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I. ) INTROD~JCTION: 

Ihe following descriptions and accompanying tables and figures : 

describe the geginnings of a series of models for the estimation 
f, 

of carr~·ing capacity to be applied to a portion of the coloniz-.tion 

area along the Transamazon High 1."aX. in Brazil.. It should be emphasized 
. . 

that this is not "The" model for carrying capacity, but only a 

skeleton which will be altered many times before· a series 0~ 

estimates is complete. What will eventual~y be produced is not 
' '"' 

a single model or estimate, but an array of estimates based on 

different combinations of assumptions. The preliminary models 

presented here lay the groundwork for a seriesof stochastic models .. .. 

of carrying capacity.. The skeleton computer p~ogram presented 

(Append'lx Bt, although deterministic in the form used to produce 

the sample output (Appendix C), has been written in such a way that 

. ' 

a stmpre substitutio~ of a frequency distri~ution generating function· 

for the fixed yield inputs would produce a result which is •tochastic 

with respect to crop yieldso The program has been written such that 

it can be modified and added to with ma~imum ease. 

Data collection methods to be used in ~btaining information 

for use in modifying the model and in making the carrying capacity 

calculations have been described in my proposal: "Estimation of 
Carrying Capacity for Human Populations in a Colonization Area of 

the 'l.'ransamazon Highway, Brazil." (Fearnside ~ 1973) • Background 

information on carrying capacity determination methods and agricultural 

potential in the ~ransamazon area can also be found in the proposal.~ 

The tremendous scale of the colonization programs being real~ed 

in the Amazon Basin, together with both the theoretical and great 

potential human importance of reliable carrying capacity estimates, 

/ are emphasized in the original proposal. 
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IXI.) -· Df!SCRIPTION OF FLOW CHART OF C~RfSYING .. CAPACiti REUTIONSHZPS:: ,.·.:-. \ 

. . .· . . . . 
~ . • . . i... ,· •. ,: ' ·, . ·. : 

The flow chart of carrying c~pat:ity, _ reletfons~_ips presented on ~\-.. ..:.:_·: '· 
. . . . ... ~ . ~- . . :<I··-~~,. .... _ 

page 2 1a deacribecl box-by-box ~nd, _a,c:row-l?y-a~~~w _in_·A,ppenc:!ix A · .,_··;-

beginning on pagel6. The table in' :Appendix A is arranged by ~box ·., -~ _: ... 
·. .. . . ·: ' . 

.. . ' . '"' · .. •. \. 

number.:from the flow chart, and gives a definitiOI\:of:•veey box ;.~ . . ·, ,. . 
. . '•' 

' . ... . . -. . ~. . . . ..·,- ..,_' 
plus a de•cription o:f possible reletion~hipt be~ween.the· ·boX~~-.· .. ~ .. ;t?~;'·, 

implied by the arrows leading out ot- each b'o~~ ·Isi. ~dd~ ti~,~ ~p~~~~~· -.. ·· . 
''!' r •I• • .. 

beginning on page 66. gives a partia~ lia~ of·. assUI'Ipt-ionc (Appeftd~ .. B~ · 
. ' . . . . " 

. . . . • . ; .. ~ . . . ~ .,;;,.tA .... 
page 45). which models part,·of .the 'bet~ of -~el&ionsbipa ahowa.,in ·. . . 

. ' :'f/ • . - ·- • -~' . 

the flow chart. !.l:hia table inc:J.udet5 ~:~~heckliat •.incl~c_ating _ wh~~-: .:t-<.;_ 
~. ~- . . ,, ";. . 

of the assumption a of the skeleton program alao apply ··to i:h~ · ru11· · ~ ·.:i· - ·' • 
... ·. ·' · .•.. · .. • . ... ..:~i-

flow chart o:f carrying capacitY relati<mahipa.··-~ It ~lfboulcf be noted.§.···:~ 
' ·• _.,. ... . 

that there are additional asaUIIIp~iona .not r•levant' to J:he c:o•pu1:e.i: ... , ::' 
. ~ .. 

·. .., .. .. 1 . •• -··.... . .,~·- : . ~. 

progr .. which apply only to the f·low chat:t• such ··~~ioG8 are > • < · . " · 

not included in the list in Appendix .. £ .... · Ltkewiae · thoae aaa•ptiou .~:._ ::_ .· · 
. . ~' .... ~- .., . .·· ·:.t..;·~ .. -

. o:f the skeleton program which also apply to the. ottaer t..fo~at:lons · · · · 
.1. ~' .... • . ·• • • ~~4 ~~·:-· ·: 

compared in the checkliat do not ziepreaent coJaple_t, l~ts for t;heae . ·:·} · · 
. . ,. . ·- .. " " . ~-. ·.· ,,~ • ... .... <' . -. ·~~- ··~ ~ 

:formulations. -the other formula• compared in · th~· cl\eckliat ·:are /the.· :, 
. . . ' . ' . . .' - . . ....,_,. . i . . - ~ 

one I developed for the Oa~ h~inaul~ i~ Coata Ri~ (Fea.J:Uid~, 1912),' .. · 
. ·. . . . . ·. , ·.· ' . .t ·. . ' _·. 

and one. widely-used foriiUlation ~rom _., 'literat:W,:a_-(<;a.meiz:o ~ :"19GO) y-.~.-·. ~ , 
,..,. . .. _,. .. . .. 

In fairneas ~o Carneiro, it should be Doted .. thl!lt h-1a/foraulat.1on 'lVas · · _ 
. ..·· -:f ~-;_ --~- t .-,._.,.. . • ·• . . . •. : .... 

not intended ~or applic~ion to ·an open ayaee..auCh as a colon~sation~ 
' 0 • 

0 It • • 
0 

• •• .,0 • 

0 

0 t' Jt o,.. .:: .... f 
0 

"o • ~ , I , ~ 

progra11. Xt should ~e kept in aaiJld when compar11l~ .. ~!1ec~~·ista Of , . 
. . . ' ·. - . - . .· 

assumptions for various ·car~:ylng capacity ·mck:lel"ai auc:h as .. the -liat:,l: •. ·~"t-· 
• • • ,. • • •. • ,·_ • ''1 -. ··•.: ' • '_;, .. .Ilk~. • j , ""':~-· ••':· ,, •t, .• ~·-....~·- • I 

appearing in AppendiX s.,. that the model )lt'ith .. the 1-.at a.aauaptions > 
is not necessarily the best . ilaodel. Assumpti~riit. vaey wldttly both ·ill· ~--· 

. . 
~-~ ,, .t • • .••• ,, '~ 

their illlpact on t~e results and ·~n- the· ~e~r~ t~· Wh~ch they are·' _,.r-_:~~i=.::~·.:, 
-. . . . ... ~ ... • 

met -- one crippling and inaccurate· assumption ,may"~,e·· far woratt/·:·~·-·· 

ten more minor and less :far-fetched asau~ptions~ 
~ ~ ·t ~·::. ~-

·he proc.edure tor calculating carryi~o ca~aett:Y 6uti1nect 1n ·:the 
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flow chart can be aummarized az folloW'S. · All. of '.the land in-'th·e ·•: ,.: · 
• ·. .,... ,.....r ..... ; 

' :··· 

uea is first classHied by land quality and a :portion oi' it. 1aC:,:' 3·:.;.·L·· .. ~.f. -.···.:_~_-:_ .•. · .. · .. :-' 
then allottee! to coloni~>a.tion· •. The land allo~te4·:i:o. c:olon1aaUdh . ,-r. , -

- - ... -~ 

is then divided up into parcels known -~~ "l,ot:ea.". for eoloniat · 

families. ~ach colonist must then decida h.~ ,t_o··ailot'~·.~. ·~aid·'-';.:<~~~:· "" 

in his lote to production of th~ various Sfroduc:ts ~ .·. 'J.'be ~ust llte'p . -. '•. ,. 
• • . - • 1' . 

. ~ -~ "· -.~ ~ 

in making these decisions ia the ,dividing o~ the loi:e into field-ala~ ~- -,: 

Hpatches" and predicti119 the potential yiel~ for '\aach Product in " )'·­

'·"·. 
: ~ 

~-::._ch patch based on the la.nd quality .ot :~·~~~ .. A. ~allber. ~'"'~'ii .;.-~; .<~-· 
r ., . • ·: . . • • .. ~ 

patches must then be· allotted to each. produet ··\dftclent to 'iaeet:•.:-·t·~~: ·. · 
. . . . .. . . . • . . _, ___ . ,-.... , . ..t ~-~ - ~ .• -· .c~ .• ~: .. r\~ \ . ···. ·' 

the colonist's needs~ ·.ch~ colon1·•t calculateshu n.-da b888Cf''on~ :)' .~.<.< 
' .· • .. . - -. ,:'; ': . .-r_ . - . 

per capita reqt.tiraments for tl)e varioua plrOduc:t.a, and on the ·aiM . ;.: .... 
ef his fa[n~ly... P~tchEa are &llotted audh.tha~ ·th~ predicted_ yie14··.-;: 

. . . ...., , ..... 
~111 fill the family's need3JJ: with ali', all~· ~$Dq .-d•.,:f~\ -·~~~·~~"-·-: _·~ .. 

· • ~ .. ..._;;..:~ w.:. ·.i ... • • ~ , • ~- :;:"' , ;s ··\ -:"•l · 
' • . • ~ • ,_ f"'.-, • ~ • •·· I ~ .. 

purchase of products which a~a pre~ic1:ed.1 ~_be ~n·mort: aupply·.a:r~ ~ 

all the patches in the lot~ ?:~av:a D$~:- 41-l.l~ted .lntti&ilY~ .. :_.1b~ ·ca..sh .. ·:._ . . ~- . 

neOO.ed to· purchase the. products· in llhatt" suppiy·,iz•' calaulat .. ·~asftd,-:l;'i.. 
. . . . l.,. -~ ' .-

~ .. . .IIJI. •< ' • • • ,.. 

on the ~tying prices of th~ pr.odu~ta, and. t.hti ·actd1t1Qnal a~unt · cf >:_.~~}.:: 

the most profitable crop needed to ~ pi.au·;~~--10 "cued·~ ·to ~ppt:_v :. ~"''~~· :·· ... .. , 

cash crop .... 

are actually planted~ 
. . ti .· '. ~.;. 

Onee the crops have beell\1'~~~~ th., y1.~r:. --111 \s.nq ~ll ~: 1' ~ 
deter•;tined based on a n:umber of- f'ad:Ors.., 1:be~e· are::.c.~o~~: ':t';~'"'· . ~ . . r. . ·~:_~.; ~ 
as:. insects, w~eds, diseaes, .. ~eed va.raty, 'yegetatiou .. anci an~~~~,..~~~~.A~-

1 ~-~i···.:-;o: 
popula ~ions fj topographyp soil nutrj.en~.s:~ :fef.•t.ilizau:s.~ weat:helr .. : . --j~f;i:~- ... '1' 

interp:l.an ti~g with other ·-· 

cultivators per hectare. 

;.-· '• .. ,.. 

'II 



.. 
. ; ~ ... . . 

year~ and \vlll vary according to the:fr own probability distrtbutions. 

:•iar•y of these factors affecting yield are affected, in turn, by. 

othl'!:r factors which can b!> used to predict their valU~,!S. 'l'h~~e ar& ... 

also shown in the flow chart .. 

once the harvest is :l.n and the actua.l yt'Etld is known·, ,.the~ 
·~ ... 

colonist must allocate to the various possible ~ses.the product that~ 

has been produced in his lote,. plua any.~.at!!11redreservea froaa previoua· . . ,. ~ .... 
'I 

years or product. supplie~ di.rectly by 'the governmen.t. 'J.'he product .• 

allocation by the famtly must be made between ~torage, aale,and 

eating by the family. Cash resulting from sale __ ,Qf produeta p~:uent· " 

l ••·• 

. .. '. ·.·l·· 
in excess of the fami .. ly 0 s needs for eatiqg and .,.:'toraga is used to 

purchase those products pll:'esent in the lote in ameunts less th&n 
. ..: ~ 

the minimum needed by the colonist. . ..... ......:'· 
~ - .... ,...~ ~··. 

· After the amount ~f crJach of th~ products availtllble· for the 
• '\ • • ...... r • • 

:family to eat after all l'l'djust_ments thr·ollg"' s~les fthd purchases · ia , ;." 
I J" -. ~ 

known, the per capit:a. con\3wnption can be calculated baaed on the· 

size of the family.. "'his per_ ctpa1t& con~umpt:ion _ce,~ _the_n be~com~ ... : 

against minimal gove.rnment.:\l standards for 11yj.ng:<eondit1qna.:·_·- If , ·-. 

the per capita consumption Df ~ny product is less than the miniMal 

standard, then the colonist can m said to have "failed"' in that 

yea.r·. Hepeated calculat1.ona. cf the yield.a {e.nd. possibly other 
... ~~ 

factors as well) based on v~~lu~s di:~Wil'i from the probability distribut.\.ona 

associated with each variab~.e will allow tl-te · comQilltat:ion of a .. 
':~ . 

pr·ob;:ibiDity of colonist fai::ure .. 
.!. he l'nl':ldel described lr. \:his .f1ow <.:hart en·V'isions carrying .... : 

capacity not as a single p<dnt beyond which either inadequate nutrition 

or "!'nvironmental degradati,_,n or both occur with certainty. Rather 11 

cart·ying capacity i.s viewec.i a:.; a g_radient~ As the population aize , 

increases and thus th~ :;)i~e '-'f the lote fc;:;: a.ny one family <.tecreasea t 



• ·" ~ 

, ~ ,- .. · .. ~- ... \ .1~-,..\ 

could be expected to hold within the range of population va~u;a '" 

near the carrying capacity. Once this gradient is &Stablished,' 

the planner can pick what he c:ons:tders to be an acceptable ·levetl 

of risk that any particular colonist will fail ·in_ ~hat year, and 

see what the population sise corresponding to that probability of 

color.d.st failure. This population size then becqmee the ~J.."Ying 

capacity. 'lhis is d1a.graft\lned below in I'jigure l ...... · 

. ' 
~ .. 

.( 

r r-ll , .. :• . 
MAx!'CP-+ ----~---J(- . . 

Where:. K • carrying 
. capacity 

I ~. 
I ·t TF7S"5I • 

size of populet.f!n:m 
-

_ _.,. ' : ,,. ~ 

HAXPC!' • ..x--­
imuaa ac;~pt­
able probab­
ility t)~ 
coloni•t 
fail.w:e 

. 
Tt~o additional probabilitias r~!lated to popqla.tt:Qn size in ways _ . 

similar to the relation for the probability _of colonist fi!Q.lure are 

also compared with maximum acct!!pteble probabilities in the carrying ·· 

capaei ty calculation outlined in the flow charto These a:-e the _, 

probability1_,of area-wide famine and tnra probability o~ environmental 

degradation ... The probability of area·•wide famine represents the 

probability of an unacceptably lar<.;@ fraction of colon1ats "failing~ 

in the same yea.r. 
~ . -_he probability of environmectal degradation 

represents the probability that the results of a land quality a ssesament 

made after the effects of the exploitation have been examined f~lls .: 

below _the governmental envirom.,encal qua lit;,- _standards for any .one 

of a. number of criteria.. ·Graphs similar to· the: one- pr~sented in 

Figure l could also be prepared for .the probabilities of area-wide 

famine ~nd ~0ni~nn~-~&~' rl~n~~~ft~i~~ 
---~--·- ·------ -------·--- --- ---- -----

11 
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,f· ): '· > • - ... ( ~. 

In assessing environmental degradation the:·a_tudy area i• · ·· 
,; 

'. 

viewed, not as a homogeneous expanse whose average_land quality 

decreases under the pressure of exploitation, but·:i:'ather aa a . : 
mosaic of individual patches in diff~r~nt ~tages df degradation 

' 

, .. 
r-•, 

.. 
or regeneration$ At carrying ca~;city -an eq:U:ilibrtum would be 
maintained with the proportions of ~atchea in each· ata9e a£ rege~~~-~ 
or degradation remaining constant. What those equilibr1ua pcoportio~ 

are would greatly affect the resulting value for carrying capacity., 

and would be determined by the restrictions pl~ced on the ayatea 

in the foran of gove~nrnental environmttntal quality atandardae. 

'J.'he carrylng capacity· would .be· known to .h.V. been. reached. U 

"i\ .. ;' 

·:~· ... -:: 

a given population sizt'! resulted in any one of th.e three probab111tie•­

the probability of colonist f~ilure,. the pro~~~1lity of area-wide __ 

famine, o_r .the probability Of var10\UB kind~ Of enviraiUient:al __ degra-daUon 

exceeding the maximum acceptable probabilities for 'each of,these~ · 
.. 

... '> .• 

. -· 

·- '· 
!· .• 

. ~ ~: ' 

,', . . . 

·-
' . 

. · .. 
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V.) DESCRIPTION OF SKELETON CARRYING CAPACITY PROGRAMs 
' 

0' 

' ·' .. 

·•he skeleton carrying capacity prQqram preSented in ~ppeftdi~ B · .. ~ · 

~inning on page 45 include.• _many of.,~he a~':.~•l~t_ion•hlPa ~.-~~he:\.-.·. 
full flow chart of carrying capacity·. ~e1e~ionah1~ •.. ~ia .c~' be, :"?.~ ·- ·· 

seef f~om a comparison of the Flow.Ch~u·t-~of,Skel.tton~Carry'inv CaP.ci~ 
' ' ~. . . . 

frogram in Section IV on page 8 wit]t ·the full Flow Cha~t of ~1Di 
" . . . 

Capacity Relationships in Section I! on :page 2.> ~· n*r• -~* ~.~. ;· 
.... · . .,.. . ,. 

boxes and arrows for the two flow c?'la.rts are the ..... ao' that the 

"Table Describing Flow Charts of ~:u-rying Capacity iee:W:ionahlpa". '· 

'in .t\ppendix A beginning on page lf.· wilt &lao serVe for the .~keleton , . . .. 

program flow chart. In addition ·:nere is a ·table ·of "Ab~tiona . . ~ . . . . 
. . .. .. 

Used in the Skeleton Carrying Capu:i ty Progra•" presented. lD · Appencai D 
.. r·, . • : 

~ I ~ .. ' •,. 

beginning on page 58 and a "Part1-t·3 _1111t of Aaauapti.~na fo~. ~e 
... . 

Skeleton Carrying· Capacity J:-r(,~as:·11'. q1Yen · 1i, AppendiX ·E beqlllft1D9 ... 

on page 66. .-. .. ~ - ·:; ' . 

'l'he . calcula·tiona •de in t:he pJ:CJqram :tollow the :d·e~cripUQD of 
. . .. 

the flow chart of carrying capac:il;y i~elat1onshipa ·given in section ·m, 
with the exception thft the great; ar.t\\Y of facto~:·• uaed to c.le\alau · 

the yie~ds of the different croF• ia •·l.im~uted, ·•s ax:e the pro•1atoria 
.·' . . ' .. . .. 

for storage. .Alao elillinatec:l a:-e tl!e .c\\lculationa ~of the second. and! 
' . . . 

third probab~lity restrictions pl~ced OD.car~j(iDq capacity in the 

full flow chart; .the probabiJ:1tjt of.ar••·..widtt faliline' and the -probability 

of environmental degradation. ·!he knot~. prob~e• ·~ eDYi~~nmental 
degradation has been, in a smse,. defined: arway wi~~ the aas1111pton 

.. 
that colonists are not able to :tlo_rten _the fallow period .below. the .-

figure specified as suf'ficjent for full recovery o:f"the land (aee 

assumption nos. 6, 7, and l) in Appendix E) .. · 

As emphasized in tht I11troduction, the bf.!auty of. the skeleton 

carrying capacity progrJ.m lies not in what it actually can do in .ita 
•. 

nresent condition, bu~: wh!t it p~~cantially can do when appropriat~ 
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embellishments have been made to eliininate, or itt l&ast parti&•ll'y ··•·. 

detoxify, som~& of the more poisonous 'tasump{f.ona· tis ted in Appenc!1:Jt c .. "'· 
.·I . 

A che·:klis'.:: has been included in AppendiX £ indicating which of the 

assum·;>tions listed can potentially be either removed or ·softened 

throu.~h modUications of the skeleton progr~. 

Th~ calculations are made through a aeries of 1 terations ,whiCh .. ; · 

cd.a9rarnmed below in Fiqure 2. 'I' 
lines in the are . •he 

" 

the :najor "DO"_ .. loops of the program. 

·< - --

.. !'"I:GURE ~: 

.... -.. 
.. ~ 

"1 
j 
I .· 

products '· • 

I • _.._.J. __ _ 

,. .. 

·,. 

J .:· ..... 

---------·-· -·--~----_j· .. -

figure rep~ese~t 

•, 
·.• '. ·.-.' 

f J.. "'::' 

., 
~·- . 

. ....... ~ ' 

..... 

·' 

... . ~ ... ~ 

• ~ J. . • 

' . ' 

' '' 

. .. 
,,. 

' . 

