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Page 1
T.) INTRODI'CTION:

Ihe following descrintions and accompanying tables and figurggf

describe the geginnings of a series of models for the estimation

of carrying capaclity to be applied to a portion of the colonigation
area along the Transamazon Highway in Brazil. It should be emphasized N
'that this is not "The" model for carrying capacity, but only a
skeleton which will be altered many times before a series of
estimates is completé, What will eventually be produced is not
a single mcdel or estimate, but an arréy of estimates based on
different combinations of acsumptions. The preIiminaiy models
presented here lay the groundwork for a series;ofAbtochastic models -
of carrying capacity.. The skeleton computerlbrogfam presented
(Appendix B¢, although deterministic in the form used to produce _
the sample output (Appendix C), has been written in such a way that  _
a stmple substitution of a frequency distrijution generating function'.
for the fixed yield inputs would produce a result thch~is'stochast1c |

with respect to crop ylelds, The program has been written such that'

it can be modified and added to with maximum ease,

Data collection methods to be used in obtaining information
for use in modifying the model and in making the carrying capacity
calculations have been described ﬁn my proposal: rEgtimation of
Carrying Capécity for Human Populations iq a Colonization Area of
the Transamazon Highway, Brazil."” (Fearnside, 1973). Backgfound
information on carrying capacity determination‘methédg and agricultural.
potential in the Lransamazon area can also be found in the ér0p03a1,9
The tremendous scale of the colonization programs being reallized
in the Amazon Basin, toaether with both the theoretical and great

potential human importance of reliable carrying capacity estimates,

>/ are emphasized in the original proposal.
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ITI.) " DESCRIPTION OF FLOW CHART OF CAR YING CAFACI __RELA ONS IP "‘\

The flow chart of carrying caput:ity reletionships prescntcd on g,
page 2 is described box-by-box 9nd arrcw—by-—arrow in },ppondix A ‘ '
beginning on page¥, The table in Appendix A is arranqod by box
number . from the flow chart, and givea a definition oz avery box « o

.
. Ay

plus a description of possible relationship’ bctween the bqa:es e ‘;t;';'fj!,-
implied by the arrows leading out oi' each box. In addition, Appenﬁix S
beginning on page 66. gives a partici lilt of usumption:z (Appondix B
page 45). which models part of the hctwo:t of reu:ionahips :hown in

the flow chart. *his tah.le inc}udosa checklist indicating ﬂhi;:h

J

“li.

s

of the assumptions of the skelehon progran also lpply to the full. @
flow chart of carrying capacity relaticmships. It dhould be noted. 5(

that there are additional assumptions not rclevant to J:hc conputer ,-

-
L d

Aprogru which apply only to the flow chart— such assm\ptionl -re '
not included in the Iist in Ieppendix E. Mkewiu thon lumptim i;"'.'”‘

-

‘'of the skeleton program which also appiy to tho other ufomiations :
ompared in the checklist do not repruont conpletq 1lists for thcio L
formulations. The other forumlu compared in ‘the checklict are, tha -
one I developcd for the Osa Pennimula in Costc Ricl (!'enrasidc, 1972), :w
and one widely-used foriuulation from tlzp 1itorat.urc -(Carneiro, “1960),. |

In fairnus to Carneiro, it should be notsd tbat hin i'ornuiat:ion ‘ﬂas '

-

x

not intended for applicqtion to an- open systan fuch_as a coloni:ation
'progran._ It should be kopt in mind when compariﬁg checkiists of
assumptions for various carrying capacity mcdels, such as . thc lista 5,
appearinq in Appendix Yy that the modei with tho least assunptions ;x
is not necessarily the best modei. Assumptiono vAry widhly both ip
‘their impact on the results and in. the degzee to which they aro ;gﬁ;:;@%
met -= one crippling and inaccurate assumption may be far worae t&dn )
ten more minor and less far—fetchad assUMptions.' L

he procedure fOr calculating car:ying capacity outiined in- the »+~ '

B
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fiow chart can be aummarized as fdllowx.fi&il'ethﬁ@ lend 1n“th&'”’? )

area is first cla,sifled by land quality and a portion of it is" ,"L‘ 'i-

ot M : A

‘then allotted to colonization, The 1and allot*ad to colonisatidh vft:ﬁkﬁ

is then divided up into parcels known as "Lot@s" for colonist _
fanilies. Fach colonist must then decide Fow to aﬁlot “the land'*‘”fgg

--l'J- . M

irn his lote to producticn of th@ ~various graductae *he fixst step
in making these decisiona is the dividing of the Iete into field~aized
“patches” and predicting the pcten%ial yiela for eaah prchct in "&f'a

R -

eech patch based on the land quality of - thk.guﬁch, A unnhcr oewh FﬂL’;

v

paiches must then be allotted %o each . product sufflciont to naot

w 2 - f‘, o

the colonist's needs. ‘he colgnimt calculates his needs haund’on f‘
;,ﬁ
per caplita requirﬁments £nr thp varioua pzoducts and on the aiza _'{;}

of his fapily. Fatchea are xllotted suchwthat the prodicted yioid
will fill the family's ne&dsk with an:allcqnaqg he&ng nadc lan gg-e

1 - e L *" ..‘; ".‘.'.
puzrchase of produc'cs whj.@h aArs predietedi -:aba £n dmrt supply sfm f]

al” the patches in 4’he_ lote hava b@@n allocated initially. Th@ cash ;’
neczded to purvhase the products iR &hart $upp1y iz caloulated baa&duﬁk
on the mying prices of the pr@duﬂta, and. the additienal amounta }“d@;fa
the most profitable crop ﬁeedeﬂ to be pl&nﬁed in ozﬂer to quphy -i' ‘.
that cash is thern calculatned besed ea the sealﬂhg,price of the - ':’ff'
cash crops “he final mlls&at ion of pstcneagia then'made and the erops,
are actually planted. " ' -  - o ﬂAJV.T,mﬁ )
Onee the crops have been wia#ﬁwés ﬁhe yield reaultinq wi’l bo t&

.....

determined based on a number of fa&rcrs@. 4hese are: cat.qo ;ﬁ‘yv

populations, i:opography9 3011 nutrjents,-mertilizerﬂ, weathcmy ‘§R?§j:
intermianting with other crops, other technglogy,'and number of '
cultivators per hectare. %ost of these would be rﬂ}ated to yield3

pe heetqne through some sort of wultiliuea *regresaion. Hcst

wnfan e LT -

. Y . ; PO P - -~
| W E Lt e e v ey e T Repn pae e e e m 08 T e —~ e




Page 5 w. - - -,
year, and will vary according to their owﬁ probabiliéy dis&riﬁhﬁiohs;
Many of these factors affecting yleld are affectad, in turn, byi .
octher factors which can be used to p:edict thg}r values. - Thwqe ere
also shown in the flow cﬁart,, 1  - .

Once the harvest is in and'the actuﬁl.field is known, tﬁé i
colonist must alleccate to the variaus ponsible usen the product thate |
has been produced in his lote, plus any stared resorves from pravioul |
years or product supplied directiy by the gavernment. ‘he product -
allocation by the famlly must he wmade betﬁeen,&tcraqe, sale,'lﬁd.
eating by the family. Cash resulting frowm sale et products p:enent
in excess of the family‘s needs for eating and storage 1s used to :.,"‘]
. purchase those products present in the lote in amounts 1ess than |

the minimum needed by the colonist. . L «‘A,w'-7“:f;:

Wl

" After the amount of each of the proﬁucts avaixable for tha
family to eat after all adjustments through ssl es pnd purchases 38 fv
known, the per cap;ta consumption can ba calculated based on the o
size of the family. “his per capaita consumption cen then be compn;ed
against minimal govermmental standards for 1ivinq cOndiuiqns.‘-If
the per capita consumption of any produ(t is less than the minimal
standard, then the colonist canhg sald to hive “failed" in that
year. Repeated calculations of the ylelds {and possikly other
faétors as well) based on vilu=s Argwn f:om gﬁe probabilitybdistribut&ana
assocliated with each variab.e will aliow the computation of a 2
probabillity of colonist fallure. | SR

“*he model described ir tvhis flow chart envisions carrying

capacity not as a single puint beyond which either inadequate nutrition
or environmental degradatinn or both occur with certainty. Ratber,
carevying capacity is viewed as a_g_radient° "As the population size

increases and thus the size 2f the iote for any one family decreases,

the probability of colonist fsilure also -~ cese, Thte wav-or



Bege 6
could be expected to hold within the range of powla;tion wlu;aﬂ-';_i S
near the carrying capacity., Once tﬁis %rédient is e#tablisﬁed; BRI
the planner can pick what he éb;sidera tblbe an acééptableﬁlev&l
of risk that any particulasr colonist wili fﬁil‘in that year, and7-;
see vhat the population size corresponding to that probabiIity of

colonist failure. This population size then becqmea the caxnying e
capacity. This is diagrammed balow in Fﬁgure b Wi

.

FIGURE 1: CARRYING CAPACITY, GRADIENT

LA ) o Where: K = carrying
MAXPCP el - oo e ;;;;{f R o ‘ MAXPCPF w» BaAX~
' , . ' imum zccept-
' ' R « S - able probab-
¢ : 114ty of
s‘% RE r\‘ ’ » COIOM‘t
: failure

probability
,0f colonist

failure

size of populafitm - =ﬁ@§”

' Two additibnal probabilities releted to populatton size in ways
similar to the relation for the probability of cblénist fajlure are
also compared with maximum acceptable probahilities'in the carrYing o
capacity calculation outiined in the flow whart. Thesa o the
probability.of area-wide famine and tha prgnability of environmental
degradation. The probability of area~wids famine represents the
probability of an unacceptably large fraction of colonists "failing”
in the same yeare ‘he probabili%y:of environmental degradation .
represents the probab*ltty that the results of a land quality a:sesbment
made after the effects of the exploitation hava been examined falls -
below the governmental environmental quaiity standards for any one
of a number of criteria, Graphs similar to the one. presented in
»Flgure 1 could alsc be prepared for the pranabilities of area-~wide R

famine ard sawlronmes+3t degesdatioe
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In assessing environmental degradation thé’sﬁudy areé'is"“

viewed, not as & homogeneous expan'se whose ave:ag‘e'_lland quality-
decreases under the pressure of exploitation, but.rather as a ,
mosaic of individual patches ia different stages d? deg adation

or regeneration, At carrying capzcity an equilibrium would be t

maintained with the proportions of patches 1n each atagc af reqonerat&an
or degradation remaining conatante what those equilibriun proportion; ‘

B

are would greatly affect the result&ng value for carrying capacity. 'fgd;

_ and would be determined by the restrictions placed on the“sy-ten o

in the form of governmental environm&ntal quulitj'standardu. ‘ ‘Pnf féj
‘he carrying capacity would be known to. have been reached if v

a given population size resulted in any one of the three probabilities --«‘

the probability of colonist failuﬂe, the probability of area-wide

famine, or the probability of variaus kinds of enviranuenﬁal degradation -

exceeding the maximum acceptable probabilities for ‘each of theseo

oo Y
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V..) DESCRIPTION OF SKELETON CARRYING CAPACITY PROGRAM:

‘he skeleton carryinq capacity proqram preaantad in Appendix B ,'
beginning on page 45 includes many of»the sana xalatiouahipa as tho.
full flow chart of carrying capacity ralationahipa.. This can bo '?52“»"
seef from a comparison of the. Plow Chart of Skalaton Carrying Capacity
Program in Section IV on page 8 with tho full Plow Chart of Carrying
Capacity Relationships in Saction II on page 2. Tho nunbara —of tho .

 boxes and arrows for the two flow c¢harts are the aana, 80 that the -
"Table Describing Flow Charts of ”Artying Capacity “aktionahip'"'
in #ppendix A beginning on paga ié will also serve for the skoleton
program flow chart, In addition ‘here is a tabla of "Abhraviationa

Used in the Skeleton Carrying Caputity P'rogran" prasantad fh “ppcndlx D
beginning on page 58 and a "Paptis) list of Aaaunptiona fo: tha
i" Skeleton Carrying Capacity t'rt:og;l:m:"" qivan‘in Appenoix,s beqlnningth(
~on page 66. “ ' ij ,“5 | A ,a;' .
lhe calculations made 1n the pragran follow the dascription of
the flow chart of carrying capacity Aalationshipa given 1n soction ‘IIX,
with the exception that tha qroa' a:ray of factoxs usad to caleulata '
the yiéids of the diffarant cropn 15 aliminated, as aza the pnoviaiona
for storage. .Also eliminated a:¢ tha c\\lcu.lationa .of the aacond and -
third probability restrictions pLaced on carryinq capacity in tha ,
full flow chart: the probabi’ity of. araa»widb famine and the prohability
of environmental degradation. fha'knotty probleu of anvironnantal
degradation has been, in a s:mse, def:lnod away witﬁ the aasunptou
that colonists are not able to sorten _the_ fauow pariod ,balow. tha
figure specified as sufficlent for full rccoﬁary of the land (3604.;'
assumption nos. 6, 7, and 25 in “ppendix E), - I .
Ag emphasized in the Introduction,'the beauty of the skeleton
carrying capacity progrsm lies not in what it actually can do in its -

nresent condition, bui wr2t it potentially can do when anpropriate
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enbellishments have been made to eliminatg;,éy it least p;rtiﬁlry. e
detoxify, swm& of the more pciscnous’aaéumpfiénsi}isﬁed iﬁ Appendix Buﬁb
A checklis’: has been included in Appenéix £ indic#tiné uhiéh of the
assumstions listed can potentiallyvbe either reﬁ§ved or ‘softened |
through modifications of the skeleton pregram, ; , .~ T

The calculations are made through & series_éf 1terations'yhiéﬁif'
are <lagrammed below ih Figure 2. .Thé ;inesv;n ;ﬁe figure riﬁf;é&hé

the major "DO" loops of the program,
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The calculations proceed as follows;_ Ficst cn iﬁitial area~wide
land qﬁality classification 15 made, land 1s allotted for cclonizacion‘
in an area-wide resource basa allbcation, and the lote size is calculatcd
by dividing the area of land to be coloniz&d by the number of familihl.
‘he "within-lote resource base allocation" then becins, which accqunts
for moét of the body of the program. This involves two sets of .
iterations, one for a "hypothetical" within-lote resource base’ cllgcn
ation for the adjustment of prgcuction targets based on cash'croppinv,
and the second the "adtual” alidcation.i “he hypotheticaiialiccaciqc;3
is designed to simulate a d%cision process which Qould resuit in:.
rational decisions as to how much of each of the various agricultuxll
craps should be planteds & uescr&bed in the Description of Flow .
Chart of Carrying Capacity Rsiatiornships on paga 4 and in thc cpprdpriqte
place in the table of boxes xznd arzcws i Appendix A, tﬁis 1: hased i
‘on the perceived "needs" of the colonist ané on the expected yield :
from each of the availsb]e patcbeé~cf land. _+he colonist'z aseds
must therefore first be calculated, and thiu is done by multiplying
the "government geals for living stnndards“ »pplying to each pzcduct
timez the size of the famlly. A hyp@thetical allocation is made ﬂ“
aSSignlng patches gerially first te rice, theu to beans, and then tw
maize until either egch nezd is met or all uswable land 13 exhaustcd.
Game is produced in the "“rirginn or fully recevered patches left ov@r‘
after the allocations to agricultuxal crop@ hawa been conplcted. -'
Whethea or not a particuiar patch can be used tor, agriculture, and
vwhat vield can be expect@d from 1t, depends en ‘he ondtion of the ;}l e ‘f
patch. The position of wach patch in the cycle of farmthgzand . |

fallowing has been stored in the computer S memcry, and is recalled ';

and eramined as each patch is considered for allncation. Separpte

yields for the agricultural crops are calcula ted depending on whether §

> L. ' 4

it is in the first or second vear of cultivation: if the patch has

~——
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for the deterministic estimate it produces in its present form,
The additional complexity will make it possible, however, to easily
modify the program for future stochastic simulations. | .
The product allocation by the family includes a provision for
the sale of all product produced in excess of that needed}for:nccd
for the following yszar and for the family to eat,  xhe cash fronm the_
sale of the products present in excesw of the family's needs is used
to purchase those for which there is a deficit. |
The final amount of each product c¢aten by the family ie.then

compared with the "government goals for living standards™ Zor that

product. If any product is not present in the requisite quantititn;v

the colonist is c¢lassified as heving “failed", After a set number of
iterations of the yleld and product allocution calculations, the
proportion of iterations on which the colouaist has failed is takeé :
as the "probability of colonist fajilure® for that lote, year, aﬂd
family size., If the probability of colcnis\ fajilure exceed:s the
maximum acceptable probability of colonist f&ilurc, then-;arrying
capeity is judged to have‘been reached, and the famidy si;o used
in the preceeding run is taken to be the carrvinq capscity.:

All of the calculatiens above are then melé for each of tho

lotes in the study areas

Nextt the calculations are made for the subsequent year, with R

the land quality classification of Qach patch hgvgng béen idjulted .

appropriately based oh its use in the‘past Yeal. Calculations arxe

made over a large number of years as if it wers @real‘time".a.Duriné—;

this extended time the number of patches in easch land quality‘clasl'
will either reach an equilibiium, or at some soliit dndufficient

useable land will remain and the colonist's rrobability of failure

will be high.

P N T N
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If the colonist's probability of failure haslnbﬁ exceeded fhe C s
maximum acceptable amount at the end of the‘spécified number of
years in the run, then the family size is increased by some'increndh£4
and the entire set of calculations ?epegteﬁ. The family size is .
increased in subsequent runs_untilseither‘d preset upper lintt.fs_ i‘
reached or the probability of colonégt failure excgeds the nixihuu e
acceptable probability of colonist failu:c.; Once fhe maxiﬁun .
acceptable probability is exceeded, the carzyinq capacity is then
taken to be the population level conrespoﬁd ng to the family sisl
used in the run preceeding the exceasive failures/"

*or comparison with the results derived from the abovn dosqribed
skeleton probram, & short serles of calculations 13 also includ‘d
calculating carrying capcity based on the sa formula (of -Pearnsids, )
1972F and on the “sa formulz with a modification addad for the', i
purchase of game and the seed sown to make it nore _comparable with
the skeleton program results. ';g

All carryving capacities are expressed in the output in several

2o
P

formsx as the maximum number of persons supportahla on-the total
resource base,las the maximum nunber of pqrsons per-Square éilometery
as the minimum namber of hectares perchpita, and &8 the minimum
. size of lote’required to sﬁppdftia family'pf-six perkons.' A

‘\:‘ i

VI.) DESCRIPTION OF SAMPLE.INPUT AND OUTPUT POR sur:z.z'nbn PROGRAM: -

The sample input and output for the skeleton carrying capacity
program is presented in Appendix B beginninq on page'&5.5 ‘hendata_
used in the input is not intedded to represent reality, but is-
intended only as an illustration(of how the model qperates. ‘he;f

resulting carrying capacity estimates in the output are, of. course,

Tikawie~ noat cnngldaresd +~ ronredent rarrvino camedtbriae A€ anv




actual localitye.

