tables I-IV,
the c.v. corresponding to a particular relative difference is not
the correct c.v. to use to determine the significance of the relative
difference. For example, in Table I, as pointed out earlier, the
relative difference at the Great Plains level is +0.07%. Practically
(not statistically) speaking, at this level, this relative difference
due to Group III ratioing and Group II estimation is negligible.

5.2 LACIE Phase I Simulation - With Nonresponse.

Table II shows the aggregation of county SRS estimates for crop
year 1974=75 for those segments processed (271) during LACIE Phase I
(1974-75). This aggregation differs fram that in Table I in that
different years SRS estimates were used and harvested wheat acreages
were used rather than planted wheat acreages. Note that the relative
difference at the Great Plains level is - 0.80% ., As in Table I, this is
an estimate of the relative bias due to Group II estimation and Group III
ratioing of both the counties with no allocated segments and the )
counties whose allocated segments (140) were lost to nomresponse. As
before, practically speaking, this relative difference is negligible.

5.3 LACIE Phase II Simulation - No Nonresponse.

Table III shows the aggregation of county SRS estimates for crop
year 1974-75 for all segments allocated (431) dwring LACIE Phase II

(1975-76). Since these same SRS estimates were used in Table II, Table III
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can be compared with the results in Table IT. The relative difference
at the Great Plains level for this aggregation is + 0.80%. This is an
estimate of the relative bias due to Group II estimation and Group III
ratioing of those counties not allocated segments. Note that for
practical purposes this relative difference is negligible. Cambining
this with the results in Table II, an approximation of the relative bias
due to the Group III ratioing of those counties whose allocated seg-
ments were lost to nonresponse is -1.6% at the Great Plains level.

Fram a practical viewpoint, this estimate is negligible and indicates
that the nonresponse of the 160 allocated segments introduced negligible
bias at the Great Plains level.

The results of Table II and Table III indicate that the relative
difference of the LACIE estimate and the SRS estimate at the Great
Plains level is negligible whether all allocated segments are used
in the aggregation or only those segments not lost to nonresponse are
used in the aggregation. ‘

Upon examination of the individual state relative differences,
Texas is seen to have a relative difference of +10.2%. Fraom a practical
viewpoint, this indicates that the relative bias due to Group II esti-
mation and Group III ratioing of counties not allocated segments in
Texas is probably non-negligible. This indicates possibly a problem
in aggregation logic or a problem in sampling allocation exists in Texas.
- The latter is more likely to be the problem.

5.4 LACIE Phase II Simulation with Nonresponse.

Table IV shows the aggregation of county SRS estimates for crop
year 1974-75 for all segments processed (394) during LACIE Phase II

(1975-76). Since 91.4% of the allocated segments were processed in



Phase II, Table IV differs only slightly from Table III. The relative
difference at the Great Plains level is 0.10%. Therefore, practically
speaking, the relative bias due to Group II estimation and Group III
ratioing of both those counties whose allocated segments were lost to
nonresponse and those counties not allocated segments is negligible.
Cambining the results of Table III with those of Table IV, an esti-
inate of the relative bias due to the Group III ratioing of those counties
whose allocated segments were lost to nonresponse (37) is - 0.70%,which
for practical purposes is negligible.
As in section 5.3, when the results of Table IV are compared with
\the results of Table III, the relative difference between the LACIE
estimate of wheat acreage at the Great Plains level and the SRS estimate
is negligible whether or not segments are lost to nonresponse. Also,
the estimate of bias due solely to segments lost to nonresponse is
negligible indicating that nonresponse is introducing negligible bias.

5.5 Results of LACIE Phase I.

Table V shows the aggregation of the LACIE estimates of county
wheat proportions as determined by CAMS in Phase I. Hence, the relative
difference is due not only to (a) the bilas due to Group II estimation and
Group III ratioing of both those counties not allocated segments and
those counties whose allocated segments were lost to nonresponse,
but also to (b) the bias induced by within county classification
and sampling err'c;rs. Table V shows a relative difference of -11.0%
with a c.v. of 4.7% at the Great Plains level. This indicates

30
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1
that the relative bias is not zero. (Assuming that the historic ratio

used in obtaining the Group III ratio estimates is constant from year
to year, this c.v. is the correct c.v. for determining whether or not
the relative difference is significant.) Since the study in sec-
tion 4.0 and the results in section 5.0 indicate that the relative
difference due to (a) is negligible, one must conclude that the dif-
ference 1s due, to within counvy classification and sampling errors and

not nonresponse, Group II estimation or Group III ratioing.
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