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| GROUPED OPTIMAL AGGREGATION TECHNIQUE = =
. : 1. SCOPE | ]
] 4 ’ \ : }
This document contains the description of the Grouped Optimal Aggregation o 4
; Technique (GOAT). The purposes of the GOAT procedure are: i P
‘ ¥ (1) To calculate minimum-variance unbiased estimages of acreage and !
i !, ' production for zones (statesj, regions and any designated arbitrary OA 3
o ‘RQ collection of acreage strata. o é-%
! -H‘_‘; A0 i i I3
$~@##!' (2) To calculate the mean squared prediction error for the acreage and
B production estimages. | i
- The procedure uses yield estimates, historijcal acreaée information, and ‘f
%‘g direct acreage estimages for each acreage stratum as inputs, : fé
:;5 Lﬁ
] §§ Included in this document is a system overview, technical description of |
3% the GOAT procedure, input formats, contents of rhe standard and optional j
g §f output reports, description of the individual, subrout1nes, and description }
" of the CMS GOAT EXEC with an execution sequence for the GOAT procedure. :
o !
it ”
;f
s .
~ ‘
g
i
o
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2. APPLICABLE DOCUMENTS |

The foﬂowi‘{ng documents forms a part"”of this specification:
Weighted Ratio Estimation of Large Area Crop Production by Alan H, Fieveson,
SR«J1-04036. e
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) “ 3, SYSTEM DESCRIPTION

This sectton contains the description of the GOAT software and the necessary
hardware. It fncludes: diagrams showing both system level flow and the
hierarchy among subroutines, descriptions of the input files and the

output, and detailed descriptions of all subroutines., It also contains
information about the computer system.

3.1 SYSTEM FLOWCHART

The system level flow diagram for the GOAT Program is given in Figufe 3.1.1.
A program hierarchy is shown in Figure 3.1.2.
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3,2 HARDWARE DESCRIPTION

The software for the GOAT Program is operational on the EODL National
Advanced Systems 3000 (AS-3000) at the NASA Johnson Space Center, Houston,
Texas, On the AS-3000 the program is run under the Virtual Machine

370 (VM370) Conversational Mon1toring‘fﬁ’§ystem (CMS). GOAT requires the’use
of disk storage and either a printer or disk for output.
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3.3 TECHNICAL SOFTWARE DESCRIPTION o 3

The purpose of the GOAT procedure is to caf§u1ate minimum variance unbiased
| estimates of acreage and production for a gfyen region, These estimates , b
§ are based on a direct satellite imagery data. The region is divided into 2
total of n acreage strata which become the basic elements on which data ave
collected, For each acreage strata there are yield estimates, variances of
yield estimates, direct sateliite acreage estimates, and historical acreage

4>§‘%b data, In some cases data are Jost or cannot be cellected and direct :
* acreage data are not available. Thus acreage strata are designated as being f
ié 1 of Class I or Class II, Strata having direct acreage estimates are termed o g

0 .
A

§ Class I and strata having no available direct acreage data are Class II. ; 1 i
j The GOAT procedure is designed to fully utilize the available Class I
direct estimates and the given historical data for both Class I and Class/ II
strata. The preceding, in effect, accounts for the missing Class II data.

The given data set on a region contains information on the n acreage strata.
18 It is assumed that there are a total of m Class I acreage strata, O<mn. R
The region usuaily is made up of a number of zones (states) each of which : j
consists of a subset of acreage strata from the n total strata. The n .
acreage strata are also assigned to the yield strata. There is a total

of r yield strata, r<n, each of which consists of a subset of acreage strata.
Usually a yield stratum can be considered a zone, but in general this is )
i not the case. The only restriction placed on the strata, zones, and yield "’ | i
i strata 1s that each acreage stratum is assigned to only one zone and one N B
yield stratum. , B o

S R

o o
i

oy

In general the use of the date in the following equations is represented
in standard matrix forms. The matrix notation is given by b, b and B

where b represents a constant, b represents a vector and B represents a matrix,
The transpose of the vector a is presented by aT For each (lass I stratum,

d denotes the direct acreage estimate fer the target crop for the current

year.

£
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The vector of direct estimates for the m'c1ass I strata f§ given as
g’T = [d-" dz, ey dm] .

The variance-covariance matrix of d is denotéd~by I and its estimate is
2 2 2
L = DIAG [G.l .’ 02’ ey Q'm ] .

[

N

These within-stratum variance estimates;'g2 mist be given for each of the
m Class I strata. Let a denote the truq acreages of the target crop of the

current year. Let g be partitioned as

where u1 id the m by 1 vector of target crop acreages for the Class I strata
amd o n? s the (n-m) by 1 vector for the Class II strata. Note that there are

~only dﬁrect estimates for u] given by d There are no direct estimates for
the, Class II strata,

For the y-:_y1e]d strata, we denote n as the given vector of yield estimates
-~ for the n 1¢reage strata.

Thespartitioning of Q is done in the same Way as d, that is
A . R AT AT
< Q = [ Mo ng] ’

, where n1 1& % m by 1 vector of yield estimates for the Class I écreage strata
» and 1ikewise Mo is.a (n -m) by 1 vector for the>c1ass IT acreage strata. Note
that since the, number of yield strata, r, is less than or equa] to the number _

‘tof acreage strata there are usually repeated values in the n vector. 'That
\ &.4 . S

h A }"” 1 "

A ke T e e ey W e s RPN R e Y el T
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is, there are only r unique yield estimates which correspond to the r yield
strata, The vector n* is denoted as the r by 1 vector of unique yield -
estimates, In order to associate acreage strata with yield strata, i
the n by r matrix U is defined by

)

&

U13 = 11 if the 1thjgcreage stratum is in the dth

|P otherwise.

yield stratum

Then the relation between ﬁ and i* is |

N A
n=Un*-
ny N

N

~Also carresponding to the vector of yield estimates, Q*' is the two r by r

var1ance—covar1ance matrﬁces of T* and ¢ 3* The matrix of the estimated
variance of the n* vectar is given hy T . The estimated variances of the

true yield is giVen by %, Once again in order to associate the n acreage
strata with the r yield strata for these two yield variances, the U
matrix is used to obtain the two n by n matrices of

T =07

and

The input variables are

n*T =[n]9 UPIRERE! nr]A

Ak A ~ A1
T = DIAG [ t" ] tz, Teay t)"g]

and

Ay ) ~ A A ]
Q = DIAG[ m])mZ, Tarey wr ,

3-7
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in which ﬁ, %d’ and aj,must be given for each of the §=1,2,..., r yield

| strata. The n dimensional Hector n is 4
o
Con A* A i T P
where N is one of the r yield estimates of the 3* vector corresponding to
" the ith acreage stratum. v
The n by n matrix of T is given by
| T=B-om6 t o by 0 b0 ]
E i\"\\”r /ﬁ\ - ' r e
s where %J is the variance estimate for the ;th vield stratum, VZhd J. is a k,
| by k ones matrix where kJ is the number of acreage strata in the J~h xzeld
o : stratum Note that the total number of acreage: strata nis denoted by \%\
: N\
r \
n=2 Kk “
j=1 !
] Note that B-DIAG stands for blocked diagonal matrix. For the n by n ;-
e variance matrix Q, the result is similar to the T matrix; that is
. , A _ ’A , A ) A
{ 2 = B-DIAG[ &y 3)s @y Jpueeery 3, ]
’ where m is the variance of the true yield est1mate for the j yie1d stra£Um
and Jy s def1ned above. o Fes
' P

3-8
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‘In determining estimates in the GOAT procedure mode]s for the cron acreaae
_ data are first considered,

The unknown crop acreages for the.current year is assumed to fit the ratio
‘model of:
a= yhte (1)
Y ny ny
where ¥ is a proportionality constant, h is an n by 1vector of historical ratio
crop acreages and 8 is the random error term ‘The variance-covariance
matrix for the error term £ is given by the n by n matrix H. The H matrix
.1s assumed te ke diagonal and partitioned into elements for the Class I for

Class IT strata as

K = B-DIAG [Hy; H,]

~ where H1 is,a.m by m matrix and H, is a (n=-m) by (n-m) matrix. The above
ratio model can be generalized for any two consecutive years. The general
form of the ratio model becomes

o ='7' o + g .

vE P b (2)

here & is the n by 1 vector of true crop acreages for-year t, Tikewise
fbr year t-1, Y is the proportionality constant between the two

consecut1ve years t and t-1, and ¢ 1is the random error term.
vt

In the input data set there are a total of N historical years of the best
‘acreage estimate of &.. These values are denoted as A=, 1250, .

Note that the h vector given for the ratio model (1) caﬁ be chosen to be
anyone of these N historical acreage vectors a, or some other) jven

historical acreage data for another year. In fact it can be ajsumed that there
is a gap of k years between the current year and the h1stor1c;& ratio 5

year (h). Toward th1s end the ratlo model takes on the fo11owjhg form’w‘
o S s
AR ‘Y“T 5 T, tk )

A , , »
P TR I
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where T 1; the selected ratio year, k is the number of gap years, and yk
is the propart10na11ty constant to be determived, In this model, h is’ the
best estimate of a1, and ar + 1s the true acreage estimated for the T M
current year,

The estimate of the H matrix is now found by first finding the estimates 5&
for Y;tand yk. The estimate onk is given by

~

Kk M . m '
Y =32 d, /2 hy(d) o (4)
I TERUS ()

where Q] is amby 1 vector from Q corresponding to the Class I acreage
strata. The maximum 1ikelihood estimates of ¥4 are found by solving the
fo1IOW1ng nonlinear equat1on, ”

L P 1)/vt Z,_U- p(t,1)) p(e-1,4)/01% ple-T, n‘)] (5);

(t=2 3,--- ,N)

where p(t,i) is the percentage of crop coverage in year t for stratum i
and is given by '

p(tai) = at('i)/A'l . (6)

where a (i) is the ith element of a, and A, is the total area for the 1%
acreage stratum. The H matrix is then found by first computing:

Siﬂ: '[(p(t,i)"IY\t p(t-] i) ] /[Yt p(t-1, 1)( "'Yt p(t-1, 1))] (7

Next, e is computed as

A2 n N ,j hz . B . : .
8 =% I TA; 68, . /n(N-1) 8)
j=1 t=2 | be,1, /10 . (&)
and | | |
VIR A A Sy : e
e_i =8 /A]. (1 ]:2:7--,71 | _') (9)
3-10
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Finall} the diagonal estimates of the H matrix are found to be,

g(f:i) = Ai a? P(To. 1) ;

J
) ) ) /
k k
G (5
~ =y (T, ) o\ .,
{ Y X,i "1 x.i "‘]

&

)
where x1 = 1= e -~ and/ Q is given by

o[

(10)

(1)

The true production of the target crop for the current year is given by

p=y a
Ny

Bl

where x is the n by 1 vector of true yield values.
production estimator is given by

p =) T

e3>

Xd ,;

n
)
where X is a n by m matrix,
gives rise to an acreage estimator, A.
so that the production estimate has unbiased and minimum
properties,
matrix X wh1qh minimizes the variance of the production estimate.

(12)

The general form of the

(13)

As will be seen, this estimator for production
The X matrix is to be determined
variance

7he focal step of the GOAT procedure is to find this optimal

In order

to find the form of this X matrix, the mean squared prediction error (MSPE)

of the product.an estimator is minimized and it is given by:
&

3-11
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E-P)2=nT Hn+ v hT@ +7 ) b
N v v

£

-

A A e\ .....T
+tr(H§z) RY( ])26_;1
+ tr (TX (2+H,)'>TT) -2 Zﬁ] 31 _(14)
" N

where tr denotes the trace of a matrix. For the production estimate to be
unbiased, we find that the X matrix must meet the restriction -

Xh, :
n n //

that is mul tiplying the n by m X matrix-on the right h byithe Class [

ratio year acreage values resu1ts in the n acreage strata values. For the -

production estimate to have i nimum variance, the MSPE of
production is minimized with respect to X and find that

e (T =1 T o=1 -1 16)
(pﬂB hy) [h-RB hl]h]B + RB (
av;
where B = & + ﬁ', the n by m matrix R is given By
> /

R =17 g)7 g7

T ~ . : s

where the n by 1 g vector is given by

g = vy (T ax . | (18)

N
i
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Note that
(UTU) = DIAG [k ’ kz' vory K ] (/

0

where,kj is the number of acreage strata in the Jth yield stratum,
An acreage estimator is found to be a special case of production estimation.
In the production estimator,]ef E =8 is a*n by 1 vector of

ones and 8 = T = 0. 1In this special case,

’\J’\J

A% d ' " (19)
| ( <
where % is a m by 1 vector, defined by

X = (hT g h])-][hT"e - el H
n 4¥) N

] a1 T, s T

, 7/

where e, is amby 1 vébtor of ones. ‘The MSPE of acreage is found to be
n =7 i.