‘he output of the program (lines 10-45) ccntains a full .
description of ths meaning of thirty of the‘thirfy-thraa differcnt‘%:
values whicl must be entered‘in the input, v”he threa vaglues not
explained in the output are:r the initial family eize at ghe
start of the first run, the interval by uhichfthe'fi;ilg;aize
is to be incremznted between runs, and the format requested for
the output. Two formats are possible for the output: one partial
and one full. _he full output is quite vdlﬁminous, s0 only tht{
partial one ras been includei in Appendix &, | |

It :hould be amphasized that the results disglayed 1A:£he

output rnot only <o not represent reliable figures because of tha

semi-£ictitious nature of the input data, but also have restricted ;5'

value jiue to the many crippling assumptiond4113téd“1n Appendix E.
The bsauty of the p:égram, hbuever,‘liés 1; the'faé£ that ;t 1-
only a "skeleton® in its pzesenﬁ form, and it is designed to ‘be _ ;
add:d to and modified to ﬁenl with most of thesc assumptiann. | e i
Th: assumptions of fixed vajues.for many of’thg varl&bles will‘be
i'portant ones to charqe. The resubt wili be a far nore pounrful

,tochastic model for carrying caparityal
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ALPENDIX A: TABLE DESCRIBING FLOW CHART OF CARRYING CAPACITY

RELATIOINSHIES 2

‘his table must be used in conjunction with the flow chart

Note:
appearing in Section II, page 2. Numbers of boxes (designated
by **(no.)?*) refer to definitions of the terms in the boxes,
and the arrows ¢f the flow chart (designated by (no.,nod)) give
possible relationships of the box numbered first to the box
numbered seconde. :
BOX BOX NAMES DEPINITION OR EXPECTED PUNCTIONAL RELATIONS
NOS. )
cw(1)** Total resource def: *he total amount of land of all
base (eg, land) qualities available in the study area.
(1-8) - Total resource “he amourjt of land aliotted to @ach of
base —= Area-wide the various uses will be limited by total
resource base amount og land available fjthe total resource
allocation basel, “he amount of land allotéed to .
any particular use would be equal to the
total resource 2se¢ times the propsetion -
designated for that use (the area-wide
resource base allocation). -
»s(2)°° Area-wide land defs The pooling of the land gquality
quality classif- classifications for each patch (bax 10)
ication to give the proportiofis cf land in esch
of the different land qullity classes. .
The land quality classes are defined by -
vegetation and animal populations (box 19),
Topography (box 23), and soil nutrients .
{box 25}. _ N - . o
(2-68) Area-~wide land The proportion of land in each quality .
quality clasfic~ clasg (box 8, the area-wide land quallty
ation == government cilaxgsification) will be compared with the
environmental proportion which has been gpecified for
ality standards that quality clas as a8 government standard
?3arious criteria) {box 68), In more complicated models
adherence to the-different criteria could
be weighted by different amourits.
(2-8" Area-wide land The proportion of land allotéed to each of

quality clasific-
ation == area-wide
resource base alloc-
ation

the various uses (area-wide resource base
allocation, box 8) will be constrained by the
proportions of land which are sulitable

for each of the different uses (Area-wide
land guality classification, Box 2). The
propertion allotted to uses requiring a.
particular land quality cannot exceed

the proportion of land of thet quality
available, “‘he area-wide resource base
allocation would only be made at the
heginning of the coloniza+tre wa. .




AFPENDIX A, C{HNT:

BOX
NOS.

BOX NAMES ) DEFINITION OR EXPECTED FUNCTIONAL RSLATIONS

F 3

o.(3)mo

(3-27)

00(4)00

(4-3)

to(S)a-

(5-3)

am(e)co

(5=3)

Insects - . def: A measure of the number of insects
which are poctentially damaging to crop
plants. In addition to number, ather
relevant qualities might includes type
of dama?e dona {(chewing, leaf wmining, -
sucking amount of damage per insedt,
and timing of damage in life cycle of plant.

-~ Not Included are pollinators and bio-coutrol
agents.,.

Insects == The larger the population ¢f insects, ﬁhe
Yield per hectare lags the yield per hectare that canle *
in patch ‘ expected in the patch. .

Inseccicides def: Quantities: of insecticides applied
per hectare. Other factors not includedsz -
type of insecticéde, and timing of applice
ation.

Insscticides =- The greater the anount of insecticides
insaicts epplied in a given year, the less the number
of insects that can be sxpected. The
effectiveness of the ingecticides will
be lessened, however, by the previoul
year's insecticides thox 6).

Pravious ' defsy Thae value £6r insecticides (box 4

year's for the year before, Another possible

insecticidas formulation would weight the value for.
insecticldes in each of the previous several
years by some dicay factor.

Previous year's The relation between the previous yea: s

insecticides —- insecticides and the airrent year's insect

insects population levels will be complex. At first
one would expect a negative correlation,
with higher previous year g insecticides
being associated with lower insects values.
After a given number of years of insecticide
use, however, high values ¥or the’ prQViou:
year's insecticides will reduce the
effectiveness of the present year's
insecticides due to the aquisition of
pesticide resistance by the insect populatic
Once this threshold point has been reached,
at any given value for current pesticldw
use the number of insects will be poa!tivel;
correlated.

Previous year's def: The valua for insects (box 3) from
insects the previocous year, '

Previous year's A positive relation is expected, with higher

insects =« insects vaIues fcr in«ects in the previous vear
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BOX BOX NAMES DEFINITICN OR EXPECTED FUNCTIONAL RELATIONS

rOS. .

ss(7)*e Insects in def: 'he values for insects (box 3) in all
neighboring patches within some radius, weighted by
patches some factor for the area of the patch,

the are¢a of the neighboring patch, and

the distance to the neighboring patch,
Possikly one should also consider the

type of crop in the neighboring patclies, and
the type of iansascts in the neighboring
patches (dispersal ability and damage potent-
1all _ )

(7-=-3) Ingects in A pocsitive relation is sxpected, with high
reighboring values for insects in neighboring patches
patches «~=— . 7. bein¢ associatsd with high insect population
insects values in the patch under consideration.

se(8)°* Area=-wide defr The propsrticn of land allotted by
regource base planiars for use aa colonization sites,
allocation forest: reserves, cattle ranches, etc,

Thies a2llocation would probably only be mmds
at tae outset of a colonization programe.

(8-9) Areakwide The amount of land allotted to colonization

e resource base is e proportion of land allotted to
allocation —- colinization in the area-wide resource
Jand allotted base allocation {(box 8) times the total
for colonisation rescurce base (box 1). ‘

«s(9)+* Land allotted Def: The number. of hectares of land which
for colonization is lesigngted for colonization by smalll

farmers as 8 result of the a:ea-uidb ~resource
base allocation.

(9-16) Land allotted for ‘*Pqilote size will be equal to the auount
colonization = : iand allotéed for colonization (box 9)
lote size ¢ivided by the nuaber of families (box 17),

: assuming that #8411 of the lotes are of
agual size and that all land allottéd for
colonlization is distributed at once. ~
Modifications of thase assumptions can be
mde, 1f necessary, in more elegant wmodels.
¢2(10)** Land qualit defs A classification into one of several
classifica’ion discrete clagses bamed on vegetation and
of patch animal populations {box 19), topography
of patch (box 23), and soil nutrients in
patch (box 25).
(10-2) Land tality The proportion of land in each quality class

classi’ication

of paich ——
arednlide land

qumlwy classific- .

aciey

in the Area~wide land quality claszification
(box 2) is equal to the some of the areas

of patches of each quality divided by the
total area of patches of ajl qualities.
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BOX NAMES DEFINITION OR EXPECTED PUNCTIONAL REIA TIONS

NGS.

(10-22) Land quality The allocation cf patches to each of the -
classificatior -variosus products (box 22) wilY be consirained
of patch «~ by the number of patches in the lote with
within-lote land qualities appropriate for producing
resource b gre that product. One would expect farmers
allocation to allocate the patches on thelir lotes

(after considering the amount of yield to
be sxpected for-each produc? given the
lard quality classification’ in such a
way as to maximize the fulfillment of tho
product "needs” (box 52),

a2(11)*° Weeds def: A measure of the density of weeds
wh'ch are competing with crop plants in
ths patch,

(11-27) Weedzp;;éfieiﬁ Ore would expect a negative relation to be
pe:ch“ ‘ fcund, were moras weeds result in lower
pai yields,

°e(12)*¢ niseases -defs A measure of the damage from crop

diseases in the patch. (Perhaps this could
be expressed as a percentage of the 'exp.ctedr
yicld from non-digeassd plants).

(12-27" Diseases — - Une would expect a negative relation to be

. Yleld per hectare shown, where more diseases result in lowered
in patch yieids per hectare, , .
ees(:3)** Seed variety defsc *ha variety of crop pla,t seed used.
(for crop plants) Each variety will have differences in:
response to fartilizers, succeptdbility ..
to disease, response to weather conditions
(timing and amount of rainfall), nutrient
content, and expected yleld given the '
soil type, &c,

(13-12) Seed variety —- Yra would expect each seed ariety to have.-an

diseases asgoclated succeptability to disease attack.
Unfortunately, it is often the case that .
thie varieties with the highest resistance to
fiseases are not the same varieties which
yive the highest yields when dilease-free.

(13=-27) Seed variety =—- Zach seed variety will have an associated

vyield per hectare
in patch

expected yield per hectare. ‘he associated
yield foi a gilven seed variety will vary
with weather conditions (box 32§ fertilizers
(box 28), soil nutrients (box 2 S diseases
(box 12), and”other technology" (box 35).

lhe effect of seed wriety on yield will be
mediated through these interaction effects.
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--(14)-.

(14-3)

(14-11)

{14-12)

(14-25)

-
~
-

as(15)ee

(15-3)

{15-11)
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DEFINITION OR EXPECTED FUNCTIONAL RELKTIONS

Farmed time
(yrs. of cont-
inuous cultive
ation)

Farmed time

(yrs. of cont-
inuous cultiv-
ation) =~ insects

Farmed time

{yrs, of cont~
inuous cultiwvé
ation) ~- weeds

Farmed time

{(yrs. of cont-
inuous cultiv—
ation) ~- diseases

Farmed time

(yrs. of contine-
uous cultivation)—-
503l nutrients in
paich

Years since previoun
exsloitations

Yrs. since previous
exploitation =
irsects

Yrs. since previous
exploitation ~-
wz2eds

def: ‘he number of years that the patch

has ken cultivated continuously. tiodification:
of this might includei: the number of crops
(rather than years), and separate measurses

for each crop growne (This could be combined
with box 30 == previous crop type = to g ive
a weighted measure).

It 1is quite possible that insect problems
will increase with inéreased farmed time;
Insects will approach a high value
asymptotically

Weeds .can k¢ expected to increasgse. with
farmed time., This will approach a high
value asymptotically.

L

Diseases canln expected to increase with
increased farmed time, Diseases will
approach a high value aspmpté&tically.

Soil nutrients can B expected to decrease
with increased farmed time, Soil nutzients
will approach a :minimum value asymptotically.

def: The number of years which the patch has
baen lying fallow since its previous exploi-
tations In the case where the patch had not
been exploited previously (for agriculture,

- as oppesed to hunting), separate starting

valueg would be used for the various boxes
affected by this.

Insects will probably dedrease with increased
years since previous exploitation. 4he
relation would be monotonically decreasing,
bat might well not be linear. The value

for insects might approach sofde low residual
value asymptotically after a large number

of years since previous expléditation.

Weeds would be expected to decrease
monotonically with increased years Since
previous exploitation. *he reltion may not
be linear; and the weed value may approach
some’'residual value asymptotically at high
values of years since previous exploitation.
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BOX NAMES

DEFTNITION OR EXPECTED FUNCTIONAL RELATIONS‘

(15-12)

(15-19)

*rs, since pravious
exploitation
diseases

Yrse Since previous
exploitation --
regetation and

" animal populations

(15=255

ea(ls)oo

(16-22)

ts(17)oo

Yrs since previcus
exploitation o=

soil nutrients 3a

patch

Lote size

Lote sizeg =
within-lote
resource base
allocation

Number of
familiies

The soil

' Def:

- <

‘he value for disease could be expeacted to
decrease monotonicalily with increased time
zince previonus exploita*ioﬂ. e decreszse
might not be linear, and the value for
diseases might approach some residual valus
asymptoticaily after many years since the
previous erploitation.

®ars
‘his

Secondary succession ' will proceed. as
Dass since the previcus exploitation.
will include changes in the relative
aibumdances of the various species, increasing
or decreasing depending on the species.

“he soll nutrients in the patch will probgbly
decrease at first due te¢ erosion and subsequ-—
ently, inceeass with years since previous
exvplecitation. The nutrient level wmill level
off ot some equilibrium value after a given
aumher of years. L he effact of the “yra.
since previous expioitation” (box 15) will
show itself through its rate of s0iI nuirient
regeneration {not shown in flow chart), which
will be a function of the years since
previous axploitation.{boex 15). The rate of
s31l nutrient regeneration will probably
begin as a negative value_du
sropion, incCrease quickl 8 §9§¥t3§§t§§g&es
then decline approaching zero as¥nptoticalﬂy.
nutrients in the patch {box 25)
will be equal to the previous soil nutriets
{(box 36) minus any loss from soil depletion
or plue any gain from regeneraticn (ie. the
s¢il nutrient regeneration for the yesr in
question times the interval of one year).
Also see explanation for amount of soil
depletion from previous exploitation - goll
nutrients in patch (26-25) and previous soil
nutrienta - goll nuatrients in patch (36-25).

defsz the size of each coloaist s parcel
of Tand (lote) in hectares. It~is zssumed
that sl) lotes for colonists are the same
sizea,

“he number of hectares allotted to each
product will be constrained by the number
of hectares available in the lote to be
allozated,

The number of colonist families in
the colonizgtion area., In more elaborate
formulations of the model, a subprogram

using demographic informatien to praiect
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AFPENDIX A, CCNTINUBD:
BOX BOX NAMES DEFINITION OR EXPECTLD FDNCMIONAL RELATIONS
NOS.
(17-16) Sumber of The lote size will be equal to the land
families == allotted for colorization divided by the
lote size number of families (see 9-16).
*»(38)°** Size of defg The total number of colonisés in the
population (N) area. this could also be expanded to include
non-farming portions of the population (shop
keepers, qobernment personnel, etc.) In more
elaborate formulations of the model, a
subprogram using demographic information
te project chanzes in population size could
be added.
- &
(18-17) ?§§°_:fn52§:i°:§°“ The number of families will be equal to the
families size of the population (box 18) divided by
the average family size (ecual to boxk 43 if
all families are of e~ual s’.ze),
¢¢(19)*°* Vegetation and def: A classification of the wild plants and
animal populations animals in the patch. Animals sdefers to
potential game species == not insects, or
animals not eaten, etc. “‘he vegetation add
animal populations box is only to be used
for the calculation of yield per hectare for
patches which have either never been clesred,
or have been exploited and left fallow,
For the land nuality classificotion process
(box 10) however, crop use is to be included,
(15«10) Vegetation add The vegetation and animal populations willlw
animal populations-- one set of criteria for making a land quality
land quality classif-classification. ‘he populations or the sizes
ication of patch of individuals of particular srecies could
be gingied ouvt as defining criteria for
various classes,
(19-27) Vegetation and The relation here depends on the product

animal populations-
~yield per hectare

¥ in patch

whose yield is being measured and the plant
or animal popul tion in question, “he
animal populations are cleczrly directly
related to the yéeédds to be expected from
hunting for gane, 4he plant populations
often provide a good indicator of the yleld
to be expectédd for agricultural crops if the
land is cleared and planied. %~ater succession-
al stages wculd probably be correlated with
higher crop yields after clearing up to a
point.
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BOX BOX NAMES DEFINITION OR EXFECTED FUNCTICMAL RELATICNS

NOS.

*¢(20)** Seed source def: %his includes & variety of factors
(for secondary affecting the availability of seeds for
successional gegeneration- planting of seeds on
species) abandonment", distance to an uncleared

patch, the size of the uncleared patch,
and the types of seeds in the seed source
(dispersal abilities, etc.)

(20-21) Seed source *he nearer and the larger the seed surce, the
(for secondary faster regeneration can be expected to procee
successional ' The regeneration rate would probably be
species )= limited by the arrival of seeds within a
regeneration rate certain range of values for arrival rates.

“his would be directly proportional to the
area of the source gea and inversely
proportional to the square of the distance
from the source area. It would also be
dependent %; the dispersal ability of each
species. is would "« more-cr-~less parallel
the analysis for dispersal between oceanic

islands.
*#%(21)** Regeneration def: The rate at which various components
rate A of "vegetation and animal populations®" (box 1

are regained after the ceasing of exploitatioc:
This will be different for each type of

plant and animale. <+t will also not be .
constant over time.

(21-19) KRegeneration The population levels for any plant or animal
rate -~ vegetation species (box 21) will be equal to the previou.
and animal populat- year's gopulation of that plant or andmal
ions (box"31) plus the product of the increment

- (one year) and the regeneration rate (box 21)
It should be remembered that the regensration
rate (box 21) to be used in the above will
differ depending on the number of yeazrs
elapsed since previous exploitation (box 15).
If the patch was exploited for agriculture
in the pref¥ious year, then the value for

"previdus vegetation and animal populations®
(box 31) will be zero.

*2(22)** “ithin-lote def: ‘he assignment of patches to various
resource base crops and other uses by the ghmily. See
allocation the explanation for product "need” {e within-

lote resource base allocation (52-22) for
the allocation procedure,

In addition to’'tHe influences shown on
the flow chart from lote size ‘box 16), land
quality classification of patch. (box 16)
total subsistence cash need (box 55), and
product "need" {(box 52), the within-lote

g g A o -ﬁ‘,"(\pn&fhm A L. A I
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DEPINITION OR EXPECTED FUNCTIONAL. RELETIONS.

patch —- yield
per hectare in

POV S

BCX BOX NAMES
NOS.

T . ’ . ) < s
+0(22)°" inflwenced by government standards (box 68) -
(continued) such as the stigulation that 50% of the

land must be foreated, by an anticipated .
vield from each patch (not showm in flow
diagram), and by seed avaialability (also.
not shown on flow.chart), Also inyvolved 4n
some cases might be the amount of land that

" eould reasonably be cleared in a ?1ven time -
as restiicted by the family size ‘box 43).

$22-24) ‘VWithin-lote Once the assignmwent of each patch in the lote
resource base has been made, the collection of pa: yhict
allccation == have been assigned this product is
patches allottead Ppatches al}ottted to this product in Iott"
to this product (box 24). ~t will be necessary to keep track
in lote of the history of each patch, as this will
’ affect the field expected fron each of the
different patchos.v _ T
cs(23)** Typography of deer The dlope of the_terrain in th-patch._ A
[a tch : L gs., e
- (23-10) ngzgr:fh{agg ' There are two nossihle ways to use to raphy
p lity classif— data in classifying -1and qualityZ (1) to
guat{ ¥ cf teh divide all patches Into classes based on land
cation o pmteh . slope groupings, and then subdivide e of
these classes based on 80il nutrients ‘box 25

_and vegetation and animal popultions-{Box 19}
This could be used in predicting expegcted
yields, but the second approach would probabl
be better for this.~ Approach no. 1 would be
mos: ugeful in making the area~widid resource
.base clzsification "box 2) for use-in e
comparison with government envt:o ntel:

' quality standards {(box 68). (2) e ather
approach would be to obtain mnl*ilinaar '
regressions for predicting yield for each.

. of the different crops based on. topoqraphy

" (box 23), vegetation and animal popula

¢ {box 19), and soll ndtrients (box 2, |
predicted yield from this epproach woul be
most usefu.l‘for within-=lote resourcc bm _
allocation box 22). . :

(23=26) Topography of The greatex the slopofaf the land, the more
patch ~= amount erosion can be expected from each nravinul
of soll depletion exploitation. ;
from previous .
exploitation. . . A

2:=27) Topography of: The greater the slopo of the land, the~iess

yield one would normally’ expect. ‘hére may
be additional special cases, such as swamps,

2. whare Taw JTand nlwvas radurad Ar ket -
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80X BOX NAMES DEFINTTICH OR EXPECTED FUNCTIONAL RELATIOHS

NOS o . '

»s¢24)*+ Fatches allotted def: -This is the breakdown of the analysis
to this product in by patch. Separate yielids will be calculated
lote for each of the patches assi?ned te this.

product, to be later lumped ‘box 44) to .. .

give the total amount of the preduct produced

in the lote. ‘ost patches wil} be sgquivalent

in size to one of the colonist s fleldd «—

samethimg oR- the oxrder of ona hectaro or 1888,
. 2y g -,

(24~27) Patches allottad Ea:c:h wch enatteg to uf.is ‘product must. m
to this product in  examipsd geparately and & yleld calculated
lote - yield per baged orf thy various: ‘vartables Iisted as
hectare in patch- affeﬁti'riy&aluq; o M~,,y» S ;y%

22(25)** Soil nutrients - deTy Hﬁaauras of &Gnqontrations éi ul
in patch - soil nutrishts $4d other indicator’s Faat1

quality. ' Ppssilis sesgures night “includes -
s0il- typey dupih of-seily- porositygp cg:pnating
piy. pereant orgaiiic asttar (or tots

an& both t@xml angd‘available gwantities of
%hoﬁp!wi'ous, pa‘tam,!.uuﬁ nitmgm {ni.t:am

and*nifgiteﬁ‘ : zw., &

(25-10) Soil nutrients ‘ Seo»rel&tien ﬁmﬁ Cgagr ghy of patcb-_nllund
in patch ~- land quality of prTak. 073 the sand "two .
quality classifice appf@amh@s couiq be ayylied bere.-h%“, f{(
ation of patch _ ‘ wheN » "Giﬁréf"

{25=27) .30%1 nutrients in - The qreater the soil*autzient contggt the
patch == yield pexr qraatet the viald one can expect,. he telatt
hectare in pztch “may Will not bs liésazﬁ diuinishiﬁq returns

| B2y h&sagbuq§$d nggh values for soil ﬂntrh
. ienm '~ T v u . v . .
. ogaa " "’Kc’% .