., 
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'lhe calculations proceed as follows~ Fi.rat an it!tial area-wid• 

land quality classification is made, land is allotted for coloniz~tion 

in an area-wide resource base allocation, and the lote sie ia · c~l'e·uJ.ated 
l 

by dividing the area of land to be eolon1Z8d by the number Of tamili••• 

~-he "Within-lote resource base allocation"· then b&V!na, which a~cQ1Pita 
·~· . .. ' . ' 

for most of the body of the program. This involves two seta f,)f · .. : .. 

iterotions, one for a "hypothetical" within-lote resource base:~l~ 

ation for the adjustm~nt of p~uction tarqeta baaed on aaah croppl~, . ' . ~ 

and the second the wtacttual" allOcation.. ~e hypothetitzal '·aliocatiop ~-. · 

is designed to simulate a decirion :yroee.sa t.'hi.ch would result ill:· ....... ; 
~ . ·-

rational decisions as to how mueh of ea~~h of the ~variou• aqricul.t~i .. 
' .... 

- -~ . ~ 

crops should be planted. """a described i.o the .Deaciription o~· Flow· · · ·. ' 

Chart of Carrying Capacity He:rationabipa on page 4 ~ 1n the apprcjpr1~~- .. 
f • . ; • . 

place in the table of boxes mid ar~:'OWS 1D "'pperidi.X Ji,, this is qased ' . 

on the perceived "needsf'f of the' colonist. a.~d on. the expect'ki yield 
i 

from each of the available patches ·of land• .,_beeoloaifit.~a needs 
·'. 

must therefore first be calcul&ted, and thiil is dona by multiplying 
. . 

the "government goals for :1.iv1ng atandardas'~~ .~ppl.¥1ng to each product , . 
times the size of the family. 

assigning patches seriall~· first to rice., th~11 to bean•, 8;Dd then tc:D 

maize until either eqch ntled iS met Or all. USt\>&blCI land iS exhausted. 
. ~ . 

Game is produced in the "virgin" or fully reeo1rered patcbea .. lut odr 
. ~ 

after the allocations to agricultural. crops ha;~-. be.en ~o•pieted-. 
: . . ~ . . .. 

\>Jhethet· or· not 
.1 ... 

a particu:v~r patch ean be. used :fr)r. agricu1i:ure, .and · 
~ . 

. ~ . . 

be expeeb'!d £r~m .1 t~ depends on ·:he CDru:ltion .of tbe what yif!ld can 
·~ 

patch,. '.lhe position of uach patch in the cycle \o~ ~al:'mfng and· . 

f.'tllow1ng has been store(\ in the computer. s memc:ry' and is recalled ·' 
•. 

and e)::amined as each pab~h is considered for all·.,cation.. Separete 

yield:1J for the agriculttual crops are calculated depending on whether 

J t is in ·the first or sec.ond yea.r of cultivation: if the patch has 

! 

I 
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for the deterministic estimate it produces in its present f~rm. 

'l'he additional complexity will make it possible, however, to easily 

modify the program for future stochastic sj.mula.tions • 
.... 
!he product allocation by the family includes a provision for 

the sale of all product produced i':n. ~~xcess of that needed for steed 

for the follot>~ing year and for the fo.mily to eat. •he caah froa the 

sale of the prOducts present in exce~~ o~ the fam11y'a needa is used 

to purchase those for wh.ich there is a deficit .. 

'lne final amount of each product t\&.ten by the f amtly 1e. then 

compared with the "government goals for livin9 standards".'for thai: 

product. If any product is not present ~.n the requisite quantiti••tr 

the colonist is classified •• having "failed"., After a set nUIIber c4 

iterations o£ the yield and product alloc.fttion calcula: tiona, the 

proportion of iterations on which the c:olo•.list haS: failed is taken 

as the "probability of colonist failure" ·ft•r that· lote, year, add 

family size. If the probability of colon.ls\~ failure exceec:lll the 

maximum acceptable probabil.i ty of colonist f,;.111lure, then .carrying 
··; 

capcity is judged to have been reached's ilnd \:he fami:by size uaed 

in the p.receeding run is taken to he _the carJ:';.ting capacity.· 

All of the calcul.ations above are then ma;:,.e ~or eac:h of the 

lotes in the study area~ . ·. 

Nextt the calculations are made for· the S\JI,aequeni: year, with 

the land quality classification of each patch i\~v~n_g been adjuated 

appropriately based ob ita use in the past ye&lo Calculat~ona .. aJ:e 

~ ·:· 

' made over a large number of years as if lt ~rt! '!real time". . During- : 

this extended time the number of PJ~~.tchms in er1Ci'i land quality clasa 

wi 11 either reach an equilibrium, or at some ·~il~.t inlufficient 

useable land will remain and the colonist • s r>robabili ty of failure 

will be high. 
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I 

Xf the colonist s probability of failure has·not exceeded the ..... 

maximum acceptable amount at the end of the· specified number of 

years in the run, then the famity si~e ia increased by some increaent 

and the entire eet of calculations repeated. The fami.ly aize-ia · 

increased in subsequent runs until .either a preset upper 11ai.'t £a 
. ' . . . 

reached or the probability of colonist failure exceeds the maximum -·· 

acceptable probability of coloniat :failure ... Once the max~ - ~ · .... · 

acceptable probability is exceed.d, the carrying capacity ia then 
' .,. '., ', . ~ ~~ : .. 

taken to be the population level co~e~po~fng to ~he family si .. 
'· .. 

used in the run preceeding the excessive fllilurea.t· 

For comparison with the results derived from the above deac:;r1bad 

skeleton probram1 a short series of calculations ia ~lao includ64 

calculating carrying capc~ty based on the vsa formula <o~·Paarn•ide, 

!972} and on the vsa formula with e modific~tion added for the 

purchase of game and the seed sown to ID&ke it more_ .. comparable with 

the skeleton program results. 
lf·: 

All carrying capacities are expressed in ~ output io several 

forms::: as the maximum number Of persons Support:ab~ Oil; the. total 
#. 

:' .. . 
resource base, as the maximum. nuMber. of Jiflrsons ·~_-.quare kiloaeteq-.. 

as the minimum n1llmber of hectares per capit'..&t ~d aa. the minian ... 

size of lote required to suppc)rt &. tramily of ·•ix persona. 
. . 

-~:\ . 
··' ... VI.) DESCRIPTION OF SAMPLE. INPUT AND OU'I'PU".l' POR SkELETON PROGRAM:- : · 

The sample input and output for the sk~leton carrying capacity 

program is presented in Appendix B beginning on page4S. 4 he.data 

used in the input is not intended to represent reality, but J.s 

intended only as an illustration of how the model operates. ~·he 

resulting carrying capacj.ty estimates in the output are, O~· course, 
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actual locality • 

...... he output of the program (lines 10-45) ccntains a full 

description of tho meaning of thirty of the thirty-three different 

values which must be entered irk the input. .A: he three ~lues not 

explained in the output are:- the initial family aise at qhe 

start of th(!: first runt the int:e.r:"Yal· by which the ·faai17 size 

is to be im~remented between runs" and the format requeatelt for 

the output. T·11o formats ~re possible for the output:.: o~• partial 

and one full. ~he full output is quite volwainoua, so only th• 

partia.Cl one r,as been inc:lude:i in Appendix c. 
It ·:.hould be emphasized that the resulta disR].ayed 1n ·the 

output r.ot only tlo not repre:;ent reliable figurea because of the 

·j 

·~~-: .. 

,· 

.; \ 

·"' semi..-€ir;tit1ous nature of tbe input data,· but also have reatricted .. ,. . 

value .hae to the many· crippl:lng assumption& liste4 .. in Appendix &. 
i 

The b!Jauty of the program, however, '·lies in the ~act that ~t 1• 

only a "skeleton"'1 in its r•:t'eaenti fo.raa, aDd it is' designed. ·to ;be 
. ; 

.. . . . . . 
add':d to and modified to ce.\l.l with •o•t: of these ·asaumpt141na. , . 

J ;· 

. . 
'lbl assumptions of fixe~ valuea. for many of~ th. 'varl~les .wil.lc·~ . . 

l .• 

. tochastic model fer carrying capeci'tylli- · 
. ' . 
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VII.) APf'E NDICES: 

Af'PENDIX ~: TABLE DESCRIBING FLO~'/ CHART OF CARRYl:NG :CAPACI'l"Y 
REl..t-\TIOf:SHII:-S = ,_ 

Note: ~his table must be used in conjunction with the flow chart 
appearing in Section II, page 2. Numbers of boxes (designat~d 
by ••(no.) 0 •) refer to definitions of the terms in the boxes, 
and the arrows of the flow chart (designated by (no.,no.l)) qive 
possible relationships of the box numbered first to the box 
numbered second. 

---~----~-----------~----~-----~-~-----------~~~--~-~---· . ·---~------
BOX BOX flAMES DEFINITION OR EXPECTED PONCTIONAL RELATIONS 
NOS. 
----~~---~-·~----------~---~-----~--------------·---·--·--·------·--------------
~•(1)•~ Total resource 

base (eg. lane!) 

(1-8) 

(2-68) 

( 2-8 '· 

Total resource 
base -- Area-wide 
resource base 
allocation 

Area-wide land 
quality classif­
ication 

Area-wide .land 
quality_· clasd.fic:­
ation -- government 
environmental 
quality standards 
(various criteria) 

Area-wide lar~.d 
quality clasific-
a t ion - area-wide 
resource base alloc­
ation 

def:.. ·xhe to~al amount of · land of all 
qualities available in t:he study area • 

. . -~' ' . 

··he amourjt of land allot~ to e 8 ch of . · 
the various uses will be limited by total 
amount o~ land available ltle tota1 resource 
base),. he amount. of land alloteed. to . 
any part~ .. eular use would be equal "to ·the 
total resource ase t·imea t:he p.-o~tio;'l . · 
designated for that use (the area-wide 
reso~e base a.lioca tion·). 

I' 

def~. The pooling of the land quality 
cla asificationa~ for each patch (box· 10·) 
to g11Je the propo.rt:ioils of land in eacb. 
of the different land··qt41.1t:y claaaea. , 
The land qual.i ty classes are definedl_hy, 
veg~tation and animal populations (box 19), 
Topography (box 23),. aJJ,d soil nutrie~ ..•. 
(box 25}. · 

The pl.'"Oportion o~ land in each· qualitY·. 
class {box 8 1 the area-wide land quality 
cla asification) vill be compared w1 th the 
proportion whiCh "Has been apec~ied for 
that qualitw c:las as a goverJU~ent standard 
(box 68). In more complicated models 
adherence to the -different criteria could 
be weighted by dlffe~nt amo~a. . 

The proportion of land allot4ted to each . of 
the various uses (area-wide resource base 
allocation, box 8) will be constrained by 
proportions of· land which are suitable 
for eadh of the different uses (Area-wide 
land quality classification, ~x 2) .. 'llle 
proportion allotted to uses requiring a 
particular land quality cannot exceed 
the proporti?n of land of that quality 
available. 'he area-wide resource base 
allocation would only be made at the 

the 

_________________ ..:.:.h...:e:.:::q:...:i:.:.Ti.:.::..IV':.::d::.:..n.:..:a:::... _o:...:'f:.:.... _t::::-h..:._~..:.::··_c=-o:::...:::._1.:::.o.::..:n..:.::i..:::z::..:~_ .. _a..:._,..._···-----~-'-"-----· __ 
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APPENDIX A, C~NT: 

--------~-~-~-~-- -------~---~-~~~-~~-------~~~~--------~---
BOX 
NOS. 

BOX NA:MES DEFINITION OR EXPECTED FUNCTIONAL RELATIONS 

-----~~-~----~--~~-~--------~~---~---~~~~~--~~·----~~------·-------------------

(3-27) Insects --
Yield per hectare 
in patch 

••(4)•• Inseccicides 

(4-3) Ins<t;cticidea -­
int!Cts 

• • ('5) .. • .?r.-,vious 
year's 
insecticieas 

(S-3) Previous year's 
insectic!aea 
insects 

·~(6)~• Previous year's 
insects 

(6-3) Previous year's 
insect.~> -- insects 

def:. A measure- of the number of insecta 
which are potentially damaging to crop 
plants. In a~dition to number, a±her . 
relevant qualities might include~ type 
of demage done (chewing, leaf •ining, · 
sucking), amount of damage {>fr insec:tit: t' 
and timing of damage in life'cycle of plant. 
Not included are pollinators and bio-coatrol 
agents .. 

. 
The larger the population dtf insecta,. ~· 
leas the yield per hectare that can~ 
expected in the patch •. 

def: Quantitie~of inaecticidea applied 
per hectare~ Other f~ctora not included :o -
type of insec:tic6de., and timing of applie­
atione 

The greater the a.JaDunt o~ inaecticidea 
.applied in a giv~n year~ the less the n~ 
cf insects that can be expected. The 
effectiveness of the insecticides vill 
be lessened, howeYer1 by the previoua 
year's insecticides \box 6). · 
4ef:- The value fOr insecticide• (box 4) 
for the year before. Another possible 
formulation would weight the value for. 
insecticides in each of the previous aev.ral 
years by some decay factor. 

The relation between the previous year 1a 
insecticides and the mrrent year's insect 
population levels will be complex. At first 
one would expect a negative correlation, 
with higher previous year's insecticidea 
being associated with lower insects values. 
After a given nuaber of years of insectic1d6 
use • however, hiq!'t· yal.ue .. ··~or · the· pre'Yiou•' 
vear' s · inliec:ticidea 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 baa been reached, 
at any given value for current peaticW. 
use the number of insects will be poaltivel)· 
correlated. 

de:t~ The value for insecta (box 3) from 
the previous year. ......... 

A positive relation is expected, with hiqher 
valu':s_~~r insects in the pr~v,.qu~"ye~r 
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APPENDIX A, CUNTINUED: 

-·--------~~~----~------~~-~-~~--~~--~----------~--~-----~-----------
BOX BOX NAMES DEFINITION OR EXPECTED FUNCTIONAL RELATIONS 
}',OS • .. ..-.--------~------------..-------------. .... -.., .. ____ _......._ ______ .,. _____ ...,_._........._-....,, _____ . ·--
••(7)•• Insects in 

neighboring 
patches 

(7-3) Insects in 
neighboring 
patches -: r 
insects 

••cs>~• .Area-wide 
resource base 
allocation 

( 8-9) Area~wide 
resource base· 
allocation ....,. 
. land allotted 
f~· colonication 

••(9)•• Land allott~d 
for colonization 

(9-16) Land allotted for 
colonization 
lote size 

•, ( 10) • • Land quali~.:· 
classifica'.lon 
of patch 

(10-2) Land ·~' ality 
clasr5J.:ica tion 
of p:t1ch -­
art-4-lide land 
qvr.d~ty claS3i.fic-

def: Xhe values for insects (box 3) in all 
patches wit~n some radius, weighted by 
some factor for the area of the patch• 
the ar~ra of the neighboring patch, and 
the dir:;tance to the neighboring patch •. 
Possit·1Y one should also consider the 
type ~f crop in the neighboring patches, and 
the type of insects in the neighboring 
patch~!& (dispe1:·sal ability and daJUqe pobmt­
iall 

A poa:~tive. rel,:ltion ia expected, with hi9h 
values for ins~cta in neighboring patchea 
bein~ associat(!td with high insect popqlation 
valuE,J in the patch unc!er conaideration. 

def:::. 'Iha prop:Jrtion o~ land allotted by 
plan''a~!rs for u;iie aa colonization ai tea, 
fore11t reserve;!Jw cattle ranches, etc. · 
'lhi! allo·catio:o would probably only ·be aac:Bt 
at t:t~oe outset of a colonization progrilli. 

'lbe amount of land allotted to colonization 
is {,:,le proportion of land allotted ta 
col.:Jniza tion in the area-wide resource 
basi! allocation (box 8) times the total·· 
renc:urce base (~uc 1). 

Def:. The nuaber. o:f hectares of land wh1cb 
is .Sesi~rnllted fer colonization. by ••ln 
fa.r.era· aa a result of the .-.a-w16 resource 
be1.1e allocation .. 

'~r·~-, lote sizer will ·be equal to the aaaoat 
CJ! "land alloteed for: .. colonizat:ion <box 9) 
l!.ivided by the nu:U.r of families (boX 17), 
.:tsauming that all of the lotes ere of 
aqual siz& and thai: all land allottect for 
colonizat1on is di~ntributed at once. 
Modifications of tl~ese a asumptiona can be 
mde, if necessary, in JDOre elegant tiOCiela. 

defa A classification irito oDe of se.arat 
discrete claliJses baed on vegetation and. 
animal popula tiona {box 19), topography 
of patch (box 23), and soil nutrients in 
patch (box 25). 

The proportion of land in each quality class 
in the Area-wide land quality clasi1fic8 t1on 
(box 2) is equal to the some of the areas 
of patches of each quality divided by the 
total area of patches of a1l qual!tie~ 
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APPENDIX A, CONTINUED: 

----~-----------~--~~-------~-----~---~-----~-~-~-~-----------------BOX BOX NAMES DEFINITION OR EXPECTED FUNCTIONAL RElATIONS 
NOS. 
~---~---------------~--~----~--~-~---~·-.. ·------~~-----------~-----
(10-22) Land quality 

classifica,tion 
of patch -­
within-lob!~ 
resource b tJ.F.e 
allocation 

.a.a(ll)•• Weeds 

(11-27) Weet.ts -- y.ield 
per h~~ctare in 
par:ch 

(12-27' Diseases --
y~eld per hectare 
in patch 

• • ( :l) ._. Seed variety 
(for crop plants) 

(13-12) Seed variety 
diseases 

(13-27) Seed variety -­
yield per hectare 
in patch 

The allocation of patches to each of the · 
various products (box 22) wilr be constralD.a 
by the number of patches in the lote with 
land qualities appropriate for ~roducin; 
th&t product. One would expect farmers 
to allneate the patches on their lotes 
(after considerirtg the amount .of yield to 
be expected for-,each product given the 
lard· quality classification> 1n sucll a· 
way as to Maximize the fulfill .. ni: of the 
product "needs" (box 52). 

de1::: A measure of the density of weeds 
wh!.ch are competing with crop plants in 
th,u patch. 

Or,e would expect a negative relation to bw 
fc.~·und, \t.h ere !i\Cire weeds result in lower 
y'f.elds. 

df:·f:·. A measure of the~ duwage fro• crop 
di\leases in the patch. C Perhaps thi&· could 
be express-ed! as a percentage of the •expectedr 
yit.1:ld from non-diaeas*<t plants). 

0ne would expe(:t a negative relation to be 
sho~m, where more dis••••• result in lowe.-d 
yie:lda per hectare. 

def-: ·.~:he variety of crop ·plant fll!ed uatM~:.­
Eac:.h variety will have differences in' 
rer:sponse to f~rtilizera,. aucceptA.b111t:y.. . . 
to disease, response to weather conditions 
Ctiqdng and amount of rainfall), nutrient 
content, and expected yield given the 
so:t.l type, etc. 

0n.~ would expect each seed -,ariety to have.--. 
ar..:soc:iated succeptability to disease attack. 
Uv1fort:una tely, it is often the case that: . 
t.:1e varieties with the highest resistance to 
~iseases are not the same varieties which 
:Jive the highest yields when diaease-:free. 

~ach seed variety will have an associated 
expected yield per hectare. 4he associated 
yield fo~ a given seed variety Iill vary 
with weather conditions (box 32 , fertilizers 
(box 28), soil nutrients (box 2 J, diseases 
(box 12), anduotheL· technology" (box 35 ). 
4he effect of seed 'riety on yield will be 
mediated through these interaction effects .. 
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---------------------~-----~---------------------------~----~-~~----------
BOX DEFINITION OR EXPECTED FUNCTIONAL RELATIONS 
NOS. 
---~---------------------------------------~------------------~~-----
••(14)•• Farmed time 

(yrs. of cont­
inuous cultiv­
ation) 

{14-3) Farmed time 
(yrs. a:f cont­
inuous cultiv­
ation) -- insect~ 

(14-11) Farmed time 
{yrs. of cont­
inuous cultivilt 
ation) -- weeds 

(14-12) 

(14-25) 

Farmed time 
(yrs. of cont­
inuous cultiv­
ati.on) - diseases 

Farmed time 
(y.::.·s. of contin­
uous cultivation)-­
soil nutrients in 
patch 

def: fhe number of years that the patch 
has leen ~ultivated continuously. Nod!ficatior.· 
of this might include• the na~ber of crops 
(rather than years), and separate measures 
for each erop grown. (This cou:rd be combined 
with box 30 -- previous crop type -- to 9 ive 
a weighted measure)o 

It is quite possible that insect problema 
will increase with in~reased ~armed timet 
~nsects will approach a high value 
asymptotically 

Weeds .can la expected to increase.· with 
farmed time. Tnis will approach a high 
value asymptotically. 

l· 

Diseases canm expected to increase with 
increased farmed time. Diseases will 
approach a high value aspmpt~ically9 

Soil nutrients can lit expected to decrease 
with increased farmed time. Soil nutaienta 
w.ill approach· a :·minill'lWII value asympto-tically. 