3 AT Teeln )2

“5 V- ("1 Ql) ' -t e ey
Th =10 T - T,
i : ; {

where B = I + H, .
In order to further utilize the data, the acreage strata are grouped according
to how well the ratio model (1) fits. The acreage strata are divided into
groups which give smaller estimates of the H matrix for each group than if

H is estimated using all of the strata. A grouping of the strata s found

in which the ratio model fits better than if it were applied to the entire
collection of strata. To test whether the H matrix is small for a group,

the MSPE of the acreage estimate which is given in equation- (21) is considered.

V(i) and V(j) denote tHe MSPE for two groups and V(i,j) denotes the MSPE

3-13
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after combining the acreage strata of the 1th and Jth group, The two groups

will be combined if ' .

V(1,3) < Iv(1) + v(§)] . ~ : (22)

Otherwise the two groups are left as two separate groups. A complete search

of @11 the possible combinations of the acreage strata for grouping search

is not practical, since there is a large number of possible matches even |
for a small number of strata. Instead, the grouping search is started by
considering each stratum as a group and key on the stratum having the
minimum acreage value in the historical year used in ratio model (1), This
minimum historical acreage stratum js then considered and the following ratio

of the acreage MSPE is found
p = LV(i%) + V(3)1 / V(i*,3) (23)

where i* indexes the group having the minimum historical acreage and J
indexes a group that is eligible to be combined with the {* group. The
max1mum p value 1s found as

owx = (YO Vug) ] 7 V(500 (24)

where jM X indexes the jth group eligible to be combined with the j* group
that results in the maximum p yalue. Whether or not to combine thg i* and

the jMAx»groups is then decided. If it is found that
) e

» : ":1\\\\\ )

: ‘ )

then the two g#bxps are not combineg The i* group is then flagged as
ineligibia for grouping in the current step of the: search. The next
largest minimum historical value among the nonflagah4« strata is then
found. After a combination has occurred, then any f1agged,strata_are

reconsidered for grouping.

Note that for each stratum, the grouping search requires “information indicat-
ing which of the other n-1 strata are eligible to be combined to it. This
inputted information is used to create the join matrix giyen as

e : . o ‘;)

L

v

7
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1 if the ith acreage stratum can be
grouped with the 3™ stratum. (26)

0 Otherwise Y

JOIN (1,J) =

where i, = 1,2,3,...,,n, Also note that for the Class II acreage strata,

the grouping search must combine a Class II stratum to at least one Class T
stratum, This is because an estimate of y mist bg assocjated to the Class II
strata. In order to accomplish this association jn the grouping search,

we ‘autematically combine the i* Class II to the JMAX Class I strata. In this
case for the Class II strata, PuAX becomes

T~

Pmax ~ V(JMAX) / V(i*, me) ,27)
because V(i*) does not exist for the case of a Class II stratum, A Class II
stratum cannot be directly combined with another Class II stratum.

After the above grouping search is completed, the optimal matrix X is found
group-by-group. That is, equation (16) is applied to just the acreage strata
belonging to a group and a sub-block of element values for the Z:matrix is
found, The X matrix is built by placing these group subblocks together

into the final optimal matrix X . This completed matrix is then used in the
production estimate. N

The estimations for any given subset of the acreage strata is found by the
following process. S denbtes the set of acreage strafa that makes up |

a zone, the region or any arbitrary subset of strata. To find the production
estimate, a masking operator is applied with respect to S and find

Pis) = Z

83)

Y d - ' . ,
T _ . (28)
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Where 8 is the vector of yield estimates for the acreage strata in S only.
That is, the yield estimate values for strata not in S marked out of the
yector 1 The masking occurs by setting the element to zero. The estimate
of MSPE for production becomes

A A 2
E(P-P)" »n_Hn
0% = ng fimg

(29)

Where 1, 2, and T, indicate that ¢lements, rows, and co]umnsvcorrespohding’
to strata not in S are masked out. Also, the n by n matrix I is defined as

i

i

=ompe (v (%) y (e = ()

PR Y )

where g, is the index of the group containing the ith stratum and Y(gi) is
the estnmate of gamma for th1s group. The acreaqe estimate for S bécomes:

A(s) = X7 d | ()
NN )
where the ith element of the X vector is found to be | o
X(i) = [02(1)/0 (1)1 [hy(i)/b(i)] + [HLT,1)/b(1)] < (32)-

where is taken over the coverage set S*, That ‘s, for strata not in S¥*, the
corresponding eTément of X is set of zern. This cbverage set S* is defined

as the union of all groups of strata which have at least one stratum 1n S. i
~ Then ,
¢, (1) = 3 [hZ (3)/b()] ()
3-16
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where b(J) is the dth element of the B matrix and the summation is taken
over the strata of the group.in which the ith stratum 1s found in. Also,

Cp(1) = 2 h(J) - g: [h1(d) Hy é.d)/b(d)] (34)

is where both summations are taken over the strata contained in the intersection
of S with the group in which *th strata is found, Q1so, the first

‘summation 1s for all the strata and the second summation is for Class II only.
The estimate of MSPE for acreage becomes

A A

EAS) - AN = el e+ 3T B X2 Xy e ()

v 9On n n 1

where again Hy is the masked‘matrix containing only the strata in S.

Vi
Vi
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3.4 INPUT FILE DESCRIPTION

Two files, a control card file and a data file, are required for execution

of the GOAT program. These argﬁdgscribed in section 3.4.1 and 3.4.2,

3.4.1 USER DEFINED CONTROL CARD FILE
(FILENAME) (FILETYPE) (FILEMODE)

The Control Card file specifies the parameters of the data that are inputs to
the GOAT program. Each record consists of (1) a "keyword" which begins in
column one and is al most 10 characters long and {2) input parameters in

columns11 through 80, Numbers in a series must be separated by commas;

blanks are optional. Continuation of a series of numbers in a record is

indicated by a conma, followed by an ampersand (, &) after the Iastfnumber on
the card image. g

The data from this fiie is used to set the Variab1es in the PARAM GCOMMON block
by the READFL subroutine.

ACCEPTABLE - :

KEYWORD INPUTS DESCRIPTION

AREA STRAT positive number This record gives the
number of acreage or area
strata that are {ncluded .
in the data file,

HIST YRS positive number The #atal number of

| historical years.

HMATRIX YR positive number Nisinser of consecutive
historical years,starting
with the first that are
used for calculating the
H matrix.

RATIO YR ‘positive number The number of the historical

: year used for rationing.

GAP , positive number The‘nther of years gap

between the- rath»year and
the current year,

3-18
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KEYWORD
OPTION SET

o

~ SCALE

ot UNITS
| CROP
! JOIN
PZONE

»

)

ACCEPTABLE
INPUTS

positive number

positive number

free format

free format

At least 2 and up to
13 five-digit positive
numbers, separated by
commas,

At Teast 1 and up to
249 five-digit positive

numbers, separated by

commas.,

- 3-19

DESCRIPTION

The number of optional or
arbitrary sets (pzones) of
acreage strata.

The scale factor for the
acreage unfts. (Optional,
default value is 1),

Units of area and
prodiiction for report
information (optional).

Crop type for report
information (optional).

List of acreage strata
ID's that are ‘¢ligible to
be joined with the first
ID in the 1ist. No more
than 12 acreage strata may
be joined to the first.
The numbers are separated
by commas. |

List of acreage strata ID's in

a pseudozone pzone or arbitrary ‘

set, No more than 20 pzones
(arbitrary sets) are accepted.
The numbers are separated by
commas.

- gl
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KEYWORD
COMMENT

CHECK OUT

AREFA, STRAT
HIST YRS
RATIO YR

‘ HMATRIX YR

¥ GAP

f OPTION SET

e SCALE

% UNITS

% CROP

; JOIN

1 JOIN
JOIN

e

ACCEPTABLE
INPUTS

free format

0,2,3,4, or 6

i

none

3:\7 =

An example of a Control Card File follows:

12

n £~ (424 (o3} ~

1000

Acres and bushels
i.Spring smail grains

17001, 18001, 18002

it

17002, 18001, 18002, 18003, 18004, 18005, &

19001, 19002

3-20
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1
DESCRIPTION ]
This optional record gives
any comments for report
information. P
This optional record is . ggg
used for diagnotic purposas f?‘,'
only. (Default value zero), P
For a description of the 3 S
output generated by the g
values of CHECK OUT, see ;
section 3.5.2. %
This record identifies *ﬁ
the end of the user defined !
records (optional). ;
e
i

L



PZONE
PZONE
COMMENT

A5

17001, 17002, 17003, 18001, 18003 ,
18002 : , R B

) b

Initial test for spring small grains. 4 S

4

| J
S i
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3.4.2 DATA FILE
(Filename) (Filetype) (Filemode)

The Data File contains the,relevant data for each ?creaoe (orta kreg//stratum.
There is a maximum of 250 records.a11 having the ﬂame format,

Format of a record

Columns Format
1-5 15
6-7 2X
10 | 13
N X
112-20 F9.2
2122 X
23-31 F9.1
32-33 2x
34-42 9.3
43 1X
44-51 F8.3
52 1X
53-59 F7.2
60-66 F7.2
67 X
68-157

10(F9.3)

Variable b
Name

IDSR

Contents , g

ID of acreage stratum*

/’;B lank : oJ

IDYLSR
DACES
VDACES
TAREA

YLDEST

VARTY
VARESY

" HSACRE

. 1D of the yield stratum. .

Blank

Direct acreage estimate.‘

Blank y

Variance of DACES.

Blank |
Total area of acreage stratum,
Blank o
Yield estimate.

Blank

Variance of true yﬁeld.

Variance of estimated yield.
Blank

Historical acreages for each
historical year (10 years maximum).

*The ID of the acreage stratum has the form xxyyy, where xx is a 2 digit zone
ID and yyy is a 3 digit identification for the acreage stratum in that zone. ]

For example, 50101 indicates that stratum 101 is in zone 50.
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The following 1ist shows the equiyalence hetwegen the. najes ysed in the data file
and FORTRAN routines, and the yector notatign used in Section 3.3, the technical
Software Description, and tie report, “Weighted Ratiolﬁsttmat{qn for Large Area
Crop Production by Alan Hk“feﬁyeson. This 1ist would be usefy] for comparisons
between formulas in the technical description and their implementation in the

FORTRAN code.

VECTOR
NOTATION
d

n
L

o3

Y)

e 4 D

2=

2R
o+

i

VARIABLE
NAME

DACES(I)

o A

VDACES(I)

YLDEST(I)

VARTY
VARESY
HSACRE(I,RATOYR)

HSACRE(I,t) t=1,2,...,NHSYRS (The number of historical years).

TAREA(T)
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3.8 “OUTPUT DESCRIPTION

The GOAT program has standard and th1qnq1 gutp»ts. These eutputﬁ can be .
placed into a file or sent to the printer, depending on the response of
the user to the GOAT EXEC (see section 4].

3.5.1 STANDARD OUTPUT

The standard output consist of three seqtions. First, an input summary of the
control card file is given. This output is generated by the subroutine READFL
and is an echo check of the information giyen in the contrQl file.

The second output section is a data summary of the acreage and yield strata.
For each acreage stratum, the following are output;

1) Acreage stratum identifying numher,
2) Direct acreage estimate (H yector), !

, : caenan RO,
3) Variance of the direct acrrage estimate (cz).

4) Coefficient of var1at1on for the direct acreage est1mate (in percent)

~ 5) 7H1stor1ca1 acreage for the ratio year (h yector).

For the yield strata, the outputs are the yield estimate, variance of the true

yield and the variance of the estimated yield, These yield values are given for

&ach acreage stratum showing which acreage strata belong to the yield strata. Also
on this yield strata output page, the group indicators for the acreage strata are

giyen.

The third section of the standard output is for the acreage and production estimates.

A page of output is given for each zone, for the region and for each selected
arbitrary set of strata. Each page of output begins with a 1ist of acreage strata
identifying numbers of strata for which estimates are being made. This page of
output finishes with six estimated values. The actual estimate is given along with
the associated mean squared prediction error and the root mean squared predwction

error for both acreage and product1on A

=S
P el
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3.5.2 OPTIONAL OUTPUTS

There apre optional outputs ayailahle tq the user which are accessed by the
keyward CHECK QUT in the Contral Gard File. This variahle allows the user to
call for additional checks on the input daga or for diagnostic checks on the
grouping search of the acreage strata. Thé possible yalues for CHECK OUT are
2,4,5 or 6. Any other value given for this variahle s ignored and results in
no additional output. The yalue of 2 glyes additional echo checks of the input.
data. " The subroutine CHECK] is inyoked by subroutine READFL only when the value

| of 2 is given to CHECK OUT,

The value of 4, 5 or 6 results in diagnostic qutputs for the grouﬁing search of
the acreage strata (lescribed in section 3.3, A walue of 4 results in output on

the final grouping search. This Tnc]udéé'group indexes, gamma estimates for each

group, estimated H matrix, and estimated X matrix. The value of § or 6 adds
step-by-step information on the grouping search to the output given by the value
of 4. . A value of 5 givey to,CHECK QUT results in abbreyiated information for

each grouping step. A valuefof 6 results in detailed information for each step.