9{26)°* Amourjt of soil The‘ré&uct T ariouﬂ‘msanurqh ofé‘;
depletion frem = = soll mutri ot fhe aid ef the - -
previous exploit-  prewious. axpldf qgvcst*&ﬁﬁiiog“ﬁaﬁb‘f
ation e T C&ﬁj{ﬁ*}yﬁjﬁﬁd«ﬂ;»deI’~§'J'f' 3

(26-25) Amount of séil . . The msiimhtxﬁéa bcn *box i& %2 4
depletion from be equal to tha valqp for-"goil Y

i patah® from before: &he_ Previous : oxpl«

previous exploit-
ation -= goil

. putrients in

patch

stion {box 36) reduced by the "aaoupt - o
5011 dagletion from previous exple RS onil
{box 267 after modification for effeckg :

of "Farmed tire"” ‘fbox 14) and “ysars »HiNEN

previcus emsploitation® fhox 15). (Thas™ YA
subtzaction of soil deplation from previess °
exploitation (box 26} from the aoll Butafents
in patch &t the kginning of the- previousdy ..

-~ exploitation leaves the soil nutrignt valuh

Bt the end of tha harvest period.” “ha Lakhbs
time efiect drops’out when making calcuiﬁéﬁbﬂ

‘for every y2ar, as would be done in' a
momputec siduintfon.  *o the 5041 pukedoms
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80X BOX NAMES
(96-25) value for the end of the last harvest.one -
continued would add some fumction of the sodl nutriant

“(27)“ Yield per hectare

(27=37)

”(28)“

(28-27)

no(zg)oo

(29-26)

*s(30)ee

in patch

Yjeld per
hectare 'n
patch -~ amount
of product
produced in
patch

Fertilizers -

Fertilizers --

yvield psr hectars

in patch

Previous
fartilizors

Previous
fertilizers ==
amount of soil
depletion from
praevious exploit-
ation

Previous crép tyre

. the end of the last harvast and the b

.fbox 25;¢) - ?

" The vig

g

-1t1$ rnhﬁt

valiue from the and of the last harvesg®, -
fuqctinn would- be a measure of the amount
of arcsion or regeneration occurring between
iag
&f thae mrrent one, and would be deri from
the rele ilon of. the yesars- since. pvsqicua_.
&xploitatnon ﬁéb@X’269 to the soil nutfi&tta
.;., iu}
defs  ‘hae pcodaac:tioﬁdm kgs/hecﬁa:w:é&iﬂf
the prodact. belryg ‘considered 4in theap?ﬂm
an

“his

If a patch, 1s interplented with agre

Cne Crop, th&«?i@id.fgg ‘esch CfOP'ﬂill ha
=omputed sem zately, e RN

= "9

.o m.'
‘w

“he famunt of product woduced in tha plwh
(ox 37)'4m e 1 to the yield psr hectars
ir the pet hnx 271 timeﬁ the area of

thy gutch f o ﬁB)o . :

' Bl
1\! "
=3 . .- R

q3

dei: The quaaf ity pf fstirizer ased ?ﬁgnlﬁact
Furiner refinemants could bermsde +to mw _
“for aif "&fmatx tms o fartilims. R

¢’ mr ﬁﬂﬁctm can he: axmtod?
inciease with lhcreased-applications

vfaxﬁﬁlise;sﬁrﬂE}ﬂiﬁ&ahiqurcturns can
‘be ehppctmé,’hauﬁ iz, 2% high a Latk&un
wifliglso dépané on

&

levé s’ The xelat
Q?‘a rmouRt of :Agnut &gnu alrsady mm‘?'
in tla, pich - ‘he increment fom

Furi 1izers %ilziﬁeobahly beﬂgreatust L B
lgwnv at&rfing fettility 1ave18. = Ty

dﬁ.-, The qu&ﬂt&tiec of fe:t111zarq ‘hoﬂ za)

uiging. expe@t:&@%& oy
1udth tnageaaeé previuus ‘fertiliza
the relation wouid aasily privee Yo
utnerwiaﬁ.

S o : 2,
*he type of enop which had b ean grown

gdef s
in the pateh during. LS prpvtcus paxiod‘of
yxpdbitation» S . T

~‘/r X ,j_\.:"‘fﬁ} ol ) . A A .m Y‘A“ ,f':

SRS ¥ -
T e _Vx
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{30.26) Previous crog
type -= amount of
soll depletion from

Bath crep typa will h@ve a cﬁaractmr&&tic
amgunt of sell ﬁapzetﬁon.nssociated with ite

-

previous exploitation ‘ : . " S S

#2(31)°* Previcus vegstation
and anipal populite
jons

~19) Previous vegeiation
and animzl popalat-
joas

»s5{32)e* vearher

o~
[ES
3]
b
N
)
—r

waatrar - yiold
par hecl.are in

po wch

sa{23)%® “nterplanting wilth
other crops

§33.27) latecplanting

with other planis o

yieid p=r hectars
in }.JU\ ol

©2(34)°* Previous technelogy

(34-2t) Previous technel-
ogy =~ amount of
soil depletion frowm
previous exploitat-
ion.

“°(35)** Other technology

Mesw o m&a*mmu»@ T

- i)f 3‘.’“.&1 Dut&‘fﬂ’ﬁ,tﬁu .

def: The rr&viuus year's poﬁulntionﬁ @f thos
kinds of wiid plmts shich e relcm& E--4
*ha xegen@rat$sn af sail nutrients.

Ses wxplanation for. regeneration rate «*‘

ng@tutica mnéémimal p@pumttions (Zlnlg)g

\ : R

dafe A pRDSUL "‘ﬁf the &ui?ability oF- h
weather for, the growinglof ‘the crop in
question. <‘his will imclude not only tha
gmount of rminfall, but 2lso the timiny of
the rainfall in the 1ife cycle of thg pladt,
“he messure might be expreszsed in scun Form
s ucth as the parcent of the optimum yiald
{with resgect to wasther’) ke be expectod
wader the conditjions eb@anved dux*vg tha

-

The woré suilaiblae the westhar afrom the

definition of box 22)- the highat t&e yimid,

gaf: 1h@ mAxsd*piantiqq of wmers than. ope

crop aimult&neuusiy¢ “*his might be sxpresss
a& the percent of ground 2res devotad o t.ﬁ
»r@p #hoBe praﬂuctimn~ig heing obnexv&dm 2

T qrﬁ&tﬁx the percemt of the grouné SEBE
plénted with 5 particular &rop, the highar
the percent of the @n+*M&m vield to b
eRpectedy” . ~

cef . any forms of cachnnchj amnl@yaa in
the previoues year which would have a-besribg
vis gither the depllation or raganernt;an

“ X

Zach type of technolegy will have .a characte
istic raty of soll depletion asseociabad with
ik, Both déhe nean apnd the wverisnsa of the

“soil depletion rate con be expected te

difrer betwsan technaloqiesa

def: Any cther formg of #echnology JREQ ip
the wurrent veay nct listed above wnich woul
hava an &ffsct or the vield per hectare in
tina patch. Tneae mizgnt include: mulching,
verious. methods of clearing and burning (bl
dezlnmm siagh~andeburn, slashe-zndzleave,

e o A o i e R e G B DX e o A o
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DEFINITION OR EXPECTED FUNCTIONAL RELRYIONS

e {35)ee
continued

(35-27) Other technology--
vield per hectare

in patch

tx({363** “revicus moil

nut:rients

Previous soil
nutrients - 35841
nutriwrts in patch

s+{¢37)°* wmount of product
producad in patch

(3744} Anount of product

produced in patch oo

iumping of patcheas
in lote.

sef{@)ee Area of patch
(hectares)

{24=~37) Area of patch
- {hectares) o«
amount of preduct

produced in patch

¢z{19)*» Cultivators per
hectare

{sze explansabtion 26-23).
. 8043 nutrients in patch (box 25

erbicides (having effect on weads, box 1ll),
romposting, irrigation, plowing.and planting
and harvezting varistions, and other special
praduction techanliques such asz. paddy, #ish
cuiture, gardsan flata, etc.

bsch type of t@ﬁhnolaqy will have a character:
istic yield sssociated with it. Both mean
and varisncs of the expected ylelds can

be expactadl to. vary with different technoliog-
iaspJ . ) . oW .

def: s values for tha varicus meesursc
of "3511 nutrients in mrtch”™ (hox 35) from
hé b@q;uninq of the arqvious year, ©

i the pateh was ewploited in the prpvinus
yaar, then the soll autvients in ths pateh
wlll ke decraasad by the 2mount of seil
depistion frow previous exploitstion

Jn any csse, the
will be
incraaged bv ~ome s5i} nutrient reggration
rate yalue lnot shown im fiow chart) which
is charactedistic off the years sinCe
sxploitation {pex 15),. See also? explanstic
for yrs. since pyeviouﬁ explolitation —w aoil
putrients in natcﬁ {1§~25). :

The amount of product in kilograms produced..
in patch. ’ T o

Tre amount of product produced in patch: fbox ¢
iz sumned over alil patchss in the lote.(bax 4
to give the amount of product praduced 1n
ioke {(box 45).- .

-na arsy ol th@ patch in hecﬁares

. "r{&t} . k"'Pw
The amount nF prﬁﬁucx produceﬁ in patch
(bewe. 37) 48 egual to the yield pes hec;qta
inthe patéh fbex 27) times the area of
ths patech {box 38). /

/-

K S

"

N

def s *he nunmber of persons in tha fFamily
will have to ba expressed in some form
ceflecting the cultiyating wotk they b

be expected to dg. ©oaversion factord cdn
be devised for standamiizing the etk of
chiléren into “cultivedak™ units, In tha
cage of patches allotted to agriculturd, the
number of such hypothetical cultivator& PSR

Vomgmtons n € bl fonemd Tand da bhe ¥, qi5
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BOX BOX NAMES

NCS . .

*»${39)%* some other measure such as man-hourn per .
continued hectare of unclsared land would have to '

{39-27) Cultivators per
hedtare «= yleld
per hectare in
patch

«2{40)** Prices of technol-
ogical goods from
-outside

{40=~35) Prices of technoi-
cgical goods frowm
outside ~~ other
technology

*s{41)** Hectares cultivated
in lote

(41-39) Hectares cultivated
in lote —= cultivat-
ors per hechtare

»v{42)*® Age structure of
family/

be used. . o

‘he yleld per hectare could be expectad to
increase with increasing numbers of cujti vet.
ore per hectara up te a point, and thea level
cff as further inputs” of labor resulted &i
diminishing returns in thrms of ylelds ;’he
relation would differ, of courss, for aach
crop and technology. v

"he price Cinmluding transportation ceagp,ehﬂ
of gcods needed for any of the procedures

" being used undar the heading fother

techpolegy” (box 35). Simiiar costs might
ke néeded for outside-supplied items such

as insecticides (box &), fertslisers (bax 28}
and sesds (box 13}, S

g pricex of = given technological good
neaded from ouiside increase, cne would.
axpect B dJdecresse in the use of ,echna&ug&as
raquiring tha® item, There would be
winimur threshold price below which furtherx
decrsages in price would:-not result in
incresses use of the technblogy.

def: the totazl nusber of hectares cult&wgted
with some agpicultural {annual) crope
crop azrea and padture ceuld probably be

‘axcluded unless it formed a laryge pzrt ¢f

the lotes. In the-gase of calculations for
hunting, the unclemrnd«aree in the lgte .
shouid be used. e

wr R

*ne cnltivators per hectare fbox 39) would be
equal fo the wumber of cultivators in the -
familv”{(which would be. obtained by correcting
the size of the fawily for the sex end age

of the irdivicduxzl menipers ‘box 42} reflecting

. their comparatime wvalue a3 cultivators)

dividad: by the number of hectaraes -uitivated
in tho lute {hox 411, ‘

defs ‘h@ number of persons in the fanily
in each ages class., (Sex informwation may.
2lsc bg useful for the adjustment for each
person & potential value as a cultivator)..
In more elaborate formulations of the model
a subprojram using demsgraphic informatiocn
o project changeg:in aze structupe cound
be added.
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PEFINIFION OR EXFECTSD PUNCTIONAL RELAIONS

(42-39)

re(q3)ee

{43-33)

(43-65)

(4352}

&u(44)0s

{44-45)

*&{45)”'

-

Age structure of
family == cultive
ators per hecitare

Size of family

Size of family =
cultivators per
hectare

Size of famlly o
par capita congui-
ption of product
by family

Size of family ==
product "need”

bymping of
patchee in
lote

Lumping of patches
in leote -—— amou:t
of product prodics
ed in 1lote

Amount of product
producad ir lotw

. cultévators.

.. In:more elabotsfe’formulations of the

. praduct. esten Dy F
- by the

thae pzoduct “reed {

in lote (3ﬁm44?a_

!

The«agésfand aiso the sexés) of the individua:

mesbersz of tha family (box 48) would be used

with some corrsction facter to standardize
tha iﬂdkviduals i bexms of their value as
*hg sum of all the gorrected
cultivetor values Tor+the family wiuld.
divided by tge number OF hectares cultdve

in the lote ibgx 43%) to give the cugtivh
per hecrare (bux 39)._] : ‘

iy nmmv o persons’ in the fmily,
acdsl ,
A subprogram could.be sdded using demographic
quarmatiom tﬁ project chanqes in the ?gﬁily
3}'“. ' . o,y ;"’"“7 . t‘/;"

Sme gxpﬂanatians -£aF #ge structure of family .
cujtivatdes pér hectare.{42-395) and hectares
cnltig?t@d in lote w«vcmﬁtivat@rs per hectars
(41391} S i e ﬁ

dst*

."‘.af

Tha per capitm conaumptign of: product‘by
fesily {hox 65)- is sgual; to the sEmouny of

angmy {box 63) dix
ﬂize of. famiﬁy (hox &3}“ ,h

%p hvfx

'Thw praduct “need"® ion 52) for & 'given
‘praduet I8 equel. to the - qevarnmsﬁt qoals fer

1iving. shandardz ¥ {hox 69, for that pavdmct
ties the Bise of family (box<43), - In mo
eleborate fatﬁul&%iops sone could meke . v~‘
diﬂtincticna umtug@n faﬁily-memb@rg of » .
d*fegramt ages- an sexes~im calcul&tan

'ﬂ',

def: *he combiming of the amount af pr%dnct
produced ‘box 17Y frém a1l patches in the
lote which have been allocated Lo, this
pradu"t iﬁ b@x ?21 ' L

Sews expl&naticﬁ for" amount of . prpdnct

peoduced in pstch -= lumping bf peatches ¥

def: ‘he amount of the product in Kgs.. utileh
has been produced ian all of the patches in
the lote which had b:en allocated for this‘
product, ‘ o

4

&
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NOSs. B - :
{45~48) Amount of product Fne amount of proacduct present in lote (box48)
produced in lote == is equai to tha2 armount of product produced
amount of rroductk ote “box 45) pTuz the stored raserves
present in lote avai¢ﬁb & fwax 4€) pius the governwent supply
of. p*oduct Viex 49?.
L. LR .- ‘ . -
(46) ::g§§gb§§5§g;$ def: The smount (Kgs,) of -the product which
previous year) was stored in the precesding yeer {box S0)
multiplied by the fraction which has been
loat in the interim due to 1poilaqe (b@& 47).
{45~48) sStored resaerves  Ses expianat;wm fori amount of product prod~
avalieble {from uced in lote - amount of product present
PLEeViOUS y8ai )} == irc lote 145-487. CL .
amount of produst : ) ‘ - »
rresefnc in Jote. .
*s(47}%* Spoclilage def: The fraction of the amount stored in
the previoug vear 'box 50) which is -lost
in ene year's time (or in the interesl
hatusen har¥esez) due to spoilage, rats,
imseats, @tno . .
(47~4€) Spoilage ~- stored rh@ "stored resecves available ‘frcm )
Zeserves avallablie /4 sar)® (bowl 46) s equal & the amoun
(from previcus yeag) previous ysar % =qu
“stored in Previous years bax 50) tiweg he
apoilage 1bex BT) ey e
J
+2(48)*¢ Amount of product def: The amount of the ptoduct ‘¥gg,) intcls
present in lote - 18 present -in the lote from indigenous S
pr@ductimn, gtorgd reserves, or govsrnment
suppl¥. ~-his does not include product wisich
is bought, sither from other celonists or’
from autside af the systsme. It is this
rapount .of product present in lote™ wﬁich ‘
will be usad by the Family in'making ‘ascision
gpoat how to allocate product, if there 4s
2 “gurplug" of preduct, or in makédng decision
abcut how to a2ilocate cash if thre ias |
a"defic¢t" of product pressnt. s
{48-51) “mount of product ”%g vproduct surplus or deficit in 1otc”

present in Jotdteom

product surplug of
deficit in lote

{box 51) iz equal tc the amount of product

‘present in the lote (box 48) minus ‘the produc

ineed” {box 52%. If the value is negative.
it is & "deficit", and if it is positive it
is a “surplas”.
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DEFINIDICN ?“ “¥VECTV” FUNC TCWRY, RELATTONS

{45~59) Amount of product
" present in lote -w
product allocatdien
by familyy

»s(49)** Governrent supply
cf product

(49-48) Goverrment supply

By e AT 200 O s e

e g e

See drfaniticon of product alliocation ny
family {hox 593,

de¥: “*he amcunt ("gs.) of product givem te

the colonist in famina relief efforts,

in first-yesr settling-in allocations, six,

Sez explanation ofs amoupt of proﬁhct.v“

of product -~ amount produced in lo%te - auagunt of prkoduct
of product present inpresent in lote ‘45-48). "Aiso -noké:, one’

lote

*3{50)*° Amourt stored
in grevious
years

{530~4E) amcant stored
in previous
VYEULS w= atoled
reserves available
{/rom previous yrsa.)

»2{S1;"® lroduct sSurplus o
deficit in lots

‘ net imbslance in the. fewlly’s trade u
‘the.butside, but té& the amount of pre s
_which needs to ba:purphased to, wttsin Lo 5

(51-53) ‘*roduct surplus or
deficit in lote ~-
cash need for pr@du
et curchase

might include ﬂi‘%s oy ”lrans" from .

ne}@hbmrlng coloni@ts here im the nnalyais

N
def: ‘e value from oamount of pﬁbduct
stored thox 37) from ths précaadiﬂu yesr

¢z harvast.

Sew umgﬂﬁnaticn,aﬁr -Bpoilage = sQOfed
rEBRIVES avaiiab?e (4746,

. . I ‘ e

deds . ﬁ'@ﬁ@hnt of prcduct pxes@ﬁ% in
iote" {mox iQ? tess the. "produtt ‘needi® ’
(box 52). kis is & measure of the. emdnht

of "gurplus® to be-sllocated by he f&milyx

hetwesn %ﬁaxaa@ and.aale, ox ‘the amowfl
rdefisit? in the lote's production tggm
made . up byvpufah&seﬁ from outside,

shouls be noted that."surpius” and ”deﬁ&dﬁt”
hsre do not nade. tgﬁir*clasaica} ®con
mepaliigs, o this Grplus” is not.nqundgf
subgiztende nged’ iéi ‘gboraga s wery-gnih.

» Bubsistence need, 2% is sale v ¢

. obtafn-cash far other subsistence r@qyix@ﬁ@m«

¥,

Likewise "deficit" does not refer to ay

windmal §ub31£ Lanba’ ﬁ*aﬁﬂ&tdﬂ»'ﬁvfyf Tehgt

If there is & defircit {the product suplus, ,
or deficit va4"e ‘box 31) 4is hsgativé), +han
the cash need for product pucchese-‘box 537
8 ecudl to the aﬁﬁelute value of the
product surplue oridefieit in lote (oo 1)
times the buving price box 56) for tha
vrodent in gusction. LF thers g a sors™
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{51-54) Product surplus "he "auxplua or deficit/proeuct naed ratic*

or deficit in lote-
- surplus or dazicit/af‘ﬂefiaitin 1ufa (box 5%
produet need"

defs-
-+ would be needed hy the family to maet minimal

product need ratio
©+{52)°* Product "need" .

{52-22) Product ‘hesd"--
within-lote rescu=
rce base allocaticon

(52-51) Prcduct "need” -~-

prodiuct surplus or
deficit in lote

- product.