.a.&(l5)•• Ye.lrs since previoul!z lef:. The number of years which the p.tch has 

(15-3) 

(15-11} 

exJloitation~ been lyinq fallow since its previous exploi­
tation. In the case where th! patch had not 
been exploited pr.eviously (for a9riculture, 

Yrs. since previous 
exploitation 
irsects 

Yrs. since previous 
exploitation 
w~eds 

. as opposed to hunting), separate starting 
values would be used for the various boxes 
affected by this. 

Insects will probably dedrease with ~ncreaaed 
years since previous exploltationr ~he 
relation would be monotonically decrda~ing, 
bat might well not be linear.. The value 
for insects might approach so~e lov residual 
value asymptotically after a large number 
of years since previous expl~itation. 
Weeds would be expected to decrease 
11'10notonica1ly with incre~sed years since 
previous exploitation. ~he re~ion may not 
he linear, and the weP:d value may approach 
~.ome, residual value asymptotically at high 
values of years since previous exploitation. 
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APPENDIX A, CCNTINUED: 

.,.....,_ ... _..__..,. __ • _________________________ •1.··---.,....,._,_,JI __ , .. U·...-.---..-.. ._.. ... ____________ ~-.... - ... _....._-... 
BCX 

(15-12) 

(15-19) 

BOX NANES 

~rs. s~nce previous 
explo:'i. tation 
diseases 

Y~s. since previous 
mcploitat1.on -­
·teteta tion and 
animal populations 

Yrs since previ.cus 
exploitation -­
soil nutrients 3n 
patch 

(16-22) Lote size -
within-late 
resource ba::.e 
allocation 

•$(17)•• Number of 
families 

DEF'INITION OR EXP.ECT!::D FUNCTIONAL REL..l\TIONS 

..1. 
he~ value for disease could be espected to 

decrease monotonically with in\:reased time 
since prevlOllS exploitati~n. ~e dec~eaae 
might not be linear, ~nd the value for 
dis~ases might approach some resi~al value 
asymptotica~ly after many years since the 
previous exploitation. 

Secondary succession · w111 proceed·: a a x.ears 
~ss since the prwvious exploitation. 4bis 
\!.i'ill include changes in the relative 
abundanct'ls of the various speciea, increasing 
or d~creasinq depending on the speciea • 

..,ha soil nutrients in the patch will probf.fbly 
deerease at first due to erosion and aubaequ­
et;itljl;· inceeas® with years since previo\i.s 
e~plcitation. The nutrient le.el uill level 
off .at some equilil:>rium value after a give.'!l 
nWI;ber. (.r£ yec.rs,.... he effect of the l'lyra. 
s1neEt previous expioitation" (box lS) 'P6ill 
~how itl!elf ~'lrougb its rate of soii nutrient 
l~egenera. t:tori. (not show. in flow ehart),. M\ich 
will he a funr;tion of the years since 
previous e%i!ploitation.,~(box 15)~ The rate of 
so:lil m..rt:rieni: regeneration will probabl~ 
begin as ft negative Yalue~aul-t9t~Oi~a~ · 
erosion 11 increase quickly, lWII cf!, i!laea 
then de~line ~pproaching zero asyapto~icalLy. 
The soil nutrients in the patch {box 25) 
will be equal to the previous soil nutri«ts 
(box 36) minus any loss from soil depletion 
or plus any gain from regeneration (1e. the 
soil nutrient regen.eration for the year in 
queation time& the J,nter:val of one year) .. 
Also see expla"ation for amount of soil 
depletion from previous exploitation -- soil 
nutr:tents in patch (26-25) a.nd previous soil 
nutrienta -- soil nutrients in patch (36-25). 

def ~ '.i'he size 
of land (lote) 
that a:u. lote5 
size .. 

I 

of each colonist s parce~ 
in hectares. It-is assuaed 
for colonists are the same 

The number of hectares allotted to each 
product will be constrained by the n~r 
of h~ctares available in the lote to bti 
alloc:ated. 

Def: :!.'he number of colonist families in 
the coloni~~on area. Xn more elaborate 
formulations of·the model, a·subprogram 
usi!!9 ~~~_9rapltd.c in.forma ti.cn to pro 1ee~: 
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--------~-~----·-----~--~~-------·--~---~--------~-------~-----~-----BOX 
Nos. 

OOX NAMES DEFINITION OR EXPE.CTL:D FUNC'!'IOt\AL RELATIONS 

-------------------------------~~-----~~-~--~-----------~~- ·---------------
(17-16) '~uaber of 

families -
lote size 

••(J.8)•• Size of 
population (N) 

(18-17) Size of population 
C N l - nu.ber of 
families 

••(19)•• Veqetation and 
anima 1 popula tiona 

The lote size will be equal to the land 
allotte4 for colo~ization divided by the 
number of famili~s (see 9-16). 

defr The total numher of colonise• in the 
area. 1'his cuuld also be expanded to include 
non-farming portions of the population (shop 
keepers, qovernmen~ personnel, etc.) ID .ore 
elaborate formulation~ of the model, a 
subprogr~m using demographic information 
to project ct:an·;es in population size could 
be adrled. 

4 

The number of families will be equal to the 
size of the population <box 18) divided by 
the average family size (e~ual to boK 43 if 
all families are of e~ual s:zel. 

def:: A classification of the wild plant• and 
animals in the patch. Animals •efers to 
potential game species -- not insecta, or 
animals not eaten, etc. 4 he vegetation add 
animal populations box is only to be uaed 
for the calculation of yield per hectare for 
patches which have either never been cle•red, 
or have been exploited and left fallow. 
For the land r.uality classificoJti'on process 
(box 10) however, crop use is to be included. 

(19-10) Vegetation add The vegetation and an~mal populations will• 
animal populations-- one set of criteria for making a land quality 
land quality classif-classification. Lh~ populations or the sizes 
ication of patch of individuals of parti~ular s~ecies could 

be singled o~t as defining criteria for 
various classes. 

(19-27) Vegetation and 
animal populations­
-yield per hectare 

% in patch 

lhe relation here depends on the product 
whose yield is being ~easured and t2e plant 
or animal popuL tion in question. he 
animal populations are cle~rly directly 
related to the vt•dds to be expected froa 
hunting for qa~. ·j,'he plant populations 
often provide a qood indicator of the yield 
to be expect~d for agricultural cr9ps if the 
land is cleared and planted. ~ater succession­
al stages wr.·uld probably be correlated with 
higher crop yields after clearing up to a 
point. 
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BOX BOX NAMES DEFINITION OR EXPECTED FUNCTIONAL REI.A TIONS 
NOS. --------------... --------------~---~--------~------ , ........ ,_, --··-----------·---
••(20)•• Seed source 

(for secondary 
successiona1 
species) 

(20-21) Seed source 
(for secondary 
successional 
species>-­
regeneration rate 

••(21)•• Reqeneration 
rate 

(21-19) ~<egeneration 
rate -- vegetation 
and animal populat­
ions 

• 0 (22) •• wvithin-lote 
resource base 
allocation 

def: ·;a.'his · includes a:. variety of factors 
affecting the availability of seeds for 
Jie9eneration:. planting of seeds on 
'abandonment", distance to an uncleared 
patch, the size of the uncleared patch, 
and the types of seeds in the seed source 
(dispersal abilities, etc.) 

~he nearer and the larger the seed ~urce, the 
faster reqeneration can be expected to proce~ 
The regeneration rate would probably be 
limited by the arrival of seeds within a 
certain range of values. for arrival rates. 
~his would be directly proport~onal to the 
area of the source~ea and inversely 
proportional to the square of the distance 
from the source area. It would also be 
dependent Qn the dispersal ability of each 
species. il.his would -~-'-= more-or-less- parallel 
the analysis: for dispe.Caal between oceanic 
islands. 

def: '.L'he rate at which various components 
of "vegetation and animal populations" (box l' 
are regained after the ceasing of exploitatio, 
This will be different for each type of 
plant and anir~al. ..t.t. will also i:rot be . 
constant.over time. . ..... 
'lbe population levels for any plant or animal 
SR&ctes (box 21) will be equal to the 'previou, 
y,ear•s population of that plant or an"mal 
(box~31) plus the product of the increment 
(one :i_ear) and the regeneration rate <box 21) 
It should be remembered that the reaeneration 
rate (box 21) to be used in the abo·ve will 
diff~r depending on the number of ye~s . 
elapsed since previous exploitation (box 15). 
If the patch was exploited Cor agriculture 
in the pre•ious year, then the value for 
"previous vegetation and animal populations" 
(box 31) will be zero. · · 

def: ~he assignment of patches to varioua 
crops and· other uses by the Camily. See 
the explanation for product "need" L- v!thin­
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 1~), 
total subsistence cash need Cbox 55), and 
product "need" (box 52)• the within-lote 
~,...~.f"'\:"r(...... ac~ _,.,,,..r:r""-~""'~ _, . .1 _e,_ .... "-4# ·· _____ --------·---~ 
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BOX BOX NAMES DEFINITION OR EXPEC'l'&O PUNCTIONAll. ll£IaTIOIIS . 

• • i . . NOS. ___ _._....... .. --··- .... _.., _ _... ____ ~~~---~ .... -·-~-----_.... .... _~----...-..... -
••(22)•• 
<continued) 

t22-24) · Within-lote 
reao,Jrce base 
allccaUon - ~: 
patches allotte• 
to this product 
in lote 

••(23)•• Topography of 
r;atch 

(23-10) ·ropography of 
patch - land 
qual:'l.ty classif­
ica t:ton of 13 tch ~ 

(23•76) Topography of 
patch - amount 
of soil depletion 
from previous 
exploitation. 

.. 27--27) Topograp\ly of· 
patch -- tield 
per hectare in 

1nfl\.1'4!need'; by gove~t .. standards ·(box· 6S) ., 
such as the stigulation that 50S of. the· 
land must be forested, by an anticipated r, .. 
yield froN each patch <not shown in f~ov , 
diegram), and by seed ava1alabil1ty (alao. · 
not shown 9n flow,chart>. Also involved 1n 
some cases might s.· · tha amount of land that 
couid reasonably be cleared in a·~iven ttme · 
as reat.ticted by tba family aise 1:>ox _.l.). . ·. . . . 

Once the assignmeDt Of each patch ·111 ~ .lote 
baa. been •det the collection o~ pa.tc:W ,micl 
have been aaaigned ~ this product _ia ~e . 
"patches allottted to this product in lota" · 
(box 24). t will. be necessary to kHp -track 
of the history of each--.patch, as thia will 
·affect the t1eld ex.pectect fro• each o~ th• 
different patehea. -~ 

d8-f-~ rh• .Slope of ~· _terrain in the patab. 

. r ~ .... :. • .. • -~-

'l"here are two ~aa1ble waya to uae topography 
da~ in claas,.fyinq -land qualityt·· (1). to 
d·i.vide all patcbe8 · !"nto clas••• baa•d Oft laDeS 
slope grouping~, and then subdivide each O'f 
these classes based on aoil nutrienta \box 25 
and vegetation and animal popul:tiona ·(-.ox 19) 

· Thia c~uld b~ used in predi~tiog ex~ted 
yields, but the second approach would _probabl· 
be better for th.is.•· Approacb no. l would be 
lftCilt useful ·in makin~ the area-widil.reaouzoce 

.baae clssification box 2) for· uee~-1n . · .. 
comparison with .governaaent enYb'Q.n@tltllDlo· . 

· ~a11ty standards <box 68)u {2) ·1he atbe~ 
apptoach· would be to obtain !l1D1 til iDea&- . . 
regressions f~r predicting yield for each . 

. of the differen~ crops based on. topo9raphy 
· ())ox 23), vegetaticnt· ·and animal 1'fO"lat:igas 

(box 19) t and soil" nutrien~a· (bOx 25\le...:._tlu~ 
predicted yield froa:tbis approach wo':dq_bo 
moat0 useful~for withln-lote resource b ..... 
allocation box 22). . · . . · · . ' 

The qrea ter the slope .:Of the land, the more 
erosion c~n be expected ~rom each ·JJr8vioua 
exploitation. 

•••• . 1." 

'lbe greater the slope-~ the land,. thrless 
yield one would normall~·expect. Xh*re .. y 
be additional special ca~s, such as :•~ f 
•r"' ...,•ra 1 nL' "':a-...1'1 n 4 va• .,.....,.. ......... ·,.. .. · .... ...: • "~ · 
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~·t24)•• ratches allotted 
to this product in 
lote 

(24-27) Patches allotted 
to this product in 
leta -- yield ~r 
hec tart~ in patch ·~ . 

&&~25)•• Soil nutrients 
in pa.t:ch 

(25-10) Soil nutrient~ 
in patch -- land 
quality clas$itie­
ation of patch 

(25-27) . Sobl nutrient& in · 
patch -- yield per 
hectare in petch 
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BOX BOX NAM£S OEFI-NITIOH OR EXPECTED FUNCTION&.:. REl.A.TIOSS 
. ~ , 

NOS. . · - . --.... --~------------·-__..., ....... _.__._ ... ..__,___...._.,~~-~ .. ~.,-:a.~~----.-. .... -....... ·-·-----..... ---
(?6-25) 
continued 

~·(~7)•• Yield per·hectare 
in p;ttch 

( 2 7-3 r1J :tie ld pe.r.· 
hectare :!.n 

~-~~ patch a.41o- amount 
of prodt7ct: 
prod uceCI in 
patch 

(28-27) Fertilizers -
yield per hectara 
in patch 

••(29)•• Previous 
fertil:Lzors 

( 29-26) Previous ~· 

·•. 

fertilizers -
amount of aoil 
deple t::ton from 
previous exploit~ 
ation 

~-· 

value ft».&'i the end of the laet. h:arvut·•..Orte '· · 
would ~dd eome functiori·of the so61 da~i!rit 
value from the~~ end of thi! last har'Ye81:o f ·. h.is 
function would-be a measure of. the amcuni: 
o~~· arc.sion or re,generation_ occurring betllf8Gn 
thtt en1d of· the last haJ:Yest and the· betri.nnlng 
of! tna rurrent one, a_nd would be c!itr~~ ·froa 
the .rela Uon of. ~· ~ra "'Sinc:e .. ps;,..p.0\1.9 .· 
(~oi~!-~n ·~~~2~:\~~~ th~ . .-:11 a~-*~ 
d•f a·. · 'J.'he · ~~~~i~<4ft Jcgsn:~c:ill~;:4ii~ ~, . .. 
the product. be,il.n'9 ··eon-~~· J.n ~he~~f·. 

. If a .patch. is ·ulitt;~1~ with ~\,tfin· . 
one ~rop, the:-~yield ~~·)each C::rop- wi~ .he 
'::Omputed IU!PJ ~atelt. ,r~ ~ 1~. · ::. .~ .... ~ 
'-" . ' ~· .... ·1 •.• - .~ . '. :·:"-' ' ~......... :.~ 
.:'tle ~W\~- of p~uc~. ~uced m tb• ·patch 
l~:o~ 37) •1a aqua.l to the yie;Ld par b~tare 
im .. ,th• ~ten \box 271 t~s the. artUa ~ 
tln Je tch (box ·M) •. · . .· · · 

·' ... _ ... l:._ •. 
·-- _;o..n'- J 

~; .. , 
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{30-26) Previo~~s crO""' 
r Each crop ty~ >'\~'ill ~ve a cha.ractcr!t.t"ic · · 

type -·- amount of 8-A't,lO•.Alz~t. of soil depletlori associated w!Mt. 1 t .. 
soil "~epletit.:m f. r-a-rn ~ . 
previ~u5 exploit9tion .• 

Prevtous -..regetat i.on ctef ;: 1.'fie pr~wioua year 1 s pcP,.l.AtionA~ ·of' tbo.& 
and ;mi.c~l popul?:t t- )::1ndc ut.' wild plant:.t wich a:"e relevant: =· 
:tons the .t.•egl!.lln~rat:ion of soll' putrients~ :.< · . , 

Pre~. iow~ veget:.& t.i.o·n 
and anifl'.!al pcrl)"alat:­
ion!; 

• .j •• • ••• • ;~ 
s~~ explanati~n for-regeneration rate~· 
V&qetatio.n #lm"cl a1imai· p@pula::t;l.ora (21 ... l9)'1!r 

' .• ' .. 
• lj ( 32) """ Wliea·!:l-.er a~£'¢- a m~Bu~~, en the aui tabi.li:ty o:i. t:ne­

mttd.:.hex for the grovin9~-o£ "1:he t!rop in- -~. 
ques·ti.on~ _'l'h is will include not onl)t tha 
~mount of l'1iinfall § };)ttt also the 'timing- <t~ 
1;-he t"ainfall i'Q:· the· li:.fe cycle of th~t pla~e; 
""he mw.·asur'f! might be e_xpreJis- in soU..Z,, :forK 

{32-.27) ~r<.~e(?,trer .-- y!>-'-ld 
per h~c 1.:are in 
pa:;ch 

AA { 33) •Ill> ·(nte.r:;)lantl,ng -:.11·;-;h 
other crops 

s ucn. a!'i> th~ lJf.t:'C"!nt ~f the optimu.ra yield 
(wi.th re~~ct to weathqr) tc be ex~ted . · 
w.-u1er th~ .coooitiorus ob~~ed -during tl~«t 

'!be m:>~~ D"..it:::..blQ t.h~- afe~t.hti" '!£i-C. the 
d~'initicn of box l2) ,.t.s'"l~_hig~~,i: ~; :r·~ldf3 

d@:f ~ 'Xhe ati.x~~ pl1Jrn~g ot mo~e ·tb&n, ot'Mt 
crop ~!mulbn.e~ust:r.. ~,,,~ nitght be ,$XpNs~: 
!)tij the ped.;:4:to.t. o£ gr.t'l\ll'd :u:-~a. C'!~~hd to- t!::~ 
crQp tJl~~4!1 pr-nd'\Aetion .~is being oba6r9'~ .. ,. · ,+ 

. ~· 
• 9' 

(33,1-7) I.ntecplantir.g l';t-,,._ gt·ea-ta~ t;n~ ;.•r.c~Dt of the grouno ~ 
vlitr•1 other plants· ....,,. p.lante:d '-'"'i th ~l t-.'8-.rti{!'.ul~r t!'rop, the hi.ghu 
yie 't.d per hecta.r~ ·the pe~can.t of' the (t?t:iift.um yield t:o ~ 
1n patch ~xpe>ct:ed;.·'· 

¢>., ( 34) • ~ P.r·evi.ous technology Gef;: Any f.o.rms of t~hnologt eaployed in 
the previQus- "'J!3li.r: which \101Jldl ha?e a ~·be~t--ihg 
~AJ •. ~i !~$1: ;t:he de~~tion or .r·-e'ianeration 
of .a c.:..l nutl:'1.e~ttt!t. 

( 34-2(,) Previous technol-.. 
ogy ;- amount of 
soil depletion from 
previous exploitat­
ion .. 

~ 0 (35)•• Other technology 

'· 'I 

.i~ach ty-pe. of' tr~chnol.o.gy tt.ill. · h:Jave ·.a (:h&:ract:i!t 

.is~::i.c .:e~t.~ of st,il dep.'!.~t'i.on as.se<::i!#.t~ wit.b 
i tb Both tlhe mean and the ·•.,grian::~ '1:.:: the 
~soil df.:pletion rate CM. -l» i.~pected t:4"'J! 
diffe,e between · techi\oloqii:Se 

def '1 Any cth.at' forrn8' of t:eehnol~ ll.:ftH~d !f.> 
the c\u:rent year net li.sted above -which wou~ 
hav"} an ~ife-ct on t.h~ Y~~i!ld per hectare in 
·i::i'l-a pate:·~ .. 'i'h~ae mi1ht-i.r.c:tuda; mulching~ 
vttrioulo:'). methods of clearing and b.urnJnq (b.~:: 
dozino r- 5la.sl1·>rand~~·hurn 1 slash··and;:.N~v~., 
'1...-·~---J-- '1.----~-- ..1....---- ""--&..--~A-..- _ .... _ .. \ 
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~'"'(35)•• 

continued 

BOX NAMES 

(35-·27) Other technol~gy-­
yield per he~tare 
in patch 

~~(36)•• ~revicus ~oil 
rJutrients 

{36-25) Previou~ soil 
nutrien~» ~&11 
nutrisrd::s in r.~atc~ 

~ • f31)"' • ·,.mount of product 
produced in patch 

( 3 7-44) Amo~mt of product 
produced in patch 
lumplnq of patch~~~ 
in lot:~ .. 

., • ( :'a ) • • Area of patch 
(hectares) 

(~~-37) Area of patch 
(hectares) -
amount of productt. 
produced in patch 

0 ~{39)•~ Cultivators per 
hectare 

herbicide£ (h~vir.g effect on weeds, box 11), 
compostingv irr1qat1on~ plowing~~d plantln9 
and hrtrveetlr.tg variations.- amJ o·ther special 
product.ton .t~chniques s~.~1ch as. paddy, tit~Jh 
dul ture, garden :fla t.s, etc. 