1
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3.6 SOFTWARE DESCRIPTION

3.6.1 GOAT (MAIN)

éenera] Purpose

The purpose of GOAT is

(1) To produce minimum variance, unbiased estimates of acreage and pro-
duction for a country, zones (states), and any arbitrary set of area
strata using yield estimates, historical acreage information and direct
acreage estimates for each acreage stratum.

(2) To estimate the mean squared prediction error for the acreage and
production estimate.

Specific Purpose

The GOAT program is the main driveriwhich calls the subroutines 1isted
below.

Linkages
GOAT calls subroutines READFL, GRPING, PREST, STATS, ZONES, REGION, and ARB.

Interface
Calling sequence:

Not applicable. (GOAT EXEC which loads and executes GQAT is described
in section 4). |

Calling sequence parameters:
Not applicable.

COMMON Block Variables Used.

See Appendix A for a complete description of the COMMON block variables.

COMMON ELEMENT VARIABLE INPUT/
NAME POSITION NAME OUTPUT
EST |

1 NGRPS I
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COMMON ELEMENT VARIABLE INPUT/
_NAME_ POSITION NAME _ QUTPUT

2 GROUP(250) 1
3 HMATRX 1

Note, these 3 variables are returned to the main routine from GRPING which
sets the values of the respective variable in the EST Common Block.

Local Variables
None.

7

Input P
None, a

Qutput : . ~ S o
None.

Flowchart
Not applicable.

Listing
See Appendix B for a compiled listing of GOAT.

7y

"

i )/

(' o
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3.6.2 SUBROUTINE READFL

Purgose.
The purpose of subroutine READFL is to

(1) vread the data contained in the Control Card File and set the value of
the variables in the PARAM common. For a description of the variables {
-of the Control Card File; see section 3.4.1.

(2) call the subroutine RDATA to read the data file,

; 1
y- (3) Set the JOIN(I,J) matrix, the ARBSET(I,J) matrix, and the historical |
acreage vector for the ratio year. | 'é

. . .
i |

; Linkages , i
i READFL is called by GOAT. ;
| READFL calls RDATA. READFL is also calls CHECK1 if CHECK OUT equals 2. ,;
For a description of CHECK QUT, see Optional Outputs, section 3.5.2. »

(87

READFL uses the function NUMER.

Interface

C?11ing sequence:
: CALL READFL(IERROR)

B P S IR I S S

R -

RTINS "

Calling sequence parameters;
Input/

Argunent

Output

Description

IERROR

0

Error flag with values

0
1
2

o)
keyword unrecognized.

acreage stratum ID unrecognized in JOIN
record. '

acreage stratum ID unrecognized in PZONE
record. '

3-28
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f ~ COMMON Block Yariables Used | ]
}F See Appendix A for a complete description of the COMMON Va”i{fiﬁ‘ﬁg;' . o i
! i L it
' PARAM | ., | “ ~ .
2 HAS 0 ]
2 NHSYRS : L
i 3 NYRSTH 0 ?
a 4 RATOYR 0 1o
l 6 - ISCALE(80) O 3
[ 7 T IUNITS(80) 0 j
1 : 8 'ICROP(80) 0 .
9 JQIN(250,250) 0 N
| 0 NARB 0o ) 1
1 ARBSET(20,250) 0 ((f N q
| 12 10UT 0 g
. DATA
| 1 IDSR I o
| N HRATRR | 0 5 3?
| o
Local Variables 2
VARIABLE n ]
NAME__ DESCRIPTION 3
. I . DO-loop index, array variable, i
# J “ D0-Toop index, array variable.
LINE | ~ Array to hold characters on control card in columns 11-80. o ,41
IJOIN Array to hold acreage stratum ID's from JOIN- sfafément. : 4
o
3-29 g
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] .
e VARIABLE - -
_NAYE DESCRIPTION
INDEX Index of names in DATA statement. .
KEYWD Four character keyword on control card. “ .o
KOUNT -, Count of the number of numbers%on a control card, the A
value of the function NUMBR.
E NAMES Array containing 15 data names”(fi%st.4<;haracters of
| keyword) , ;
i NUMBR See function YUMBR.
é TEMP1 Temporary variable to hold remaining characters of the
;i | ‘ -control card keyword that are not stored in "KEYWD".
: TENP2 See TEMP1.
- . INXCOL Column index to the JOIN matrix.
INXROW Row index to the JOIN matrix.
X LINENO Counter of the lines in the control card file.
i NUMBER Array temporarily holding the number on a control
card record,
} Unit Type Description
4 * Disk Contro1nbard Pile. “
Qutputs
Unit Type ‘Description
3 Terminal Error messages. )

6  Printer Summary report of input, error messages.

&
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DESCRIPTION

The subroutine READFL searches the Control Card File for the number of
historical years NHSYRS in order to send it to the subroutine RDATA. Then
RDATA is called and returns NORECS, the number of data records. (This is
used &s a check against the number of acreage strata, NAS, reported in the
Control Card File.) Through the common block DATA, the subroutine RDATA
also supplies READFL with the acreage strata ID's (IDSR) which are used

to set the JOIN matrix.

The Control Card File is rewound and READFL processes each 1ﬁput record
and sets the variables in the common block PARAM. Each input record is
echoed back in a summary report,

For each "JOIN" record, a row of the JOIN matrix is set. In this record, .
each acreage stratum may be joined to no more than 12 other acreage strata.

In other words, a "JOIN" record is-1imited to no more than 13 acreage strata
ID's,

For each "PZONE" (pseudo-zone) record, a row of the ARBSET matrix is set.
An arbitrary set or pzone may consists of 1 through 249 acreage strata,
READFL will accept no more than 20 pzones.

After the "END*® record or end of the control card file, READFL sets the
historical acreage vector for the ratio year, HRATYR. Next, it tests the
number of optional or arbitrary sets reported in the Control Card File
against the number of pzones counted. If they disagree, the latter is used
and a message is jssued. READFL checks if the "JOIN" matrix is symmetric,
and if it is not, a correction is made with a©essage. Finally, if "IOUT"

has beenset to 2, the subroutine CHECKI is called, (See description in 3.6.7).

READFL returns the parameter IERROR to the main routine. If it is non-zero,
the program stops. Non-zero values of IERROR are described above under
the calling sequence parameters., ‘
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See figure 3.6.2.1 for a flowchart of the subroutine READFL.

Listing |
See Appendix B for routine 1isting of READFL.
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FIND
NHSYRS

RDATA

READ ACREAGE AND
) YIELD DATA FOR EACH
¥ AGREAGE STRATUM,

REWIND
conrn?t
CARD (€C) FILE

” END*
RECORD OR
END OF FILE?

READ INPUT
RECORD, SET
APPROPRIATE
VARIABLE

Figure 3.6,2,1 Functional Flowchart of Subroutine READFL
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 Figure 3,6.2.1 (continued)
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3.6.3 SUBROUTINE RDATA

Purpose
The purpose of subroutine RDATA is to
(1) Read the data file.

(2) Set the vector CLASS] which indicates whether an acreage Stratum has
Class 1 data or not.

Linkages

RDATA 1is called by READFL.
RDATA calls ZSORT.

Interface

Calling sequence:
CALL RDATA{NHSYRS,NORECS)

Calling sequence parameters:

Input/ ,
Argument Qutput Description
NHSYRS I Number of historical years.
NORECS 0 Number of records in data file.

COMMON Block Variables Used

See Appendix A for a complete description o, the COMMON block variables.

COMMON ELEMENT VARIABLE ~ INPUT/
CNAME_ POSITION _USED | oUTPUT
DATA
- ] ~ IDSR(250) 0

2 IDYLSR(250) 0

3 CLASST(250) 0

4 DACES(250) 0
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5 « VDACES(250) -~ = 0
6 TAREA(250) 0
7 YLDEST(250) 0
8 VARTY( 250) 0
9 VARESY(250) 0
10 HSACRE(ZSO,]O) 0

Local Variable

None. q&ﬁw

Unit Type Description

5 Disk Data file, |
None.

Description

The subroutine RDATA first checks if the number of historical years is
nonzero and then proceeds to read each record of the data file. For

- each acreage stratum with Class I' data, the vector CLASSI is set edual to

1. For Class IT data, the yector is set equal tq Q. (An acreage stratum
has Class I data if satellite data has provided a direct acreage estimate.)
A count of the number of records is maintained and returned to READFL
through the parameter NORECS. If either the variance of the true yield

or the variance of the estimated yield is zero, it is reset to a small
value (to avoid division by zero in subsequent subroutines.) Letting the

A

o
‘\kx’,

variance equal a value close to zero simulates taking the limit of nT times

5
o

L.
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Zb(c.f, equation 3,20, Fieyesen) for the prodyctign estimate as the yariance
approaches zero, In this special case the R matrix approaches W and if all
the components of the yield vector, n, are set equal to 1, the production

equation, nT X; d, reduces to give the optiMal acreage gstimate.

FIowcHért - o
See figure 3.6.3.1 for a flowchart of the subroutine RDATA. ”
See Appendix B for compiled 1isting of RDATA. | -
:: j
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1]

1§ 0
NHSYRS*
5 0or> 10

ZSORT

GROUPS THE ACREAGE
STRATA BY ZONES

( requme )

*NHSYRS 1s the number of historical years.
**NORECS is the number of records.

READ A DATA RECORD

Fioure 3.6.3.1  Functional Flowchart of Subroutine RDATA

3-38

e,
=S

- it
RN R




3.6.4 SUBROUTINE ZSORT - T

Purpose

The purpose of subroutine ZSORT is to arrange the records of the data file
such that all acreage strata of the same zone are together.

Linkages
- ZSORT s called by RDATA.
4 Interface
;ﬁ' Calling sequence:
4 CALL ZSORT{NORECS,NHSYRS)
Calling sequence parameters:
- ~ Input/ '
Argument Output Description , K
NORECS I Number of records in data file.
NHSYRS 1 Number of historjcal years.
‘COMMON Block Variables Used )
See Appendix A for a complete description of the COMMON block variables.
f COMMON ELEMENT "~ VARIABLE INPUT/
f NAME POSITION USED OUTPUT
| DATA |
1 IDSR(25) B ¢
2 IDYLSR(250) r
i 3 CLASS1(250) I
4 DACES(250) I
5 VDACES(250) I
6 TAREA(250) T
7 YLDEST(250) I
3-39
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COMMON ELEMENT

_NAME POSITION
8
9
10

Local Variab]es

VARIABLE

VARIABLE INPUT/
USED___ . OUTPUT
A VARTY(250) I
VARESY (250) I
HSACRE(250,10) I
DESCRIPTION

NAME__
o
J
ICUR
ICURT

- 1TOP
INEXT
IMIN

ICHECK
ISAVEiF , i=1,2,3

SAVEn , n=4,..,,9
HSAVE(10)

Inputs

None.

DO-Toop counter over acreage strata.
DO-Toop counter over acreage strata.
Pointer to the curvent zone number,
Pointer to the next zone number.
Contains the current zone nhmber.

Contains the next zone number. °

Minimum range number of DO-loop for seaﬁghing

through zone numbers.

Contains the zone number of acreage stratum

during DO-Toop search.

These variables save values of tre data records

- during the exchange of records.

These variables save the historical acreage

during the exchange of records.
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Qutputs i
None.

‘“'pescrigtion

During each iteration through the number of acreage strata, zone numbers of
consecutive acreage strata, each located with pointers, are compared, The
zone number is the first two digits of the acreage stratum ID, IDSR. If
these numbers are the equal, the pointers each move down one and the
comparison is repeated, If the zone numbers of a pair are different, the
second pointer compares the remaining zone numbers with the first or current
one of the pair. If an equal zone number is found, the pointer to the
current zone number moves down one (to the unequal one) and the data retords
of the respective pointers are exchanged, The second pointer continues
searching for equal zone numbers. When all exchangés are finished, the
pointers are incremented by one, and the process begins again until all
acreage strata are grouped by zone numbers.

Flowchart

See figure 3.6.4.1 for a flowchart of the subroutine ZSORT.