(box 54} is egual to the gxsduct Surpius
.divﬁdei bj the j
}WK 523 L

The amount (Kge.J} of the prédxct which

suBsistends standards as set by the :
governmen: goals (box 63), It should ha
noted that there ig an important assunmption .
here thst the colonists: percelive the anount
of product they nsed £o be tha rema as the
goal set by the soveramant. It could -

‘actually be ai%her more or less than this -

when thae farmer is making decisiona about

how to ai;aiate his land, his product and
his ¢ashe “Ff Information en the calonist'
own perception of the “needed™ quantities

can »e obtained, than separate simulaticns
can be‘done.usimg-bbth of these values,

‘he product need® might be used in the ’
within-lote rescurte base allocation as - .
follows: Anticipated yield figures from *
sach patch. ‘not shouwn.in flow dart) would

bs c¢alculated by the farmer based on the
land quality/ clsssification of each pétch
{(box 10) and the yields for that crop
obtained {n the psst {not shown in flow
charti, he farwer would allox pat&her

from his lote lo eagh crop unti] the

neea” (Box 52) for that crop .

had besn reachad, piuge~an amsunt for sale"
foa the total aubsiste?co cagh need (bax"55)
and the selling price .62} plus, perhaps,
an additional Btorageﬁtnrget as an allowance
for the possibility of a pooxr crop. (not
shown in £iow chartl. e farmer would sbtop
dllocating petches to. that product whean « -

‘«ither the sum of these "needs” had baeén *
fulfillied by the anticipated vield, or eise

the lote size ‘box 16) had.bean reached,

SQe also: definitiaon for Within lote - -
asource base allocation (box 22) for

additional possible influenceg on the allocat:

See explanation for: amount of product
in lete -= product suxplus:-or deficit
in lote (48-51)e . Wi . - CoTe

-
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(52=54) Product "need” «- See @xfianation fore Product surprua s °
surplus or deficit/ deficii in lote w- surplus or deficit[product
product need ratio naed *aiio (s le&). " i
(52=59) Product "needt® == See def nit&an‘nf ﬁroﬂuct allocation hg
product allocation fqpilg'(box ‘9?*' oA
by fanily . ‘ ‘j,‘ : S Jb,f'
*={53)¢* Cash need for pred— def - “he amount ‘of cash that would btghuedcd
uct purchase - to purchaqa encudh of thaproduct to mgke uvp
%:3 ddficit (box 31) if .there is a deficit.
is would besthe "praguct surplus or .
Aafi¢it in lots " (box S1) sultiplied by
tre baying privs {(beX 56) if “product gurplus
- or deficit iu“ ote" tbax S1) i= lssa than
£ 28’2"09- - .‘ ~ ‘,. A - ‘__ _,4 K

(53-55) Cush need for The tntal subaistencs:cahh naed (hox 55) is
product purehese-- the sum over a1l pﬁbd?cts of the cash nsed
total subsistencs for product purghzse VYbox 53)s See alpo:
cash need - - definition for total: subaiatencoxcash neod

i . ‘b&x 5%30 ST S o g . - S Co
¢o{54)** Surpius or dsficii/ éef* ﬁroduct.surplus oK. dofic ,&n

product need ratio lokev ibcx 51} d&ﬁﬁ%ﬁd by the "producé’
' T %needi® (box 52} i® value gives &n
0 indiestion of the priority that should be
« * assignied ko wmaking up a deficit if there -
ia a deficit or the priorxity that ahoulsd:
‘s _given to . salnng fthe praduct if thara is .
“a suzpius cf the yroéuct. R

ot

BT
.33

(54-58) Surplus or deficiﬁj Czgh is First allocated to the guxchasc of
product need raticw- {he ‘product whth the smallest {most etive?
cash allocation . .surpiug er deficit/product need ratie Sé

- “Niants (ag. kilos) of the product are
purchased until either the surplus or. Jdeficit/
product need patio (box 54) is.rneolonger .
_the smallest, the product. "need” (bax 52) ‘has

“peen filled (le. the ratio in box 54% i -
- greater f?an or equal to sero), Qll'of
the cash box 61) has been spent. he alloc-
ation will proceed dy switching hotwaep'the
various products for which there is
deficit until either all needs hre zntiatiad
or the cash iz exhausted.

(54-59) Surplus or deficit/ .. jefinitien of product sllocatiomdy:

product need ratiome -
product allocation f‘M11¥f(b°‘ 59).. _'2.'

by family,
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' DEFINITION Qg EXPECTED FUNCTIONAL RELATIONS

se(59)se Total subsistence
cash need :

 def: fﬂ‘m totsl amount of cash cggeded #o buy
“,enough of esch product for whi

defictt (box 51) tolring the family's
‘consumption tc the minimul subsistence-

tere i &

ievel {(box 52 This is obtained by summing
81)l of the "cash need for product pp:chass“

- values for all products.

o Gther modifirations could be addad to
inciuvde cash needs £or non~subsistence

cactivitiess, such 23 paying for the land, and

other expenses.. Cgah rejuiresents coul* alsc
be added for agriculturgl expenses sul) asm
seeds, fertilizers, insecticices, ﬁexb cides,

- other transportation costs,ttua(not showm

{55~22) Total subsistence
cash need ~—- withine-
lote resacurcas bgﬁ@
allocation

in flow cuaxﬁia . ‘ ,
Sée ﬂxlanation fors - rbduct:“néaér —= Beibhir
lote, resource bage allocatlion {52+22) for an
edplznation of the allocation procedure.. -

C#igo see definition vf within-lote resouses

bage #lliozaticd ihem 22) for additional.

‘ pasg;bze facturs znfiﬁanCing thq ulxocatiﬁn,

(55=58) Total suhsis*ende
allocation

(55-59) Total subsistence
cash need - prod-

uct allocation by
family

**(56)*® Buying price

 Sam exvnaﬁn#inn fors. .su"plus oy dtficlt
cash need - cash ;‘,

pradact nead ratio -- cash allocatign: rsa-sa*

\desariptian ot tho allocation proceduto,

[

'See def%niticn of p;oduct allocation by

tamily "box 59) for'ﬂescription of. the T;
allocatian procednrgo et U e ,

- .

AEE N

% . . ce 1"'

- dege The price of the pr@duct'boughth aither

fram,other colonists or from outside tife

L system, Thig should includs any costs -

{56-63) Buying pricesm.
cash need for
prodfict purchase

involyed 'in theé?urchase. ‘such’ 8% transporl"’
tation, .etc. reed be, elaborstions ceould
be_ made to lnalude,ptoductl which have been
exchanged of Ygiven® to the colonists with
the éxpectat!.on of htot xeciprocatj,on. -

The .aab naad for praduct purchaag (qu 53)
is eoial to the product surplus or d&ticit
in lete {(box 51) times the buying price of
the preduct (box 56) if thers is a daficit
(box %1.is negative)e If there is not a
dr»ricit (box 51 is greater to or eual to
zero), ?n the cash need for produqx .
purchase rox 53) is zero. N

. IS . U %‘ '.‘ .

~
o~
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s

(56-64)

00(57)00

00(58)00

(58-64)

se(59)e

Buying price ==
product bcught

Amouht of product

stored

Ccash allocation

Cash allccation—-

product bought

Froduct allocation

by family

. The preduct bought (box 64) is equnl to the
.. buying price of the product ‘box 56) times

the amount of cash allotted to the purchase

‘of "that product in the. cash ajlocatica (box 57

def: %he amount’ of pxoduct ‘which is stored'
for use in future years or hagvept periods.

def: The allocation of the cash (bqox 681}
available to the ﬁmily between thé various
possible use? ‘hese include the purchage
of products box 64) to mmke up "deffcits®
(box 31}, as well &8 the use of cash for

ethar purposes ‘not shown in flow charg)

such ag purchasing seeds{ box 13)
jdes (box 4), fertilizaers ‘box 285
other items of technology (box 35),?;3 well
a8 paying for locans made in purchasing

iand and other expenses. The procedures for
the allocation of cash for product punchssssg
is described under surplus or deficit/product
need ratio — cash allocation (54~53)._

inaocttc—

'see exp anation fﬁrs buying prica -— product

beught 58n64)@ o

defr .‘he allocation of the "auount of producx

present in lote” (box 48) between storage
(box 57}, sale (box 60), and consumption

by the family before the next harvest period
(box 63). The allocation procedure. is as
follows: Take quanta of product (ex:

or kilos of rice) and feed into "amount of

product eaten” (box 63) until "amounts of

roduct eaten”™ = "product ‘need'" (box 58,
en take the product with the highost
surplus or deficit/preduct needi ratio (box 51
and begin cenverting the remaining quanta to
cagsh ‘feed into “amount of product sold or
exchanged" {(box 60) until “cash” (box 61) =

- "Total subsistence cash need" (box 55}, or

until the "surplus or deficit/product néed
ratic" (box %4) is no longer the highesat,.

. Bwitch between products until all "surplus

or deficit/pvoduct need ratios" aré equal’
? then take equaliy from each until “cash"
box 61) = "total subsistence cash need”
(bex 55), or unti) all product is nsed up
¢product ailocation by family, meaning the
amount of product being allomted (box FR)
is equal to zero): - Then allocate to storsge
until storage target is reeched, ‘heniaell

the r&mainder-
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(55-57) Procuct: allocation ﬁég def%nition of px@ﬂuct allocatien bye»
by family —- amount ,familh "pox SQ)a . L e
of product stored o T »
(59=60) Product allocaticn See definition of product allocaticn by
by family -= smount family {pbox 59). - - _
of product sold or p ‘ . *
exchanged i ‘ P o
(59-63) *roduct allocetion - See defini*ion of product allocation by

by fanily «= amount
of produw t eaten Ly
famils

"(60)" Amount of product

(580 -61)

se(61)%"

(f1=58)

1e(62)*"

(62~-61)

sold or exchanged

Amount of product
v0ld or exchanzed—-
zash S

Cagh

CaSh ~e cash
allocation

Selling price

Selling price =
cash

,family {box 59}e

. < -

aef: The amount of prcduct tKgs.) uhich is
sold, either to other colonists or outside
¢f the system. It may also prove neceasary
to inciude here any products whichae .
exchanged for other goods and services .
withcut a transfer of cash, as well as

nny Tgifts” made tp.othsr._colonists with
the expectation of reciprocation at soune

- futére time,

Cash (box 61) is nqnax,to‘the sum ober ®l1l
products of the apount of product sold
(box 60).times the selling price for the

- product in question (box 62).

def: “he total ambunt of cash availabie to
the family for allocation. Thés would
include the sum over all products of the
"smount of product sold or exchanged”™ (bex60)
tidew the correaponding "selling price" (box
+<n more elaborate formulations of the model
it would ke possible to add a provisisn faovr -
other cash sources (not shown in flow chazt).

See explanation for: surplus or defiﬂit/prod

uct need ratio = cash allocagion (54-58).

def: The price for which'he product can be
sold, after deducting costs involved ‘in the
sale (such as transportation, taxes, etc.).

bea explanatiog for: amourjt of product.sold
or exchanged =~ cash (60-61). ,
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*+(63)ee

$63-65)

co(64)ee

(64-€3)

se(65)ee

(65~66)

Amount of product
eaten by amily

Amount of product
eaten by family--

per capita consum=

ption of product
by family :

Product bought

Product bougigt e
amount of preduct
eaten by family

Per capita consu~
nmption of product
in family

Per capita zonsunm~-

ption of product

in family --,pooling
of per capita consum-

def: ‘he amOu@t of the product which is-
consumed directly by the family in one year,

oxr alternatigely in the period betwean ons

harvest peried and the next. This 1§ the

. actual number of kgs. allotted for consumptio:

by the family,; as distinct from the amount
which -would idea11¥ be needed to meet
subsistgnce needs ibox 52). “he ajleocation
of the amount of product eaten by fanily“
iz describad under product allocation by
family"” (box 59 o

¥

“he per capita COnsumption of product by

| family (box 65) is equal to the amaunt o€
product eaten by family

(box 63) divided

by the size of family box 48).

¥ »(',. .

The amount of praduet in Kgs. .which is~¢'
purchased, either from other colonists or

. from stocks imported from outside of the
 EYyStef.

Alsc included here is ary of the
product which is obtained through exchange
rather than as a cash purchase, as well as
any of .the product which iscobtained as a
rgift" from cther colonists which might be -~
raciprocated in another year. .

e amsunt of product eaten by fgmily (hox (5:
is equal to the améunt of product alletted  to
aating in _the product allocation by family
{box 5Y9) plus the product bought (box 64).

The actusl amouwit of pnoduct which is. éatea
per cagita in the omily.

-
.

‘i

wSee<bfimition for per capita consumptiom

of product in family {(box 66).

ptions of all productsg

in family
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*2(66)** Pooling of per def:i ‘he conversion of all the amounés of
capita consumpt- the vapldus products consumed {((box &5) fer
ions of sll nrod=- each preduct) into units for comparison
ucts in family with government living standards (box 6%).

Thisswould probably involve conversion Lo
qrams,day/per on of various nutrients e
proteins of various quailitiss, calor&gu,
fats, vitaming, atc, In less complete
formulations, direct comperisons can Be
mdde nf per caplta consumptions for various
products with standards for minimus agceptabl
amcunts of those productw without conversion
to nutriszat egquivalents,

(66~89) Pooling of per - The .pnoied wper capita consumptions are
capita consumpt- compared against the government standards
jons of all produ=- for =3ch ifem. If 2any iter is leums thas
cts in familly =- the governzent standard, then the colonist

government goals can be classifisd as having "failed” in tkat
for living standar- vyear. .o . .

ds ‘minimal require- '

ments for each prod-

uct considered sep-

arately).

2e(67)** Lumping of lotes def: ‘*he combining of colonist failure-
in area results from ail tha lotes In the ares for .
: the zame year. his iz the summing cf
fallures over %11 lotes and dividing by .
the $otal number of lotes to give the area~-
wide colonist f£ailure fregquency ‘box 70)
for that year. fcolonist £ilurs = having
the pooled per ¢capita consumption of the
warious outrlents ‘box €§) less than the
minimal standspd set by the government
{box €9).}

{67-70) Lumping of lotes The propartion of nulonists in the area
in area —.. area- which "failed™ in the year in question will
wide colonist be the areauw1de colonist failure fragusncy
failure frequency (bex 70). *his will be the nuzber of
families "failing” in that year divided by
the total number of families,

"e(s8)ee Uovir?men+l§2vir0nm def; The: diffarent stipulatcions which n%bht
g:?d: Srzioug stan- ). placed by the gaverngent on area-wide
iteria}l land quality. *‘hese might include swch
criceria things ss specifying a ceftain percentags
of land to be left as frest roserves, or
stipuls ting thal a given number of reserves
of a certain size must be leflt, or tha,
vapriocus preportions of the: land should £all
into certain use categories. (compimbaly

. N AP S T -
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s (58)>e énnua] agricultuaal cr@ps, land used b4 o
continued kree crops, ehc.!

{68~71}) overnment envir-
onmer:tal quality
stardards ‘wicus
criteria) -~ pool-
ir3 of envircounmental

cuality results from
veveral years {(for
various criteria)

«e{g9}** Government goals
for llvimng stand~
ards {(minimal req-
uirements for each
product considered
seprately)

{€1-52) Covernment goals
for 1iviag stand.-
zrds ‘minimal reg-
ulrements for esch
product considered
separately)—=prod=
uct "need”

(69-67) Government goals
for living stand-
ards (minimal req-
uirements fior each
product considered

The "pooling” involves comparing sach criter—
ion in the area-wlide land classificsat ion

{box 2) For each year with the government
envoronmental guality standard: (box 62) for
that criterion and year, and calculating

the proportion of the total vears in wﬁich
aach criterion is viclated.

def: Goalas witich have been adoptad by gov-
ernment planners as minimel nutritional
requirements. <‘hese would be broken dbwn
into various categoreid, such ag protaias,
of different kinds, caloriss, liplds,.
vitawins, etf., Most of these would be
expuassed as ?mslpergon/day, In simgle
formulations ‘as in the presant skeleton
programs this converston to nutrient
equivalente f£an Le bypassed and the goals
experzsaed directly in quantities of sach:
brodu: £, )

Iin the &im&lest,fmrmnlatioﬁ’whern the govern-
ment goals for living standards “{(box 69) are
expressed. direstly in terms of minimus °

per caplta consumption of products rather

than in tenms of nutrients, the produck
"need” ‘box 52) for each product is equal

to the government goal for that product

{pox 59} times the smize of the Family (box 43!
In more complewsformulatiocns whera government
gouals for living standards are expressed in
terms of nbtrientsp a conversion must be
kade based on the-nutrient content of eschh
product, <this can be dbne in a variety :
of ways of varying complexity. The simpDest
such conversion would make assumptions about
ali cor certain fixed parcentages of ¢given
nutrisnts coming from given sources baned

on observed congumption habits. More

complew models of how the coionist mskes

the decision of which crops to plant would
have to include wrious cultural preferences,
case Of cultivation of each crop, rellability
of procuction, etc.

See definition of luﬂping of lotes in
area (box 67), :
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(69-72) Government goals

for 1living stand-
ards (minimal reqg-
uirements for each
product considered
separately) ~-= pool-
ing of family living

See definition of poeling of famiay living
standard results from several years (kox 72)

standard resubts from

several years

¢n{70)*2 Area-wldz colerist

Py,
~3
-

8

g
)
L %)
Sa®

wa(']l)qe

(71--74)

eo(70)0s

fallure frequency

Arez-wide colonist
fallure frequency-——
pooling of area-wide
colonist fallure
freguencies for seve
ersl years

Pooling of environ-

def: “‘he percentage of colionists failfing
in ¢hs year of observation. "F _illng

refers to having the pocled per capita
consumption (box 66) less thmn the covermmen
goals {box 65} in the year of observation.

The comparing of each year's area-wxde colon

failure frecuency (box 70} against scme
governmnental standard defining a "famine®.

The stﬁxing of the result of whether or

mental quality rasul-not the "area-wide land quelity classificati

ts from sevérgl years(box 2) matched the

Pooling of envir-
enmental quality
results from several
years {fior various
criteris) - probzb-
11ity of verious
kinds of environ-
mental degradation

Pooling of family
l1iving standaxd
results from save-
eral yesrs

“"government envirsnmgnte

gquality stariards® (box €68) for the various
criteria over a number of years.

In the simplest formulatlon this would
invoive dividing the number of years in-
which all of the criterin set @ govemem"
environzentas guaility standards weanpn not
met {box 712 by the sotal number of yesra,

CIn more c&mpYex formulations differeni kinds

of degradation could be welghted diffepently
to produtae an over-alli measure of environ-
mental gquality, which could be uged aither
apart from or in additlion to the individual
crivera of box &8,

defyr As diagramsd In the flow chapt, this
refers to the storing of thas resulﬁ of ‘whel
or not the per caplts consumption of the
various items {(box 66) metched the governmer
goalls ‘box 69)lwhen the pregram s run cver
several yeafs "Colonist failure” here
refers toc a negative family living standard
result for a given year.

Az used in the present skuleton program,
the colonist failure probgbllities sre '
calculated far each year by pooiing the

results of several iterations in the vame
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(72=75) Poolilg of family
living standsrxd
results from sev-
eral years -~ prob-
ability of colonist
failure

ve{73)*% Pooling of area-
wide colonisi
failure frequenc-
ies for several
years

(73-76) Pooliing of area-
wide colorist fail-
ure freguancies for
several Y¢ars -
probability of area~
wide famire

se(74)¢* Probability of
various kinds of
environmental
degradation

{74-79» Frobabkility of
Yarious kinds of
enviroamental deg-
radation -- maxim-
ur accdeptable prob-
abilities of vari-

s
TSR R ol B Po e AR AL e Y A Rl

=

In one formulation, the probability of
colonist failure (box 75) can Be interpreted
#s equal to the number of years in which
the colonist fails ‘from pooling of family
living stendard results from seferal years'
(box 72}} divided by the total number of
Y&ars. ‘

Another kind of probability of colonist

failure is used in the e 1 n
computer program, where?ﬁgg g§£§§§i§§zy of tk
colonist failing in the particular year under
examination, rather than over all of the
years in the run. *this. is obtained by pooiinc
results over several lterations for the same
yeay rather than over several years ag

shown in box 72,

The storing of the "area-wide colonist
failure frwgquency"(box 70} for several
years of simulation.

The probabiliiy of area-wide famine (box 76)
is equal to the proportion of years (or
alternatively runs) in which the ares-wide
colonist failure frequency ‘box 70) exceads
the government definition of a2 famine

(set in box 73).

defi The proportion of results after "poolir
of envéronmental quality results from
several years lvarious criteria)” {(box 71)
in which the "“government environmental
quality standards® (box 63) had not been
met for the various critecris., Environmental
degredation here 1s tmken to mean falling
below the wvarious envivonmental suality
standards set in box 68. It should be
noted that there are many élternatldve definit.
ions of "environmental degradation" not used
in cemputing this prohability., One important
indicator of degradaticn not used in comguti:
this probability might be the lowsring of
the carrying capacity, {(box 80) over time.