&ach typa of tlflehnology will have. a character 
i~ti~ ·yield asaociated with it. Both ~an 
&nd var.Mtnee'Of'· the expected yields can·· 
be'"expeetea to. vary with difi'erent taclm.olog ... 
ieso , · 

de£: ·~ v~lue= fer the' various aeesur.c 
ot' ."$o11 nut:'riefits ih iE'tch" (box ~5) .~toAl 
th• 'bt!ginninq r:Jf the pr4J~iou~ yeiU''" ·r 

lf the patch \fa$ e~p~it..e~ in _tbe ··p~v.iPWi 
Yetfi.l", thf:>n the soil nutrients in thl! patx:h 
will be decr~~sed by thft e~ount of scil 
dep-letion fro•~ prEvj.otHI exploi ta.tion , 
(sae explaned:ion 26-25) ,.. ·ln ~nr case,: t.he 
soil nutrient. in patCh (box 25) tdll be 
h"icraa..a t>:v · -:.ome .soil nutrient regora.t:inft 
r.ete .valu~J t~ot ·shown in flow chart) "".tdi, 
i.s 'cbahH::te.atiatic: o.fl·the ·years · s1nco 
upl~tation h~x 15 )., .. Seca also~ ex~lA-''Wltic· 
for yr:Q sistce pDertoua. exploitation - soil 
nutrients .lxs Pc::tch (I~-25). . . · 

Ttl~ arr.ctmt c:4 -~oduct ln kilcqra:ma p.r=oduced.. 
in patch.. · · 

~ a;lf!Ount of pl:<Xluf.!t produced in patch· !box 4. 
i;t; sum~d own" ¥ill patches in the lo.te. Cbax 4 
to gi?c.- t.h~ B.i:?IOunt of ptoduct produced· ·in 
1.ote O:ox. ·45} .. · 

1h11 a.r&ir. o£ th(ij patch in hectares , . , 
.;" ' • .J • ,..i~,.~ "·.·ir-·r. . ~ .,. ,.. .. _ .. (i.. ·-' (..;~,~· 

'l''he ap,ount ~o.t prudu~, prodtlcect in _ pa tcb ·' ~:: · 
(bole, 37} is e9ual to the :fA,eld pe.~.• hec.~ 
in ···ttte patch o.oox 27)•. t:i.es the area"'ai' 
t.ha patch <oox 38).. ; , ~ 

I .. -

det·,.. 4
}H!: nunbc!·r of ~raons in tho,. lf'e~ly 

will have to b~ expr,esaed in. coma for., 
r-eflecting the cul ~ivatin9 wodc they ·Cila_. 
be expected to dQ.. <;on version f..CtqrtlHJ:~. 
be dew; .. $eG for standsli<-1izing trh41 -*)c ·.ot 
childn:~"! into ••culf:~v~"' unitm~' ''In tn• 
ca5-e of p(:\tcr~es a!lottecm to eqrlet~l.t~, .~e 
nun-,ber o.f 1Suc1'".o hypothetical ~Nl t1 va1 tor~ poe":. 
~~-"•'"''".!'·~ .. ~ .... .~: ~:r.!···"-1····.;io.~·~;"j "~""' -«..- ... ,....:-.. :><·····.'1·~~-
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•*(39)•• 
continued 

(39-27) Cultivators per 
hedtare -- yield 
per hectare in 
patch 

••(40)• 0 Prices of technol­
ogical goods from 
outside 

(40-35) Prices of technol­
ogical goods :fro¥fl 
outside -- other 
technology 

·~(41)•• Hectares cultivated 
in lote 

(41-39) Hectares cultivated 
in lote -- cultivat­
ors per h~ctare 

~~(42)•• Age structure of 
family! 

some other lfte:asure such as man-hours per 
hecta·re of unclaared land would have to 
be used. ,~~ 

'J.'he yield petr hectare could be expectec! to 
increase l6tith increasinq nu.JWers of cul.ti v~t· 
o~s per hectare up to a peipt1. and then level 
cff as fut;ther inputs~ of. labor resulted 1.-1 
diminishi.ng t"etu .. rns in tbrms of yie,ld •. ; -~e 
relation WOUld differ, Of COUrSe~ for Hc:h 
crop and teChnology,., · oJ, 

'l'rH• p.r.t.ee ( iJlel~ding. t:ransportaC'J.on · ~\&, etf!. 
of goods needed for any of·the·procedurea 
being used und~r the heading father · 
tech~olo.;;y" {box 35}. Similar (;OIIta ad.qht 
be n~ded for outsid~supplied itema such 
aa insect~eides (box 4), fertilizer• (box 28) 
and ~e~s (~ 13). · 

hiS pl.·ie't!'5 of lB. given teehnologic:al 9ocd 
neaded from ou·ts 1<Dt inc::reaae, one 'lfOUlct . _ 
e~pect B. d~6~Se 1n.the use ot tec~~~-­
ref.tuiri.ng t).'ta~. ites... .There would be f 
minimum threshold price below which ~t.u:tl)er 
dec.rease.s h'l price would• not result in 
iricreasa~ use of the techn8logy. '· 

dc.f: the total nuaber of heet1.1r'es t:Ul~~ted: 
with ~me ag~i.cul tural , ( annw.l l crop. · 'fM 
_crop area al'id pa.ttwca could probabl~~ bff. -

·excluded unl~ss it formed a larqo ~t of 
the lot~. Iti the-c:aae of calC"ul•t.ions ft1r 
bunting,· the unclearod..,-a raa 1n- t.ba l~te . -· 

h .•. .ll be ~-.<! . ' 1 lS. OU.I\,.u. ~Js~. : · ·-- .~ .. - · 
; . ..._": . ' ·,~~ - ~· ...,...) . 

1.'-tvs .OJl t!vrH:o.n~ per hecta:n.· (box· 39) w6'u.l4 bs 
equ& 1 ~o the . r.~wober o:t e ul ti va to.rs ·in the 
:familyu.(whlch 'ilOUlt1 be._,.obtained :by correcting 
t~e size of !~~.faMily for,the sex and •9e 
of th~ indiv ~.duc,l !Mn~~pera box 42) re~lact!Dg 

. theit."" c-DM[Joa.td.i:i~ value as cultivator!!) 
dlvidred·:- by th~ nuabeii: of: hact&J:.'('jS. cul tivate6 
tn th~ l!)t:e (boY. 41) .. 

9ef ~- '!'he nUI!ibe.r of persons in the ~am~ .. 
in each age cl~ss. (Sex information may.· 
al3o b' us~ful fpr the adjustment for ea¢h 
person ~ potential value as a cultiva·t:oJ:') •. 
In more elaborate formulations of the model 
s subprogram \Uninq· ~tHteJOqraphic: .informat.ion 
to project changes-; in age at:ructuee coulld.. 
be added:. 
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(42-39) Age structure ~f · 
family -- Ct..iltiv­
ators per hectar~ 

{43-39) Size of famil~ -­
cultivato.rs Pf!r 
hectare 

(43-65) Size or family -­
per capita Cf:•nsm.a.-­
ption of prot::uc t 
by family 

(43-52) Siz~ of family 
product "nl?ied"· 

$•(44)•• Lumping of 
IJatehes l11 

late 

( 44-45) Lumping of. patd1es 
in lote cun·;>u:: t 
of product prod'1C~· 
ed in lote 

~&(45)*• Amount of pz;du~t 
produced ir; lob~ 

The agm (-and al.Si:'.l the sexe4) of the iod1vidua: 
. 1~ra of tha f&mily; (box. 4~) ~'-d · pe .U6ed 
with som~ c()rr~tiori :f~ctor b;):st~n61:d1ae 
tha i.ndirvidual~. ··in: t:e.rutQ. of tfi.eir- value as 
cul.~i'Vato.rs. · 4 hs ,num of, all .. _ th• •. ~orree~ed 
eul t:.i ~~tor v~) ues ·ft)r."'-th~ flm11y ~;~J.u'-'l· ~ 
divided by t't}6 n'UIIIIber of hectares· cu11:l~ted 
in the lote (bQ.Jc 41) ·.to give the eulti.wll~rs 
per h~taro (box· 39)·;· . · 

' '~ . . . 
·::iaf:; 'J.'ne a~:: cd · pert~ona: 1n t:he. f~ily ... 

. In• mor:~ cl~hl't-e''-:toraul:&tlons. of :e,.-IIOdel, 
1J. subprogran eoul.d, b$ odded .~ing deedJraplti.c 
i"lfa.rmatiOD tb ·.pJ:'t~ject ch,a~ge• in· th~ fClllilY 

~:~~- . ,... " .. . ·~-.~.: .. ;:··<I~/··\~~ · ~'-' ,_·:, 
S\lh1!· :)JlXPtat~~ti~s ·fof· ,age st.t'\lcturo ·rd f'tulily 
Cttltl'{abliJC~Cper he<;tfA:t'~; {92-39) and 'hectAres 
c\:lt·ivated· .in. low ~'. ~ltivatora per hcetare 
( ~l..;..'\9} "• . . \ ·.: .:'.< ~'..!; .. ~ . . • . 

I •-• ., , !ft '.,. , • ":i ~~ ~j.~t ~ ~ F~ . , . ' . 

lt:& per"eap1ti·c~~a.~pti~~n e.~: p~t·~· 
~··•ily \box· 65) -~ta · ~91~·' to the ll.UOUa~. t 
p.r:Y.)d\il.ct. eaten try ·f'aai.~ ·(box 63J d1.· · 

by. the ·a~~.e of. ,fam~J!,·;~~x .'~~_)· ;.;;~)· ~~i:·~--~:~: 
~b!! product ~ne«'!~ .lbox 52) foe- a:'.(ji ........ . 

: p.r.·.muat i.~ ~qu~l. to the .tt!governrnen~ ~la .~for 
li;,dng. st.~~l:ll:d2 " (box 69) .. fo~ tbt~t ~t 
titi~a· the ~151~ .fJf _ fq;l.ly (bmc.43)·. - 11! nqw 
elcoor~~e :tor-lfrt~Jle·tiojis,~.one t;;:Ould m&Jcfr ·*' · 
ditt. tinctibns b<~~~: ;fa_m1.ly mel!iiOOra '!J ... . 
d.!f i~f!r~nt ti:ge& ·and. s exa's-:'-i.D cal.cul&-tUlq, 
·the product tYn."aedf'"l · . . . 

-. ! :. ~ .. 
' .. ... 

d&f:: J.'he eoihlbi.~1ng of ~· ~unt of pi-~t 
pJ0?duc~ \.bo)( -~7) frilla '11 j)atches in the 
lote whi~h hav~ been .&-llocated to. tbi.u 
prodtwt 1!1 hex 22J. · · .. · · 

~I ' ' • .. 

' 
SN explan&t-iO~ for: amount of ,.produc-t . 
produced itl ps~tch - lumping ~ patches } · 

. in lote (37·-44). 

def:. "'he amount o'£ t~e product i.n ~.~;o;,d;i,eh 
has been p.rooucecl in all of the patches in 
the lote which had b(:en allocated for t:b.is ' 
product .. 
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BOX 
NOS. 

(45-48) 

BOX NAJotES 

Amount of product 
produc~d in lote -­
amount of product 
preser.t in lottl 

•$(46) 4 • Stored reserves 
availabl~ !from 
previous year) 

(46-48) stor~d res~rv~a 
~vailable {:from 
previous yea.r)­
amount of produ~t 
~r.esem;:. in lt•te .. 

OE~lNIT!ON OR EXPECT~D FUNCTIONAL aet~T!ONS 

·-
~e a.mount of produe e. present i.n lote (box48) 
is equal to th;~ <B:mount of product. pr.,duced 
in l.ote (box 45) p!\12 ~::he stored reser,ve• 
avnil~h1~Ps O:;;.)X 4€') plu~ the go'V'ft'tupent supply 
of. pr.oduet ~~)X 49). 

def: !"he .amount· (Kgs.) ~·the .product which 
was stored irt the preceoding yee.r {box ;50) 
mult.lplied by the fract.!on ·:lllhich has !)een 
loa-t: in tho int.erim due to :apoilage '(w~ 47). 

se~ explanatio~ for) •mount of produet prod­
uc::ILV! !ri lote - amount of product pres~t.. 
in lot& {45-48!. • 

' ' . 

.. -...... 
d~f ~ The fraction of the amount stored· in 
t.he prev!ot.l$ ysar \box 50) which 1&· ·lost: 
i.n one year'~ time· !or in the internfl 
h~tu~n· harve~t~) au10 to spoilage;, r.ats~ 
insects, &tc:,.. · · -· · ··· .. 

< 4 7-46) Spoilage ·-- ~t.ored 'l'h~; 16stored rtf.t~e~8· available ( f.L"OI'a · ;.: • -

:-eserves av~ilable pre-vlous Y!!:&rl"' ~ 46) is equal" the amo'Ull!~ 
(from previo.;us yeae),·stored in_ prev1ou• ytllara {~ox.SO) Ues the 

•~(48)•• Amount of product 
present in lote 

(48-51) Amount of product 
present in lot~~-­
product surplus of 
deficit in lote 

apoilage {box 4\'1) -.,_ _ ·· .. _ · 
j 

. def.: The amount of the ptocluet -'~gs .. j Whldl 
ia._ pxcesent .. in the lote from indiqanoua ~ 
pt~uetiqn, storad re$ervea, oc gove~ 
supply. This does not include product 1145~ch 
1~ bought! ~ither from otl1er colonists or~ 
f~m out!i ds of the sy.etem.. It is thia ... 
Jtamount -Of p,t"Oduc:.t prescmt in l.ote'' which. . 
will be used hy the family in\Bilking, · .dac.U i.Qn: 
~~o~t h.ow to allocate p~oduct, U the~-"t. 
a Hgurpluo" of product,, or in ma'Jctnq. 4eci•icm 
about how to allocate easb if t.br:e i.a . 
aud@ficittt of' product present. ..; · 

• -· ... -t) • ~ 

< - I" 

Th~ '''product surplus o~ deficit; in tote".· 
(box 51) is equal 'Co ths amount of prod~t 

· present: in the lote ·c.oox, 48) mJ.nua ·the produc 
~'need" (box 52)... If the value :l.s negaU¥e~ 
it ia a "deficitn, ~nd_ i:( it is positiw it: 
is a ~•au.tplti$"..,. 

11--t . • •. f' 
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(48-~9) Amount of product 
bresent in lote -­
product ~ll~c~ticn 
by fam.V.u-· 

.. "' ( 49) • • Governr;•:ent supply 
of protiuct 

See d-':'fl.nitic&'l of product Allocation by~ 
family <box 59i~ 

df#:f:. .~.:he amount !'..,ga .. ) of product given teD 
the colonist :ln famine relie·f effGrta .. 
in first-yemr settling-in al~o«~t::lona, et:c. 

(49-48) Goverr.ment 
of product 
of pr:;duc:t 
late 

supply .5e~ explanation of 1 ·allK'unt of .pro9uc::t .'c 
_ .... amount procJuced in l.et!t ...... ~tilOu.n.t of pr<)ciuct _: ··. 
present inp.oes'!1nt in lote: ~45-48) "'. , A:tao -note~ ~--one· . 

.might. :tneludfl qift·s ..,r 10 lcans" f.t·om ::; ·. _ 

~~o $ (50) • • A.rnour~t stor~d 
in p.:evious 
years 

(50-46) .tt.mc .. mt storoo 
in. pr·eviou..s 
ye1cr:s -- a:tCt.t'ed 
r.E-:serv~s ava:l..labl.~ 
UroM prP.tvious yra> ... ) 

..... {51) 11 • !'roduct surp:tul! c;,l!.r. 
~.r.efici t; in lot~ 

(51-53) •coduct surplus or 
deficit in lote 
~ash need for prod­
r.\ct ·curchase 

· no~ghboring coloi'U.sts ·here irr ··th@ -ena1Y8~ih 

,, 

~~>~A~~nt.'·i)f ptMuct 
t~e pr&ce~iing y~ar 

S~ _ elr_g2,-6?.Ui tion- off ' . · 8 poi lege - . It tM"ed 
r~a~~s avai~bl~ (~7-46). 

-_ ...... 

' . " ~' :_ .· . l ... 
It there is a deficit '( t.he product 11-Uplu.s:r · · 
or deficit v~].•.1e ·lbox ~1) is ·hegativ~), ttitm 
the c~ sh n~e6 for: prad\K:t purcha.SJe · ~ llox 53) 
is; ecrual to ttH~ bhGO.l,Ute Value O'f the 
product "iur~~lua r.>r': ·~81!1<(1 t in lote lo_cm !1) 
time~ th~ r:,t~yir;g pr.i.ce box 56) fer t:h0 · 
r::roch~~"~~f.~ :tn rr>)r" ·:t: Lon.., I.f l:here 1.s 1! . . lllt-')l"f't:t'' 
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(51-54) Product surplus 'lhe· "surplus or cle;.ftcit/pro~uct naed ratto" 
or deficit. in lote- (b~-,x 54} :i.s e-qual to the pr.c4uct s·.;.rpJ.u.s . 
- surpl1.1s or· .dafj_cit/o'l:" <def~c:!tin .lor• (box -!il.J d!tvlded ~JY the · 
product need ratio pl'oduct ... ~eed" .bOx 52) .. •. · , ... • . ; . 

••(52)•• ~oduct ·"need" · dc:ta ~"tu!~e.Ount CKqs-.} of tlie pr~d-:.~ct which . 

(52-22) 

(52-51) 

. . , ' woUld be n$eded' ~y ·the family to rnmt!.t m1n.1.mal 
sutisimt.,nd.e st·anoa.cds as ~et by' the! . 

Product 'heGdn-... 
within-lote re~ou­
rce base allocation 

Product '*need" =­
prod'.tct surplus o:~ 
defi(:it in lote 

governm~nt goals (bo:K 69 )., . It sh-tn.drl se­
noted that there !a an import:a_.,t a.ssur.~ption. 
her~ thst the color.ists 1 perc~ive the &MOWlt 
o'£ 9-l'Ocluct they ~eed to be th.~ f:e!Zle e.s thfl' 
gc>&.l 8&t by th~ govern.m.ant; It could · 
act\l.ally b(.1! eit'her· mol:f3 or. leGs than this . 
when the farmer is making decisions. about 
how to alla£at.e ;his land, his product,, and . 
hi~ cash- f information en the colonist•• 
own perceptiop of- the ~needed~ quantitiea 
can be obtained, then separate simulation~ 
can be·done uziag bOth of the•e valuea. 

:.l.he product "neecti' mig~t be usfld 1n the 
w~~~1n-lote re~ouree base allocation as ·~ · 
follows: Aoticipated yield :figures :fro• ... ' 
each patch, \not shown. in flow d'art) would 
be calculated l;y the farmer based on the 
land quality/clas•ification of each patch 
(box· 10) and the yiel9a for: that crop: 
obte,ined tn the past ..lnot shown in flow 
chart}., · he i ~rmar would allo-c patehef4 
from h:'i.s ~ote to ead"'. crcp until the 

.. 
product .. · .. needJll. (~ ~2J for that crop 
had been re~ch~~- plu.:an amount ~or -.le· 
fiD~ th~ tatal · subsist~~ce ?&h need (box';55) 
and the i;ell.ir,g pr!.~a ~:62) pl.ua, pedlapa,. 
an additional !Jtorage1.target •~ ari al-1ovaace 
for the per.sib!llity;af' -a poor crop. (not .. 
:shown in f:l~w char·tJ... Tt1_e~ farmer would atop 
alloeat1.ng patr:hes to that. product whell " 
·6!.ther the sum at· these "ne.ed8" had been · 
'fulfilled by tl)e anticipated yield, or al-ae 
the lote size •box 16) had_been reaChed. 
S~e also: definition for Within lote ·• -­
resourct! base allocation U:iox 22) foe 
additional possible influences on the alloeat: 

See explanation for: amount of product 
in lote - product sw:plus•.cr deficit· 
in lote ( 48-51 > .- . ~;'_ ~ -- ....... 
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(52~4) 

(52-59) 

Product •need" -­
surplus· or deficit/ 
product need ratio 

Product ••need!'' . .._,;;,. 
product allocation 
by family 

,· .. , ... -, •.. ' ·, . ·· ....... ', . -'·.' ,· ""' . 
see · ttXple.natior( foz:ctt· PrOduct s~pliua o~ t 

defie~t in lote·--·aurplus or deficit/product 
need :-at:io· (51-54). · · . ·. . , .· . 

1': I .. • , ,.:· • II • -: ' • • .... ~ • .._ • 

See defini~io.'rr o.f .p:rodue~. a.lloeatlon br~ 
f~•i_ly (box 59)~ ·. _,.,. ,. • . . · . · . · .. ..... .. . '• ' ·"": ·~. 