Listing
See Appendix B for a compiled 1isting of ZSORT.
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INITIALIZE
POINTER
P1 =0

.\ "
kx* “ P+ )
P2¥t m P2 4 1
SET ITOP, INEXT

P2
>
NORECS +

LET ICHECK .
BE NEXT ZONE NUMBER

STARTING WITH IREXT|

ICHECK
?

MR N
. ~\\\"‘~\\Lﬂo

ORIGINAL PAGE i
OF POOR QuALITY

§

J

* Pl = pointer to the current zone
number, 1TOP, o

*% P2 = pointer to the next zone
number, ‘INEXT,

4= NORECS is the number of records,

Pl = PY 41

EXCHANGE RECORDS

| oF NEXT AND
TCHECK
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3.6.5 FUNCTION NUMBR
Purpose

The function NUMBR counts how many identification numbers are on an inputted
The function returns the count as its
functional value and the identification numbers are returned in the

Tine from the Control Card File,

argument list,

Linkages

Calling sequence:
NUMBR (LINE,NUMVEC)

Calling sequence parameters:
Argument I/0
LINE(80) , I
NUMVEC(250) 0
NUMBR ' 0

COMMON Block Variables Used.

N@ne. ((

Local Variables

Not applicable.

Inputs

None.

- Qutputs

None.

Description

Array of characters which is a
particular 1ine of the control card
file.

Array of identification numbers
found in this input 1ine.

Count of the total numbers in the
array NUMVEC.
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Description

The function NUMBR receives an array of characters which represents one line
of the Control Card File.  This 1ine has been read column-by~-column into an”
integer array (I*4) using an Al format. Thus, each element of the input
array coming to the function contains one character/digit of the particular
Tine of the control card in character format. The character in the integer
(i.e.,32 bit word) is left justified. The Tine of input has 80 characters,
but only columns 11 through 80 are used. Columns 1 through 10 are reseryed
for key words. The function extracts the segment identification numbers
from this character string which is contained in the receiyed array. The
identification numbers are assumed to be separated by- comnas.

The bubroui1ne I4A1BN converts the character digit into an 1nteqer
dig1t

The function NUMBR starts to build the identificatien number from the digits -

returned from I4A1BN, The function NUMBR starts hy searching the received
array and skips to the first nonblank character. On finding a nonblank
character, the function determines whether or not the character is a digit
and calls the subroutine I4A1BN if it is a digit. If the character is not
a digit, then the function assigns a number to the output yector NUMYEC and
returns. The function continues to search for the next character, If “&!
is read, then the function reads the next line of the contrel card file and
reinitiates a search on this new received array. If a “,* is found, then
another number is added to the vector NUMYEC and the search of the input
Tine for another 1dent1flcation number continues.

Flowchart
Not applicable.

Listing

See Appendix B for a compiled listing of the function NUMER.
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3.6.6 SUBROUTINE I4A1BN
Purpose
The subroutine I4A1BN takes a numeric digit that has been read in by a
character format and converts it to a integer form. , k)
Y -
Linkages . : |
I4A1BN is called by the function of NUMBR. c i
| N
Interface i 4
Calling sequence: ‘ - e e e | 4
CALL I4A1BN(IFLD,NCHFLD,NCVTED) R
Calling sequence parameters: | : ;
- Argument | jo Description ‘?”%
IFLD(20) I . The input numeric digit in =
N character form. ‘ij
NCHFLD I  The total numeric digits input ;
(set to 1). > |
NCVTED 0 The character digit in integer form. i
Local Variables *
Not applicable. . - - o o i,
Inputs
None. k
Qutputs | | R
None. -
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Description _ .

The subroutine I4ATBN converts the character digit into an integer digit by K
exchanging bytes around using logical variables. If the input :
character 1s not a digit 0 to 9, an error message will_be generated. | -
Flowchart | n
Not applicable. : e b
0 e : j
Listing 5 ”‘\\ | ,1
See Appendix B for a compiled 1isting of I4A1BN. i .
|
|
|
i

'e
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3.6.,7 SUBROUTINE CHECKI

Purpose “

Checkl 1s used as a diagnostic tool to check out information contained in
the control card file and some of the information contained in each record
of the data file, .

Linkages

CHECK1 1s called by READFL.

NOTE: KEADFL only calls CHECK] 1f CHECK OUT equals 2 in the Control Card
File,

Interface

Calling sequence:
IF(IOUT .EQ, 2) CAL
Calling sequence parameters:
None,
COMMON Block Variables Used

See Appendix A for a comp1etéﬁdescription of the COMMON b1qck'var1ab1es.

SWE  posrTion e ity
PARAN

1 NAS I

2 NHSYRS I

3 MWRSTH 1

4 RATOYR S

5 GAP R

6 ISCALE I

7  IUNITS(80) I

;

ICROP(80) I
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COMMON
NAME

DATA

LOCal,Variab1es

VARIABLE
NAME
IAS
; J

Inputs

None.

Qutputs
Unit
6

T~ P o e e sl
ELEMENT VARIABLE INPUT/
POSITION NAME OUTPUT
9 . JOIN(250, 250) 1
10 “NARB I
n ARBSET(20,250) I
2 orouT I
1 IDSR(250) %

4 DACES(250) I
7 YLDEST(250) I
10 HSACRE(250,10) . I

DESCRIPTION

DO-Toep index for the acreage strata.

‘DO-]bop index for columns of JOIN and ARBSET matrices..

it

Type ‘ ‘Description
Disk or Printer Control Card File variables

Data Tile values.
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- Description

From the Control Card Fiie,gHECK] writes the crop type and the units for
acreage and production and writes variables from the control card file and data
file, (A complete 1ist is given previously under Common Variables used.) It
also prints the JOIN and ARBSET matrices.

Flowchart
Not applicable,

Liéting,
See Appendix B,

O
t
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3.6.8 SUBROUTINE GRPING

Purpose
v

The purpose of subroutine GRPING is to group the acreage strata in such ax
manner that the variance of combined acreage strata group is less than the
sum of the individual variances.

Linkages )

GRPING is called by GOAT.

GRPING calls AVOPT and FINDZ,

Interface

Calling sequence:
CALL GRPING (NGRPS,GROUP,HMATRX)

Calling sequence parameters: ’

Input/
Argument Qutput Description
NGRPS 0 The number of groups.
GROUP 0 Vector containing the group number for
each acreage stratum.

"HMATRX 0 i The H-matrix or the diagonal

dispersion matrix containing the
variance of the error term in the
praportionality model (see equation 1,
section 3,3).

COMMON Block Variables Used

See Appendix A for a complete description of the COMMON block variabiles.

COMMON ELEMENT VARIABLE O INPUT/
NAME POSITION NAME OUTPUT
PARAM |

1 NS
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COMMON
NAME

L3

DATA

Local Variable

VARIABLE
NAME

I,0
11,01
IAS
NHX

HMAT
HMIN
v ~ IDEL

o ) IGRP

IMIN
IHEM

I0UT

ELEMENT VARIABLE INPUT/
POSITION NAME oUTPUT
9 JOIN(250,250) I

12 10UT I

1 . IDSR(250) I

3 © CLASST(250) I

5 : VDACES(250) I

N HRATYR( 250) I
DESCRIPTION

DO-1o0p index for array variable.
DO-1oop index for array variable.
Index of the acreage strata.

The number of acreage strata in the combined group
“corresponding to the current maximum variance ratio. {

H-matrix restricted to acreage strata in current group.
The minimum historical acreage in the ratio year.

Index of acreage stfata/group being absorbed by the
INEW group. Quantities related to the IDEL-acreage
strata are being de]etedvgr set to zero.

The I-th group, IGRP, designates, the active group with
the minimum historical acreage.

The index of the acreage strata/group having minimum
historical acreage (IGRP = GROUP(IMIN)).

The index of the Class INaCreage strata/group that is
retained. The INEW-group absorbs IDEL group.

F1ég for signaling diagnostic output.
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% VARIABLE
_NAME DESCRIPTION R ]
¥ ISET Vector of absolute indices for acreage strata in ;
the current group. y
1 , JGRP The J-th group designates the Class I group being @ N
? considered for combination with IGRP, the I-th group. "&QE
LINE Data statement containing four underline symbols. : |
,\‘7;‘; ‘
NSET Number of acreage strata in the potential group ! ﬁ o
which is formed from the two groups IGRP and JGRP, * ?
The group's variance ratio has not yet been 3
determined to be the maximum. 5
GROUP Vector containing the group number for each acreage ;;
. stratum. - - | RS R
., HTEST Primary vector used to group acreage strata: B i :
'? 1 For each acreage stratum I, HTEST(I) contains the 5 ;§
}g historical acreage in the histerical ratio year. d
; . g
i ILINE Index used for underlining which is in a data statement. 4
F INDEX | Holds the group number of an acreage stratum that  %
il is a group indicator (i.e., it has activity value 2). ;
f' INDHX Vector of absolute acreage strata indices in current 'j
~ group to be used for the H-matrix. .
ITEMP ' DO-Loop index through current group which may be 4 é
~temporary depending on succeeding variance ratios. 15
NUMII Number of Class II acreage strata. :
. oA i
RATIO Ratio of VOPTJ, variance of a Class I acreage :
strata/group or VOPTI + VOPTJ, sumkof the variances :
of 2 Class T acreage strata to VOPTIJ, the variance | b
of the combined group. | L : “_g
SFLAG Flag to check if all acreage strata have been grouped.
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VARIABLE
_NAME

SLINE
VOPTI

VOPTJ

VTEMP

ACTIVE

ACTIVE VALUE
1

&

DESCRIPTION : | <
Data statement contajning four * symbols for star-lines.

The acreage mean square prediction error, MSPE, for
the I-th group, IGRP  (optimal variance I-th group).

The acreage mean squared prediction error, MSPE, for
the J-th group, the Class I group that may be joined
to the I-th group (optimal variance J-th group).

Temporary variable holding the acreage MSPE for the
group resulting from combining the I and J-th groups.
This variance is temporary until the maximum value
of RATIO is found.

Vector that maintains tbe”stafus of "each acreage
stratum during the grouping process. Active's values
and their meanings are:

DESCRIPTION

Initial setting that activates all acreage strata.
‘A11 strata with this setting will be considered
further in the grouping algorithm.

Setting for an acreage stratum with maximum historical
acreage but one not eligible to be joined to any other
acreage strata group or one that gives a RATIO value
< h ., |
Setting for the IDEL acreage strata group that is
being absorbed in the INEW group.

Setting for a Class I acreage stratum that hés been
considered but for which no eligible Qlass I stratum
could be combined at the current state of the

- grouping a]gor1thm

3
Setting for a Class Il acreage strata that has been ;/

combined with a Class I group.
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VARIABLE

_NAME DESCRIPTION

CLASST For each Class I acreage strata, the (lass I vector
has yalue 1. For Class II strata the value is zero.

GAMSPE The mean squared prediction error for acreage of a

\ group,

HMATRX ’ The H-matrix or the diagonal dispersion matrix

containing the variance of the error term in the
; \proportionality model (see equation 1, section 3.3,

or equation 2.1, Weighted Ratio Estimation for
AQRISTARS, Fieveson).

HXTEMP Vector temporarily saving the H-matrix yalues
calculated for the current group.

TSOLAT  Number of isolated Class IT acreage strata.

JFIRST The first acreage stratum which is eligible to
he joined to the minimum historical acreage
strata/group, the IMIN stratum.

JOINIM Index of the Class I acreage stratum that will be
joined to the IMIN stratum.

RATMAX The maximum yalue of RATIQ.

" NOPTIY The mean squared prediction error MSPE (or optimal
variance} of the group resulting firom the union of
the I-th group, IGRP and the J-th group, JGRP.

I'nputs
None
Output . o
Uni Types Description
6 Disk - Check out d&ta.
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,Descrigtion 

The subroutine GRPING groups acreage strata based on the estimate of the  «
acreage variance for the group, The subroutine is divided into two parts

to deal first with Class IT acreage strata and then the remaining Class I
strata. A class I écreaggcgtratum is one for which a direct estimate hased
on sateliite data has been given. A Class IT stratum has no direct estimate.

At the beginning of the routine each acreage stratum is “actiyated" and is
initialized to be a group by itself, the diagonal W matrix is set to zero,
and the mean squared prediction error (MSPE) for group acreage simplifies to
the variance of the direct egtimate for Class T strata.

If there are any Class Il acreage strata then the one with the minimum
historical acreage value in the ratio year (RATOYR) is chosen to be
grouped with some Class I acreage stratum., If there are none initially or
no active Class II strata remain after previous grouping attempts, the
program checks that each Class IT stratum has been combined with at least
one class IT stratum. Then, either it stops if there is an isolated Class
IT stratum or proceeds to the second part, the Class T grouping.