The probability of each kind of environments
degradation is compared against the maximum
allowable probability for that kind of
degradation, If the probability for that
kind of degradation is greater than the
maximum allowed, then the carrying capacity

’
f‘/gn'\‘- !l"'}) e aey: awcoocdsad -P;‘h,o Pal Rt R Yol
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se(75)s

(75-77)

4.0(75).0

(76-78)

Probability of
colonist fail~
ure

Probability of
celonist fatlu-
re —- maximum
acceptable prob-
ability of col-
onist failure

Probabhility of
area=-wide fam-
ine

frobabllity of
area-wide fam-

ine ~-~ maximum

28{77)ee

{77--80)

acceptablie prob-
ability of area~
wide famine

Flaximum accept-
able probability
of colonist fail-
ure

Maximum acceptable
probability of ceol-

onist failure o
carrying capacity
tK)

an Area-wide famine,

'dbf:

def: As diagrammed in the flowGhart, this
refers to the proportion of results zfiew
“pocling of family living standard results
from several years® {box 72) in which the
"government gcals for. living standardsy |
(box 69) were not met, This probability
refergs to the probability that a given
colonist will) fail in a spmn of several
years, <~

As used in the ﬁkclaton program, th
colonist failure probabilities-are miculated
separately for each year, and refer to the
prcportan of iterations run for thot year
in which the government standards were
nct all met,

Ine probsbility of colonist féixuxe (box 75)
is eompared against the nasimum %ccaptable
probakbility of colanist failure box 77). .

- If ‘the probability is greater than the

maximum allowed, then the carrying capezctty
(box 80) has been exceeded. |

def: ‘he proportion of yars 1 uhich<tho
fraction of colonista falling (box 70j exceed
ed adie officially defined value indicafing
Various values could
be rbitrarily used and ssparata results
computed.

The probability of area-wide famine(hox 76)

i3 ¢ompared 2gainst the maximum acceptable

probability of area-wide famine ‘boxx 78}, If
the probabllity exceeds the maximuw alloweble
then the carryin%hcapacity ‘vox 80) hass

been exceeded. e carrying capecity can
ther be takem to be less than the value
for the size of population in box 8.
Some vaiue sat by government plenners
as an acceptable brabability dhet any given
colonist will fail, Variocus values could
be arfitrarily ussed and separate results
computede o

See explanation for: probabi;ity of colonist
failure %- maximum a?ceptable probability

of colonist failure (75-77).

N
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BOX
NOS.

BOX NAMES

DEFINITION CR EXPECTED FUNCTICNAL RELATICNS

se(78)ee

(78-80)

se(79)%e

3
i
-

(79-80Q)

se(80)**

Maximum acceptable
probablility of
area-~wide fAmine

Maximum aacceptable

probability of

area~wide faminee~

?agrying capacity
K .

Maxium acceptable
probabilities of
various kinds of .
environmental deg-
radation

faximum acceptable

‘probabilities of

various kinds of
environmental deg-
radation -- garrying
capacity ‘K)

Carrying capacity
(K)

~arbitrarily and separate results computed.

.erent criteria set by government plann

def: Some value set by government planuners
as an acceptable probability of ares-wide
famine., Various values could be used

See explanation for: probability of agem-
wide famine -~ maximum acceptable probability
of area-wide famine (76-78).

déf. A series of values for each of the diff—

as acceptable levels of risk for these 1nd8A
of environmental degradation, Arbitrary
values could be substituted here and sn
array of separate results could be computed.

See ‘exnlanation for: probgbility of varicus
kinds of environmental degradation ~-
maximun acceptable grobability of rious
kinds cf eneironmental degradation  _74-79).

defr Th2 highest figure for the 'size of
population (N) (box 18) which can be used
which «i11 not result in either the "prob-
ability of colgnist failuree (box 75)
exceeding the maximum acceptable probability
of colcnist faillurem™si(box 77) or the
"probalility of area-wide famine" (box 76)

o

.axceeding the maximu? acceptable probability

of area.wide famine" “Hox 78) or the
"probak:.lity of wvariolus kinds of environmantal
degradaiion®* (box 74) exceeding each of the
values ifor the various criteria for "magimum
accepta:le probabilities of varioua kinds
of envi:onmental degradation” (box 79). The
‘carryin; capacity would be computed for runa
of a su .stantial number of years. :
*his definition is consistent with the .

‘often-used definition of carrying aapacity

as: "%re maximum number of persons tha t
can be sapported in perpetuity on an area,
with 2 given technology and sat of
consuiptive habits, without causing

enviromental degradation." (Allan, 1949).
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. APPENDIX B: SKELETON CARRYING CAP&ClTY gggg&ﬂ:: e ° :
INTEGER QUTPUT R B 14
INTFGER G - S \ .o ‘ 2.0{
INMTEGER FALLOW, FAL2, CYH T JRNe e 3.0
INTEGFR YEARS , N h $.00
INTEGER CY, Y, Py, F5, FAMNO, BASE, AWRBA o ' R YR
INTEGER PICENC, BEANND, VIRGNG, REGND C L 6aDs
INTEGER KIMNU¢BEHND)MAHNG,VIHNO REHND © o - T.0¢
REAL MABUY, MASELL, HAIIZV1l, MAlZY2, MASEED, MAGGAL. ﬂAXPFC.;Q; o Bl0t
1MAPRFS, MAPCERC, MAPRODy MINHPCo MINLOS, KPPXKM, . ¢ o L iy 960K
REAL MACASH : T ' R ¥ DY +
REAL MASCLD, MAFAT, MANEED . AR U & P
DIMENSION CY(1,100), CYHE1,100), G{23) : _ SRR &Y+ T
EQUIVALENCE (RIPROD, RIPRES)9 { BEPROD . BEPRES), (MAPROD.MAPRES)y 13.0¢
1{GAPROD, GAPRES) o S L L&l
DATA CY/100%0/ _ o R R I 5. X 1
DATA CYH/100%0/ ‘ S T - 16.0:
READIS,1)6 "7 170
1 FORMAT(20A4) o S 18.00
READ (%5,2) INITFS, IVALFSrGUTPUY £9.0
2 FORMAT{315) ' - o f--q , . : , 20.0
WRITE {64500} ‘ ‘ s - .o 2160
500 FORMAT(1X,' FORMAT SPECIFICAYION G FQR INPUT BA?A'JI - - .. 22,0
WRITE 1651) G : ' w8360
READ(5,6) BASE, AHRBA.FAMNO,MAsz,Rxsuv,sﬁauvpnnauv,GABUY.RjSELL. . 2840
1BESELLMASELL yGASELL,RICEYL,RICEYZ,BEANY L BEANY2sMAIZYL, MATZY2, . 25.0:
LGAMEY, FALLOW,RISEED, BESEEDMASEED RISOAL, BEGOAL’ﬂ&eGAL.GAGDALpHAkP .. 26.0i
1FC,YEARS, 1 TERAT ST e CL ' _;27-9
WRITE (6,501) | ' ‘..~L ,:ﬁ“ oo 28.0
501 FORMAT{1X,* INPUT DATA AS ENTERED* /) - e L 29.¢
WRITE (6,G) BASE,AWRBA,FANNG, MAXFSoR EUY:6§BUY.MABUY:GAIUY'R%SELL' " 30.0
LBESELLyMASELL s GASELL \RICEYLyRICEYZ; BEANYL,BEANY2 HAIZYL HAIZY2 ,GAM ‘31.0;
LEY,FALLOW,RISEED, BESEED MASEED.R[GGAL,&EGO#L ﬂAGGAL.GAGUAL.nAXPPc'. 23240
LYEARS, ITERAT ‘ . v , PM‘ 33.0
WRITE (6,502) oo 3;..,, - ‘”:' S L3R 94,0
502 FURMLT(LIXy*' EXPLANATION GF IHPU? DATAJJZ , ;t..‘ A A 1 W
WRITE (6+3) INITFS, IVALFS, DUYPUT . : Do T Y 36,0
3 FORMITELIX,Y INITIAL FAMILY SIZE iIMIT$$3= nr1!5e/ T 2370
L11Xs* INTERVAL FOR FAMILY SIZE INCREMENTS USED IN RUN IIVALFS)= ¢, ¥ 38,0
L1115, .X +/1X,* OUTPUY SPcCIFlCﬁ?!OM (1=FULLS 2= PARTIAL)w © 15.1x!‘” ‘fae.o
1/) . - 40.0
WRITE (6,503) BASE, AwaaA.FAMmosnAszstauvgnseuw.nAsux.GAauv. o« 410
IRISELLIBESELL, ‘ : TT42,0
IMASILL yGASELL,RICEYE, RlCEYZgSEANYl. o - © /3.0
WRITE (645043 BEANY2,MAIZVL,MAIZY2,GAMEYs ., . Y T A%e 0
LFALLOW,RISEED ,BESEED, ‘ o 45.0
LEASEED, RIGOAL.BFGOAL-MAbDAL'GAGOAlphAXPFCgYEARS’ITERAT ’ ’ SRRRY ¥ o
503 FURMAT(1X," TOTAL RESOURCE BASE {BASE}= ¢,LI15,/1X,* AREA WIDE RESC &7.0
LUFCF BASE ALLOCATION TC COLONIZATION {ANRBA}= ¢,515,/1X3° NUMBER © 48.0
1F FAMILIES (FAMNG)= ®,115,/1%,° NAXIMUM FAKILY SIZE (NAXFS)s ¢,115 - 69.C
1,/1X3* RICE BUYING PRICE (RIBUY)= ',1F5.0:/1X;? BEAN BUYING PRICE ‘;vﬁo.c
1(3EBUY Y= ¢ ,1F5.0,/1X,* MAIZE BUYING PRICE (HMABUY)= So1F5.0+/1X,® G 81.0
144F BUYING PRICE (GABUY)= ',1F5,0,/1X,* RICE SELLING PRICE (RISELL - 82.C
Ll= *,LF5.0s/1Xy* BEAN SELLING PRICE {BESELL)= ',1F5,0,/1%,° MAIZE %sa.c
1 SELLING PRICE (MASELL)= ',1F5.0,/1Xy* GAME SELLING PRICE {CASELL) ‘“(ss.c

1= "y iF5.00/1Xs" RICE YIELD PER HECTARE IN FIRST YEAR OF CULTIVATHO

N 55.0
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APPENDIX B, CONTINUED:

IN (RICEYLE)= *,1F9.Cs/1%Xe? RICE YIFLD PER HECTARE IN SECOND YEAR OF
1 CULTIVATIGCN (RICEY2)= 8,1F5,0,/1X,* BEAN YLIELD PE& HECTARE IN FIR
1ST YEAP OF CULTIVATION {(BEANYL}= T41F8.07)

504 FORMAT{ C1X,' BEAN YIELD PER HMECTARE IN SECQND YEAR OF ¢’
LULTEIVATION (BEANY2)= *,1F5.0,/1X¢¢ MAIZE YIELD PER HECTARE [N FIRS'
LT YEAR OF CULTIVATION {(MAIIV1dI= *,1F5.0, llx,' MATZE YIELO:PER HEtr
LARE IN SECCGND YEAR OF CdLT!VATIGN (MALZY2)= 2 1F5.0,71X,. .
1 “Tv° GAME SUSTAINABLE YlE
1LD PSR MHECTARE OF ”V!k&EN" FOREST (GAMEY3= 'v1F5 2¢/1X,* FALLOW PE

IRICD IN YEARS. lFALLOH!ﬂ Y ,115¢/1%X,% RICE SEED SOWN PER HECTARE IN °

IKILDS (RISEED)= *,1¥5.0,/1X,! BEAN SEED SOWN PER HECTARE IN KILOS
L{BESEED)= "*y1F5,0,71X,* MAIZE SEED SOWN PER HECTARE IN KILOS IMASE"
1E0)= *51F5.0,71X,% GOVERNMENT GOAL FOR PER CAPITA RICE CONSUMPTION -
1 (RIGOAL)= ',1F5.04/1Xs% GOVERRMENT GOAL FOR PERCAPITA HEAN CONSUM
LPTION (BEGOAL)= ¢,1F5.0,/1X," COVERNMENT GUAL. FOR PER CAPITA MAIZE
‘1 CONSUMPTION (MAGOAL)= *,1F5.0./5X,* GOVERNMENT. GOAL FGR PER CAPIT
1A GAME CONSUMPTION (GAGOALI® *IF5.09/L1Xs® MAXIMUM ACCEPTABLE PRDB
IABILITY OF COLONIST FATLURE {MAXPFC)= *,1F5.2,/1X,' WUMBER OF YEAR
1S OVER WHICH RUN IS MADE [YEAR3)= 1,115,/1X,' NUMBER OF ITERATIONS
L USED FOR CALTULATION OF COLEMIST FAILURE PROBABILIVIES FOR EACH. ¥
1EAR (ITERAT)= 7,315,1X//) . e o

CALCULATION WITH 0SA FORMULA . . S e _

FALPER = FALLOMW el

OSAHPC = (({RIGOAL/ ({RICEYL+RICEY21/2))+(BEGOAL/ ( {BEANYL4BEANY2) /2
1304+ (MAGOAL/({ {MATZYL+MATZY21/25 ) i# V(FALPER/ 2,141} ) ¢ {GAGOAL/GAMEY)

SOSAHPC® REFERS TO HECTARES PER CARITA AT K A3 CG&PUTED'M!TE THE

[ S

GSA FORMU , , L.
LA ‘ L : - .
DSAPPK = (1 / 0OSAHPC) * 100
BOSAPPK®™ REFERS 7O PERSBNS HER SQ’ARE KILC%ETER AT K AS COHPUTED
USING : 3
THE 0SA FORMULA ' S L
"QSACPC = OSAHPC - (GAGOAL / ﬁAMEYI '
"OSACPC® REFERS TO CULT!VAT&O LANG Pﬁa CﬁﬁIT& AT &K USING THE OSA
FORMULA
OSAPKC = (1 / GSACPC) #* 100
"OSAPKC™ REFERS TU PERSONS PER SPU&RE KILOHETER OF CULT!VATED
LAND AT K
USING THE OSA FORMULA .
WRITE {(6,600)
600 FORMAT({1X,® RESULTS WITH OS5 FGRM@LA"/)
WRITE {6,601) OSAHPC,DSAPPK
601 FORMAT(1X,* HFCTARES PER CAPITA AT K US!NG USA FORMULA (OSAKPClw ¢

En

LyF4o1o/1X, ' PERSONS PER SQUARE beGhETER AT K USING bSA FORNULA (O _

1SAPPKIY= *yF4.L/])
WRITE (64602} QSACPC,D54PKC

602 FORMAT(1X,* HECTARES OF C“LT!VATED LANO PER Aﬁ[IA AY K- USING OSA

LFORMULA {OSACPC}= *,F&.1,/1%¢" PERSONS PER SQUARE KILOMETER OF CUL
1TIVATED LAND AT KX USING GSA FORMULA (O3SAPKC)= %, F4.,1//7)
USA FORMULA MUDIFIED FOR GAME PURCHASE € SEED SOMWN -

GPCHPC={(RISCAL/{{{RICEYI+RICLY2)/2) RlStFD))+(BEGOAL/(((BEANY1+. .

IBEANY2) /2)~8ESERD}) tIMAGOAL/ ({IMATZYL+MATZY2)/2)-MASEED]) + ,
L(GACNAL*GABUY/ (L L{{RICEYLI4RICEY2}/2}~R! SEEPI*RIS’LL)ID‘I(CALPERIZ )
L+1)

GPOPPK = {1 / GPOHP(C) # 100

" 58,0
IY! 57. ’«
~5900‘
6061
61.&
&2. 0
> $3.C:
64.C.
; BS-C
. 66.C
- &T.C
68.¢.
. 694C-
70.C.
?1.0
T2.6
E
T4a(
T5.0
6.7
Ta.(
8041
31,?
BL.¢
82.¢
B - X MY
. 8&,0
84.C
85.t
t‘ﬁ.ﬁ
- 87.¢
e Y
. 88.0
C 8964
i 69.5
| 90.4
- 9%.¢

L e 92.C

930&
o4 ,.¢
®5,. ¢
960?
97 .:
§98.:
' 99."1
1400,
" 101.<
'iOﬁsﬁ
- 103.¢
C10%0
- 105,
106.¢
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- APPENDIX B, CQNTINUED: - . Clem, . ,g, 47 ' S e g e
' ..%, ',‘ - ‘.f“:.:_vfﬂ S e “?t“«-;;x}' *" '4_'( ‘.-.i;r' L

WR1ITE (o,bos)GPOHPc,GPOPWK £ o Y S R AR 107.0’

6U3 FUERNAT(LIX,? rll:CTAkkS PER CAP. W/ ~FJSA FORHo Nﬂﬂl?IEq, FOR GAME Pmcﬁ w308, 0t

LASE & SFED 374N = ',1F5.1,/71X%,° PERSUNS PER SQ. KM, M7 0sa Fonm.\f’-v ~109,0(
L MODIFIED FOX GAME PURCH. & SEED Sawun '.1F: 2% S e 110.0¢
LA%NDCO=AWR BA®BASE o : e T . .q,ll) 0o
LOTEST = LARDCS / FAHNO e e o ,.” > 112.0¢
FAL2 = FALLOW + 2 ‘ ‘ ’113 oc
“EAL2" 1S THE LENGTH OF AN ENTIH£ CVCLE iNtLUtING tne FALLOH TtHE }
PLUS A 2 AL A ‘ B 4.0
YeAR CULTIVATEL TIME ' _—— ‘< ' ',_ Yr?:'ﬁfj ' ,,fi ‘113, 0¢
GU 220 FS=INTTFS,MAXFS,IVALFS SRR R S118.00
FS REFEPS T THE FAMILY SIZE BEING USED Foa THE RUN- L T L T1L2T.0¢
DU 79 JB=1,LCTES! o e w,;!f”f--*' - "1h8 O

N0 79 IB = 1,FAMNG o I A AP T 3119.0
79 CY(IBsdB) = 3 L e e e S Ee 120. 9
DO 81 JC=1,LOTESI | | L Ny L e

: IO A Q'#*gzz.o-
DO 81 I1C=1,FAMNO - S S e e e _-c 43:122.0

8L CYyn{IC,JC) = 0O «%%33.0(
24,
&rf 25.6*

FAMSIZ = FS e e e T e T AT R
RINEED = RIGOAL * FAMSIEZ & ~ .. ;70 o7 707 ot 'ir-y;;{,
BENEED = BEGOAL #* FAMSIZ ~ =~ - Ty Qe Bt T X O ae 0
MANEED = MAGOAL * FAMS {2 LI R S - Lro i 12TW0
GANEED = GAGOAL * FAMSIZ L IR O (L ::'5:‘»'r‘{ L *128.0¢
DO 90 Y=1,YEARS L S L R T ‘*’»~129.0(
 #y" REFERS TO YHE YEAR.... - . = TR A AR A A 1 I

SPLITTING OF YEARS - "~ - - : I S P 131.0f
DO 73 JA = 1,LOTEST T S R e AT 132.
00 78 IA = 1,FAMNO S SR T R T e s

78 CYH(1A,4A) = cv(xA.JA) e T NI L T
DC 80 L=1,FAMND ' o o RIS R .-,"',_" ) R e
s REFERS TO THE LDTE AT I PR o

e ,‘.’,-._ - r

SPLITTING OF LOTES ¥ '
RICAY! = ( ((RICEYL + RICEY2) /. 2}.= RESEED i,ufRISELL‘ ST
BECAY! = (({BEANYL + BEANY2) 7.2) -%; BESEED) #: aessLng T i A39.0
MACAYI = ({(MA1ZY¥1l + MAIZY2) /21 - MASEED) *“HASELL iR Y A 14060
GACAYL = GAMEY * GASELL . o LT T (a0
SUBPROGRAM FOR SETTING THE casu TAREET- (CATARG) St g 14240
RIHPRO = O, o 4 , T T LT 14340
BEHPRO = Q. . S 4 <L . = . 144.0
MAHPRO = 0. . ' v . S Y e 148560
GAHPRO = 0. ‘ Do T = s o 2 LB
RINND = 0 S | - R o) Y
BEHNO = O . C N S m:ffw.*¢f ;\g§319a.o
MAHNO = O : R on e 3ri 1896 0
VIHNO = O - LT e SRS T 4
REHNG = O | F TN TR SRS A X /- 3 T
RIHTAR = RINEED i SRR ALt o Lee T TR L8206
* BEHTAR = BENEED A oo j A L o»o:183.0
FAHTAR MANEED e o : A V- . 7Y
GAHTAR GANFED I . s o ' . 185,C