•~(53)•• Cash need for.prod­
uct ptirc:hase 

. . . : ' . •;· . . -. . ·,.' -::) 
def ::... ~he amotin't ·o! cash. that 111ould ~naeded 
to purehas~ anou¢h o~· the ·product to .._.·up 

. •tlY· deficit (box .5! l i£ :..then is. a d•fJ.<;it; .. 
1hls W(l"Uld be . .J':the p~et •u.r:plua or .·-. _. 
dd'i.clt in lot·6 -";,· tbox :51) 11\llttpliect 'by. : 
t't.e '·buying : Ptl(l$ (box' ,~6) if u).V:Od\lCt iJU.rpl\la 
or.d~fieit ~~;ote~ (box 51) is t••• than 

(53-55) Cash need fox· .. 
product purehaae-­
total subsistence 
cash ·need 

zero-. . -· ·;.. ~ . ~-.~ ~ · •• !" .. 

.. .... ... . ~':' 4.. . . • ; . "" ..... ,. '• 

'!be total iubalsi:encweelib need (box~ S5l -.t.a 
·the suf!D over &'11 pr'Oclij.'cts' of the c~h lf.eed: 
·tt~~ product pur~••• \rbox 53>. See a!.O:. , 
daf!nit.ion .£or. to.tal:··suba:!atenc~' cash need: 

; -~box .~5)_. ; •, ... · .. t ..... :, . . ·_~,::'-:;:' ·~·. ··.~ • 

*•(54)•• Surplus or deficit/ def;; .. !rhe .-t)i:-odw;t~surplus oi. d~ie!t ~ · 
product need. ratio ··lot~" '(box 5~). cU.'\tlti~d· by th~ "product·: , ·: 

· . . · ~tn~•," (box· S2)tl'· · "'his value gi"VetP an 
-~(.-i. :indicatiou o:t' th8!· priority that· •hould be 

' ,. ;•~us1t;Jn1ed to.· ~9 up a deflqit 1L there· 
is a. d..ef.icit o.i :the .Dt'.S.Ot'ity thai: aho\iJil:, 

. •J:>e . <i~yen tp .. selling. the<. praiduci:. if· 11\.re is . 
. . 

··' \a ·s.urJ?lUS cf :the;~~duet• ~ : : \.~- . ~~}/' 
(54-58) Surplus or deficit/ . Cash i..s 'J!i.rat alloeated to ·the pUrchase ~ 

product need ratio-.the·product w!th ttie .smallest <.,at neQittiveJ 
c::ash allocation . . aurp:t~ or aef'!cit/product oeed ratie.: tbOx 54 

'·'"'Uanto <eg~ kilos).- ·of ~· p~uc:t a.ee _ ... 
. pu~chased tmtil either th! surplus or- dt1Jf'k1t/ 
··product need t-&tio .(box sc> is.~ noloJ19t!lr. 
kth.e &lmalleat~ the product."need" (bo:X 52) baa 
~en filled \ ie. the· ratio in box SU ilJ ·· 

(54-59) 

·· greater tnan· or equal to .ero), 'or ,u· o~ 
the cash \box 61 J has be.en upent.. tl!!t alloc-

Surplus or deficit/ 
product need ratio-­
product allocation 
by familYt 

iitio?:1 will proceed ·},y switching bQ·~w•• t3e 
various products for which the~ is~ f..-' · 
deficit until. either all needs U"e a.at:J.af':l.ad 
or the cash is exhaUII;tedc- · 

,a., .-; 

See definitiOn of prOduct &lloeation·.-: . 
faailYi (bac? 59).·. -.-). .. 

. 
' 
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•e(59)•• Total subsistence 

cash need 
. de.f :. ,.c.~ t,ot&l ·~t o~· eaeh Jl~ede4 ;:tD .bUy 
· enough of each product· tor which bre 1• a 
d_~fici't (box 51) to liing the faiaily'• 

·consumption to the :Jil.1,n1mul subst.s tenc.e ·~ 
lev~% {box 52). ~is is obtain~d by aumming 
all of the r.c~.sh need for product ~ue~ 
val~tHt for all producta:. ·. ·:- · . 

· Otltctr atodifi·eation3 could be a dd.~1. to 
incl'Ude caab naeds for non-•ub•ist4'nc:4F 
activit!e.a, su.:h a!-5 paying for the lb.nd,· and 
othar expenses. Ct~ab .r:'ll!lquir4!!ments cou,\1. alsc 
be add~~ to~ agrtcultutal expense$ su~~ a~ 
raeteds, t'ertil1zers, · ir.taecticld~.3, · ·ne.r:bicl.dea ~ 
ot:h~r t:ranaporb\tion cost$, ttc. (not ~hoWJl 

(55-22) 

in flow ·chax-tJ • · . · · ;I . • . 

Total subsistence- See exl&nat,:io~· f~r::. ~ pr~~ct . ;tn~edr :.__ .\ii!hir 
cash need -~ within- lote. resottree ba~e al-location {5.2.w.22) ~or M 
lote res~urce,., b.gse ettpfllination of ·the ~ll.ocaUon procedure ... · 
allocation · : · .. ~lao !!ee. dC!:.fi~J.ition t~rf within;...lote res>.:Hu~~8 

- . 'ba,e -.1.1.(1~atic~1 ~boll. 22) for a4dit:fona.l. 
· potu~).ble fa<.:t~ra ih:t'lW!ccing the allocat.ton~ 

(55-58) Total aUbs!stende 
cash need --·cash 
allocation · 

(55-59J Total aub.tstence 
cash need -- prod~ 
uct allocation by 
family 

••(56)•• Buying price .. 

(56-63) Buying price~ 
cash need for 
prod8ct purchase 

. .. )'-·. . '. 

s,o)e exp'!.:iination :fori .• surplus or @ficit i 
.· prcdilet . .nead ratio ~-·cash allocatfon• t54-S8) 
·deser.ipti011. or the :allocation procedttrft. 

. ~ " . 

. - ' ' .. 1 ~ <.-

. ~£t. "·~,Ttt~ .. F.i'c:e'ol:·~~e prod:~t bough~:either 
~roa·,other. ec.lonis.tts or *rom outside tWa 

1 

aya~t~~ J'hi" mho~~· ·include any. cost• ... ·: _· 
invol~ted ·in t;J'ia .purch~~&Be, ·such· ••·· transpor4.·-. · 
~t:ion~:,etc. .~? net!d .be1 . . elt~~borations could 
be_.ade t:o 1-nal,ude.;..pr:od~ta 'Which have baeD 
exchanged ~ ~qivep• to .the coloni~ta with 
tbe •xpect&tion of.' la tor recipro(!ation .. 

~. . .... . ' 

The ~sh need f~r ·product purc:ba~··· (~.~~3) 
ie ·~~ to·thG prod~ct surplus or·~~ 
in lo~~ {box 51} ·tiiMa .the buyillq price.¢ · 
the· ·product C~ $6l: if there ".!a a,.ct-*lcit 
(box Sl. is negative>. If there ia not ~ 
deficit (box 51· is greater to or erual to 
zero) t th{n the cash need foe prod~ . ·- · 
p~chase box 53) is zero. · .... · 

- .· , _~;. ·: , ···v;}::.~t~-:':· 
• rj. ,,.#,· ~., ~ ~.,. ... , I • • (.. ·tWa,: ~',Oo 

1- .• . .... ~ .•• _ . ., .. ·' 
u <('. , .. 

.... . -::--,..~~ ~-
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(56-64) Buying price - . T~~. product·· bought, (be~ 64) is ~q~ud to .. t.'he 
product bought.;~- . bUyinrj price of the product ~box. :,(i} t~irr~s 

the a~unt of ·eash a llott:ed to ·the purc'hla~e 
· Qf 'that product· in the_. cash a}locaticn (b~ s: 

, • '. • ' • J ~ 

••{57)•• Amount of. product de~;. . 'J.'he amount· of p.r:oduct WhiCh' 1• stored 
stored for use in future years or h~;v-~t periods~ 

••(58)•• cash allocation 

(58-64) caah allocation-­
product bought 

••(59)•• ~roduct allocation 
by family 

'"'t' ·' . . 

def: Xhe all~tio.n of the cash (b~ ·61) ., 
ava.ilable to the. fbmily between the variou• 
possible use4. ~hese inel.ude the :pUrch..._. 
of p~uets lbox 6.4) to make ·up "deficita• 
(box 51), as well·aa the use of cash fac 
other purpoeea tnot shown in flow ch·ar't) 
such aa pureh~sing seeds( .box 13)r 1naect1c­
ide• (box 4), fe~tilizers (box 281~ ~ftd 
other items of t.echnology <box 35) ,,_~as·"W.ll 
as paying for loans .made in purchasin9 
land.· and othet· expenaa.s. The proccdure • .fot: 
the a lloeation of cash for p_roduct pu!'C~asaa 
is described under surplus or deficit/proouct 
need· ratio - cash al.locat.ion (54 .. 58) ..... · 

' . 

see explanation f'orz· ·buying-price....;. _prOctuct 
btfught \58-64)... .. • ' .., .... 

def :- ~·~e . ._llocetion of the ~UIOunt 0.~ product 
present in lote• (~ 48) between storage·. 
(box 57)g. sale (box 601, and consuaptioa 
by the famit'y before the next barves t, pe;lod 
(bOx 63J. The alloc&.tion procedure: is .aa 
follows: Take quanta. of product (ex:~ 
or kilos O'f. rice) .all() feed into "amoUDt ;of 
product eaten" (box 63) until •amounta'of 
troduct eaten" .... product •need '" (box 5~ .. 
'l),en. take the product w! th the highest .. . . 
surplus or deficit/product nf'!edi ri!t1o (·boJt· 51 
and begin con\."erting the remaining quanta to 
cash '-teed into "amount of product sold or 
exchanged" {box 60) until j·~sh" (box 61) • 
"Total sub~i.stence cash need" (box 55), or 
until the s·urplus ·or deficit/product n~ed 
ratio" (box 54) is no longer the higheat"" 
Switch between products tn}til all "surpl._ 
or deficit/product ne~d ratios" are equ~X. • 
C)n~ then take e<r.Jally from ea.ch until "'caah'' 
\·box 61) • "tot:al .. subsistence cash need" 
~~ S')), or u~tU all product is n:'Ced up· 

(product a:u.ocatlon ·by family,. meaning the 
amount of product ·be'ing a llOZl tpd <box $'!1) 
is equal . to zer:o} •. • Then allocate ~o stoi"ag• 
until storage targe~ is reached. •he~ sell 
the d~mainder. 

4 

~-~~~---
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(59-57) 

(59-60) 

(59-63) 

~roc\uett allocation 
by familw -- amou~t 
of product storeJ 

l?rodtlct allocati(m · 
by fCimj.ly - AIDO\Int 
of product aold er 
exchanged 

.t"roduct alloca'tion · 
by family -- alllOunt 
o.f produ:: t eaten t•y 
family 

••(60)~• Amount of product 
sold or exchanged 

( GC·-61) AUIOunt of produr;t 
~old or e~chan~~--
::ash s; 

(fl-58) Cash -- cash 
allocation 

'•(62)•• Selling price 

(62-61) Selling price -
cash 

. ··" 
sa~. a~ft!"ition of. p~uet· allocat~en. by:~. 
·family/ l)OX· 59) • .. ·: . . . , .. ,.. ;,_ . . 

. • .• 1 

see·definition of product allocation by 
family {box 59) • · - , , • · . 

I ' ' 

,, . 

see definition of product alloca:t1on .by ' 
.family (box 59). 

. '. 

' . 

•. 
.... 

def: 'l'he a.iaount of . product tKgs. ) whiCh ~~~ 
sold, either to other colonists orout~t~dfl 
cf the system5 It may also prove nec•••ary 
to include here any products which a:e . ~ 
e~chill;.}'lged for oth~r gC>Ods and services . 
witnout a transfer. of cash, as well as 
rmy f;'gifts" rr;ade to .other _colonist• with 
Ui~ ~xpectation of reciprocation at so~• 
futth:e time., 

,, 

C~sh <box 61) :ts o qual,. to· the sUII o\rer all. 
p.t:oducts of the am0unt of product sold 
(bl)( 60): times the selling prica for th• 
pr<.)duct in question (box 62). 

def: ~he total a~unt of cash ava11ab1e to 
the ·family far allocation. This would · 
include the sum over all products of the 
"&mount of product sold or exchanged" (b0x60) 
~it+e• the corresponding "11elliilg price" (bo:-c 
~n more elaborata formulations of the model 
it wuld be possible to add a provisi~n fo-r: · 
other cash sources <not shown in flow·chart). 

See explanation fo~: surplus cr deficit/prod 
uct need ratio -- cash alloca.ion (54-58}. 

. . 

def: T"ne price for which tle product can be 
sold, afl:er deducting- costs involved·.in the 
sale (such as transportation, taxes:, etc.). 

see explanation for: amourit of produc_t ·.•old 
or exchanged ...,:.. cash ('60-61). 

. . ... ~ ... 



Page 38 
, .. 

APPENDIX A, CONTINUED: ,. 

a-.-c.o------------~--------... ----<!&"'---.... """"11"9tt.'&lo,_,~~---... ---...._ .... _ _.._. ____ • ____ ._,._ .. ___ , 

BOX BOX NAMES DEFINITION OR EXPECT.£0 P'tnlCTIONAL RE~I\.TrOUS 
' NOS. ---------.-----............. _ ... _....,..,. ____ --.:-~-.Y:.~_.....:... •• ..-••• _........,_.._--..._ ......... _ .... a+ 1 

••(63}•• Amount of pro(1uct 
eat&n by :famil¥' 

{63-65) Amount of product 
eaten by family-­
per capita consum­
ption of product 
by family 

•~(64}•• Product bought 

(64-63) Product bougqt-­
amount of product 
eaten by family 

••(65) 0 • Per capita consu­
mption of product 
in famil:W 

(65-66) Per capita consum­
ption of product 

' ' . 
.;.; ' . 

deih he amou¥)t of the product which is· · 
consumed directly by the family in-on~ y•a.r, 
.or al terra& ti~ly in the period between one. 
harires t periGd and the next.. 'lhis ill tbe 
actual number of kgs. allo~ted for: cona&mptioi 
by the famil)·~ as distinct from the amount 
which-would ideally be needed4 to .aet 
subsistonce needs lbox 52). he •11ooattort 
of the amount of product eaten by familY" 
is described tinder "prod\JCt all~ation l>Y 
family," (box 59). _. . · · .. · ·· 

. ~ . . 
~- . ' . . 
he per capita eonsump.tion of _pro4uet by, 

family (box 65) ia equal to the amaun.t .e 
product eatttn by famill¥. (box 63) cli..vidtKt' 
by the si~e .of family _lbOx 48). . 

7 ', 

The. amount ~~ p~duct in _Kgs. , whi.(:b is.-~ 
pm~Clh~sed, eithe~; :frora o«aher colon~ata. or 
from stocks imported from outside of the 

'· ' 

· &:iste~., Also included ht!lie is aq ·of ;1\_e 
product which i$ obtained· throu9J:l. exch!Jlge 
rather than·as a cash purchase 0. as well·•• 
any cf .. the product which isr obtained e&s a 
ttgift" frort other. colonists which .-aight· ~ .,. 
reciprocated in anot~er year. 

~e ameunt of product eaten by fllllily (box· (6: 
ts equal to the ammunt of product &llotted·to 
eating·in~t~e prod~ct allocation by familY· 
(bo..'11: 59} plus the product bought: (box _64).: 

' , 

The sctuel amourtt ~.· product which is . er«ea 
per cagita in the .,mily. . ,;,~ 

. .t 
' ~ . 

< • 

,See dif'iT:tition for per capita conswaptioD 
of product in family (box 66). 

in family --)pooling 
of per capita consum­
ptions of all product~ 
in family 
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1)•(66)•• 

(66-69) 

BOX NAMES 

Pooling of per 
capita consumpt­
ions of all ~rod­
ucts ln family 

Pooling of per 
capita consumpt­
ions of all produ­
cts in family -­
governmen.t goa.ls 
for living standar­
ds (mini·mal require­
ments for each prod­
uct consldered sep­
arately}. 

"'•(67)•• Lumping of lotes 
i.11 aree 

(67-70) Lumping of lotes 
in area -~ area­
wide colonist 
failure frequency 

••(68)•• '-'over.·nment environ­
mental cuolity stan~ 
dards ~various 
criteria) 

DEFINITION OR EXPECTED FUNC'J:IONAL RE:.t.i\TIONS 

. .. 
clef' :0 i'he conversion of all the amounts o.f 
the -vari&us products consumed ((box 65} f~Yr 
each produ,::t) h1to un.its for comparison 
with gc·v~;t":nmt~nt. living standa:'\1s (boz 69). 
'l'h:Lsr>-would pl~oba.bly involve ccmversi.:>n to 
gram:$,day/pe.l~son of va:c:·ious nutrient:~ -
protllt'!ins of va-;rious qualit:ies~, c:alot-.1-i-•, 
fats, vi tatilin;f.; t~ ate. In. less c:ample_tfl 
for.nulations,. dit"ec·:: compariuons can be'· 
made of per C~!J.l·t:a consumptions for ,,ar:!,oua 
producte- to-dth ·c;t:andard(l for minimu~ .:tc;¢~ptabl 
amounts of t'iHJSfl! prodUCt\Jr withOUt COl"lVeraion 
to nutri-ent equivalents~ · 

'l'he- pooled per capita consumptigris a::.a 
compared against the govex:niM!nt atandaida 
for each .tfem... l.f any item 1• leua tbu 
the govern..=ent standa.r'd, then the colo!l.lat 
can b0 claeaified as having "ll!ailed" Ln tlta.t 
year. 

def :. ·.t:he eom~ining of colonist failure 
results fro~ all th~ lot~s in the G~Ba for· 
the $a~~ year.~ ~his ia the summing cf 
fail~res over lll lotea and dividing by 
the total nutllbe.r o:E lot.es to give the -aNa­
wide colord.~.t failure t:requency "box 70) 
for: that yea1:· "· { c:oloni.at f1ilur-& • hav:Smg 
t~e pooled p0~ capita consump~ion of the 
various untr.ie·nt.s \box ~6) less than th• 
\i1.irt1ma:t s~and!.l'i:'d set by the governm.&'lt 
(box 69)o) 

Th~ pro~tion of colonists in the area 
which rsfailed~ in thtl y·ear in question viU 
be the area-wide 'coloniBt failure fre~ueacy 
(box 70).. ·;;his will be t.he nwrber of 
families "failin(;t'. in that year divided 'by 
the total n~ber. of f~lie$. 

def; 'l'tw: d~ffersnt s.tipulatlons wh~ch nifgbt 
be plac-ed by th~ gov~rn~pent on aru-wi~o 
land quality.. hese might include .eruch 
tttings· ss s_pe,:ifying a ~Htain ~rce~nt.aqa 
of li1nd to be left as f>rest co .. r.•&, or 
&tipula ting th~6 .. a gi~on number of .t:eserves 
of &. certain size must be haft, ·or the~ 
various p1-epo.rtiona of the "land should· fell 
into c:ertatr1 use ca~egor.:Les" (co'Mpl0tsly 

.; ..... c, .• • • .• \.. --~ •• -: ~ •• • -----~ '~ _ •. _- ..... -· ,,. •· ':' ~":" • ~ .. _ 
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BOX 

• 0 {68)•• 
continued 

(68-71) 

(69-67) 

BOX NAMr::S 

Governntemt envi.t'··· 
::>nmer.lal q\lality 
starrlards \'~rio~s 
cr~teria) - po()!­
in~ of environmental 
~~ality result~ from 
"everal years \for 
1arious criteria) 

Government goals 
for living stand­
ards (minimal req­
uirements for e~ch 
p~oduct considered 
scprately) 

C:Jverr.lBlemt goals. 
for ll.ving stand­
~rds ~minimal req~ 
u.trem~nts for each 
produc~ consid~red 
separa t:ely) -prod-· 
uc t 11 nE'ed" 

Government goals 
for living stand­
ards (minimal req­
uirements ~or each 
product constctered 

····age 40 

DEF:rN:!'llON OR E~XP£C'l'ED PUNCTIOMAL REU\'tlONS 

ann.u.al Atgr:lcultu~al cJ:'\"!Jps, land used for 
tree crops, etc,) · 

" . The pool.int;'~ involves C'.Omparing ttach cr:lt:er-
i:on 1-.n the area-l<"~tde land classification 
(box ;t) £or eaeh year with the government 
envoronmental quality standard: (box 69) for 
that criter~on end year, and calculating 
the proportion of the total yeara in which 
each criterion is violated~ 

def': C"!!als Wiiich ha·-~re bF.:en adoptad by gcv­
ernrrent planner£t ae. minimel nutritio~l 
requirements.. . ... 'hese would be brQken dbwn. 
into various categ-orei.e, suc.:h as prot""ina ~ 
of different 'ici~ds, calories, llpids,. 
vi t.amins .: et4... .:"'.ost of thase would ba 
exp£'assed ~'-" gms/per:a~an/day_. In simgie 
forml.(!..ati.ons ~as in the present ~eleton 
progri~m) thia conversion to nutrient 
equiva.ler.t.t.e can ~ bypassE:~d and the goi!\1.6 
experei:H!ted5 di.r~ctly i:r1 quanti tietJ of eac.h· 
brodu:; ti'") 

In the simples·t f >:;rmulat~ton ~.~Jhe.rn the gontrnQ> 
i'r;ent goals fo::: living Qtanaards .. <bo;x 69) ara 
expressed,. directly in ternm of miniaua :J 

per capita cons•.imption 'of prod~cts r~the.i:' 
than in t~.ems of nutrients' th~ product 
ttneed" ~box 52) for each pr'Oduct· 1~~: equal 
to th~ ~O~drnment goal fo~ that product 
(box £9) tirnes ·the size of th~ i afdly (bolt 43 ~ 
In more comple~orMula tioris wtaere governant 
goals for living standards are expr~sseatn 
terms of nutrients, a conversion must be 
made based on 'the·-nutrient content of ecc:b~ 
product~ This can· be dOn~ in a variety 
of ways of varying complexity. '!he siapllefit 
such cou~ersion would ~~ke assumptions about 
all Cl.t' cert:a:tn fixed percentages of qi ven 
n:utri~n.ts coming from given sources bu&d 
on observed cort~umption habits.. Z.Jore . 
com.ple~· models o:f how the colonist makes 
the decision or which crop~ to pl&nt would 
have to inchzde 'llrious cultural preferences, 
ease of cultivation of each crop, reliability 
of procuction, etc. 