Using the JOIN matrix the program checks if any Class I acreage stratum
is eligible to be joined with the minimum acreage Class IT stratum. If none
is eligible, the program,return% to the remaining Class IT strata and finds
the stratum with the next largest minimum historical acreage yalue, If some
€lass I stratum group is eligible to be joined, the program determines the
maximum value of g -

RATIO = YOPTJ / VOPTIJ

where VOPTJ is the acreage mean squared prediction error (MSPEI for the
class I group and VOPTIJ is acreage MSPE of the group formed by combining
the Class I and Class II strata. Also the elements of the H matrix for this

combined group are returned from the subroutine AYOPT and stored temporarily.
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Next, several variables are changed to reflect a grouping in which the Class
IT stratum is essentially absorbed into a class I group. The Class IIU:
stratum s assigned the same group number as the Class I group, The two
historical acreages for the ratio year are added and the result is stored in
the HTEST vector where the Class I acreage was stored and the position in
HTEST storing the Class II acreage is set to zera, Since this Class IT
stratum has been absorbed in a Class T group, it is excludad from further
active consideration and the number of isolated Class IT's is decreased.
With the new grouping the JOIN matrix is changed so that the row and column
for the Class II stratum are all zeros and the row and column of the new
group are changed to reflect the addition of the Class IT stratum to the
Class I group. The matrix is also kept symmetric. Also the elements of the
H matrix corresponding to the absolute acreage stratum jndex (versus the
sequential index in group) are stored. The program reactiyates Class II
strata that were considered but not eligible to be combined with any Class U
stratum at that time. The program repeats the process of grouping the next
active, Class II acreage stratum with minimum acreage.

When every Class IY acreace stratum has been combined with a Class I group,
the program proceeds to the second part, the Class I search. Here, also,
the active stratum with minimum historical acreage is found. It is .
designated as the IMIN stratum and IGRP group. If there are no active s%rata,
the grouping is complete and the subroutine returns the grouping, H matrix
and number of groups to the main routine. Assuming the active Class T
stratum with minimum historical acreage has been found, the JOIN matrix is
checked to see if any acreage strata/group is eligible to be joined with it.
If not, this stratum is deactivated and the one with the next largest
historical acreage value among the active strata is located. Proceeding
through the acreage strata/groups that are eligible to be joined to IGRP,
the program determines the maximum value of ’

RATIO = (VOPTI + VOPTJ) / VOPTIJ

where VOPTI is the acreage MSPE for the group IGRP, VOPTJ is the acreage
MSPE for the acreage strata/group which is eligible to be joined with IGPP,
and VOPTIJ is the acreage MSPE for the combined group.
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If the value of RATIO is less than 1.0, the grouping is rejected since

the combined variance is more than the sum of the two individual variances.
If this happens, the IGRP group is deactivated and the program returns to
find the next largest minimum historical acreage group.

When two acreage strata/groups are combined, several variables are changed
as in part I to reflect this. Essentially, the acreage strata/group with
minimum acreage absorbs the other one and values such as its group number,
HTEST, and the JOIN matrix are set accordingly, Any deactivated Class I
strata with active value 2 are reactivated to 1 and the procedure returns
to the beginning of the ClassI search,

The grouping procedure ends when all the strata have been deactivated so
that a IMIN stratum cannot be found. This happens when (1) RATIO is less
than 1 which causes the IMIN stratum to be deactivated to value 2 and a
return to the beginning of the ClassI search (which searches only active
Class I strata ) or (2) no acreage strata/group is eligible to be joined to
the IMIN stratum which results in deactivating it to value 2 and returning
to the beginning of the Class 1 search. The acreage strata are checked to
see if all Class IT strata haye been deactiyated to 9 and if all Class L
strata have been deactivated to 2 or 3. (An absorbed Class I stratum is
deactivated to value 3).

Finally, the group numbers are-changed so they are sequential and the
number of groups is counted. Control returns to the main routiie,

Flowchart
See figure 3.6.8.1 for a flowchart of the GRPING subroutine.

Listing
See Appendix B for compiled listing of RDATA.
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Figure 3,6,8.1  Functional Flowchart-of Subroutine GRPING
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3,6.9 SUBROUTINE FIND2
Purpose
Subroutine FIND?2 finds the indexes of the acreage strata belonging to two

groups that are being considered for merging. It also finds the number of
acreage strata in the new group.

LI

Linkages |
FIND2 is calied by GRPING.

Interface

Calling sequence:
CALL FIND2(GRP1,GRP2,GROUP,NAS,NSET,ISET).

Calling sequence parameters: B
Input/ o

Argument Qutput Description

GRP1 I ~ Group number of the first group
(group with minimum historical
acreage) . 2

GRP2 I Group number of the second group
possibly being joined to GRP1.

GROUP I Vector containing group number of
each acreage stratum.

NAS I | Number of acreage strata.

NSET 0 | Total number of acreage strata in
the new group. |

ISET 0 Vector containing the absoiute

: acreage strata indexes for the new
group.
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COMMON Block Variables Used
None . ' = -
Local Variables ) | - 0 §
None. / ‘ 5
|
!
Inputs -
) ¥
one, ’ ’
Ouputs /s
Unit Type Description T
<6 Printer MWarning message of group with no members.
Description
While running through the acreage strata by indexes from 1 to NAS, the
program compares the group number of the current agreage stratum with either
of the group numbers GRP1 or GRP2. If they agree, the index is placed in
ISET, and NSET is incremented by one. The subroutine checks the final value g
of NSET and prints a warning if it equals zero.
Flowchart
Not-applicable, ) &
Listing - | ,
See Appendix B for a compiled listing of FIND2.
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3.6.10 SUBROUTINE AVOPT i

Purpose B s : RH

The subroutine AVOPT calculates the mean squ;§gd'prediction error of the

" acreage estimate and the variance matrix for a yiven set of acreage
strata.

. Linkages
AVOPT 1is called by the subroutine GRPING.

A AVOPT calls the subroutine HGAMMA.

Interface
Calling sequence:
CALL AVOPT(NSET,ISET,VOPT,HMAT)

Calling sequence parameters:

Argument 1/0 Description

NSET Tl Total number of acreage strata in
the input set of acreage strata.

ISET(NSET) I Sequential indexes for the acregge

strata.

VOPT 0 : The acreage mean square&ﬁﬁFéaiction
error for this set. '

g ' HMAT(NSET) 0 The variance matrix associated with
‘ this set of acreage strata.
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COMMON Block Variables Used

See Appendix"i?«;/ifor a complete description of the .CO?ON blocks.

COMMON ~ ~ ELEMENT VARIABLE
_NAME_ POSITION _NAME | ~0

PARAM
3 NYRSTH I
5 GAP I
12 TouT I
DATA
CLASS1(250) 1
DACES(250) r
VDACES(250) ‘ I
TAREA(250) I
10 HSACRE(250,10) I
1 HRATYR(250) I

Lo TR & 1 SRR < SR )
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Local Variables

VARIABLE T
NAME * DESCRIPTION
B1~ | Intermediate calculation for H matrix, 1
B2 ‘Internediate calculation for H matrix, ;
_ D2 Intermediate calculation for H matrix, f
7 - '
EP ~ Intermediate calculation for H matrix. X
T2 Internediate calculation for H matrix. |
: ) X1 Intermediate calculation for H matrix.
| B Component 1 of the mean square prediction error ;
: (MSPE) of the acreage estimate. !
i: BD2 Voo Companent 2 of MSPE of the acreage estimate, -
2 BD3 % Component 3 of MSPE of the{aﬁreagevéétiméte. g
, | BOT Summation of the histerica] acreage for the Class 1 :%
‘ acreage strata of the given set. 3
: ;
EHE Summation of the elements in the H matrix. |
‘ GX1 ';Tntermediateﬁcalcu]ation for H matrix.
. IAS " Acreage strata indexes given in ISET.
i / Top i Sum of direct acreage estimates {Class 1) for the
: %% | given set of acreage strata. |
1 COAM _Gamma ratio for the current year,
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VARIABLE
NAME

EHIS
CGAMK
KYEAR
- KYRMI
THETA
BMATRX

HISGAM(10)

e

e IR oy e SRR 2
)
DESCRIPTION '

Summation‘of‘all the historical crop acreage for the
given set.

Gamma for the current year raised to the K(GAP) power.
Indexing of the historical acreage years of data.
KYEAR minus 1, the lag year.

Intermediate calculation for the H matrix.

Intermediate calculation for the H matrix,

An array of the historical gammas returned from the
subroutine HGAMMA.
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Inputs -
None, o
Qutputs
Unit Type Description
6 Printer Possible errors,vand optional output

(CHECK OUT),

Description

The subroutine begins by calling the subroutine HGAMMA to obtain the
historical acreagé ratios. The subroutine AVOPT then continues by using
these ratios to calculate the acreage variance matrix. Using values in the
DATA common blocks and this variance matrix, the subroutine finds
subcomponents to calculate the mean squared prediction of the acreage
estimate. The subroutine finishes with a check on fhe subcomnonents found.
If the checks fails, an error message is printed out and the GOAT procedure
continues.

Flowchart

See figure 3.6.10.1 for a functicnal flowchart of the subroutine AVOPT. R

Listing
See Appendix B for compiled Tisting of AVOPT.
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CALCULATE g .
H RATRIX |
) - !
i
B -
’ T
i CALCULATE COMPONENTS .
: OF NEAN SQUARED -
; . PREDICTION ERROR
f’ (MSPE)
i »
! i
. ;
§ CALCULATE ACREAGE
HEAN SQUARED
PREDICTION ERROR
) o (MSPE)

s
R,

CHECK COMPONENTS

OF MEAN SQUARED

PREDICTION ERROR
{MSPE)

A
A v b

DIV SRS

A

igries

S s

Fiaure 3.6,10.1 Functional Flowchart of Subroutine AVOPT.
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3.6.11 SUBROUTINE HGAMMA

Purpose

The subroutine HGAMMA calculates the Tys the historical acreage ratios, for
the historical years that are used in calculating the H matrix.

A

Linkages
HGAMMA s called by the subroutine AVOPT,

Interface
Calling sequence:
CALL "HGAMMA (NSET, ISET, HISGAM)

Calling sequente parameters:

Argument 1/0 . Description ‘
NSET I Number of acreage strata in the potential

group which may be formed from IGRP and
JGRP in GRPING subroutine.

ISET(NSET) | I Vector containing acreage strata 1ndicesb
for potential new group. :

HISGAM(10) o The historical gammas that are calculated
g in this subroutine.
COMMON Block Variab1es‘Used

See Appendix A for a complete description of the COMMON block variables.

COMMON ELEMENT VARIABLE - INPUT/
_NAME_ POSITION USED _ QUTPUT
PARAM | o w 5
D T
3 NYRSIH . I
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COMMON ELEMENT VARIABLE INPUT/
NAME. POSITION USED _ QUTPUT
DATA |
6 TAREA(250) 1 ll
10 HSACRE (250,10) I ‘5
K 1
Local Variables
VARIABLE
NAME DESCRIPTION
E Intermediate value used to compute SUM1 and SUM2.
H Crop acreage proportion in (K-1)-st year. This
~intermediate value is used to compute SUM1 and
SUM2.
’ I DO-1oop index,
W Intermediate value used to compute SUM1 and SUM2.
XD Sum of the historical crop acreage proportions in K-th
year over the acreage strata in the group. This value
; is used to calculate DEM and DELTA,
i BOT Bottom or denominator in the ratio for the starting
= value of Newton's iteration for GAMMA. It is the
; sum of the historical acreages in the previous
! year or (K-1)-th year with respect to the current
; year (K-th year). | R
] IAS Index of ‘¥&ieage ‘strata. J
o TOP TOP or numerator in the ratio for the starting value
iw% o of Newton's iteration for GAMMA. ~
§ GMAX. Maximum allowable value for. gamma.
LEFT The left hand side of implicit equation for v.

S TR TR TN

Equation 5 section 3.3 or see equation 4.19,
"Wéighted Ratio Estimation of Large Area Crop
Production”, Fieveson. i
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VARIABLE

SUM1
SUM2

- DELTA

HPMAX
KYEAR
KYRM1

NITER
RIGHT

HISGAM
HISPRO

. ' NITMAX
RELDEL

Inputs
None.,

_NAME

DESCRIPTION

Component 1in the numerator of DELTA. Intermediate
calculation in Newton's iteration.

Component in the denominator of DELTA. Intermediate
caleulation in Newton's iteration.

DELTA 1is the change in the approximation for gamma
in each iteration of Newton's method. That is,

it corresponds to - f(x)/f'(x) in the iteration
scheme,

Maximum value of HISPRO over acreage strata
referenced by the vector ISET.

Index of the historical years, from 2 to NYRSlH.