"pe [5 THE PATCH NUMBER : _ S féj 157.C
DG 169 IH = 14LOTES!E ‘ C : L ;é_’; % 19800
=19 IS THE PATCH NUMBER a T T T e 159.C
P =P + 1 . ,;" 160.C
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WKHY® [S THS PRODUCT wbwaER a&xrausnuc OF GAME)2 3=RICE. 2= BEAMS, . 162,
3= MAJZE o , . & ie2.
IF (KH.EQ.1} GO TO 123 . TR ' T 1634
IF (KH .Ed. 2) GO TG 124 * _ . R , L L 154,
IF (KH .EQ. 3) GO TO 125" o ';,'; ﬂ .wlﬁ 168,
123 CUNTINUF ' [ ’ T 166G
HYPOTHETICAL ALLOCATION: OF PATCH&S 10 qaaF ?&ODUC%&ON FOR bASH e,
TARGET (CATARG) DETERMINATION < . , W © 168,
1F (KIHPRN .GE. RIHTAR) GO TO 170 4f : Sy 169,
IF (CYHIL.P) .EQe O OR. CYHEL P} .GE. FAL2} 65 TO 1&9’ VL AT G
“CYHIL,P)® REFERS TO CYCLE POSITION, OR LAND QUALITY CLASS OF ™ . ‘171.
LOTE ®L" ANO PATCH "P® FOR THE ®HYPOTHEY 7CAL™ ALLOCATION; O=VIRGIN - 172.
OR FULLY RECOVERED, 1= FIRST YEAR OF CULTIVAVION, 2= SCCOND YEAR 173,
0% CULTIVATION, 3= FIRST YEAR OF FALLOWs »oe » FALZ2= LAST YEAR OF . ' 1T4.
FALLUMW. . o ‘ “ o M 175,
IF (CYHIL,P} .EQ. 1) GO TO 1lo . - : . © 176,
it (CYHI{L,P} .GE. 2} GO TaQ i20 . . L e 17T,
110 CYH(L,P) = 2 S _ I & 1 98
KIPROD = RIPROD + RICEYZ . PRV AP ¥ A B
G TO 155 ' Lo T T T 180,
120 EYHILP) = CYHEL4P} + 1 o T sl U T T ey,
REMND = REHNU + 1 B T Y R,
60 TO 160 : . o e fhfﬁpaasau
150 CYM(L,P) = 1 . S e e e G 188,
RIHPRO = RIHPRO + RICEY1 : 5 T s SRS T U 135,
155 CUNTINUE . : T R S T
RIHNG = RINNO < 1 ' P T T, -187.
RIHTAR = RIMTAR ¢ RtﬂEEﬂ S ST 188,
G TO 160 x . A o 18%,
124 CONTINUE ' C 196,
HYPOTHETICAL ALLgrATIUN oF 9&7:%&5 16 BEAR PaemM$§32u 'un CASH D L9,
TARGETY | o ,Hf,nxgl'
{CATARG} CALCULATION e 192,
IF (BEHPRO ,GE. BENTAR) GO VO iﬁ@ﬁ§§§ e,
IF (CYH{L+P) .EQ. 0 .0OR. cvn«&;ﬁx #&&23 &B:ag xs DU
IF (CYH{L,P) .EQ. i} GO TC 109 LaghED e
IF (CYH(L,P).GE. 2} .60 TO 12} - :
109 CYH{LP) =2
BEHPRO = BEHPRC + BEANVZ
6o T0 156 o
121 CYHIL,P) = CYH{L.P} + L : P
REKMNDO = REHNO + 1 R
60 TO 160 ' e
151 CYHIL,P) = 1 . -
BEHPRO = BEHPRO + BEAWYL
156 CONTINUE
BENND = BEHNG & 1
BEHTAR = REHTAR < BESEED L L
GU TO 1560 e
129 CONTINUE
HYPOTHETICAL ALLOCATIGN OF PATCHES YO HATZE wﬂﬁ@ﬁiw;gg
TARGET ' : Co J SRy
(CATARG) CALCULATION CLoRE ggﬁr&v‘f e
IF {MAHPRO .GE. MAHVAR) GO .B0 170 B AT |

. Page 6
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APPENDIX B, CONTINUED: A ,
[# (CYRILIP) oBUw O OR. CYHILsPI- .GE. FALZ) 6O TD 152 . 213
ir §CYH{L»P) LEQ. 1} GO TO Li5 R ' C 214
iF (CYH(L,P) .GE. 2) GO TG 116 - S . ' 215,
115 CYHIL,P} = 2 ' : TS N 4 ‘2160
MAHPRQ = MAHPRD + MAIZY2 . L e T LT
GO TO 157 : L R 218
LI CYHIL,P) = CYH{LP) + 1 N s . o219
REMMDO = REHND + 1 o e g T R0
GO T0 160 S R R S I 2%
152 CYH(L,P) = 1 o o . RPN L - R22.
MAWPRO = MAHPRD + MAIZYL . . R - 223,
157 CONTINUE y ; : e T ' 224,
MAHNG = MAMND + 1 Vo , -, 22%.
MAHTAR = MAHTAR + MASEED . \ S T e ) R T
GC IO 160 _ A “":ET'; ;«gt .“‘*ha R e,
170 CONTINUE ; R B UHT e 228,
COMBINING OF PRODUGTS IN HYPOTHE 7 iC&L ALLﬁudTION FGR CATARG o 229,
CALCULATION L 229,
HYPOTHETICAL ALLOCATION OF PATCRES TO uﬁﬁ@mﬁaavzun (FALLOH) FOR T 230.
CASH ‘ oL 230,
IF (CYMIL,P) oEQ. O .ORa CYHIL,F) .GE. FA&ZB Gﬂ"?ﬂ,A27‘ *-, S 231,
CYRIL,P) = CYH(LP} + 1 _ R R R S 8
REHNG = REHNO + x ST 1,”;1;1.,__* DR & & N
GO TG 160 ' SR S ifz.Jéoi.@s&.'”--w;”“ﬂi,‘V’a’zaeq
127 CONTINUE A SRR SEAS o - - 3385,
HYPOTHETICAL ALLOCATION QF pavcugs 1ﬁ’s&hm esaass: an casu T L 238,
TAKGET (CATARG - R . T 236,
) CALCULATION - : ;;g“ﬂ‘ PR SN 4 ¥ 2t
GAHPRO = GAHPRO + GAMEY o e e T T3k,
VIHNG = VIHNO + 1 - e ' e LT 289,
CYHIL4P) = O . T g 'f «_" . P ':'(, - ""'*'»v-:_.' ¥ = _" o ‘ \ T 240,
160 CONTINUE : ' U &l o RS W
COMBEINING OF PATCHES IN HYPO?HETXCA& fLLGﬁAIﬁaw-Fua C&TARG w2k,
CALCULATION - 282
1F (RIHPRG .GE. RIHNTAR .AND. BEHPRO o84 : GEHTAR OAND, mnupan BB 283,
IMARTAR . AND. GAMPRO ,s&, GAHT&R) GO- Tm f 264,
CATARG = Q. RO S E %,;a“'i.f“ Tl 2e8.,
IF {RIHPRO .GE. R!HTAR: GO 10 = DA R s Ut T 298,
CATARG = CATARG + {RIHTAR - RIHPBROJ & RIBuY B G RS- L 3
73 CONT INUE R c e L T - LA,
IF (BEHPRO .GE. BEHWTAR) GO 70 83 T o T e e AN
CATARG = CATARG + (BEHTAR ~ BENPRQ) & BEBUY N o
83 CONTINUE ,
IF (MAHPRD .GE., MAHTAR) GO YO 84 L S
CATARG = CATARG + (MAHTAR —-uau@ﬁux . naau% i. o
84 COMNTINUE ¥ OB P
I¥f {GAHPRO .GE. GAHTAR) GO TG BSJ i P
CATARG = CATARG + (GAMTAR - GAMPROS * GABUY. . 7 .
I[F (RICAY1 .GE. BECAYI .AND. RICAVI .GE. ACAY'. -,ano;farcavx LGB S i3
1 Gacavl) 60 To il ' : Jrﬁ? %%
If (BECAYI .GEe RICAY! .AND. BECAYI aG&, wALA?i ganowaﬁcavz .GE. *260.
1SACAYI) GO TO 12 : * 1
CIF (MACAYD LGE. RICAYI .AND. PACAYI oGE- 3Etﬁ?r‘ ANQ aac&v: .GEQ‘ Lo X2
LGACAYI) GO TD 13 : : . C * o ‘vy,-, N RES



APPENDIX B, CONTINUED:

Page 58

o

~

iF {GACAY! .GF. Rt . s

(Lb toacart .G l4R CAY! .AND. GAGCAYI e&sm sedé?xp.auag’ 'GACAYL .GE. 726600
11 RICASH = CATARG ’ _f-; g i ~<4 i&ﬁS Q0
BEC&S"’ = 0. g _b_;.’-i! . - 2&6300(
MACASH = Q. Lo R . _'»?:26?.004
GACASH = 0. " ' vf';;; 263.:00¢
GU TO 22 - B w7 269400
12 BECASH = CATARG e e e - ZT0.00:
RICASH = O, R 27000
MACASH = O. YOI e ‘ 272.00:
GACASH = Q. BT o N . 2T3.030¢(
GG TG 22 G : e 5,274, 00¢
13 MACASH = CATARG C oo T 278,00
RICASH = 0. T 276.000
BECASH = 0. . 277.00¢
GACASH = O. s . 278.00¢
Gu TO 22 - - . 279.00(
14 GACASH = CATARG : e - : 280,00t
FICASH = D. . RARVEN T . - &81.00¢
BECASH = 0., l T Tagm e ' ""i' - i 82,000
MACASH = O. ) jgas ~ 001
22 CONTINUE o Lo .. P c . W@ , €840 00¢
RITARG = FINEED + (thﬁsﬂ/uxse SRR S e 285,000
BETARG = J3ENEED + (BECASH ¢ BE;;zL? R Ve el Fﬁbvzaa.co(
MATARG = MANEEO® (MACASH /. MASELL] ' Cmpers e o0 IBTe D0
RIPROD = O. cl T taw e LRy ey 7 288.00¢
BEPROD = O, B 289,001
HMAPROD = 0. IR P " , ‘ ‘»EQOQOQQ
GAPROD = 0. , T A ERE T R 91, 00(¢
RICEND * O ) (s vt o 1 292.00¢
BEANND = 0O ’ AT R 293,00
ALIING = O ra v ~ 294 00C
VIRGNO = O ‘ o " Ao ST o e 28560€(
REGND = O . o .. . . - e 4 . . Ly 296. QGC
P = 0 : oo s ertmeakn el T 29T, 006
DO 60 1 = 1,L0TESI T ‘ ggg'g°ﬁ
SPLIT'ING OF PATCHES 5 %I® §$ THE. T o +00(
P = P *+ 1 ’ ! IJ{iE:}?A?C”NQﬂ;BEf,” it R ;J" ‘ h h‘ 300u00(
"pv 15 THE FATCH NUMBER T N et "‘ 301.00¢
Ne 7C KP = 1,3 : N .*.;41 Hg- e r; ggg.oné
1KP” IS THE PRODUCT NUM : ac

BEANS.  PowAlZE : NU BER a&xcaus!v& oF sAw'xs 13 R;cs, 2= ﬁ 304,
SPLL TING OF PRODUCTS ' .7{. 394-000
IF {KP .EQ. 1} GO TQ 23 L ~~305 003
IF (KP .EQ. 2) GO TO 24 - niig 2 Y 4 306,00
IF (KP .EQ. 3) GO TO 25 S R 5307, °°§
23 CONTINUE cx ' SO NE ggg.,ooé
ALLOCATION OF PATCHES TO &!ﬁE'P§50UC?IO& T o L £“<“~*3 aa
®“CYLL ,D)}Y REFERS TQ THE CY : v e ¥ 31@.&11
LOTE wi® 4ND PATCH "PH 1N CLt f:gg:g;gﬁ ﬁ?Lég nﬂ;}gﬁauw CLASS/OF . 4311, 00¢
T (RIPRCD .GE. RITARG} GO T0 70 L itz;o‘

1 {CYELeP) .EQ. O .OR. CY(LsPY ".GE. e e 2.0
SRS S S Rt ié, ¥ .GE. FaL2% T so LT 318,00
©IF (CYLL,P) .GE. 2} 6C TO 20- FBA I e -"ai5’°°
10 CY(L P} = 2 N S g T et
, CTRIT T ﬁlf,ﬂu§




29

50
55

24

21

51

56

25

15

18

52

57

740

27

-E‘agé s1 .

APPENDIX B, CONTINUED: - = 020

RIPRCD = RIPROD + RlCFYZ [ - ,%H,~%_'ﬂe~u +§318.0¢
6L TO 58 : ’ . . : T Y

CY(LeP) = CYLL,P) + ) : i S A T 5 .
REGNC = REGNO + 1 R e e o AR .azz.oc
60 TO 60 AR - W gV e BT 282200
CY(LP) = 1 SRR i it L T R §§3f3o°f
RIPROD = RIPROD ¢ RICEYY SR 32640
CONT TRUE ~ _ CEWREN. L 325, 0
RICENO = RICENG & 1 T S ﬁ;. “ 32600
KITARG = RITARG + RISEED." -« L5 CEF e 32740
GO TO 60 . Lo n.f;\;w; S L328.0
CONTINUE ’ T S e A
ALLOCATION OF PATCHES TO BEAN Paonucvinﬂ Logtiat g :330.0
IF (BEPROD .GE. BETARG) GO TO 70.: - n ” e T h331,0
IF (CY(LsP) LEQ. O .OR. CY{Lol) .oew FALaa GQ 70-51=;,a SIS +:¥3240
IF {CY{L,P) .FQ. 1) GO TO 9 B A ~u.f;*%f v 33340
[F {CY{L,P) .GE. 2) co 102y .. ~if,P R . ‘33%,C
CYI{L,P) = 2 B - S Y 338,¢
BEPRGD = BEPROD ¢ BEANY2 | . - - . . o oo wEettoo s . 1 338.C
GG T8 56 RS & R IT et v SR - § M
CY{LyP) = CYILsP) + 1 Ce TN < S R &1 '
REGNGO = REGNO + 1 : B T R ““339.
G0 TO 60 , L U Lo L 380
CYLL,P) = 1 L wo Ty T e e Tigey g
SEPROD = BEPROD ¢ BEANYL o Eo LR e L BAZai

329.0

CONT INUE ST e
BEANNG x BEANNO + 1 . . 1" . ; o ,t_.-‘.‘.;;“.-:‘;..{,_,’ﬁ'. - | . . .i\'i_ 3‘4.

BETARG = BETARG + BESEED - W TR R T GRS 348
GO TO &0 ‘ o - o iﬁw T * Y- 9
CONTINUE ! i . iﬁjaf':?f R - P4T.
ALLOCATION OF PATCHES 1& NAIZE Pannucrxau % R ,_Fkass.
IF (MAPROD ,GE. MATARG} 50 TO 79 - RS el T b e,
IF (CY(L,P) .EQ. O JORo C¥{LoF} oGE, FALzz sa ro 92 b ""350.
IF (CYIL.P) .EQs 1) G# T3 15 ..o . et o R }-351.
IF {CY{L,P) .GE. 2} €4 ID 26 T "'“,;" R 17352,
CY{L,P) = 2 P E T e s,
MAPROD = MAPROD + MATZY2 T N T T -‘5 . 2%,
GO TO 57 - _ T R N T T e T e e
CYILP) = CYHL,PY + L = .. el -« T T "“356.
REGNG = REGNO + 1 o . i NSRS T e 38,
GO TO 60 . R ) PRSI o T ,]"..";i-.”,vg; s J‘r S T - (358.;
CY(L,P) =1 ' ' - 2, O f'd”.359.
MAPROD = MAPROD % MAIZYI N o RO S v 2L 360,
CONT INUE N S T T S "3el.
MATZNO = MAIZNY + 1 : o , TR T 362,
MATARG = MATAFG + MASEED R : ST e w363,
GO TO 60 L s : P . 364
CONT INUE . . - AR S ' 365
COMBINING OF PRODUCTS o ' ' L ' LT 28
ALLOCATIUON 7 PATCHES TO REGENERLITICR o R : T |
IF (CYIL,P/ «EQe O .ORe CY{L:P? .GE. FAL2) GO TO 27 S A
CY{L,P) = CY(L,P) + 1 ' o . 389
REGND = R-NO + 1 ’ _ ' : 3370
GO T3 60 , : ' ' el ' -
COGNTINUE o o o - U372
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71

77
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200

201
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203
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APPBKDIX B, conrxnusn. .‘- Ll
ALLOCATION OF parcues ?O.bANE QPOREaf) ,? gf?fﬁ

GAPRCC = GAPROD + GAMEY . . | ey
VIRGNO = VIRGND + | _ - ;tfﬁi gr
CY(L,P) = 0 . o Rl
CONTINUE

COMBINING OF PATCHES

GO TD 72

CONTINUE

FGR CASE WHERE THERE IS EQ CASH NFEU
00 77 JJ=1,LOTES]

DO 77 11=1,FAMNG -."J"f "'fir.

CY(LI,49) = CYH(II,JJ) cel e A

CATARG = 0. R

RIPROD = RIHPRE ' S et

BEPROD = BEHPRD T oA

MAPROD = MAHPRD S

GAPROD = GAHPRO AT

RICENDO = RIHNOC v SR R e

BEANNO = BEHND S TR n

MAIZNO = MAHNO - SO P

VIRGNO = VIHND BE N

REGNG = REHNO -

CONTINUE : _

rFAIL = 0. ‘ ‘ N .

SCEAIL® [S THE NUMBER OF xrenﬁt:cws xn uulcu THE CDLDN!ST “FA!LS' ., 397
DO 75 1T = 1,1TERAT L g o , T A9 Nt
WIT® IS THE ITERATICN NUMBER EIRT A e 399,!
CALCULATION OF TDTAL SUBSISTEACE CASH NE:O fCANEED : o 40001
CANEED = 0. . Co - ;ﬁ, AT 1. ] Y
IF (RIPRES .GE.- RtNEEDl %0 To 206 . - T 7
CANEED = CANEED + (RINEED - RIPRFS! * Rxauvf:ﬁif-g.~'zi ST 4034
CONT INUE L . Z”T‘ff; st SR a8
If (BEPRES .GE. BEﬁEED) €0 TO 201 s 4;52'7-~35: L el - A0Sl
CANEED = CANEED '+ sasue&a - eéﬁnesa«v Beauv B T 408t
CONTINUE ~V.:wﬂ" L SRR, 1) MY
1F (MAPRES .GE..MANEED} GO TO zbz L ey DG
CANEED = CANEED + (MANEEﬁ - MAPREsa ¥ NABUY,Mp."' Foooo 4Pl
CONTINUE ° T C ' ST 4108
IF {GAPRES .GE. GANEED: 60 TO 203 T e AL L.
CANEED = CANEED + (GANEED — rApgﬁSJQm saauv B 3 F -
CONTINUE - P A MG 35
PRODUCT ALLDCATIOM av FAﬂ!L? A R 3 ¥ ¥
RIEAT = 0. : i, g  4d5a¢
BEEAT = 0. g if" 1"““ ;:¢L;Rk g 3 O
MAEAT = 0. . e S I SRSV XEEIPS § 2
GAEAT = Q. E o L ol . MR S § - 7N
RISOLD = 0. . . o o S L 41941
BESULD. = O. - e 4R0a:
MASOLD = 0. ' . ST L RPN %3 LN
GASOLD = O, ‘ : , : S YT 42260
CASH = 0. ' S o ‘ T 423,
CONT INUE ' a2
lF lRIPRES -LE. 00’ GO TO 204 . - Lo - i . ‘25“
RIEAT = RIEAT + 1 S T : , 426t
RIPPES = RIPRES - 1 : . . A - 4271



3]

204

207

208

209

210
212

APFERDIX B, CONTINUEDS:

If (RIEAT .GE.
460 YO 65
CUNT INUE

R1SOLD = RIPKES
CASH + (RISOLD = R!SELLE

CASH =
CONTINUE
iF (BEPRES

1+ (BEEAT
GO TO 204
CONT INUE

«GE.

BESOLD = BEPRES
CASH = CASH + (BESOLD * BESELL"

CUNT INUE
IF (MAPRES

MAPRES =
1F IMAEAT .GE.
60 TO 206
CONTINUE

MASOLD = MAPRES
CASH = CASH + (MASOLD * HASELLI

COUNTINUE

IF UGAPRES
GAEAT =
GAPRES =
IF (GAEAY
GO T0 20¢
CONT INUE

.Ge.