See definition-of lujpi~g of 'lotes in 
ar~ia (box 6?). 
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(69-72) Government goals 
for living stand­
ards (minimal req­
uiremen~s for each 
p·roduct considered 
separately) -- pool­
ing of family living 
standard resu!»ts from 
several years 

See de.f.ini tion of pooling of family li·\Ying 
standard results from several years (box 72) 

•~(70)• 0 Area-wide colonist 
failure frequency 

def ~· 'J.'he percentage of colonis.t.s failflnq 
in tha year of observ·ation.. 0'F,.. ilingn 
refers to h~".Ying the poe led ~.r· c:api ta. 
consumption (box 66) l~ss thBn the govarnmen 
goals {box G9) in the year of observation~ 

( 7lJ·~·"'?o) Area-wide colonist '!'he comparing of each year; a area-..,idtJ eoloii 
failu:ce frequency~- failure frequency f.betx 70) agaimst socn~ 
pooling of arer.t-\~ide govermnental standar·C/1 defining a "fcu~in~tc ~ 
colonist failure 
frequencies for sev-
eral years 

~•(71)• 0 Pooling of environ- 'rhe.storing or the result of M1ether or 
mental quality re.sul-not the "area ..... \ .. lide land qu~lity t:lassif:f.c:ati 
ts from severg.l years (box 2) matched t:he "q011 ernme::nt envi.:::·oruu,mtt 

qua11.ty standards& (box 68) for the vario~ 
criteria cvet: a number of years .. 

( 71--74) 

• • ( 7:;:)". 

Pooling of envir­
onmental quality 
results from several 
years (~r v21rious 
criteria) ·-- prob?~b­
ility of various · 
kinda of environ­
mental degradation 

Pooling of family 
living standard 
results from sev­
eral years 

l'n. the simplest formulaticm t'.,is would 
iravo);vo d~.viding the nwtber. of yearli in·· 
which all of the c:ri teria set • gove.rMent 
~m·~j .. ro~ur.enta1 quality standardS;- worm net 
met ~~J;;ox 11 j by the notal number of yea.t"li!J-. 
It~ moro campl¢:X: forr.'lulat:1ons diffa.t~emt: ld.ndt 
of ~1~grada:tlon could be weighted diffe~EWntl~ 
to produce alO over-al:l measure oi environ.;.··· 
waent-3.1 qualitYr· which could be us~d ~it.her 
apa.rt from or· in add:ttion to the l..ndiv·idUal 
critoe~a of box 68 • 

def.~ As diugra~ in the flow cha~t, thia 
refet·s to the storin·q of the result ot...-wh.ett 
or not the ~:c capita const.nnption of the· 
variouf it~ms (box 66) nctched the governeer 
goaDs ~x 69)1 when the program is run over 
several yeat:s" "Colonist failm:e~' here 
refers to a negative family living standard 
result for a given yeer~ 

Aa used in the present; sk~leton progrua, 
the colo~ist failure prob~bilities a~e 
calculated f~.r e-:ach year by pooling the 
results of several iterations in th~ ~ame 
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(72-75) ~ooling of family 

living standard 
results from sev­
eral years -- prob­
ability of colonist 
failure 

••(73)•• Pooling of area~ 
wide colonist 
failure freq~enc­
ies for several 
years 

(73-76) 

(74-79)' 

Vooling of area.­
wide colonist fail­
ure frequencies for 
several y~ars -­
probability· of area­
wide fami1:e 

ProbabilH;y of 
various k:lnds of 
environmEi1tal 
degradatlon 

Probability of 
v·arious kinds of 
environmental deg­
radation -- maxim­
un) acc'eptable prob­
abilities of vari-

In one forrnulation~ the probability of 
colonist failure (box 75) can h 1nterP¥"ftted 
as equal to the num9!r of years 'in whiCh 
the c:olonistfai.ls '-from pooling of family 
living standard results from se~eral yaars~ 
(box 72)) divided by the to~•l number of 
years.,.. 

Anot~er kin~ of probability of colonist 
failure is used in the ~f§ept itOl~ton 
computer .progx·am, t .. 'herell:~l r>rb:tjtl!Sitrty of th 
colonist failing. in the particular year under· 
examination, rather than over all of the 
years in the run. ~his. is obtained by pool~~ 
re!!ul ts "'ver several 1 tera·tions fo:r: the same 
year rather than over several years as 
shown in box 72 e· 

'I'he storing of the "area-wide colonist 
failure :frlfquenc:y"(box 70) for several 
years of simulation. 

The probability of area-wide famine <box 75) 
is equal to the, proportion of years <or 
alternatively runs) in which the area-wicf.e 
colonist failuze frequency ~box 70) exceeds 
the government definition of a famine 
(set in box 73). 

defJ 'l'he ~op....,r:·tion ·of results ~fter "poolil 
of env(tronmerttal qualit·y resalta from 
se~~eral years tvarious crit.eria)Bt {box 71) 
in which tha "go·vernment environmental 
quality :standards" (box 68) had not heen 
met for the various cri te.r:i.a. Environm~ntal 
degradation her~ is t~en to mean fallin~ 
below ·the various envirJonmental quality 
standaz.·ds set ln box 68. lt should be 

noted that there are. many z.l ternat!ve defin1t .. 
ions of '~envi~onmental degradation•t ., not used 
in computing ·this prol;Jability.. One .import~n{ 
indicator of·degradation not used in computir 
this probability might be the low~·ring o~ 
the c arr~ing capacity/ (box 80) ·over t lljte. 

The probability of ench kind of environment~ 
degradation is compared against the maximum 
allowable probability for that kind of 
degradation.· If the probability for th* 
kind of degradation is greater than the 
maximum allowed, then the carrying capacity 