 ATso index of the gammas.. R

K-th year minus one, i.e., the year preceeding the
K“‘th yea]“,»

Number of iterations.

Right hand side of implicit equation for y. See
"LEFT" above for reference.

Vector containing the historical gammas for the
years 2,3..., NYRSTH.

The historical proportion of crop acreages, i.e.,
historical acreage d1V1ded by total acreage for a
stratum, ' ‘

Maximum number of iterations of Newton S method

Relative delta, i.e., the ratio of DELTA, the
change in gamma, to HISGAM.
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Qutputs
None,

Description

The suﬁroutine i designed to calculate the historical gammas for the~yea}s
2,354+ NYRSTH. The essential feature of the subroutine is an application
of Newton's method to solve the implicit equation for gamma. (Equation §
of section 3,3).

The gammas are the proportionality constants used in the equation
B = Vg Ay Ty

where ét is an nx1 vector of stratum crop acreages in the year t and €y is
Py S vinYiam
v vy

y v, An approximate starting value of y‘t, needed for uewton §
method, is obtained from

where h are the historical crop acreages in the (k-1) st year and d are
the h1stor1ca1 crop acreages in the k-th year (or d are the direct acreage
estimates in the current year) for the n acreage strata in the potential
group under consideration.

For-each of the k years, k=2,,.., NYRSIH, the program computes the
starting value of gamma. When equation 5, Section 3.3 is modified to the
form f(y) = 0, it is feasible to apply Newton's method to approximate vy.
First, necessary components for the method are computed and then the
successive approximations to y are computed by the formula

Yi T Y500 - f(Yi-T) y 121,25,
f'('Y-i_]b)
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where f' denotes the first derivative of f. 'Thé”program continues this
jteration until either

f('Y1_] )/ f! ('Y-i ,,])
NS — < ,00001

Yi-1

or the number of iterations exceeds NITMAX which has been set to 26, In
the latter case, the last computed estimate of y is saved in HISGAM.

A final adjustment is made on’the values found for gamma, If the value -

of gamma is less than .005, then the value is reset to 005, and if it
is greater than GMAX, it is reset to GMAX, (GMAX = .995 / MAX (p;)
i

v

P - . ; . - N €, . R ) ™ o ) .
where Py is the historical cran acreaae pronartion for the {-th acreane

stratum in a group).

Finally, it is determined if each y satisfies equation 5, Section 3.3 to
within 4 signific§nt decimal places. The subroutine returns control to
the main routine after the NYRSIH-1 gammas have been computed.

Flowchart

See figure 3.6.11.1 for a flowchart of the subroutine HGAMMA,

Listing
See Appendix B for a compiled Tisting of HGAMMA.
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ORIGINAL PAGE 18
OF POOR QUALITY

v«
% | f :
‘ NYRS1H 18 the nusber of historical years used
for computing the H-matrix,
<
00 100
Kw2 HYRSHH
Find initia) value
of ¥
* Set number of
jterations,
NITER=NITER 41
o Compuve  correction ‘
NITER
Y factor, DELTA, to )
< 26 ES ¥ by Newton's’ Y =Y + DELTA
-, method;
?
' R
. J
voes ) Check upper and
7Y satisfy " lower bggnds
the equation on Ys
within %rder
107%
*Refer to Section 3.3, equation 5.
Figure 3,6,11.1 Functional Flowchart for Subroutine HGAMMA
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3.6.12 SUBROUTINE PREST

Purpose

The subroutine PREST calculates variables needed in the estimation step of
the GOAT procedure. The main variable calculated fs the X matrix. Other

variables found are the B matrix and indexes between the acreage and yield
strata,

Linkages
PREST is called by the GOAT main prograni.

Interface
Calling sequence:
CALL PREST
COMMON Block Variables Used:

See Appendix A for a complete description of the COMMON blocks,

COMMON ELEMENT VARIABLE INPUT/
MM POSITION  _NAME oUTRUT
PARM _
1 NAS B
| 12 CotouT 1
DATA.
| ~ IDSR(250) I
2 | IDYLSR(250) I
3 cassi(as0) I
4  DAcEs(250) I
5 VDACES (250} I
7 YLDEST(250) I
9 VARESY(250) T
von = HRATYR(250) o
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EST

Local 9ariab1es

VARIABLE
NAME

BOT
H3H
NUH{ 250)

TOP
GVEC(250)

7 '
ELEMENT VARIABLE INPUT/ !
POSITION ©_ NAME UTPUT |
S NGRPS 1o

2 GROUP(250) I

3 HMATRX(250) - I

4 BMATRX(250) 0

5 GAMMA( 250) 0

6 XMATRX(250,250) 0

7 X0C1£250) 0

8 NUMYS 0

9 1YDSEQ(50) 0

1¢ IYDSEQ(50) 0

1 1YD(250) 0

12 XD(250) 0

DESCRIPTiON |

Summation of the historical acreages for the Class I
strata of the ratio year.
Summation for the Class I strata for the historical
acreage squared,div;ded by corresponding value of
the B matrix (2] B Q1}. , {
Intermediate value for the R matrix, summation of
yield estimate multiplied byithe H matrix for the
Class 1. SR ' .

Summation of the Class I directkacréage estimates. .

Intermediate vector for calculating the R matrix,

equation 18, section 3.3.
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VARIABLE ~' B
NAME ¢ DESGRIPTION.
RBIH(50) }Zn‘tesrmdiate vector for calculating the X matrix.
CHECK | The value uséd fn hecking w?vether the 1th'e1e:ﬁent
- of X hy 15 equa G - 3
IPAGE © Mn 1ndex runber for print1ng the X matrix. ° ‘\ S
. ) =
- T UPUTN(250).. Internediate vector for calculating the h vector~of ;
B ‘ equation 18, section 3,3. P
. | GRPGAM . The estimate for gamma of a group. ! !
INGAYS(50) A count of the number of acreage strata belonging
- to the intersection of a group and a yield stratum. + ﬂig
o heﬂpount is given for each yield stratum.,,, R
= IYLEED ~ hAn 1ndnx for the NUMYS y191d strata..,,ib ) et
. KGROLP " An index for-the NGRS group of acreage strata.
ONEPNG A constant value for ca1cu1atfﬁ§/¥he R;matrix{i
RMATRX(50,50)  The R matrix u* equatlon 17, sect1d§ 3.3.
}<XMATH1(250) . Vector of values fbund in: mhe mu]tié11catlon of the =
. : ﬁ'matrix and the h] vector. @sed to check whether
”X h ' %,
m o . e
» & ’ 4
i Inputs
i’ X\ None.
2 ¥ Out uts o el . | ) ’ . - . 2
Unit - Iype  Description | R
6 Printer = fvP0551b1e ewrors and optwona] output j»
,} 377 |
o (’H ¢ c{‘ ol % PRI (i_g.;. L ‘2:5‘_
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Description ‘L

The first variable assigned in this subroutine 4s the B matrix. This is a -

simple addition of the input matrix VDACES and the computed matrix

HMATRX from the grouping step. Next, the number of unique yield strata é>
is counted and a separate vector containing their identifying indexes is

. created A vector of numbers pointing to the first acreage stratum for

each yield stratum is found. In order to index the yield strata sequentially, ..
a vector of sequential numbers for the unique yield strata identifying munbers V

is created. The X matrix is calculated next using the grouping of the b A
acreage strata. That is equations 18, 17 and then 16, section 3.3, are N

applied to each group until the X matix is filled. At the end of this Toop
which built the X matrix, the estimate for gamma for the greup is found by
anplying equation 11, section 3.3, and is assigned to each acreage ‘stratum J
in the group. After the X.matrix is obtained, the intermediate vector of J

values used for the acrgage and production estimates, X d. is found (g ig” the )
vector of direct acreage estimages). Next, the restr1ct1on on the X'maTVTX to o

have an unbiased production estimate is checked. This s dane by checRing
the individual elements of equation 15, section 3.3, and, for unequal elements,

writing out an error message. The PREST subroutine completes processing by ‘gﬁ
iy \

writing optional output if the user specifies it in the Control Card File. »

F1owchart ' § L . . ;

See figure 13.6.124 1 for a funct10na1 flowchart of the subrout1ne PREST~ . ’

See Appendix B for a compiled 11st1nq of PREST.
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ORIGINAL PAGE 15
, OF POOR QUALITY

- . B o N Y
INITIALIZE 1
& HATRIX .

INDEXING BETHEEN N
ACREAGE STRATA v
AND YIELD STRATA SR
. , DETERMINED

: ¥ MATRIX BUILT \§ g .
i : BROUPBY~GROUP ! , | , | .

\ B
A\ ;

: v MULTIPLY ¥ . . , o : :
L MATRIX WITH . »
‘ . d VECTOR “ 3

a ' CHECK X

‘ . MATRYX FOR
g ‘ . UNBIASED
CONDITION

OPTIONAL :
oUTPUT SRR

i
J
Jy

“Figure 3.6,32,1 Functional Flowchart of Subroutine PREST. -
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3.6.13 SUBROUTINE STATS
The purpose of subroutine STA s is to print a summary of the 1nput data
and the results of the oroup1ng a]gorithm : J
Linkages E | . ) |
STATS is called by GOAT, - R
ﬁ .
Interface
SR N
Calling sequence: . *
CALL STATS
Calling sequence parameters:
None. )
COMMON Block Variables Used
See-Aspendix A for a complete descr1ptlon of the COMMQN klock variables,
‘COMMON ELEMENT VARIABLE INPUT/
_NAME_ PUSITION _NAME__ OUTPUT
PARAM )
1 NAS(250) B V
7 ~ IUNITS(80) - I ” .S
8 - ICROP(80) RO o .
| . ~ IDSR(250) R
2 L IDYLs‘R('zé'o) e
3  cLassi(zs0) T
4 DACES(250) R
5 VDACES(260) - I |
7 yugsTzso) 1
3-80
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~if future refinements call for rescaling the input data.

. COMMON ELEMENT VARIABLE IN?QT/ ©
_NAME POSITION NAME OUTPUT -
8 VARTY  250) S
9 ' VARESY(250) I
no HRATYR(250) I
EST '
2 GROUP(250) I |
Local Variables
VARIABLE
NAME DESCRIPTION .
CVDACE Coefficient of variation of the direct acreag&B
estimate. ‘
Inputs
None,
Unit Type Description
6 Disk and/or Printer Summary Data or Grouping.

Description
If an acreage stratum is Class I, the coefficient of variation of the direct
acreage estimate js calculated. If the acreage stratum is Class IT, the

~coefficient of variation is zero.

First, user information concerning the crop type and units of area and
production are printed. A scale factor is available, but since no scaling
of the data occurs, it is skipped. This option is included for flexibility
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3 The firstipartAof the data summar§\is printed. For each acreage stratum,
this includes the acreage (area) stratum ID, direct acreage estimate,
-variance of the direct acreage estimate, coefficient dof variation, and the

o h1stnr1ca}’a»ea for the ratio year. For each acreage stratum, the second
i part of tho summary includes Zhe acreage (area) stratum ID, the yield stratum
: ID, yield estimate, variance of the true yield, yariance:of the estimated -
:‘ yield, and the group to which the acreage stratum is assigned. . 3 %
Flowchart , 2 . o 4 ‘i
. ~ Not applicable. | ‘i
Listing 3

See Appendix B for a compiled 1isting of STATS.

& B : £,
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3.6.14 SUBROUTINE ZONEST

Purpose
The purpose of the subroutine ZONEST is to

(1) Set the IMASK vector to indicate the acreage strata for each zone.

(2) Supply IMASK to the subroutine EST2 for the calculation of acreage

and production estimates and their respective mean squared prediction
errors (MSPE).

(3) Print the acreage and production est1mates and the respective MSPE

and Root MSPE. .
N

S

Linkages

ZONEST is called by GOAT.
ZONEST calls EST2.

Interface
Calling Sequence
Call ZONEST

Calling sequence parameters:
Nope.

COMMON Block Variables Used

~ See Appendix A for a complete descr1pt1on of the CQMMON block yariahles.

COMMON ELEMENT VARIABLE INPUT/
NAME POSITION NAME QUTPUT
PARAM '
] NAS I
DATA i
3
1 IDSR(250) 1
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Local Variables

VARIABLE
NAME

A

I

J

P

IZ
ICURZ

IMASK(250)
10UT6
ITEMP

IZONE
PMSPE
ARMSPE
PRMSPE
UDLINE

Inputs
None.

Qutputs

nit

oy

"

DESCRIPTION

Area estimate,

Index over acreage strata,
Loop-index. |
Production estimate,

Zone ID of the I-th acreage stratum.
Pointer to the current zone, |

Vector which indicates the acreage strata ‘in the
current zone. '

Counter used for printing sets of 6 acreage.strata
— A «

Vector holding up to 6 acreage strata ID's in the
zone,

ID of the current zone referenced by ICURZ,

Production mean squared prediction error.
 Acreage root mean squared prediction error,

Production root mean squared prediction error,

Data statement variable used for underlining.