GASULD = GAPRES ' -
CASH = CASH + (GASOLD = EASELLY

CONTINUE
CONT INUE

ALLOCATICN OF CASH TC PURCHASE OF RIQE

RIRAT = (RIEAT -
BERAT = (BEEAT
MARAT = (MAEAT
GARAT = (GAEAT
IF (RIEAT .GE.
IF (RIRAY .GT.
IF (RIRAT .GT.
IF {RIRA” .GT.

CASH = CASH — RIBUY
Qo) GO-TD Zlﬁ
RIEAT = RTEAT + 1

I¥ (CASH .LEe.

- G0 TO 212

213

CONTINUE

ALLOCATION OFCASH 10 PURCH&SE Q% . BEAKS ~;

ALE. 0.) 60 70206
BEEAT = BEEAT ¢ |
BEPRES=BEPRES — 1

oLE.
MAEAT = MAEAT + 1
MAPRES - 1

«LE.
GAEAT + 1
B3APRES - 1

RINEED) GO TO 66

BENEED) GO TO 205

0.) GO TO 208 -

nnuesb) GO0 TO 207

-
L3
- A

" &48.
‘.

C.) 60 TO 210 "'fi

GANEED}) GG TQ 209
. 4ﬁk
/

e

.
3,
v

RINEED! 7/ RINEED
~ BENEED) / BENEED
~ MANEED) / NANEED
- GANEED)./ GANEED
RINEED) GO 7O 213
BERAT) 60 TO 213 ..
MARAT) G0 TO 214
GARAT? GO TO. 215

IF (BEEAT .GE. BENEED) 60 TO” 214-«“.3335 ,‘
BERAT = (BEEAT .~ BENEED) / BENEED ~ S
iIF (BERAT .GT. RIRAT) GO TO 2312 - . %0 ..
IF (BRERAT .GT. MARAT) GG TO 2i4 ',“?§¥§ﬁ§j
IF (BSRAT GTe GARAT) GO 'TO 215 ‘;@;?u

E DA

CASH = CASH - BEBUY = B ¢

-



3]

204

207

208

209

210
212

APFERDIX B, CONTINUED:

If (RIEAT .GE. RINEED) GO TO 66
GO YO 65 G
CONT INUE

R1SOLD = RIPKES

CASH = CASH + (RISOLD = R!SELLA
CONTINUE

IF (BEPRES L€, 0.) GO To 206 -
BEEAT = BEEAT ¢ 1

BEPRES=BEPRES ~ 1 o
1¢ (BEEAT .GE. BENEED) GO TG 205.
GO TO 204 .
CONT INUE

BESOLD = BEPRES S
CASH = CASH + (BESOLD * BESELL) ‘.

CUNT INUE :

IF (MAPRES .LE. 0.) GO TO 208
MAEAT = MAEAT + 1

MAPRES = MAPRES - 1 il
IF (MAEAT .GE. MANEED) GO TO zc?}ﬁ,gz,é.if R OO
50 TO 206 , R e T e
CONTINUE A O T e b
MASOLD = MAPRES R S O S R " 449,
CASH = CASH + (MASOLD = HASELL! P 450.
CONT INUE o LT et T T 45},
IF (GAPRES .LE. OG.) 6O TO 210 -7 . =" = = .0 0 Tl 452,
GAEAT = GAEAT + |1 , T AT . Y -

GAPRES = GAPRES - 1 o e AT ey
IF (GAEAT .GE. GANEED) GO TOQ 209« =« . =~ = &y '
GO TO 20¢ ' R R, T

CONT INUE o / D -
GASULD = GAPRES ‘ . e
CASH = CASH + {GASOLD = GASE'LY - k
CONTINUE : ‘ .
CONT INUE o ‘
ALLOCATICN OF CASH TO PURCHASE OF ths
RIRAT = {RIEAT -~ RINEED} 7/ RINEED L T

BERAT = (BEEAT — BENEED) / BEMNEED ; e - 464k,
MARAT = (MAEAT - MANEED) / NANEED = = = 77w et "0 e 45,
GARAT = I(GAEAY ~ GANEED)./ GANFED ' 7 . 0 Lo ' '
IF (RIEAT .GEo RINEED) GO VO 213 = = - 7. ;=" S0 2. - 467
IF (RIRAY .GT. BERAT} €0 TO 2i3 . A 563,
IF (RIRAT .GT. MARAT) GO YO 214 “':;f? F PO A S C R

IF {RIRA” oG¥. GARAT: GO TO. 215 ' 45 sp o207 00 0 " 470,

1 PR
S
a
]

B

CASH » CASH — RIBUY s T, 471.:

IF (CASH .LE. 0.) GO 7O zr& IR L, zz.a

RIEAT = RIEAT + 1~ . Ry 3.
60 TO 212 B R TP

CONT I NUE h

213

ALLUCATION OFCASH 7O PURCHASE OF. BEANE .U i R
IF [BEEAT .GE. BENEED) 60 T0°214 ~avﬂg*_§ - ;3:ﬂ;“ig»,ph = "_N,;ﬁ” oo
BERAT = (BEEAT - BENEED) / BEWEER ~~ 771 - . " 7 7 .o _%'“: 4T8¢
1IF (BERAT .GT. RERAT} GO TO 212 f“ I w0 .t~_1,;;;ﬁzg,,;§5 1479,
IF (RERAT .GT. MARAT) GG TO 2i6 *5 g”*'%w : e
IF (BERAT .GT. GARAT) GO TQ 215~

CASH = CASH ~ BEBUY , AN A SN 7 S
o PR ,5 S R SR



214

215

APPENDIX B, COMTINUED:

IF {CASH .LE. 0.) G3 TO 216 s

"BEEAT = BEEAT ¢ 1

GO TO 213

CONTINUE

ALLOCCATION UF CASH TO PURCHA$5 OF MATZFE
HARAT = (MAEAT -~ HANEEO) / HA&EED

If (MARAT .G7. RIRAT! GO 7O 212

IF (MARAT .GT. BERAT} GO TO 213

If {MARAT .GT. GARATY GO TO 215

CASH = CASH -~ MABUY

1F (CASH .LE. 0.} GO TO 215

MAEAT = MAEAT + 1

GO 1O 214 :

CONTINUE '
ALLOCATION OF CASH -TO PURCHASE ﬂf GAME
1F (GAEAT .GE. GANEED) GO TO 216" '
GARAT = (GAEAT - GANEED) / GANEED

IF (GARAT .GT. RIRAT) GO TO 212 /%, "
IF {GARAT
IF (GARAT .GT. MARAT) GO Tﬁ 214
CASH = CASH - GABUY

IF {CASH .LE. 0.} GO TO 216»

- GAEAT = GAEAT + 1

216

621

622

623

217
75

1'

GO T0 215

CONTINUE IR

LIVING STANDARD CALCULAT!GN
RIPERC = RIEAT / FAMSIL

BEPERC = BEEAT / FAMSIZ Lt e

MAPERC = MAEAY / FAMSIZ C
GAPERC = GAEAT / FAMSIZ St
IF {OUTPUT .EQ. 2) GO TO 623 - ¢
IF (IT .GT. 1} GO TO 622 :
WRITE (6,621) ,
FORMAT(64Xy?! LOTE YEAR';2X,*
MAPERC® 42X o4 snpenc-a
CONT INUE

ITER ¢ 2Xs

NRITE {6,620} LtvsIYDR!PERC‘BEPERCvMﬁpERthﬁPERC o )
620 FGRMAT(&SX.IB.ZX,ILM&,13.4X.F5,19¢x F5 laﬁ'XiFs 10419F§ l’

Axe

.GT. BERAT} 60 TO 213 - . .. .

H517.0¢
7518, 0(
. 81930¢
‘;F"Bzﬁaﬁi

alpskci.zi.’.SEpééC3}zx;3

o -¢'s4

CONT INUE _ .

IF (RIPERC .GE. RIGOAL .AND. BEPERC JGE. UESTAL b.ww»_MAPERr «GE.

IMAGOAL +AND. GAPERC .GE. GAGOAL) GO J0 217 - LT o

CFAIL = CFAIL + 1 » - e .

CONT INUE " -

CONT INUE ¥

PDOLING RESULTS FOR ALL ITERAT[URb e

XITER = ITERAT

PCFAIL = CFAIL / XITER

IF {FAMNDO .EQ. 1) GU T8 505

CONT INUE :

PUOLING RESULTS FOR DIFFERENT LOTES

CONT INUE _ e

1F (Y .GT. 1) GO TO 616 - ;.;‘_ \

WRITE (69246) - y : .

FGAMAT(1X, ' PERCENTAGE UF LAND ALhUTTED F0 vaaanus USES"& PRNCABIL  S37.00
fﬁ" -
. [

e e




APPENDIX B, CONTINUED:

LITIcS UF COLONIST FAILURE? /) g by Sl TER A
WRITE (64241) FS : R R et

241 FORMAT{1X,® FAMILY SIZIE = ',11313; N
~ WRITE (6,243) L . 2
243 FURMAT{10X,* LUTE NUMBER 8\'.11313

WRITE (6,24%) . i R

264 FURMAT{2Xs" YEAR?,3X,! Rxczno'.zx,‘ Bsauma',zx. MAIZNO',ZX.'~REGN . 544,000
107, 3X, ! VIRGNO'¢3X,* PCFATL') , | | e %85,000
616 CONTINUE 546,000
WRITE (6,5245) v,alcsnn. BEANNO o HAIZNOo PEGNB, vxacna. PCFA!L | %4T7.000
245 FURMAT(ZX.Lxs.7x.1x3.ex,113.6x 113.¢x 11&,6x,113.5x,F4 2) 543,000
90 CONTINUE . 549,000
PGOL ING DF 'RESULTS FOR DIFFERENT YEARS © ; fr¢;. . 550,000
IF {Y .GE. YEARS) GO 1O 221 . g o T 551,000
GU TO 222 . e S LT e, /552,000
221 CONTINUE S R PU S . e ség.ooo
IF (PCFAIL oLE. MAxPFC)'Gﬂ Ia 223~ SR : 554,000
GO 70 222 = s T R TR 555,000
223 K = FAMSIZ = FAMNO T LT : 556, 000
ACCLIM = {TVALFS /7 FAMSIZ) 1n0 4 w3 357,000
MINHPC = LOTESI / FAMSIZ ; S L 9584000
MINLOG = 6 = MINHPC - L S 559..000
KPPKM = 100 / MINMPC . .= LS SR Sbo.ooo
IF (FS JEQ. MAXFS) GO TO 605 ;;;f; S ERPYT ,‘*q* -36%.000C
60 TO 606 . W T -Q} '»'." 4 o : TR d“‘ 562.000
605 CONTINUE S v;fffg QR :'%gp'éﬁ . ;va ) . 363,900
WRITE 16,607 -~ = Lt E T e o i 564,000
607 FORMAT{/1iX,® HARN!NG: MAXFS Hﬁﬁ aéEH REACﬂ ﬁ'ﬁﬁ?h& IB COLGNISI FAJ 365,000
1LURE, K RESULT HAY BE spuslaugvls T N AR N o 366.00C
606 CONTINUE , Do Jii*-;‘~%k‘;” h’j&a'sg,‘“ﬁ‘ 567,000
220 CONTINUE ' ' et “ff‘,.vg*,af-‘". Lfiba.ooo
COMBINING OF RESULTS FROM Eaca FAMXE? sxze nun T T 569,000
222 CONTINUE _ _,*ui Ao 5704 000
WRITE (64+224) K.KPPKN.ACCL!H,FSuN RﬁﬂCvHIﬁLW& . ‘ ‘ " 571,000
224 FORMAT(1X,* CARRYING CAPRLITY (K) OFTIHE: IOVAL RESOUREE BASE = 3y . 7572,000
114,/1x.' CARRYING CAPACITY 'N PERSONS mgﬁ SUUARE KILOMETER (KPPKK] 5T73.00C
1= "3F3,0s/71%,* ACCURACLY txu‘r BUE . ¥D. Fmﬁﬁfl OESIGN » 7,F3.0s 1Xy . 574.000
1* PERCENT WITH FAMILY SIZE = ,12./LKe% MENIRUM HECTARES PER CAPIT, 575.00¢C
1A {MINHPC)= ' ,F4,1,/1%,° thZ“UH Lavsﬁizf FQ A Flnzxv OF & rEasou 276.00C
15 iHl‘iLOé,z ', F5.1/7/7% L . Sl e . .‘_, -"t "" SYI.QGC
END L Tty 9Ts.a0c

- RN ' S Te N e HeoTE . -

4 DR LTS - X Ry

ok . T " ’ "r - ” 4 -.‘
' S ‘}h’

T avy I

¥ ¥

e .



Pace 56

APPENDIX C: SAILE INFUT AND QUTPUT FOR SKELETON E€ARRYING CAFACITY PRCGRAM:
SAMPLE INFUT:
$LIST DATAFILE
1 (415, 12F5.0/12F5001F5.2,11597F5.0,1F5.25215}) .
1 2
; l;é 1 1 15 . 5. 12. 3. 30. S« 12. 3. 30.1230. 8U0. 244. 200.
4 600« 80U. .52 20 7. 27. 1!l. 100, 50, 25. 36. .05 100 1
END OF FlLt .
.
SAMPLE OUTPUTt.
SLIST LIVINGSTOD
1 FORMAT SPECIFICATION G FOR INAUT (ATA
3 (4150 12F5,0/42F5.041F5.2011507F5.041F5.2,2151))
4 INPUT OATA AS ENTERED
[ 100 1 1 15 5. 12. 3. 30. 3. 12 3. 30.1200. 800. 244. 200.
7 60C. &6C0. 0.52 29 T. 27. 11, 130, S0. 25, 26. 0,05 100 1
8 EXPLAMAT IOK F INPUT DATA
10 INITIAL FAMILY SIZE LINIIFS)= 11
11 INTERYAL FOR FAMILY 31ZE INCPEMENTS USED LN RUN {IVALFSIe i
12 OUTFPUT SPECTFICATION (1sFULL: 2= PARTIAL)s
15 TOTAL RESUUACE RASE (3aS[)s= 130
18 ARFA wiPt RTSIUKCE PASE ALLUCATIGN TO COLONIZATION (ANRBA)= 1
| %4 NUMBER F FAMILILS (FAMNG)» i
18 MAXIMUM FAMILY SIZE (MAXrS)= 15
19 RICE BUYING PRI(E (RIBUY)= Se
2v BEAN BUYING PRICE {4ERUY)m 12,
21 MAIZE BUYING PRICL (MABUY)» 3.
22 GAME RUYING PRICF {GABUY s 3J.
23 RICE SELLING PRICE (PISELL)~ 5.
24 BEAN SELLING PRICe {(oESELLIa 12.
25 MAIZE SELLING PHICE €MASELL)= 3.
26 GAME SELLING PRICE (GASFLL)= 0.
27 RICE YIELD PER HECTARL IN FIRST YEAA CF CULTIVATIUGN (RICEYL)» L200.
23 RICF YIELD PCR HECTARF IN SCCUMD YEAR CF CULTIVATION (RICSY2)= 800.
29 BEAN YIELD PR HECTARE IN FIRST VECAR OF CULTIVATION {(JEANYL)=  24a,
3 BEAN YJtLD Ped HECTARE [N SECUND YFAR OF CULTIVAIION (AEANY2)®  200.
32 MALZE YIglD PR HECTARE IN FIRSU YEAR GF CULTLIVATION (#Al12YL)s 500,
» MALZE YIELD PFR HECTAQE [N SECOND YEAR OF CULTIVATION (4AI12Y2)» 6u0.
34 GAMI SUSTAINZULLT VYicLD PIR HFECTARE OF ®VIRGIN® FOREST (GAMEY)s (.52
35 FALLOW PLKIIO IN YCARS (FaLLfW)= 20
36 RICE SEED SOWN PER HICTARE IN KILGOS {RISEED)= 7.
37 BEAN SEED SLWN PER HZCYAKE IN KILOS IKESCED)s 27.
38 MALZE SEED SfiaN PLR HMECTARE Ih KILES fMASCED)= 11.
39 CRVEHRAMTNT GUAL /'R PFR CAPITA ©ILE COMSUMPTION (RIGDAL)= 100.
40 GOVERNAE LT GNAL FUR PERCAPITA BEAN CUNSUMPTINN (DEGUAL )= 50.
4] GOVERRMENT COAL FOR wER CAPITA MAJZE CUNSUMPTICA (MAGDALL= 25.
42 GNVERAMENT GNAL FOR PLR CAPITA GAME CONSUMPTIUN {GAGNAL)= ¥. .
43 PAXIMUM ACCEYTABLE PPOAABILITY CF CULONISY FAJLURE (MAXPFCY= (.05
4% BUMPFK GF YFARS CVER WHICH RUN IS MANE (YFARS)x 199
45 KUMBER OF JTTEFATIUNS USED FOR CALCULATICN OF COLONIST FAILURE PROBABILITIES FUOR EACH YEAR {ITERAT)» 1
%8 RESULTS wiTH 1)SA FORNKULA
51 HECTARES PEK CAPITA AT X USING (JSA FORMULA (NSAHPC)= T3.3
52 PERSUNS PER SQUAKE KELOKETER AT XK USTRG USA FORNULA (OSAPPK)s 1.4
54 HHCTARFS CF CULTIVATSN (AND PCR CAPITA AT K USING OSA FURMULA (OSACPL)= 4.0
55 FERSUAS PEP SNUARE KILAYETER OF CULTIVATED LAKD AT K USING USA FOKMULA (OSAPKCI= 24.8
L HICTRWTS Prb TAP, W/ 0S4 FN2M, NODIFEED FOR GAME PUMCHASE G SFEN SUWN = 6.4
%9

PEESCLS PER SW. KM, W/ (ISA FORM, MOODLFIFO FOKR GARE PUKCH. & SFFD SOwN» 14,7
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. /
AFFENDIX D: ABBREVIATIONS USED IN SKELETON CARRYING CAPACITY PROGRAM

A

ABBREV= TRANSLATION MEANING T APEROATIMATE BOX NQ.

IATION | - o IN TLOW CHARTZ "
ACCLIM accuracy accuracy limitation due . nonc,-' ”:ii
: limitation to fam:!.ly size deaign T ,Q_ I
AWRBA area-wide | area~wide reqourca allocet- 5(8), & (9)r£iblied
©  resource base ion to ¢olonizatlcn . | RN
‘ allocation - T ‘?' o : b
BASE  base ' total resource bege . :f Ty e
(eg. land) : ' :
BEANNO bezan number number of patches allotted (22)
" to: bean production L : A
BEANY1 bean yield bean yield per: hecta:e 1n uv_/(27)' e
one first ycar -of cul&ivation . -.', _ ;*;v‘
BEANYZ bean yield , basn niqld per hec+ara in . (27) .-ffﬁﬂ'-
: = two second ?sar of ‘cubtivation .- R
BEBUY bearn buying buyinq price far beans b t‘, {58)
: price - {(per Eilo) S P
BECASH bean cash . .cash from sale of baana o (60461)
BECAYI bean cash - net cash yieldgper hectare ‘none
vyielda . expected from growing beans (included in. 22)
BEBAT beans eatzn amount (kilos) of bﬂans_ . (83) .
‘ - - eaten by family o o -
BEGOAL =  bean goal. governmen? goal for U:"f~/ {69) o
” - o .c&pita bean consum 301 *f;'~',
P o i A g1 EARTEE ¢
BEHNO bean hypo- 'Number of patchau pﬁnﬂ%@d nose )
thetical - in bemas used ir making - (1nu1udaa in 22)
number . . hypothetical withinidote - .
S - resource base ziivcation o ,
for.adjusting produttion
tarqets for: umsh cmoppang,‘>. 7
BEHPRO bean hypd- '."Bean productian estinate - none _ g
thetical ‘ used in.-making hyp@ﬁhoticqi (1nc1ud¢¢ in 22)
production within—tota regource -
allocation adjusting barqots
. - for cash croppinq
. ) RS i~ ' ‘.-'"n,. .
BEHTAR bean hypo- Target ﬁor bean production*ff_nane
thetical .. in hypothetical vithin«lote (1nrlhded in 22)

target rescurce base allocation .
: for adjusting for cash cropping T

BENEED bean need v product "need" for beans  (52)
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AEBREV-  TRANSLATION MEANING . - APPROXIMATE BOX NO,
IATION 5 _ s IN_FLOW CHART
BEFERC beans ber, | per captta consumptian? - {65}
' capita of beans ¢Kgsﬁyr) A L
PR S i
BEPRES - beans kixos of beans ptesent + (48) -
present *in lo:e R A e
' BERAT bean ratio _ bean ﬂarpluﬂ or deficitf - (543 ¢ '
' product need rati@ e -
BESEEIC bean SQed Been ieed sown per hect- " none - - _uﬁ%’
are (kiloﬂlyrs) ;,_ o ST }
BESELL bean. aelling' JaSellinn price for beans S () S 5
price (cruzo.lres/kilo% e G
T Lo '.(- o e %
BESOD bean surplus Bean strplus or deficit - (82) - |
or deficit in 1oéu ,'? ‘ ey !
BESOLR  Beans scld “-;Amt‘ «f beans sald ox e 660)
| o  exchanied’ (xgs. T e
CANEED Cask need | ,Tatal uubsistence c-mh %~ r‘@ﬁﬁ) ' o
need SR C .
CASH cash [ asm 3{’11"'(61)'
- CATARG = cash target Cash targeh used fox making 1np11¢d in ;f 
e ' | - within-lote rescurce npsn (55-22) L
allocat.on - _ , - .-
CFAIL colonist Number o iterations in which (72) (sec daf. of
fallure colonist lails _ - box 724 App.X)
cY cyr«® ‘he positicn of the patch ., impliad in
-98ition in the cy:l: of cultivation ~ (15) and (10)
and falloviig (yrs. aince -
last cleaglrg) |
s hypothetical Pogition 1l the cycle of - impiied in:
cycle position farming and fallowing used (10)
- in the "hyxthetical” slloc-
ation of patches in sdjust- S
ing targets for cash cropming ‘ ' C
FALLOYW fallow ‘Fallow period (Yrse.. required 1mplied in
‘ for full revovery) (21)
FAL2 Fallow plus *he length of a full cycle none
two years including both fallow and :
farmed time ‘here farmed
time = 2 years) :
FAMNC family, number number of families T
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TRANSLA TT:N

. APPROXIMATE BOX NO.