-------..:.'"'~·~~''":=....·· ..........i...t'i...i..4 -'-,.._..-~_..,_ .. _'=__::•·"-' .... _·;..:._~ ··:..,:._.:~-.;;..~ .:.....~""'=-~·---lo.(.LJ;l<L.:C:...::."\"":.......LY-..:..':l'*.!....;'t )::.._· _,:.:....c.~~:~ ~·~¥~.S::.·1'· &.,_.,,..~~~!~~ ~~ -~ 'l'h p .-.!:1 .-~~ -.• ,,..~ :"~ 
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BOX BOX NAM£5 DEFINITION OR EXPECTEttFUNCTIONAL ~iONS 
NOS. ~ 
~~~-~--~---------~~----~~-~~~-~~~-~--~~~~-~-~~-~---~~-~---~-·8·· ~-

••(75)•• Probability of 
colonist fail­
ure 

(75-77) Probability of 
colonist fad:.lu:-' 
re -- maximum 
acceptable prob­
abilit~ of col­
onist failure 

••(76)•• Proba~ility of 
area-wide fam­
ine 

(76-78) ~robability of 
area-wide fam­
ine -- maximUIA 
acceptable prob­
ability of area­
wide· famine 

• • ( 77) • • A''aximum accept­
able probability 
of colonist fail­
ure 

. { 77-80) 1-laxiljum acceptable 
probability of col­
onist failure -­
carrying capacity 
tK) 

def: As diagremRJed in the flov-lihatt, this 
refers to the proportion o'f results -r'afte• 
"pooling of familY.: living standard result. 
from several years" (box 72) in which the 
"government qeals for. living standardsl' t 
(box 69) ware not met. lblu probability 
refers to the.probability that a given 
colonist will. fail i.n a span of several 
years~ ~ . 

As used _in the fikeleton .program the 
colonist failure probabil1·tiea -are 01lcua ted· 
separately fot· eac~·yea~, arid ~fer to th~ 
proporti?n of itera~ona rQn for.thut Y94r 
.in ~1-:h the .. government standards wer~ · 
not all met. · 

~he probability of colonist failure (box 75) 
i~ compared agains t the naa:~~ba ~cceptable 
probabi~i~y of colonist-failure \box 77). 
If 'the prob&b:l.lity iS gr.ea.ter than tht! 
maximum allowed, then the careyiJMJ -~apect.ty 
<box SO) has .been·. oxceeded. . . · · 

. . 

def =-· :J:he proportion of y.a~a 11). wb1ch -'th• 
fractil>n of colonists failing .ibox· '70). exceed 
ed a6me ~ffieially de~tned value indicating 
an a~•-wide f&mine.. Various values could 
·be arbitrarily uaed and separate result. 
computed. 

1he p~bability of area-wide famine(bcx 76) 
· is: com~red a gainS&t . the uximwa acceptable 
p~obability of area-wide famine 'box 78). If 
the pro'babili ty exceeds the max1mwa allowable' 
then the ~arryln~ .(,!apacity '-box ao> haas 
besn exceede~~ ~be carryfng capacity can 
then be taken to be leas than ·.the valu• 
for th& siz.o of population in box us. ., 
def: .some value set by gove~nt pl•~• 
as an acceptable p.r~bability .,4Jhat any giwn 
colonist will failo Various values could 
be arllitrarily used and sepatate resulbl 
computed~ · 

See explanation for~ probability of CQlonia~ 
failure ~ maxiau. a~cept8ble probability 
of colonist failure (75-77). 
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BOX BOX NAMES 
NOS. 
--~-----·~-----------~---- -
••(78)•• Maximum acceptable 

pro~ility of 
area-wide llmine 

(78-80) 

(79-80) 

'''aximUJD acceptable 
probability of 
area-wide famine-­
carrying capacity 
(K) 

haxiaum. acceptable 
probabilities of 
various kinds of . 
environmental deg­
rada-tion 

''',.ximum acceptable 
·probabilities of 
v~rious kinds of 
environmental deg­
radation -- a•rrying 
capacity: 1·K) .. 

••(SO)•• Carrying t.:apax:ity 
·cK> 

D&PINITION OR EXPECTED FUNCTIONAL RELATXONS 
. .. 

I -· & IV ---~-----~ ...,.. __ _......__. ... ______ l&lLiiilll 

def; Some value set. by government pl.armera 
as an acceptable probability of a rea-wide 
famine.. various values could be used 
arbitrarily and separate results computed. 

See explanation for: probability of ~ 
wide famine -- maximum acceptable probability 
of arE~ a-wide· famine ( 76-78). 

def: A ·series of values for e•c:h of the di~*-
·erent criteria set by government plann_,s 
as acce~tablg levels of risk for these kinda 
of environmental degradation. Arbitrarr 
values could be substituted here ana •n 
array cf separate results could be computed. 

See ex,:.,la.nation ·for; prob11b111ty. of various 
killd.s nf environmental degradation -
maximutt acceptable ;trobabili ty of ytrious 
kinds cf encironmental degradation ·. _ 74-79) •. ,. . 

def: Tt~·! highest figure for the .. size of 
populat·lon (N) (box 18) which can be uaecf 
which ~ill not result in either the "prob­
abilit~ of col~nist failuree(box 75) 
exceedJag the maximum acceptable probability 
of colcnist :failure"~(box 77) or the 
"RJ:obat:Llity of area-vide famine" (box 76) 
.a~ceeding the "maximutp.acceptable probabilit1 
of area .. wide famine" box 78) or the 
"proba:b:.lity of ,.~arious. kinds af environ-ntal 
degradaiion" -(box 74) exceeding each o~ the 
values .ior the various criteria for "raa•imulr 
accepta :,le probabilities of varioua kinds 
of envi~onmental degradation" (box 79)., 'the 
·carryin; capacity would be computed for run8 
of a su:.stantial number of years. · · 

:.&.hjs definition is consistent with the . 
often~u~ed definition of carrying eapacity 
as: tt'!'f-.e maximum number of persons th!l t 
.can be Eupported in perpetu1 ty on an area, 
with :! qiven technology and set ·of 
consut"tpt:\ ve habits, wi. thout causing 
envira,mental degradQtion." (Allan, 1949). 

I 
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lNTfGEf~ OUTPUT . :_ ·, . l.QC 
lNTfGER G ~ Z.O( 
INTFt;ER fALLOW, FAL2, C't'tf ;··.;,-.:~-· l.o •. 

-\~'~ ~ .: ... . .. ( 
!NTE GFR YE~R. S . '' .. " 4 .. OC 
lNTFGER CY, Y, p, FS, FAMNO, B~SE, AWRSA ··. "'· '5.,0, 
lNT~CiE-R PIC':N~, S~ANNO, VIRGNC, ReGNO · ,- ·.6.0; 
lNTE\iER IHHNtlrBEHNO,MAHNO,VIHNO,REHNU . . ... 1.0! 
PEAL 'MASUV, KI\SELL. MAIZVl., Jo4All.Ylt ·HASEE.O. KAGUALt MAXP~Ct; .':\. ... 8.0( 

lHAPR~·S, MAP~RC, MAPKOD, HlNHPCt Mi,NL06t'-KPPKN. ·:~ ;: . )'_ · .· .,..~-( 9.0<. 
REAL HACASH . · . · ..... lO.Oi 
RfAL ~ASOLO, MAEAT, MANEEO lloOt 
DIMENSION CY(l,lOO), CYHCl,lOO), G(20) ~ 12~0£ 
EQUIVALENCE (RIPROO,RIPRES), CBEPROO,SEPRESa, (~APROOtMAPRES)~ 13.0[ 

1 lGAPROO, GAP~ES) , ' . 14-.0t 
DATA CY/100*0/ , .. ~ .· ·l~.Ot 
OATA CYtt/100*0/ 16.0t 
READC59L)G , '11.0, 

1 FORf.4AT(20A4) . \. -'' l-8.0; 
. ;. ~ 

REAO (~,2) INITFS, IVALFS,OUTPUT 19.0• 
2 FORMATnl5t . ZO.O: 

W R IT E 1 6, 5 00 ) J: :·. 21. O• 
500 FORMAT(lX, 1 FORMAT SPECiFICATION ·.e FOR INPUT DATA 1JI ... ., .. Zl.O! 

WRITE t~,l) G ·· ..,: Z3.0· 
RE ADC 5, G) BASE, AWRBA, FAMNO,HAXFSiR.I8U'Yr SE8\JYp.MA&UY•GABUl ,IU SELL, ... 24~0t 

lBE SELL t MAS E-ll ,GASELL ,R lCEYl, R ICEYl, BE'ANV l i8.EANY2t~l.ZY·l, MA il.Yz,·. · 25 .. 0: 
lGAMF.Y, FALL OW, R I SEED, BE SEED 9 MASEEO, R I GOAL, l\EG:OAL.MAGO.Itl. wGAGOAL.MAXP . . l6.0i 
lFC,YEAkSriTERI\T . , .... 

1
. -~. . . . . ,-,.27.0 

WRITE 16,501) . , •.• . _ 28 .. 0 
501 FORMATttx,• I~PUT DATA .,S ENTERED~/l -· 29.0· 

WRITE ( 6 ,G) BASE, AWRBA? FAHNO,M'AXfS ,Rl&lJY ,&!BUY ,J\Am.JY.,GAB~YwRt-SELLw .'". 30.0 
1 BE SELl., ~AS Ell~ GAS ELL ,R ICEY 1 ,R1CEYd!, 6~_ANYl8 8EANYZ11HA{ ZYl ~MAl ZY2 tG~ ,. ~ 31.0. 
lEY, f AI. LOW, R I SEED, BESEEO,MASEEDt RIGOAl~.ElfGOALiMAGOALtGAGOALwMAXPFC·t·· .. 32.0 
1 Vf: A R S 1 ITER AT . · .. · . : . .· .,. . . . · ·' · ·. · ~, ~. 3390 

W R I T E ( 6 , 5 0 2 ) ~, . ~ · . ., , . ;,.· S._. 0 
502 FukHt.TClX,• EXPLANATION Of IHPU1fOATAII/). '..:·.f.:.· --·-·:,s.o 

WRITF. (6r3t INIT'FS, IVALFS, OUT'Pui'· .· . , . ) .-- :. -~~- .· ._. •,36_.0 
3 FORMHllXt 1 INillAL FAMH .. Y SIZE~ .. l:.Iflli":'-$Ja ~~J15~/ . ~ .. :;.37.0 

llX, • INTERVAl fOR FAMILY SIZE iNCREMENTS USED lN. RUN lJVAlFSI• 8 , • ·· -~"'38-aO 
lli5t .X ,/tx,' OUTPUT SPECI,FltAT!(JN' I l~fU~L$ 2.m PARfl4l)a 0 ~lS,ilX(._,.~~ ,·:~39.,0 
1/) . - -. - . 4-0. 0 

WRO'E (6,503) BASE,AWR8A,FAMMOeM~Xf·S,~RIBUVS~>~E8UYeM48UY,GA8UY, ..;, :·ltl.O 
lRIS~:LL,BESELLt ' . ·<~--i~z.o 
lMAS~LL,GASELL,RICEYl,RICEYZ,aEANYl . ~3.0 

WR HE ( 6 r 504) BEANYl, r-IA llVl11 MAIZY l,, GAH.EY t "' . .: ::·. 44-.Q 
lFALLOW ,R I SEED, BESEED, . . , 45.0 
lMt.SEEQ, R I GOAL, RF.GOAL, MAGOAL, GAGOAt !!fotAXPFCt YEAAS~ l TERAT '. 46.0 

503 f('Rf·1AT(1Xt 0 TC'TAL RESOURCE SASE J~ASEa=· •.,).l5tllX~• ARE~ WIDE RESO ·47.0 
lUFCF. BASE ALLOCATlON TO COLONIZAT~ON (AWR9f~»ljo 1 t115t11X' 0 NUMBER C lt8.0 
lF Ff.MlLIES (FAMNO): 1 ,115,/lX,• MAXIMUM FAfHlY SllE tMAXFSI•· 1 ·tl!~ -:\ 49.C 
l,,'lX;,• RIC!: BUYING PRIC.E (RlflUY)= 1 tlf5.0r/1X~'' 8EAN 8UYING'PR'tt~ ~:."''O.C 
ll3E-BUVl= •,tF5.o,ltx,• MAIZE 8UYH4G'PfUCE .lMABUV).w. •.,lFS"Ov/lX,• (I' ·""' Sl.Q 
1!•'1.( BUYING PRICE (t,AGUVl~ •,lF5sO,/lX,' RICE SElliNG ·PfHCE UHSEU: ·'i5Z~C 
1!:: 'dF5.,t),/lX,• BEAN SElliNG PRICE t8ESELL)= 1 rlf5.C,/1X,• ~AlZE- $-~3.C: 
1 SELLP.IG PRP.:E HtASEll)= •,lFS.O,JlX,' GAJ'4E SElllN'G PRICE &CA·SEL.t.) ·•~~;..S •• C 
1~: •, lF5 .. Q,/lX., 1 RICE 'tiELO PER HECTA.RE IN f!I{ST YEAR OF Cut.ft'\'Ai'•JO , 55.C 



APPENDIX B, CONTI~~: 
lN (~lCE.Yl)= •,u-~.CtilX,• R.lC£ YIFLO. P~!i HECTARE. ·IN SfCONO YEAR OF · __ 56~0 
1 CUlTIVATION (RICEYZ):~ atlf5 .. 0r/lx,• SEAN VtELO PER.HECTAAE IN FIR ·~,,·SJ'.O·. 
1ST Vl:AP. OF CULTIVATlON ~BEANY1!= ·t;lf5.0/) .· ~8.0 

5u4 FQ~p.4Af( lXt' BEAN Yl£:LD PER .HECTARE IN SECOND YEAR OF ·c •.7> .• · 59.0' 

(, 

C OSA 
(. 

lULTlVATION (6EAfiiY2i= ',lFS.J,/lXt• MAIZE.Yl~LD PER HftTA~E fN FIRs·-· 60.0i 
!T 'Y(A~ OF ClJLTIVATliJN 04AilVlt= •,.1F5.0,/1X,t. MAIZE 'lf·lfELO•PEM HEtT 61.0: 
LARE IN SECGND YEAR OF CULT!VAT!GN (MAIZY2J• !tlfS.OtllX,. • 6l.C 
1 .· . ; . 8 . GAME ..SUSTAiNABLE 'VIE · .. lt.3.C 
lLO PCR HECTARE OF "VIRGiN" f!OREST (~AHE'd= .1 ,lF5;,2;/lX, 1 FA~L0\4 ltE 64,dL 
lRIOD IN YEI\RS .. lFALLOWt• • ,1{5,/lX,' RIC.E SEED SOWN PER HECTARE IN. -~ bS.C 
lKILOS tRlSEEO)= •,tF5~0,/lX. 0 BEAN SEED SOWN PER HECTARE IN kiLOS . 66.r 
ltBESEED)= ·•,tF5.0,/lX,• MAllE SEED SriWN PER.HEtTARE lN KILOS.lHASE' • 6T.C 
lEOl~ ·~H·S.O,/lX.,' GOVERNMENT GOAL FOR PER CAP1TA RICE CONSUMf'TlOH · 68.('. 
1 tRIGOAL)= ', lf5.0,/\X,' GOVt::RN!"'ENT GOAL' FOR PERCAPITA BEAN C.tlt,.S.UH . 69.C· 
lPTION £SEGOo\L}• •,tF!.i.O,/lX,~ GOVERNMENT COAl.FOA. PER CAPitA M'AtZE. 70.C: 
1 CONSUMPTION (MAGOAL)= •,tFs .. ·or/lX,• <;OVERNMEN1. GOAL FOR·PER CAPIT·· Tl .. C 
lA GA~f CONSJMPTtON CGAGOAl,,= ~111'f5.0,/lX,• il'lAX.U4UM ACC!PTABL~ 9~'08' 12~0 
lABILITY OF COLONIST FAILURE 1~A~PfC)= 1 tlf5~2tfiX,a .NU~SER OF YEAR 7l~l 
lS OVER WHICH RUN IS MADE {YEARi)·: 1 ,1I5,/lX, 1 NUHSER OF ITERATIONS 74 .. ( 
1 USEO FOR CALCULATION OF COLO~ISl-~AILURE PRO~ABlLlTtES FOR EACH Y T~~C 
leAR fiTERAT): ~tl:l5,1X/lt . ,·.:.· ·:.... , .. 1b.t 

CALCUlATION WITH OSA FORMUlA ; ,·.-- .. ·- lr~c 

FALPER = FALLOW l8.t 
OSAHPC = ( t I R! GOAL/ & t R i CEY 1 H~ J:CE'f2 i/2 U+ ( 6-f:GOAl/ (f 8EANYa+8EANY2J /2 -79.~ 

1a) + P1AG0Al/ t ( MA lZY l +MA I l.Y2, /2 :; J )*l ( fALPER/2,.) +1)) +(GAGOAL/GAMEY) .80.~· 
"OSAHPC" REFERS TO HECTARES PER. CAPITA AT K. _AS COMPUTED· Wl TH THE 3l.t 

fORP4U . 81.~ 
. --LA · ::. 12 .. f 

OSAPPK = ( l I OSAHPC) * .100 . ·. . '· · ·· 83.( 
C "OSAPPK" REFERS· TO' PERSONS PER SQUM\E KllOt<tEJER: AT .K AS COMPUTED . att .. f 
C US 1 N G . .~ ·. . . . 84 • C 
C THE OSA FOR~ULA -'·" 85. t 

· OSAC PC • 0 SAHPC - ( GAGOAL I GAMEY) .; t6. C 
C "OSACPt• REFERS TO CUL.T JVATl~D LANO, Pta CAP.JTA AT K USlNS. THE OSA ·· . 87 • (. 
C fORMULA . '": ·1"1 .fi .. 

OSAPKC = (1 I OSAtPCl * 100 88.r 
C "0SAPKC" REFERS TO PE-RSONS P.I:R SPU;\RE K IlOMETt:R, Of- CULTIVATED .' 89.~ 
C LAND AT K : 19.t 
c USING THE OSA FORMULA I . . 90.£. 

WPlTE (6,600) 9l.t. 
600 FORHAT(lX. 1 'RESUl.TS WITH OS!.I FORtttU._'f4t,"/)·· .•. ~ .• 92.t. 

WRITE (6,601) OSAHPC,OSAPPk . 9~.~ 
oOl FORMAT OX, • HfCTARES PER. C./t.PlTit .!\1" i( USING OSA fORMULA (OSAHPCa• ' 94.( 

1,F4.1,/1X,• PERSONS PER SQUARE KtLO~~fTEa AT K USING OSA FORHUl4 (0 9S.r 
lSAPPK)=r •,F4.1/) . . . -:·· -.. 96.~. 

WRITE (6,602) OSACPC,OSAP!<.C -97.: 
602 FORMATUX,• HECTARES OF CULTIVATED LAND PER CAPITA At K.USING OSA 98•' 

lFORMULA (OSACPCl= 9 ,F,t .. lvl1Xt 11 PER~ONS PE.R SQUARE KILOMETER OF CU~ 99.· 
lTIVATEO LANO AT K USING GSA f0RMULA tOSAPKC~s •·,F4.1//) 100. 

c OSA FOP.MUL~ MODIFIED FCR GAME PURCHf .. ·SE & SEED SOWN 101.,:: 
GPCHPC=C lF:I:JG4L/{ { {R ICf:'il+RICEY2 )12)··R1SEED) )+(SEGOAL/( (.(6EANY1+ •. ·102~' 

1 i3 f- ANY 2 ) I 2 ) - BE S E E 0 l ) H t-l A G 0 A L I ( ( ( M .\ I Z 'Y 1 + M A ! Z V 2 ) I 2) -MAS E E 0 ) ) + '. . 10 J .. I 
U C l. C 0 ~ L * r:,,\ i3 lJ Y I ( { ({ R I C E V l +P ! C E Y 2 .} 12 } - R: SEE 0 l * R l SEll ) I ) • I ( F ALPER /2 • ) 1 04 .. C 
l+\) . . 105.~ 

GPOPPK = (1 I GPOHPC) * 100 106.i 
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-~.. . . . _., __ ,,. . ,. :. ·•1-'".;· .... ~ . ..l·~-· ..• :~.-- ·:. ~· .- ·.·.. ""-· .... .. ' •.• w -~,--.... ~ 

WRITE c b 'bO 3, GPOHPC ,GPOPP.K,,' ~ . ·_- "'·. ' ; . .. - .· . :: \,~:··-- -~· ~ .. > -~.-<.1()7 ~0( 
ou3 FUH'AT UX, 1 - HECTAR fS PER ~.P .- W/.;JJS~;·f:oR"o ~Ot.~tE~ FOR GANE PtifC.H~;-~hl08 •. (lt 

lASE C SFEP 51~N : 1 ,lF5.1 ,/1~,• PERS'ONS PER ·.S'Q~· KM~~~/ OSA fORM.·"'· ..&::~.:109.0( 
l !-lUCHFIED PJH GA-r-IE PU~CH. & .SEFO SOWN•_ •,tf5.~1J. _. . -: .· ... -1·; ·~1110.0( 

L!"•UCO=AhR li4*HASE , · ·: . ·. -'*·· ' . : .... : .~ ·ltl.()( 
LOT~SJ = LM~OUJ I FAMNO .• -· , .. ~ ·112.0\ 

2 . . . _.,., 113 
FAL2 = FAt LQW • · . · . ·, : · · . : · ·· · · · . , ·:·:.:;;. .oc 

PLUS"~Ai2" lS THE LENGTH.OF AN ENT-~~~~CYClE_-·1-~~-~Ut~"~ .~:H~-~·._,FAt.~O_W TIJU;~ -~.-~>~{t!:~ 
Yt:AH CUl TIVATEO li~E . ~- .. ~. ' . . ·:-~':. ·.··:~· . . .. · • ;ll5.0i 
Gl• 2 2·') r S= PH n=s,MAXFS, 1 VAlfS . .. . . . - -- • .. ·• .:· .·.· ·- . · 'll6.0i 
FS ~EFEP~ Tl THE FAMILY SIZE. BEING _USED FOR THE-fWN.· .. · · .. ..,..~- · ·117.0( 
OU 19 JBal ,LOTESI ·~ · -,:.. · , .•. --~- .t· :·~: ? . •"' ·~ll8.0i 
FJO 7q IB = t ,fAMNO · ._..'...::, ·,- . ·· . · .. : -~:..:·:' ·- . -~ .• ·. ·•:-·tl19.0i 

79 C\'ClBtJB) = 0 .. '"J • !f. ........ · 't".-:1*:.. _:--,·€' 120 0' 
00 61 JC•ltlOTESI .. • ~- ~--.·~:;:·:: · .: 1~· · ,r·' .. ~~»~z1:0~ 
DO 81 IC=l ,FAMNd ,. ·- -· .:·>:·:. -~- ·.~; -... ,. -~:; c:.<:f'j•-122.0· 

81 ~!~! :~·~c ~s = Q '" • . .. i:C:t;·., .< ..,, .. ~~J .. cf,-\li:c~~if!:~: 
RINEEO = RIGO~L * FAHSil. ::_ ;;': ·>:•·. _:,..,_ ,-:_, ."'=·-:·. ·.-· 

1 
-:~; ?':¥.·~~ 25.0• 

8FNEEO = 6EGOAl • FAMSI.z· ·. · ·' . ·;-' - .''.-•: : ·. · ~~·· · . ·::< ~:~:.:::~126.0} 
MANE EO = MAGOAL * FAMS 11 ·- . .;.'<· •· - • . .,1 _ , . ~ ":! . --~~ 127 .Ot 
GANEED = GI\GOAl * FAMSIZ -~- · ~· --r-,·· ·· ···,,.1--\ ·: -~· .·.··; -., t' •• :~lZI.Ot 
00 90 Ysl,YEARS .. . '.

1
, • .' -:,;._.i...';jf; ' ·- , '::·--.~·,.· .... 1Z9.0( 

"Y" REFERS TO THE YEAR ..... · -~ , · :, ,-./ ':·~:.!'.• '._· : ··r.•'~..;.-130.0• 
SPLITTING OF YEARS. •. . !..·-·· . ~ ?" 131.0~ 
00 76 JA = ltLOTESl .., ... :-· ._.. · .... ~ .. : .. ;< ...... ..t'.132.& 
OCl 78 IA • lwFAMNO ;. '~,-; '~ • -·"·", . :-·· '<·);. ... · ··~133 G· 

7a ~~"~~A~~~: F=M~~IIA,JAI ,• r :·.- ... , ;: ,.,;~. :, . .,: ,~ .... :' ':·~~~E/~::. 
;~~ 

1 
~i~~~s 0~o L~~~s tore··.:,..... · ~~t:;·;·;:/l:;/ ··;. <, _ .. .-~::~~--~ -~_;? -. ~.i ;~·· • ;!v,j~(· .:~;~g;:; 

R ICAYI ::: · C fUHCEYl + A.1.CEY2J I ,zJ. . .-_:..·.1\lSEeD-1 :•·~I.SiLL~' · --~·:·. · .. ~~--i1a·..o, 
BFCAY I =- ( (C tiE.~NYl + BEA~V2J /..o:~l: .. :; .. ~ pESEED) ~- 8ESt:tt.:·~-; :. .. . ·:, ...... ;-n-- -~~- 139.0 
MACAY[ • HCMAlZYl + t9AIZY2J llt -·MAS'EEDJ· *"'MASEl.L' 'W.. ·t·' ~:.~ .'.~'' :r.~J"-.'1&.0.0 
Gt.CA'YI • GAMEY·* GASeLL • . ' . ·~ .'·· ·.- .~1~1.0 
SUKPROGRAM FOR SETT lNG THi: CI\SH ~RG£T· (CATJ.IRG) . :,-:_~-- ~ ~ 1"2.0, 
~lHPRO • O. · .... ··. '143.0 
BEHPRO = 0. ~ .. ·• ·144.0 
MAH.PRO • O. ' . ~:-- ~ ... 145.0 
GAHPRO • 0 • · ... · ··· ~- . . J .. .., . .,. ~'~ .. ·.· 

6

~-·.-.. 146e0 
RHtNO • 0 · .·· :'? .. , .... ~ - • •.• _.: ~.~>;"RT~O 

BEHNO a 0 ,;_; ·· ·' .·. >·· ·. ,~ ". <>:~r.l,~~O 
~;~~g : 0 .· .. ; .. ~ .... -... " ·. . ... :, ::-. ~~-~~·-_f::}::g 
~cHNO • ~ ,_:· • ,; .... ·'' "'· ,.. : __ ,,:. t~.'~l•O 
RlHTAR • RINE£0 '-· ';~.;-\.· :~-~ ·:·/.':_"~:-r :, . ··-~·.,· ~~"ft'$J.Z.O 
BEHTAR • BENEED . ~·., :_"'.0 
~AHlAR • MI\NEED .- ... 'lfi.C 
GAHT4R • GA~EEO ~ . · ~5.C .. 
p : 0 .'l • , 156'~(1 
up•• 15 THE PATCH NUA4BER _ ---~~y ._, 157;.C 
DC to·.) IH = ltLUTfSI .J.·. · ''?!1,1.0 . -~ . ..::.tt~!-~ 
~ IH'' IS THE PATCH NUMBER' .~ 159.0 
P :;-: r + 1 i·.. 160.c 



c 
c 

c 
c 

c 
c 
c 
c 
c 
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lo 1.. 
f6l .. 

~- 162 .. 
.lb3., 
164. 
lb!i· .. 

' . ·i66e 
... ,. .. 161. 

'16io 
'169~ 

·.170 .. 
171. 
l72. 

'173. 
lllt .. 
175 .. 
176~ 

,- 117 .. 
!78.· . ·. -~ 

.. ·/\. -~ . 179 .. 
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APPENDIX B, CONTINUED: 

'· lf-- tCVHlltP} .EQ., 0 .. OR., CVH(l;-Pi· .,GE.., lf'Al!) 00 TO 152 . ~iJ.; 
n- I.CYH(L,P) .EO. U GO TO J.l5 214 .. 
1~ tCYH(l,P) .GE. 2} GO TG 116 215 •. 

U5 LYH(L,P) = 2 '·' ~- . .2l6e-: 
f-1AHPK0 = t-',1\HPR:) + MAilY2 ::· .. Zl7.r 
GO TO 157 .2.18~< 

11.6 C YH ( L, P) ::r C YH ( lt P) + 1 ; 2.1 q. · 
iU:HNO -= Rt HN 1J + l •·· >:::-. ~t ·' · 220 .. ' 
GO TO 160 221.· 

152 CVtHL,PJ = l ·::,:..:.-;.-'. ·: ·. ·~22 .. 
;·,;.· 

MAHPRO = MAHPRO + MAIZYl 223. 
157 CONTINUE \ ' • .:• 224s 

i"lAtiNO 7 MAHNO + \ \ ZZ5 .. 
MAHTAR -= Mt~I-!TAR ·r HASEEO _ \ <·- .. _,..:·!-'"' ~ . )l' ·,z1e,.., 
GO TO 160 ·· · ·. ~·21 ... 

i 1D CONTINUE \ • . • . · ., ·· ; ·;- . :. · ' .• • '221. 
c COMBINING Of PROOU~TS iN HYPD'fHETICAl· AttOCt\TlON FOR CATARG · · . 229 .. 
C CALCULATION .. ,·>< J . ~. 2Z9 .. 

H'VPOTHET I CAL ALUJC:\ THJN or PATCHES ·ro P.EG~~ERAT.!ON ·(fALLOW)_ f·OR ·· . 230 .. r ... 
C CASH "· ··, • :·· . . . ·. < Z-'30. 

lf tCYH(l,P) .. EQ. 0 .. CR. t'/H(l.,F~ eGE .. fAt2) ,;l)vro·:;lZ7'._.-( .. ·; · .231~ 
C VH ( l , P ) = C VH ( l ,. P t + l . .- ~<' ~: ~ : :' · .... ·.i. • ," "i'3~. 
RH-INO= REiiNO +- t ,: "':. · .. _ .. ·jt. . .:< ~>.23:J., 
GO TO 160 'f .. ·_ \. ? .; ' · . •. ., ··23~ 

121 CONTINUF . "'::·; . ··~-~~~.:~ ~-~- :· , .. · . ~·:- 235: 
C HYPOTHETICAL AlLOCAT HlN Of PATCf1~$ \'1)' GAI<liE !FOR.ES f ·~.OR· «;ASH . ~ ~ .... ·, 23~., 
C TARGET ( CATARG ..• . . - .. . ~ ,.. ·'· - . . .·.. ·.a,]o s 

C I CAt.CULATION 2 ,: ··~· ~-.:··: ~:~~-- .. ,:_··.~~~ ·'- · .-_<"~·.·~<~: --.~Zl1r.o 
GAHPRO = GAHPRO + GAMEY , ·,- . : .. :, ,.,·.r~ ... , ,'. ~-·. ·-. · •:,. "' 238o 

~~~~~ w;,v!H~O + l . :· ., .9 ... ~~ .... }: ·.· .. ,.·.:-~:£i~:~.· ·~}:·~-~}~· :.··~· ~ ,, ··~::: 
160 COI'IiTINtJE · fl. : •· .. · · . <l4.l., 

C COMBiNING OF PATCHES IN H't'POTtfET !tAL r,<LlOtAtl~ FOO .CATARG. -;,~.· . . ,: 2~2. 
. -"-1 . ' 1 .. • • .; 

C C!.LCULA T I ON _ . · · . .: . . 24l&-
lF (RIHPRO .. GE. RltHAR .. ANO .. 8Ett1'ft0 .,.G.'c~ I<EHITAR ...,AND. l'4/.!!Hf'RO .• t;E.t '2~3.,. 

lMANTAR .ANJ. GAHPR.O oGEf> GAHTARJ ,GO .. Tf; 1l\ ,._~ ·. · 2~4 .. 
CAT AR G z 0. ~- ~ ·.\' .. • . ..;, :·:~ . ·~·· ;;; ~~. ., . -::· . . ·.: . !45 ~ 

13 
i~~m:;R~Af~~(; ~'7!~~~A~0 }~~~!toH• !t!B,;v' --~"'~-:;~#~ ,._ 0 

.• · .. · , •• : .m: 
. ., .. 

IF CSEHPRO oGEr. BEHTAR) GO 1·0 83 ''·· ... 
CATARG = CATh~G + (6EHTAR - SE.HPROl * 8E.~Ul ·'.· 

83 CONT f NUE .· ',i;;~ . .,. ., ttl?·'!"<· -1.·. . · : ·::' ···~.: -lo.ti. 

H· ( MAHPRO • GE • MAHTAR ~ GO TO 8,_ . ·~~4~~:.·~~~;:. _, :.;·:. .: .. ;, ... ·\.~ ·aJJii 

84 ~~~~~~U; C.AT6.RG + IMAI'HAR -·MAHPa .. ~J * ~~S~b' .. · •. ~·: .. :~_::.~~.:~-::rJ·~:_~y;··:·\··.:-.. ·._'7·F·:·.<.~.:\_·~.-: .. ·.·:_:····· . 
If I GAHPRO o GE,. GAHT AR) GO TO 85...~ ·~:~/'r~}:!~t':: :,~:.'~~ -~ ·-.f'~i: .: ,. • "J.i . ..-_ _-. ';.· :· ........ ~•;11j11' 
C.IHARG • CJ\TARG + (GAHTAR - GA~PRCU ··.-~A~,t-.·: ;,,:...,. ·,..:· \.::· .:··.: -~·· -~ '.: .. ; .. 