Type Description
Printer Standard output for zones.
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Description

The subroutine ZONEST extracts the zone ID from the ID'of the first acreage
stratum 1isted for a zone. Then, for each acreage stratum (from 1 to NAS)
with the same zone ID, the corresponding component of the IMASK vector is
set to 1. (Components of IMASK for acreage strata in different zones retain
the default value of zero). The IMASK vector is supplied to the subroutine
EST2 which returns acreage and production estimates and their respeétive
mean squared prediction errors at the zone level, These estimates are

printed., If there are any more zones, the process is repeated, That is, |

the variable ICURZ points to the next acreage stratum having a different
zone 1D and the IMASK vector is reset. If there are no more zones, control
returns to the calling program GOAT. ‘

In order for the subroutine ZONEST to find all the acreage strata in the
same zone, it is assumed that they have been listed together. This arrange-
ment is ensured by the ZSORT subroutine.

*The ID of the acreage stratum has the form xxyyy where xx is a 2 digit
zone ID and yyy is a 3 digit identification for the acreage stratum in that

zone. For example, 50101 indicates that stratum 101 is in zone 50.

Flowchart

:See figure 3.6.14.1 for a flowchart of the subroutine ZONEST.

Listing

~See Appendix B for compiled listing of ZONEST,
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ICURZ* =

FIND 20ME 1D FROM £
THE 1CURZ ACREAGE
STRATUM

LOCATE EACH.ACREAGE

’ - 7
TO- SET IMASK VECTOR,
ADVANCE JCURZ

EST2

CALCULATE ACREAGE AND
PRODUCTION ESTIMATES
AggEMSPE'S FOR .THE

PRINT ACREAGE AND
PRODUCTION ESTIMATES
QggEHSPE’S FOR THE

DOES
ICURZ POINT
T0 ANOTHER

ZONE

*ICURZ is a pointer to the first acreage stratum in the set of strata composing a zone,

X

Figure 3.6.14.1 Functional Flowchart of Subroutine ZONEST
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3.6.15 SUBROUTINE REGION

Purpose

The purpose of subroutine REGION is to calculate and print the estimates of acreage, )

production, and the respective mean squared prediction errors for the entire

region.

Linkages

REGION is called by GOAT.
REGION calls EST2.

Interface
Calling sequence:

CALL REGION

Calling sequence parameters:

None.

COMMON Block Variables Used.
See Appendix A for a complet description of the COMMON block variables.

COMMON ELEMENT VARIABLE INPUT/
_NAME POSITION USED QUTPUT
PARAM
o NAS 1
PATA
1 IDSR(250) I
Local Variables
+ SVARIABLE o N
NAME DESCRIPTION
A Area estimate.
1 Index over acreage strata.
- J Loop-index.,




VARIABLE
NAME DESCRIPTION
P Production estimate.
IMASK(250) Vector which indicates all fhe acreage strate in
the region.
I0UT6 Counter used for printing sets of 6 acreage strata
ID's. |
ITEMP Vector holding up to 6 acreage strat ID's of the
region. _
PMSPE Production mean squared prediction error,
ARMSPE Acreage root mean squared prediction error.
PRMSPE Production root mean squayred prediction error,
~ UDLINE Data statement variable used for underlining.
Inputs
None.
OQutputs
6 Printer Standard output for regjon.
Description

The subroutine REGION sets each component of the IMASK vector that corresponds
to an acreage stratum to 1, (The region is defined to be the entire‘setgof
acreage strata.) The IMASK vector is supplied to the subroutine EST2 which
computes the acreage and production estimates and their respective mean
squared prediction errors for the region. These estimates along with the

root mean squared production estimates are printed aqg control returns. to

the calling program GOAT. o

Q
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Flawchart 4
Not applicable. ;

Listing
See Appendix B for a compiled listing of REGION,

3
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3.6.16 SUBROUTINE ARB

Purpose

T9e purpose of subroutine ARB is to calculate and print the estimates of
acreage and production and their respect1ve‘mean squared pred1ct1bn errors
for any arbitrary col]ect1on of acreage strata ,

Linkages ) )
ARB is called by GOAT. h
ARB calls ESTZ. _ o
Interface
Calling sequence:
CALL ARB - - o
Calling sequence parameters: | "
, None.
COMMON Block Varidbles Used.
See Appendix A for a complete description of the COMMON block variables.
COMMON ELEMENT VARIABLE © INPUT/
_NAME POSITION USED ouTRuT
PARAM |
1 ~NAS 1 P
10 NARB | I
, N ARBSET(ZO,ZSO) I _ R
DATA | o
1 IDSR(250) I
3-90
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I
! Local Variables < : )
é VARIABLE i
é NAME | DESCRIPTION | g
| g A f -, Area estimate, , J ’2
% I | Index over acreage strata, vi
. Jﬂ  Loop-index. » g ” E 1
o P . Production estimate, | | é
Vo IARB Index of arbitrary set of acreage strata, 5 ; {
% - AMSPE Acrsage mean squared predictiynQEhror. S § i
E IMASK(250) Vector which indicates all the acreage strata in - é'i
% the arbitrary set. o Lo
2 10UT6 Counter used for printing sets of 6 acreage : 'i
; strata ID's.. L
L:é ITEMP Vector holding up to 6 acreage strata ID's of thé | :‘E
f' arbitrary set. | | o
PMSPE ~ Production mean squared prediction error. S ;47%
% ARMSPE ﬁAcreage root mean squared prediction error. ; €
‘ PRMSPE Production root mean squared prediction error. %5 ' {f :
; UDLINE Data statement variable used for underlining. §
Inputs
£ None,
Qutputs
T Unit Type Description
i‘ 6 Printer Standard output for an arbitrary regiom.
1
g
E,
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Description

For each acreage stratum in an arbitrary set, the subroutine ARB sets the
corresponding component of the IMASK vector to 1. This information is
received from the ARBSET matrix where there are NARB rows=-one for each
arbitrary set-and each row contains exactly the information required in

the IMASK vector. For each arbitrary set of acreage strata, the IMASK

vector is supplied to the iubroutine EST2 which returns acreage and production
estimates and their respeciive mean squared prediction errors for this

set,. These estimates arefpyinted. When the Toop over the arbitrary sets

is finished, contrcl returns to the calling program GOAT.

Not applicable.

Listing

See Appendix B for compiled Tisting of ARB.
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3.6.17 SUBROUTINE EST2 \

Purpase

The subroutine EST2 calculates the‘proquction and acreage estimates along
with their mean squared prediction-error (MSPE) for any given input set
of acreage strata, r

'I Linkages

ESTZ is called by the routines ZONEST, REGION and ARB.

Interface J

Calling sequence:

CALL EST2(IMASKAREA,AMSPE ,PROC,PMSPE) :
\Ca11ing sequence parameters:

Argument /0 ~ Description ,

IMASK I | | A vector of 0 or 1rva1Uesindicating

which of the NAS acreage strata

belong to the given subset of strata. |

AREA 0 Acreage estimate for the given subset
of strata.

AMSPE ) 0 . MSPE for the acreage estimate,

PROC 0 Production estimate for the given subset’
of strata. ’

‘PMSPE 0 ; MSPE for the production estimation.”

COMMON Block Variables Used

See Appendix A for a description of the Common block va%fébles

COMMON ELEMENT VARIABLE .
NAME _ POSITIOR = _NAME 1/0
PARAM | LR
. = 1 o NAS R
DATA o R
3 CLASS1(250) I
}, 5 NG : ]
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COMMON
NAME

EST

Local Variables

VARIABLE

NAME _

EX(250)

KG
v
v2

I
W Ty

FoSITION e

4 oac%sczso)

5 voA@Es(zso)

7 YLDEST (250)

8 VARTY(250) - I

9 VARESY(250) I

" HRATYR(250) |

2 GROUP(250) I

3 HMATRX(250) * I

4 BMATRX( 250) o

5  GAMMA(250) 1

6 XMATRX(250) I 7

7 X0c*(250) I

8 NUMYS I

10 ’ IFIRST(50) I
TR 1YD(250) 1

12 XD(250) AR

DESCRIPTION

Intermediate vector for calculating production estimate.
The result of multiplying the masked yield vector times
the X matrix. |

Index for a group of acreage strata. ;
First term of the production MSPE, equation 29, section 3.3.

Second term of the production MSPE, equatioij 29, section 3.3.
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VARIABLE

NAME

V3

va

V5

V6
%0(250)
SHAR(5p)
VAl

VA4

VA6

XBXY
AREA
PROC

X0C2(250)

AMSPE
IMASK (250)
INGRP

“PMSPE

SSTAR(250)

IYIELD
RMATRX(50, 250)

DESCRIPTION I

Third term of the produg@%oh MSPE, equation 23, section 3.3.
Fourth term of the production MSPE, equation 29, section 3.3,

Fifth term of the production MSPE, equation 29, section 3.3.
Sixth term of the production MSPE, equation 29, s%ption 3.3,
The X vector for the area estimate, equation 29, section 3.3.
Intermediate vector for V2,

First term of the area MSPE, equation 35, section 3.3.

Second term of the area MSPE, equation 35, section 3.3.

kS Third .term of the area MSPE, equation 35, section 3.3.

Intermediate yalue for V5,
Acreage estimate for.the given set of acreage syféta.
Production estimate for the given se¥ of acreage strata.

A value for each groyp used in calculating the X vector,
equation 34, section 3.3,

iy

5

Estimate of the acreage MSPE. )

Input vector indicating the given. set of acreage strataiﬂ
Group indicator used v building the SSTAR vector. W
Estimate of the production MSPE.

Indicator vector of all the acreage strata in the
coverage set of strata. The union of all groups
having at least one stratum in the given input se{ of
strata (IMASK), | )

Index for the yield strata.

Intermediate matrix for V5.
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Inputs
None.

Qutputs | e
None. | '

Description

The subroutine EST2 begins withfusing the input vector IMASK to set the SSTAR
indicator vector which-points to the acreage strata 'in the coverage set.
Next, a constant for each group of the coverage set is found according to
equation 34, section 3.3. The X yector of equation 32, section 3.3, is
calculated and is then used along with the d1rect acreage estimates to

find the acreage estimate. The MSPE for acreage is found By using the
calculated X vector and two common Block matrices. The production estimate
is found next from the common variables and the input IMASK vector, The ,{x
components of production estimate MSPE is found according to equation 29,

section 3.3, and then added together, Yy
j

@,
Flowchart : ' .
See figure 3.6.17.1 for a funct1ona1 flowchdrt of the subrout1ne EST2.

Listing
See Appendix B for a compi]ed 1isting of E$T2 oW
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SET SSTAR VECTOR
FROM THE INPUT
VECTOR IMASK

I

CALCULATE THE X
VECTOR FOR ACREAGE

ESTIMATE
|

CALCULATE
ACREA
ESTIMATE

1

CALCULATE THE 3
COMPONENTS OF

CALCULATE
ACREAGE
MSPE

ACREAGE MEAN
égUARED_PREDICTION

l ‘

CALCULATE
PRODUCTION
ESTIMATE

l‘

CALLULATE PARTS
FOR 4 COMPONENTS
OF PRODUCTION MSPE

I

CALCULATE THE 6
COMPONENTS. OF
PRODUCTION - MSPE

]

CALCULATE
PRODUCTION
HSPE

ETURN )
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Figure ‘3.6.17.1‘ Functional Flowchart of Subroutine EST2
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4. COPERATION

4,1 OPERATING REQUIREMENTS

The Grouped Optimal Aggregation Technique (GOAT) is operatioral.on the
AS-3000 computer at the Earth Observation Division, Building 17, Johnson
Space Center, Houston, Texas. The program is run on the AS-3000 under the
Virtual Machine 370 (VM370) Conversational Monitoring System (CMS) with the
run streams (EXECS) using the control program (CP) command envivpnment.

The user must 1ink and access the disk whére GOAT resides with the appropriate
read password. For example, if the procedure is on account DS40 with read
password RDS40, then the command GETDISK DS40 191 XXX B RR PASS RD$40

wil} 1ink account DS40 to virtual machine address XXX (where XXX is any 3
digit number other than 191) and access it as the B disk.

A sufficient storage requirement for execution of the GOAT program is 832K
bytes. .

The GOAT program requires:
(1) A CONTROL CARD.file as described in Section 3.4.1 and
(2) A DATA file as described in Section 3.4.2.