‘ABBREV= - MEANING
IATION IN FLOW CHART
FAMSIZ family size’y . size of'fémily o ,.  j(4é) “ b;;ar;i?
' - (also gee FS) = . R
Fs family size ‘he family sigze for L+ (43) h\' e
' - which calcuiationg gre;.. AR SRR P S
| being made _ I P
GABUY game buying buyinq price for gak@ (S8). .
price ~(eruzed raslkilo) - . o
- GACASH qame.cash. ’cash from sale of gans . :(60-61) f |
GACAYI game cash Net cash yield per hectars  none -
yield expecied from producinw (1nc1udhd in- 22) :
' gane _
GAEAT game eaten amourit of game eatsn hy . (83)
' familv (kgs.) . .
GAGOAL game goal Governmment goal for per (69)
' -capite game consumptiom - :
GAHPRO game hypoth- " Game preduction estimaty none ' o
: etical prod- used ir naking "hypotheiical™ (included in 22)
uction withini-lote resource basge
allocntion for adjusting
, targe:s for cash croppihy .
GAHTAR game hypo- Target for game production none
« thetical in hypothetical within-lote (inciuded it 22)
target resour;e ase allocation for ’
‘ fixing cash targeis. .
GAMEY game yield Game iustalinable yield per (27
hecﬁa)a of "virgi " forest '
GANEED gamé need Product "need" Eers gamo ‘, (52)
GAPERC game per per napita.géma iwnsumption '(SS)
- capita | 3 - ' ,
GAPRES game present Kil¢s of game pxﬂient in (48) St
\ lotu : SN
‘ . | o
GAPROD game product- Amo.nt of game priduced - (45)
ion in lote
GARAT game ratio Game surplus or deficit/ (54) .
: product need ratlis . SR
GASELL game 211ling Gam: selling price (62)

price
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MACAYI!

vield

rexpected from growing maize R

' ABBREV~  TRANSLATION MEANING APPROXIMATE BOX NO.
IATION - IN PLOW CHARY
GASOn game surplus or Game surplus or deficit (51)
deficit in lcte
GASOLD game sold Anount of gane sold or (60)
: exchanged L
GPOHPC game purchase Heiztares per capita at none -
0O%a hectares carryina capacity from -
per capita Ysa formul: modified -
. for game purchage
GPOPPK ame purchase Fersons per square kilo- none
sa persons per nete" at carrying capacity
' square kilometer’rom Usa formula modified 4
for game purchase ”_“ o
INITFS initial famitx vFamilx size’ at beginnlng . none . - Y
size of run o AR SRR '
IT iteration Numher of~th& 1teration,f}.;7;mona_ *
' ' _ being made &£~ calculation 2
- of yialds and product - e T
A alluc&tioa hy family‘(for PCPAIL) T
ITERAT iterations Number of iteruuions used nonq'
o for caleuiEion of coionist .
. fpliure probabilities fer
‘ eagh year \
IVALPS interval for interwsl for ﬂhmi]@,size . none guf -
family siz: :l.ncram&nts used in" run . A :
KPPKHM carrying cuip=-. Carrying caphcity in persona nonw
acity in pars- per sg. kiloweter &8 alculated :
ONe per Guare - with exeletan progr.ﬂ S
kiiometes B ’
L lote .lote numbar‘ }  none
LANDCO land colon- “and ailctted for (9) .~ -
ized colonlzation "_, RN . I
iOTxSI Iote size ' lote size (hectaras) ‘”'(lsyj
% BUY maize buyiug buying pri a for maizo - (56}
price A (cruzeirasfkgo) = .
NRCASH uaize'caéh | 'cash fxom sale ot .malize - ‘fv(GO-Sl)'
maize cast et cash vield per hectaro none

(included 1n 22)
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ABBREV=

TRANSLATICN

- PV A i

MEANING APPROXIMATE BOX
IATION . L : NO. IN FLOW CHART -
MAEAT maize eaten Amount of maize . .. - (63)
’ eaten by fanily;' o, _
MAGOAL maize'goal ]‘bovernment goal for o €69) »
per capita consumptiou ' C
of maize 4 » .
MAHNG maiié hypo- Number of pa:!hes planted‘ .. none : |
thetical | in maize ase! in making 4'(inc1udad in 22)
number hypothetical wlthin-lote B
S resource base allocation ‘
for adjusting targets for .
cash cropping. - :
MAHPRO malze hypo- Na*se producticn eatimate-' none
thetical “uzed in maiing hypothetical '(included in 22)
production . wlthin-lota2 resource base -
‘ allocation for adjusting
'ﬁarge%s fmr cazh cropping ‘.
MAHTAR maiéé hypo=: : Tazget fm‘ majze. prbduct&on ‘{none .
o thetical - in hypotheticnl-within-lote " (included in 22)
target ‘r@source vase allocation for - ~
" ad justing targets for cash
R ‘cmcppingo - . _
MAIZNO maizé number - - Mumber of pa’ ches allotted - (22)
- to maize praduction g R .
MLIZY1 maize yield Fajize yield per hectare in - (27) o
one first ve, of cultivation :
MAIZY2 Maize yleld ' Maize yisl: per hectare in . (27) ..
two "second yes: of cultivation - L
M. NEED maize need product "rneed" for.maize- 52) e
MAPERC maize per . Per capifu mansuaption - (65) -
" capita . of maiza o o - )
MAPRES m ize present Killos of maize prﬂsant S (a8) T .
: ' in lcte . : ? ; : -
MAPROMD: maize prod- Ajount of matze p@@duce& ' (4s) .. ig
: uction in lote (‘gs/yr) ' we
MARAT m ize ratio ,“aize,murplus or deficit/ - (54)
: ' producs need ratio o
MASEED maize sead .Jize seed sown p“; hectare' " none
o in kiios
MASELL m ize se’.ling 'Sellino price fer maize (62)
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ABZ2REV~- TRANSLATION MEANING - APFROXIMATE BOX
IATION _ _ . NOo IN FLOW CHART
MASOD maize surplus “aize surplus or deficit (51)
or deficit - in lota , R
MASOLD maize sold  Amount of maize sdid4or . (60)
exchanged (“gs/yr) '
MAXFS maximum fam-  Upper limit on family none -
ily size slzes for whlch run is :
: made - o .
MAXEFC maximum “aximum arceptagge probn S YD
acceptable ‘abllity of colonist failure :
prubability :
of colonist
-failure
- MINHPC minimumAhect- Hectares per ciupita at carry- ncne
ares per capa ing capacitvy a3 calculated
ita using skeleton progzam -
MINLOG Minimum lote Mirimum lote size for a fam- none _
' six ‘ily of six persons at carry-
. dng capacity calculated using
;skeleton program -
OSACPC Osa cultiv-" "Hectares per capita of. cultivb none
ated hectares ated 1and at carrying capacity
per capita using sa formula
OSAHPC  “sa hectates Hect&res per capita at C8rey- none
pexr capita ing cagacity ag caloculated - ‘
using sa formula- S
~ . “ersons per scuare kilamater nono
OSAPKC ~ _sa persons of cultivated land st carzy-
per sqare ing cagac tty me’ caiculethad
kilometer of u&ing %d farmul&
cultivated
land
OSAPPK “sa persons Persons per square kilomster none
per square of total land area at carrying
kilometer capaclty ag calculbted uaing
Cga formuls
OUTFUT output Output format requested. none
Two choices: f£ull or
partial. .
P patch the patch number (24)
PCFAIL ~ probabldity of prop.piyity of colonist (75) (see def. of

colonist fail- box 75 in App. A)
ure

failing in a given year

SE—
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thetical
target

AB3REV- TRANSLATION MEANING APPROXINMATE BOX
IATION L NO.. IN PLOW CHART
REGNO regeneratinq Number of patches (22)
number regenerating
REHNO g;g:zggzié:g Number of patches regenerat- none
number . ing in hypcthetifal within-  (included in 22)
: lote resource tase alliocation
for adjusting targcets in view
of cash cropping
RIBUY rice buying Buying price for riffe {56)
price (cruzeiros/kilo)
RICASH . rice cash Cash from sale of rice - {60-61)
RICAYI rices cash Net cash yield/hectare. - ndée- R
- yield . expected from grouing Rdier
y rice (includediin 22)
RICENC rice number fNumber of patchas allotted (22)
' | _ to rice production ' o
RICEY1 rice yieldi Rice yieldjpar hectare in (27)
' one , first yesr of cultivation -
RICEYZ rice yleld Rice yield per hemfare in - (27)
two . second yeayr of cultivation .
RIEAT rice eater Amount of rise eaten by (63)
family »
RIGOAL rice goal ' Government, goal for per - €69)
capita rice consumption '
SN .
RIHNO fjce hypo~ Number of patches planted none
theticsal : in rice used in rasking hypo- {included in 22)
number . thetical within~lote rescvurce
bas2 allocation for adjusting
targets ir view of cesh cropping
RIHPRO rice hypo- " Rice’ productiaﬂ estimate used none
thetical in making hypothetical within- (included im 22)
producticn lote resource basze allocation
for adjusting targets in view
ef cash cropring.
RIHTAR .rice hYpom Target for rice productiod none.

in hypotheticzal within-lote  (included in 22)
ressurce base allocation for
adjusting targets in view

of cash cropping
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MEANING

APPROXIMATE BOX
:0. IN FLOW CHART

TN B QI 0 IR Y e GBS SO S

(52)

(65)
(48)
(45)
(54)
none*
e2)
(s1)
(60)

© nons
(1nc1uded in 22)

(22)

none

none

ABBRE Ve TRANSLATICN

IATICN o .

RINEED rice need product “need" for

rice

RIPERC rice per

capita .Far capita consumption,
‘ of rice .

RIPRES rice present Kiios of rife presént

in lote

RIPROD rice préduct- Amcunt of rice produred
ion in lote

RIRAT rice ratic ice surplus or. deficit/

procduct need ratio

RISEER rice seed .Rice seed szown. per hectare

re: veer in kilos

RISELL rice selling Selling price for rice
price (Cruzeiros/kg.

RISOD rice surplus, Rice surplus or deficit .
or deficit in lote

RISOLD rice sold / Amount of rice sold or

exzhatged (Kgs.)

VIHNO Virgiﬁ'hypo- Number of patcher alther
thetical num-~  virgin or fully revovered in
ber rypothetical withliin-~lote

. resoulrce base allocaticn for
adiusting targets in view
of caily &ropring Lt

VIRGHNO virgih number Nunpber of pttches either

‘ : virgin or fully regeners-
ated

Y year Ine ,ear for which calcul-

aticns are being made

YEARS yeers The number of years for
' which the run is to

be :3&®
XITER . Mawimum wumber of iter-

iterations

ations to 32 made in
rur. {also s2e TITERAT)

none



AFPENDIX E:

Note:

Page 66

PARTIAL LIST CF ASSUMPTICONS FOR SKELETON CARRY'NG CAPACITY

PROGRAM=

This partial listing has been compiled fcr.the skeleton

program -- other formulas included i ithe checklist have:
many other assumptions in addition to the ones listed here,
"Ugsa formula” refers to the formula of Fearnside (1972), ard
"Carneiro" refers 2o the formula of Carneiro (1960)1 A’ plus
sign (+) indicates that an assumption has been: made, and

a minus sign (=) that i‘ has not been made.

ASSUMPTION ASSUMFTION NAME ASaUFED(ZOND LTI

NUMBLER

SKEL="
ETON ..
PROG?2
{pre-
sent).v

SKEL- FPLOW

OSA CARN:

ETON CHART  EIRO,

PROG,.-
POTEN~
TIAL

(1)

(2)

(3)

(4)

(5)

Homogeneousb
initial

land quality,

All land
colonized

Eduivalence
of colonists

Fixed
consumption

Fixed yields

At beginning of (+)
colonizatien zll ,
land included in

the total resource
base ls equal in

its ebility to
produce sach of

the crops, and in

its susceptibdbiiity
teo degradation

(no variance in

space)

All of the land = ,
area classed as
suitable for
agriculture should
be used for agric-
ulture; as opposed
to other uses such
as forest resexrves.

-All colonists are (+).

idantical in the

the wvarious
mllocations are
made and in

‘consumption reg-

uirements .

Consumption requireé+§
ments do not change
through time

Fixed yields for . (+)
first year and for
second year for ea-
ch agricultural cr-
op. This implies
variance in time is
unimpnreart  Whor

(=)

(=)

(=)

(-)

(=)

(=)

(=)

(+)

(-)

(+) (+):
“{in {
version .
used |
here)}

(+) (&)

“{e+) (+)

() {(+)

one one
yield yie
cnly 1d
(fixed) onl
(fi
xo
e’
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AFPENDIX B, COLyINUED:
ASSUN- ASSUMPTION ASSUMED CCOCNDITION SKEL~ SKEL= I[OW OSA - CARN~
PIION NAME ETON ETCl CHART EIRO
(pre-~ PCTEN-
. - sent) _TIAL
(5) assumptions of fixed fal-
-ontinued low time (6) and fixed
consumption (4), this
lmplies thit carrying
capacity is a2 constant. .
(6) Fixed lhe fallow time used is (+) (-) (~) (+) (+)
fallow fixed: it does not vary
time for different crops, dif-
ferent locations, differ-
ent colonisis, or over
time, or under influence
from increasing population
pressure.
(7) Full Land which ris begn fallow(e) (=3 (=) (+) ()
recovery for the spec=fied fallow '
after time is completely equiv-
fallowing alent to virgin land in .
terms of prcduction and _ _
susceptibility to deqrad. . ' A 3
ation. ‘ ' "
(8) Procucts Only four p.oducts are (+) (=) (=) (+) only
praduced - required or produced:s (in - one
rice, beansg, maize, & : - form  prod-
game. : : - used- uct
~ | _here) used
(9) No storage All product produced is °~ (+) - (=) (=) (+) (+)
either eate:, sold, or ' : :
used: as seei, Cash is
2lso not saved.
(13) No prod.- There are n: cash costs (+) («} . (<) (+) (+)
uction involved in production, -
cash as for purcizse of
costs fertilizers, insecticldes,
and other tachnclogy.
(1) No non- Wo cash is needed for sny (+) (-) (=) (+) (+)
subsisten-  purpose othker than purche : (in
ce cash ase of subsistence gquant- forn
needs ities of rice:, beans, malze used -
and game. This includes here)
cash neels for paying loans
' for purchasae of iand, taxes,
costs of clcthing, medicines,
etc, (oee alg» no production
cash c¢~srs (310) ).
|
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AFEENDIX E, COWTINUED:

ASSUN~ ASSUMPTICN ASSUMLD CONDITTIC SKEL= Sxbl- PFLOW O05A CARN<

PTION NAME ETCN ETON CHART EXRO

NUMBER PROG. FPROG.

{pre~ - POTEN-

- sent) TIAL

{12) Only one Only one cash crop, - C(+) (=) (~-) No ‘No
cash the most "profiitabler * c¢ash c¢ash
crop one, is grown for cash Crops £rops

purpose:s. : (in
form
used
here)

(13) Fixed " The buying and selling- (+) (-) (=) No No
prices prices of 2ll producus cash cash

- are fixed. Crops <rops
{(in
form
used
( here)

(24) No Nc¢ government aid is gi- («) (=) (=) (+) (+)
governmen veen in the form .cf eith..
aid . ’ e; direct suprly of proc-

uct or aid to production,

{15) Zquivalence “‘he *government goals for (+) (-) (+) not  not
of minimal 1living standards" (box 49) applic-appl:
requirements is used both by the colon- able able
determining 1ist in deciding how to
colonist fa- allocate his land and his
ilure and product, and in defining
paerceived colonist failure for nrurp-
goals of oses of identifving wien
colonists the carrying capacity has

been passed, Colonists
also do not plant crops in.
excess of these mininal
needs wiilhin the rerurickt-
ion of the one hectare
patch size assumpticn (203

(16) Cne prol- Each patch 45 assigaed o (+) (-) (~) not not
uct per the preduction of cne crop ' app-- app-
patéh nar for an entire year. “his iic= 1lic-
year igplies both that there is able

no interplanting with wore
than cne crop simultarzous-
ly and trat, if there (s more
than one harvest per v.ar,
that they are 3l1 of tne

same Crop. .

ahle
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SKEL- - FLCW

SSUk~ ASSUNMPTION AS3SUMED COMDITION SKEL- 535A  CARN-
*TION NAINME : ETON ETON CHART ETIRC
UMBER FRCG,., - PROG.

‘{pre- POTEN=-

sent) TIAL

(17) No The amount of land with- (=) (~) (+) (+) {+)
manpower in the lote that the fam-
restrictions ily can cultivate at any

one time 1is not restrict-
ed by insufficient manpo-
wer {le. by the size of
the famj.j.x, °

(183 Game taken Gare 1s assumed o be : -
only at taken at the maximum (+) (=) (')_ (+) g::e
sustainable rate sustalinable over cons-
rate the long term without {dered

any depletion of game
yield par hectare of
forest,

(1%) Size of “his restricts the ‘
family 1is accuracy limit to (+) {(+) (+)_ :ot.,vgot
an integer the “ACZLIM® figure 122: lig:

in the skeleton

able able
programn and sample
output,

{20) Patch area . her £
fixed at This 1es§ric#s‘nhe fine- (+) (+) (+) not not
one hectare ness of the faxmer ] app- app-

regsponse to units of lic— lic-
one hectare in pianting able able
Tropee .
(21) Cash Coch allocation proceeds (+) (+) {(+) no no
allocation as describe@ l{see Appendix cagh cash
A, box 58), and does not (in
change through time. form
used
here)

(22) Product Froduct allocation pro- (+} (+) (+) not not
allocation ceeds as described app- app-

(gsee ippendix A, box 59), ' 1ic~ 1lic-
and dces not change able able
througn time,

(23) Within-lote Wwithin-lote resource base (+) (+) {+) not not
resource allocation proceeds s app~ app-
base described (see Appendix A, lic~ 1ic-
allocation box 22}, and does not able adhle

change through time.
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ASSUNED CCHDITICN

s Al S O Ay G S e G D LT s A R 7T S VAP G NN PR SIS P A s S

ASSUN- ASSTIM: TICN SKELer 3KEL-= PLOA OSA  CARN-
PTION NAME ETUK  PTON  CHART EIRC
HUMBER FROG. PROG,.
{pre~ FOTEN-
. . sent) TiAL

{24) Accuracy Input data i{s a:curate («) () (+) (+} (+%
of input and not affected hy
data statistical asscumptions,

sampling biases3s or err-
ors in observations.
Adequate statistical
confidence has been
achieved for tne usz2 to
which the result will
be put,

{25} Probability MNo additicnal rest:iction (+) (- () okt not
of colonist is piaced on the rrobabil- pp~ app-
failure ¢nly ity of area-wide iamine, lic- 1iic-
factor deter~-Alse note: full recovery able able

mining carry-after fallowing and filxed

ing capacity.fallow perioc make "envic-
onmental degrada:ion®
impossible - th:2 colonist
®fails" before dagrading
his land,. .
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