The program can run in either an interactive mode or a batch machine mode.
If the batch mode is selected, either the module DEX370 MODULE must be on
the DS40 disk to sypply the userid and name to the batch machine, or if
this module is absent, the EXEC will query the user for this information.
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4.2 (M EXEC

The run stream or EXEC provides the facility for providing the file-name
file-type, and file-mode for the control card file and the data file. (The
file mode is optional with default to the A disk). There is the facility
for the batch mode or interactiye mede. In the interactive mode the output
can be stored on the A disk or'gent to the printer. The console file is
also stored and printed with the output in this mode, If the batch mode

is used, the user is presented with a menu of available batch machines,
their time 1imits, and hours of operation. See figure 4.2.1.

The 1isting of the GOAT EXEC s in Appendix B.
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GOAT EXEC ) S
. ORIGINAL PAG‘F: 13 | "
_» " oF POOR QUA
5 SPOOL CONSCLE
B FILE 5
.
| S
i l
i |
] '
= NAME CONTROL
B CARD FILE —
! {7
L j l o
? - R
" ; NAME DATA
! ‘ FILE
.
' DATCH
. BAT INTERACTIVE INTER .
% CHOOSE BATCH ol '
§ PACHINE o 8xsxoru.£
PRINTER
EXECUTE NAME DISK P
FILE R
CLOSE AND
PRINT CONSOLE ,
FILE ) ExeCuTE
¥ ox . . ) l
PRINT QUTPUT , '
CLOSE CONSOLE
FILE
m PRINT CONSOLE
| FILE AND OUTPUT
éc;‘
1 Figure 4:2.1  Functional Flowcliant of GOAT EXEC.
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4.3 OPERATING EXAMPLE

The command to execute the program is GOAT. After typing GOAT, the EXEC
prompts the user to enter the names of the control card file and data file
as follows. ([

i
g

FOR THE CONTROL CARD FILE ENTER: FILE-NAME  FILE-TYPE [FILﬁfﬁQDEJ
: (Default file mode is A) ’

FOR THE DATA FILE;ENTER; FILE-NAME  FILE-TYPE  [FILE~MODE]

Next, the EXEC prompts the user to choose the BATCH or INTERACTIVE mode as
follows.

'\
kN

DO YOU WANT BATCH OR INTERACTIVE? ENTER: BAT/INTER

»

oh mode is chosen, the exe i on begins after the user s responses to

WHICH BATCH MACHINE DO YOU WANT?

ENTER:  FOR TIME LIMIT (CPU MINS)  CORE  TIME UP
1 BATQUICK - 1 832K 24 HOURS
2 BATSHORT 15 832K 24 HOURS
3 BATMED 45 832K 24 HOURS
4 BATEOD 60 2MEG 24 HOURS
-5 BATJSC 240 2MEG © MID-8AM
g BATHOUST 240 8MEG  MID-8AM

BATLONG . 500 2MEG MID-8AM
If the interactive mode is chosen, the EXEC will continue With the fallowing

statements:

DO YOU WANT THE OUTPUT ON A CMS DISK FILE OR SENT TO THE PRINTER?
ENTER FILE/PRT

If FILE is chosen, the output from the GOAT priucedure will be put on a
user determined disk file which the EXEC requests:

FOR THE CMS DISK FILE ENTER: FILE-NAME  FILE-TYPE  [FILE-MODE]

Either after this response or the PRT response above, the execution will.
begin in the interactive mode.
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|
. COMMON
| NAME_
PARAY
~ DATA

ELEMENT

POSITION

10
11

12

f oo stk d - e
@

VARIABLE
NAME

NAS
NHSYRS

NYRSTH
RATOYR
GAP

ISCALE
IUNITS(80)

ICROP (80)

JOIN(250,250)

NARB

ARBSET( 20, 250)

I0UT

~IDSR(250)

A-1

DESCRIPTION

Total number of acreage strata.

Number of historical years
of acreage data.

Number of consecutive
historical years that are
used to calculate the H matrix.

The index number of the
historical year used for
ratioing.

The number of gap years

_ between the ratio year and

the current year.

Scaling factor for acreage.

One comment Tine that describes
the units of acreage and
production.

One comment line that déscribes
the crop type.

A matrix denoting which
acreage strata are eligible
to be grouped with each’
stratum.

Number of arbitrary subsets
of acreage strata on which
estimates are made,

A matrix in which each, row denotes
one of the NARB arbitrary ‘

‘sets of acreage strata.

A flag for optional
diagnostic output.

The identifying numbers of the
NAS acreage strata.
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COMMON ELEMENT

_NAME POSITION

2

O

10

1

EST

g

VARIABLE
NAME

| IDYLSR(250)

CLASS1(250)
DACES(250)

VDACES(250)
TAREA( 250)

YLDEST(250)

VARTY(250)

VARESY(250)

HSACRE{250,10)

HRATYR(250)

NGRPS

GROUP(250)

~ HMATRX (250)

BMATRX (250)

A-2

w r ] "

DESCRIPTION

The 1dent1fying numbers «of
tﬁ“ NUMYS yie]d strata,
Indicator vector of the
Class I acreage strata,

Direct acreage estimates for
the Class I acreage strata.

Within stratum variance
associated with the direct
acreage estimate.

A vector of the tota] area
for each of the NAS. acreage
strata.

A vector of yield estimates
for each acreage stratum.

Estimates of the (year-to-
year) variance of the true
yield.

Estimates of the variance
of the estimated yidld.

Historical acreages for each

-~ acreage stratum for each

historical year.
Historical acreages for the
ratio year.

R

Number of groups of acreage
strata.

The group indicator for each -
acreage strata.

The diagonal matr1x containing
variances corresponding to
the error term of the ratio

model (equation1, sectioh 3.3).

The sum of the two matrices
VDACES and HMATRX. ‘
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COMMON ELEMENT VARIABLE |
NAME POSITION ~ _ NAME DESCRIPTION
§ GAMMA(250) The estimated value of the
current gamma for the group ~
containing acreage stratum.
6 XMATRX(250,250) The optimal matrix for the
production estimation

(equation 13, section 3.3).

7 .- X0Cc1(250) A constant used in the X
vector of the acreage ™

estimate. A value is given

for each of the NGRPS groups.

8 NUMYS  Total number of yield strata.

9 IYDSEQ(50) "' The unique yield strata
jdenkifiers of the vector
TDYUSR..

10 TFIRST(50) The 'index number (1 up to 250)

of the first acreage stratum
) within a yield strata,
n 1YD(250) Indexing of yield strata
with sequential numbers
(1 up to 50).

12 XD(250) The values resulting from the
matrix X multiplied by the
vector g-
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COMPILED PROGRAM AND EXEC LISTINGS
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In general the GOAT system stops are for error conditions such as faulty "
1nput files, zero divides. DO variable out of range, etc. Each system stop -
is defined below. The stop numbers generated has a general format .
of: . , |
XNYYYY o i\ "
where o - o ‘ | O
XX is an assigned number to each of the subroutines ' ‘ o s
and ; “ :
fV/YYY is the nearest numbered label within the given subroytine. ';ﬁ
‘The subroutines of the GOAT syutem have been assigned the fo110wing ~@;1
prefatory numbers, XX: | o
- B
Subroutine Prefatory Number L
GOAT (MAIN) . 10 “’g
READFL 10 |
RDATA 10 v
GRPING 20 j
AYOPT 30 ]
FIND2 | 40 ] :
HGAMMA o 50 - /
PREST i | 60 ~'
STATS _ 70 :
ZONEST . 80
REGION 90
ARB 10
EST2 12
The following is a 1ist of system stop numbers and their description: y

Stop Number

10001

10110

10400

\’L.
™

Description

Error in reading the inputs files. Sy

The number of records in the input data file was found
to be greater than 250.

The 1index of the Tiistoricsl year used as the o
ratio year was fomnd to be less than or' °qua1 to zero.




i

i 0 e e

i

e e S R e o
Stop :Number Descrfgtion
10401 The number for the ratio historical year was found ta,
. ) . i
) be greater than the total number of input historical
years., '
i . ?
10440 m The JOIN matrix was found to be asymmetric after the
matrix was read in.
10999 Error was fousnd in reading the input file containihg
the values for the parameter common block.
10010 The number of historical acreage years was
found to be greater than 10, °
10015 The number of records in the data file was found to
be less than or equal to zero.
20056 An isolated Class II acreage stratum was left over in
the searching of Class II's in the grouping procedure.
20057 An activity indicator of a Class Il acreage stratum
was found to be in error,
20089 The DO Loop 89 maximum index range was found to be
less than or equal to zero.
20100 Two Class II acreage strata were to be combinéd.
20101 The JOIN matrix was found to be asymmetric.
20160 = A check if all Class I acreage strata to be

active and all Class II to be combined has failed.
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Stop Number Description o H
20219 i The DO Loop 219:maximum range was found to be less than L ﬁ‘ O
or equal to zero. °1
- | Y ]
3 20220 A Cliss I acreage stratum was to be combined with 1
e . another group, but was not accomplished. This may be Nopo
+ ' B - caused'by the structure of the join matrix or because . ]
of th&iratio of variances found, ” o
ke ’ 20251 7 After'the JOIN matrix was changed, it was found to be ) i
o  asymmetric. | o N i
f." “ ‘ ’ ) 3 ’ !
1 ~ S
20330 The activity array for the final steps of the grouping S
procedure was found to be incorrect. . o
Q 30001 : ~ The number of acreaée strata in a group was found to %" ar
| a . be less thanor equal to zero. o
, < q .
32010 , The DO Loop 10 maximum index range was found to be N
Tess ithan or equal to-zero. ' R
\\ ) . IR
(.«',’ 7 - { ';
30020 Cond1t1ahs for a zero divide occurred (BOT)% . S
C’ e "”iﬁ ﬁl"?&
30021 'Cond1t1ons for a zero diyide occurred (GAP). ﬁg,.{g
" i 5w ] é
30022 ~ The DO Loop 30 maximum index range was found to be I ;
: Tess than or equal to one (it:ishould be 2 or more). : 5o
» L 5 \ ¢
= 30030 , Conditions for a zero divide occurred (BVAR). i
30050 Conditions for a zero divide occurred (BMATRX). :
30061 Conditions for a zero divide occurred (BDS)
*The words in parentheses are the yariable names in the appropr1ate ‘
5 subroutine. S | )

C-3
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StoEWNumber
30070

30071

< 50001

50010
50011
§0012
50025
50026
50027
50090
50095
50096

50097

150098

60051

‘\\:\5

Description
"Conditions for a zero divide

¥

occurred (BMATRX).

Conditionsvfok’a zero divide occurred (EHIS).

e

The number of years of historical acreage data was

found to be less than 2.
Conditions for a zero jivide
Conditions for a zero divide
izonditions for a zero divide
Conditions for a zero divide
Conditions for a zero divide
Conditions for a zero diyide
Conditions for a zero divide

- Conditions for a zero divide

Conditions for a zero divide

Conditions for a zero divide

Equation &, section 3.3, was not satisfied using

the estimgted gammas found.
‘ 4

The number of groups was found to be less than or

&«

equal to zero.

C-4 ’
7

occurred (TAREA),
occurred (BOT).
occurred (HPMAX)z

occurred (E).

occurred (HISGAM).

B

oécurred (DEM) .
occurred (BdT).
occurred (TAREA).
occurred (HISGAM).

occurred (TAREA).

1

e




kDescrigtiéQ

The index for an arr&y was found to be out of rénge.

Conditions for a zero divide occurred (INGAYS) .

The index for an array was found to be out of range.

zero divide

array was found to be out of range.

zero divide
zero divide
zero divide
zeré divide
zero divide
zero divide
zero divide
zero divide
zero div?dé
zerq(divide

zero divide

C-5

v*"v_ﬂ____f_?,,ﬁﬁ,__
Stop Number
60080
60081
s 60082 Conditions for a
60084 The index for an
oy,
t 60085 Conditions for a
é 60086 Conditions for a
{ 60090 Conditions for a
1 60100 Conditions for a
| 60110 Cond{%jons for a
!
60111 Conditions for a
| 60120 Conditions for a
. 60230 Conditions for a
) 12030 Condifions for a
! 12040 Conditions for a
; 12041 Conditions for a
f N 12109
| [

occurred (VARESY).

occu;ked (VARESY) .

occurred (ONEPNG).

occurred (BMATRX).
occurred (BMAfRX).
occurred (HBH). .
occurred (BMATRX).
occurred (ROT).

occyrred (HRATYR).
occurred (BMATRX).

occurred (XOC1).

occurred (BMATRX).
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APPENDIX D
EXAMPLE RUNS
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EXAMPLE RUNS “

As explained in section 3.5.2, there is optional diagnostic output. This
appendix gives three example runs with three different options given for the

’ type of -diagnostic output, as well as three different sets of input files.
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