85 CON'{l)JUE . ·.~~. · :~:::::·. • ·~.-<"; ·. · "· ·• . · :i _ ~8!'llt 
IF UHCAYI .GE.,. 8ECAYI .AND. RltAYl ' .. GE ... ~~.y~ '·6JtM>'. •fUCA'Ifl .Ge·~··.~ · 

"r'' 
1 GACAYil GO TO ll 

IF UHEC.AYI -.GE. j.!.JCAYI .. AND. 8(CA.Yt oGEso ~~ACAYI ,.AN0~8£t-AY! coGE. ~, 
lGAC~YJ) GO TO 12 

It= PtACAYI .GE. RlCAYl .,ANO .. !lo'ACAYl .. GE.., 
LGACAYI) GO TO 13 
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·~·-- . "' r:'l!~; .. ~:; 

.. . . .~-.~:(,. ,~~:~~- ·:~ --~~~: :~-
IF CCASH .LE. O~) GJ TO 216 ·· .. · • . ··--• ... _ ".··. ·, _ .... ,.. .:li~&\&j.Q 

-~~E~~ il~EE4T + 1 .. -.~~:~~--~~-~)~~~~.:t~~/~(;:~~-~;!~~~);==~ 
214 CONTINUE .. , ... ";'.~.·--- ., .... ,~ ,.. ... ..- .... ·.' ·k"486'0 

Altf'CAT!Dr~ OF CASH TO PURCHASE:-OP MA1ZE ··.-.,..__y.·:.:;~.··~:;··<:~·:::::.· ;_ .. ,._. .. _.;.,:'-~:.J!:Jt:·o' 
IF (M!tEAT .GE. HANEEO) GO TO 215 - · "'· ." .. ··· ~>-,:,",~..,~_._ ·~ ~~ : 1'1.oO· 
MAkAT • CMAEAT - MANEEOJ .I MAN,EED ~- -·._-<.-_.;~: __ ;~~,~-_ .. : ... · __ ,,_ -·· . · •. · .. -.• f9.0 
!F CHARAT .GT. RIRAT) GO TO 212- - _ ~,_ .. . ... ·:: : ·. "<~1.0~ 
If i MAR AT .. G T. BERAT i GO TO 213 . "' . ':- :,_.: ~-.: ~!\91.-0{ 
IF (HARilT .GT. GARATJ GO TO 215 .- .. '_·,:_; "··.,· -~).· •. -.~~:;~49z.Ot 
CASH • CASH - MASUY · -.: . ~-- .. ~-..;:_;.. · · .. ·. · ~ ~ '"-~3 0\ 
If (CASH .LE. 0.) GO TO 216 ··:: ·· ,-_~--- ···:·. ,r-~-:o, 
MAf:AT • HAEAT .. 1 : ... •! . "'~-- : .. ~ ··:··.·· ~: WS..;Of 

c 

GO' TO 214 ~ · : t · .. , . '-""·•,· ~96.0£ 
21.5 CONTINUE ,. - ..... , . ·· · ~('. . . ..· .. :-:· . . : ·-<497.0\ 

C ALLOCATION OF CASH -TO PURCHASE OF' GAME "..::"·. • -t-98.01 
IF CGAEAT .GE. GANEEO) GO TO 21'6. • : . -~~ 499.0f 

c 

c 

GARAT • CGAEAT - GANEEO) I GAHEED -- .. -· ,·_ -~oo.oc 
IF CGARAT .. GT. RIRATl GO TO 212-~~~t--:# ·:···.. .:-,.J .. -"':'.:.;. ··t(SOl.O. 
IF C GAR AT • GT. BERAT) GO TO 213 · _: . .:.. . . .• • ,- -~· ~· .• ~_-~:',. :_; ___ ;,; ~. ~~ ,.-;>-.,. ·· '· ~~-#2.01 
IF fGARAT .GT. MARATl GO T'O 214 ... · . ·•· .:· .. ·· ·_ :~-..,.. ';.,S03.0~ 
(;ASH • CASti - GA61JY .- ~ .. • .. ;".. ., .5p.r...O< 
If A(CASHG.ELE. o.; GO TO 216 ::-"- ·.: .. ~-Y.-.,..:'·;'.· ·.'·.· .. _'_'S05.0i 
GAE T a A, AT + l . . ~ 106. t)' 
GO ·ro 2-t 5 . .. . .. . ... ~ 507. o~ 

216 CONTINUE . . "~~ 508. Ol 
LIVING STANDARD CALCULATION , .r , .,:. ·-5~9.0': 
RIPERC • RIEAT I FAHSJZ .. ,. -·~ . ~~1()..0{ 
BEPERC ~ 8EEA1 I FAHSIZ . , ~ -~ .· • .- t- '·· :•~ _"':· '~ • ·. · ·:· .5ll.Ol 
MAPERC z MAEAT I FAMSIZ , ~·- . <r .-.;.: ·!:· ·. ~ : .1 _: r-·:512.0f 
GAPERt = GAEAT I FAMS! Z ' ·: ~ " ·~·- '513. Of 
If C OUTPUT u EO. 2) GO TO 623 " 'P('· . '14. 0! 
IF ( 1 T .GT. 1 I GO TO 622 ~. ··' .. --' . SlS.Ct 
WRITE C 6,621 J .. -. -~ ·">·. ,,. :..: ; Sl~~ ()( 

621 FORP1AT(64X,• LOTE YEAR•,zx,• ITER 1 e2X•' Rf'PERC 1 ,2X,•. 8EPP.RC 1-t2X~ ·-.' .. ~··5!1.0\ 
1' MAPERC' t2X, 1 GAPERC 1 ) • . : :"5i8 .. 0l 

622 CONT J NUE ·: . -·~ .... • ;.-_:_ -_. ,19;0! 
WRITE (6,b20i L,Y~ tT,RlPERC1!BEPC:_Rc;,MAP'ERC.,GAPE~~ · '' ·. 520.-0< 

b20 FORt-!AT(65Xtl3tZXtllt4X,13,.r.X,F5.1,4X,.F5.lo4XtF5.1tt4t;F~."1J · ... _._ · .:. ··-~. '21.0( 

bl
3 ~~N~ !~~~RC • GE. R J GOAL .AND. BEPERt ~GE., ~HlGOAt .;f..t~j;: .. M~;~R?· -:~E·. -~= 

' • . '• A .. lHAGOAL .ANO. GAPERC .• GE. CAGOAU GO JO 217- !!.'!~~~! 
CfAil • CFAIL + 1 . szj~C( 

217 CONTINUE ·' ·~ _, ~- .. 5?.h., Oc 
75 CONTI NUl!: '52. 7 • ()( 

POOLING RESULTS FOR ALL lTERATIOHS ~ '28.0( 
XI 'fER • I TERAT . 529.oi-
PCFAIL • CFAll I X ITER . . . ,·_SlO.GC· 
lF CFAMNO .,EQ. lJ Gll TO 505 . .5~1 .• 0( 

80 CONT. I NUE . -~~~ .. ~ 
POOLI~G RESULTS FO~ OIFFEAENT LCTES 513~ 

505 CONTINUE , -~~!t.fk 
lF (Y .GT. lt GO TO 616 : .. ::.._ .. :s:~~$.0( 
11IRITE (6.246) : \ 5?:6.00 

246 FGF.~AT ClX,' PERCENTAGE UF LAND ALAI.OTTED TO VARIOus US~--~ ~-.I'U'~:';'-iHl 53t.OC 
·•· .·..: iiD . ·.· .... 

'. J ........ 

~:t'! -~· . ··+: . ..,. • .. 
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APPENDIX ~: SA;:r~E I7!PUT At-:0 OTJTPUT FOR SKELETON eARRYHJG CAPACITY PROGRAM: 

SAf-1 PLE IN Pt;T: 

'LIST OATAfiLE 
l C~IS 1 12FS.J/12F~.OolF5.2oll~o7rS.OolF5.Zo21~JJ 
2 ll l 2 
J 100 l I l~ . ~. 12. lo 30. s. 12. 3. 10.120~. 8U0o 2~~. ZOOo 
~ bOO. ~ou. .~z 20 1. 27. 11. too. so. 25. lb. .o5 1~0 1 

~NO OF FlU 

... 

\LIST LIVJNGSTO 
l FOR~AT SPECifiCATI~ G FO~ l~PUT VATA 
3 l~l~olZ~5.0/C2~S.O,lF5.ZoliSo7r5.~olF5.2o21SII 
4 INPUT OHA AS £NUI(E() 
6 100 1 l 15 s. 12. 1. 10. 5. 12. 3. lo.tzou. aoo. 244. zoo. 
7 600. 6""· o.s2 ?~ 1. 27. .. .• t.>O. 50. u. 36. o.os 100 1 
I fXPL.-I•i.U 101; ~F Jt,PUT OUA 

10 l~ITl'L r~~ILY SIZf lt~IIFSI• ll 
11 JNTE~YAL fOR f~MILY iiZE I~C~EM~NTS USED lN RUN IIV.LFSI• l 
12 OUlf~T SP~tiFJCtTIO~ ll•FULLl z• PARTIALI• l 
l5 TOTIIL fi£S(IUol.t£ AASE C'USfl• J.)l) 
16 ARFA It ll'!t II~ ~·JUii.CE "A~S: Al t.UtAT ICJN TO COLO"'IZA TION I AWRBA I• 1 
l1' ~.,ll[ll C:F ft.I'!JLJ[S IFA"~OI• 1 
11 MAXIMUM FAMilY SIZE 1~\-~SI• l~ 
19 RICE bUYING PRitt IRIAUYI• 5. 
2~ 6tAN ~UYihG PRIC~ I~E~UYI• 12. 
21 MAllE ~UYl~G PRlC~ (~AftUYI• J. 
22 CA~i ~UYINC PRICF ~~~B~YI• 30. 
23 WICE SELLING PRJ(~ C~IStLLI~ ~. 
14 8fAN 5flLI~G Pk!Ci loESELLI• 12. 
25 MAIZE S~LLING PkiCf C~AS~LLl= J. 
26 GA~E SElLING PRJ~~ IGASrLLI• lO. 
27 RIC£ YI~LD PeR ~FCTAkl I~ FIRS1 YEA~ Cf CULTIVATION I~ICCYll• 1200. 
za Rlcr YlfLC PrR 1-4~CU!!f IN s;:tnnJ YfAR C:F CULTlVATII:'~ (RICEYZI• llJO. 
29 HtA~ YI~LO PtR HtCTA~F IN FIRST YEAR Qf CULTIVATIPN ldtANYll• 24~. 
31 BfAN UHU Pc.t 1-4tCTHE Ill S!CIJN:l Yf.U rlf COl TIVAI I•.JII IIIEA"iY21• lOO. 
32 HAilt YltlO P[q HfCTA~E IN r-IMST YEAR Cf CULflV~TfO~ (~JilYll• 60J. 
13 MAll~ YltLO PF~ HCCT4Q~ I~ S(CDNO YEAR OF CULTIVATION (~AIZY21• ~~0. 
34 C.A!oOr SUSI.AI~,ilt;lr Ylr"l1 P::~ lt~CTA~f OF "VJnGJI\ 01 ~~"o""::IIFST IGAM€YI• 0.52 
35 Fill lOW P(ld'JU IN Y(ARS 0 Ulf":W I• 20 
36 AI(( SE(O S0111"f PE-11 Hi:f.T.\H IN KILOS lkiSHOI• 7. 
l7 HEA~ SEEO SL~~ PfR ~ErTA~E IN KILOS lbESfE~I• 27. 
18 ~AilE S~~U SD"~ P[R H.CT~ME I~ KILCS C~AS[(OI• 11. 
3q C':VHIII.''~P4T GOAL f''~R pr-11 tAPIT.A llJ(.I; CO ... SUMPTION CIIICOALI• 100. 
40 CilVHI,..;.!f.t.T GOAL FJR PERC A;> IT A 8~A .. C'lltSU"!PfiON ( i}((;OALJ• SO. 
41 ~OYtkN~l~T COAL ~0~ ~[R CAPIYA ~AilE CLNSU~PTI~~ (~AGOALI• 25. 
42 Grtn MM>If"'T GOAL FOM P[R C lP ITA GA~( CflNSU,..PT IUN CliAGOI\ll• J6. 
43 ,..&XI'!U"' AC.Ct"140lf Pl'n-.AiilliTY CF CUUlt,fST FAILUJI~ (MAXPFtl• OoOS 
~~ t~~pr~ OF YfARS CVF~ ~HI[H RU~ IS ~AQE CY~AkSI• 1J~ 

45 P\Ufo'OlA OF IJ(F.Ali:..·~S USLD. FOil CdLCULAJJClN OF CULO~IST fAILURE PROBABILITIES FUll EACH 'YEAR C ITEAATJ• 1 

48 HSULTS ltiTH !JSA f:)ll:14tllA 
51 Httllllt~ .,1:1< CAP II A JIT K US IlliG U:;A ~ORf'UlA (OSAHPC)• 7J.) 
52 ~LRSUhS PfN SQU~k[ KILn~tTFM AT K US1~C U~l FOPMULA COSAPPKI• 1.~ 
54 H~CTA~~S C~ CUI.TIVATcl"' I.AI'iO P[R CAPIIA AT K USI~G OSA f0iU1ULA IOSACPCI• 4.0 
'i5 r£k~~t-.~ PtP S~!J,IIf Kll.rJ"4~1C.I. IJF CCUIYATEO LA140 Al K USII'fG OS.l Frhi111JlA CO!>APKCt• 24.8 
'i9 H':Clt~o·rs Pn ~Ar. W/ ll'>t• ff"lJ.~. HOOI~lf-1'1 FC!M GAl'!( IIU!tCitAS~ ' srFI) SllWN • b.!l 
">? Pt:!'!.C.I;) PH. ~·J. tcM. ol/ USA fli!<M. M;"~Oll'lfO FOil GAIIIE PUkCH. ' SP:rO SOWN• l'o.7 
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AfFENDIX 0~ ABBJIEVIATIONS 'USED IN SK£LETON CARRYING CA.P:..\.CIT'!i PROGRAM -
. . . 

-------~-... --------.... -...-~,_.... ....... _._._~..........._..__.._ ... ~~---.-.-.. ........ ~---.... «-, .......... _ ... _~ ...... .._. 

ABBRE~ TRANSLATION MEANING APPROX~MATE BOX NO. 
IATION . !N FLOW CHAR'!' . ' ·~ . ______ .... -----------------·----··------~~ ...... -------- .. - ---- ... 
ACCLIM 

AWRBA 

BASE 

BEA~JNO 

BEANYl 

BE BUY 

BECASH 

BECAY:I 

BEEAT 

BE GOAL 

BEHNO 

BEHPRO 

BEHTAR 

BENEED 
~----

accurac:; 
limitation 

area-wide 
resource base 
allocation 

base 

bean hypo­
thetical 
production 

bean hypo­
thetical 
target 

bean need 

... 

ac:cur~cy linli tation due. -~ •. 
to faMily si.- d.ealgn · •: . 

~ .-• 

none 
. r 

r ~ ~ •• , • 

.·. '} 

-· 

area-wtde resourc~ a 1l~t.;:... · ;: (8) • a (9) -11e4 
ion to. e~lonizat~.c:a . · · 

total ra~ource baso 
(eg. lanfl) 

number of pat~~es allotted 
to-bean pr~ucti¢.n 

bean ~$ld per h~ctar.. in 
aecond y•ser o~ · eu~Jti ':a t.io~ 

. . .... · 
~ ·J~ 

buying p.rice for bea!_l&: ... · 
(per ailo) .. 
eaah·from aale o£ b~an• 

.-'. 

.. 

(1) 

(22) 

(2'7) 

(56) 

(6o-61) 

none 

. ,, ... : \ . -
,.· 

·-;.,' ., 

\• .~, 

· . 

net c:asti yield . pe.r ·hectare 
expec·ted ~rom gi:'Owing beans (included in. 22) 

amount (kilos>· of beaM (63) 
eaten by fam~ly · 

gover_ niiM!nt goa~ fo_ ~. · · ··._ · ·.(59~ ... 
.capita bean eons• .. _,-:_r-·~r •·· ·. · 

.~ ' . • '.;:.·-~;; tt-~1. -~TJ:.~~- :'"· ... j • ., 

·Number. of p~·t~)a,· ~d ·• ~e· ·. ..~ 
1n l:>MDa usee! :1~ _..-j;ng .. Clncl~clad ift ~2) 
hypoth~>ticL'-l vttbJ..nAQ.ou · ,.. 
rasoQrce b aae · tlllcation 
for: ~J~tul9 proGucUon 
targ•.t• fo.r, coah c£O}'ping. -

-·~~-ptcaue:tian ····tiJ~ate ' none , ':r 
u's.e.d ~.~ng,hy~_ot~~·1• • U.aclud.;, 
within-Iota ·reaourcfl 'baa• 1 --~- · ,. · ·• · ·~ 

&llocation edjustin9 ba~Qeta 
. ·.for ca'sh eropplnq ' 

.. =".;, .. ""'" ' Target .for b_eaa p.r:oducction • · none · .. 
in hypothetieal wit~in-lote (inc~~ded in 22) 
resource base allocatiol'l 
for adjusting· for cash cropping· . ' -
prod·uct "need" for bean.s (52) 
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APf'ENDDC n, CONTINUED: 

-MEANING 
,• .. · 

ABBREV- TRANSLATION 
IATION -----··---.------~--... -

APPROXIMATE: BOX 110. 
IN f1LO~f CHA; R'l' 

--~~----~~~~~----------·-----.. --~~·--.. --------------... --~----------
BE PERC 

BE PRES 

B&RAT 

BESE.Eit 

BSSELL 

BE SOD 

BE SOLD 

CANE EO 

CASH 

CATARG 

CFAIL 

CY 

c•o:' 

FAL2 

FAMNO 

beans per. 
capita· 

beans 
present 

bean ratio 

bean seed 

bean. selling . 
price 

bean surplus 
or deficit 

Beans aold 

Cash need 

per cap:1 ta c;onstunpt;i~:~ . · ( 65) 
of bear..s (Kgsk./.r:>· :" ~: 

· , : ; . v~~;.,.f' ~ . · it • ~ 
kiAos of beans· present· ·: (48) 
in lo·;e 

. . 
beilrn· aurplwa or def1ettl·· 
_prt:.ld.UI":t need ra-tio . 

Beenn :! eed sown per hoct-. 
are hr.ilOIIIYr' ) · .. ·· · , ·. 

' ,a, 

_..., 

. 1;J., 

( 
·1' "'"" 54' . , 

.. . .., .. .... , 
' ·.none.::·· ~, 

.. ~·Sellinv pr,ice for })ean& (62) 
Ccruze:lroalltilo-) .. , . · ·r 

. ' 

, .. ~ 
.~~~~ 

.,,,, . 

Bean e•;rplue or deficit 
in lot•t • . . · · · 

(51) 
. ~ . .. .,_.' - ... 

Amt~.- t:f li4tans wold OJC ~~ 
exchan~:cd · (Kfts. ·) · ·~ 

, · •rlll 

.-:Total t•ubeiatence C!:.ilh ~ 
n-aea 

: 

. . (·60). 

'· ' 
-~~~.'.' t. ~ • • .•-.,..ouo •·' .f, 
""'-...,, • J .. ~- . 

. . :>~'55 ) . ·:· 
~r . 

.. . 
,. .. 

' ... 'i ·r:. 
cash 

cash target 

colonist 
failur~ 

cyr.o~.e 
.. .,sition 

hypotheticCBJ. 
cycle position 

fallow 

Fallow plus 
two years 

familYt number 

CI!Sb 
. ·,, 

(61). . ;~ 

Ca.Dh ti'rg,et used fc~: making .. implied in 
within ... J.ote resource lt.Jtstt •· (55-22) · .. 
allocat:.on · 

·l -

Number o::· itetat1ons in which (72) (aett def. o~ 
colonist Jails . box 72·1 App • .A) 

J: . 
he poai tl.c.'n of th"' ·patch ~-tf implied in 

in the cy~·~:l·! of cultivation (15) and (10) 
arid fallO\Iit'.g (yra. o!."nce 
laat clea:t lfl.g) 

Position ir.\ the cycle of ,. . illlpl1ed tn~· 
far~ amS fallowing uaed (10) 
in the "hypc·thetieal,. alloc-
atioD of patl\":hes in adjust-
ing tarq~ts :for cash croppj.ng 

·Fallow period (~rs.:required 
for full revovery) . 
~he length of a full cycle 
including both fallow and 
farmed tim~ 'here farmed 
time m: 2 years)· 

implied 1D 
(21) 

none 

. ., .. number of families 
~---------------------
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AfPENOIX D, CONTINUED: 

.... ----~----.-.---.-~--.-,. • ._..,.~---......-~ ... IiilO ""'U .. -.-.-~----1 K- II ii&LIIIM·-·- A KlJM .. 

AB!3Rt;V- TAANSLATlC-N MEANING ·'APPROXXMA.'l'E aox 110. 
IATION . . . IN FLO·w CHAR'i' -... _. ________ ..___..,.._..___.__. _ _.,. .. ---a.---n·~~ . ..__... ..... _____ ---·-·---~-----------...;:;:;,;;.,;.; ..• .-. .. ,.._..,, -• 
FAMSIZ 

FS 

GABU'l 

. GACASH 

GACAYX 

GAEAT 

GAGOAL 

GAHPRO 

GAHT~.R 

GAMEY 

GANEED 

GAPERC 

GAP RES 

GAP ROD 

GARAT 

GAS ELL 

family size~~ 

family size 

game buy.ing 
price> 

game cash. 

game cash 
yield 

game eaten 

game goa.ll 

game hypoth­
etical prod­
uction 

game hypo­
thetical 
target. 

game y~ld 

game need 

game per 
capita 

game present 

I 

-game product-
ion 

game ratio 

game elling 
price 

. ~ r ~' "# 

I' p .. 

size of· family 
(als~ see -FS) 

·. (·43) -:-- J.!j,·-. ;;':: 

.Lhe family size ft\r 
which c.-Jlculations (are~::. 
being made · 

buyi_ng price for gaK\e 
· CcruzedroeJkllo) 

..... •·(43 ).· .. 
- ~:-; '.. · .. ( · .... ~ ::-· 

..... ·"" 

.(56); t l ~ •• 

cash f :-om sale of qBIL•• ( 61-61) 

Net CelSh · yif2ld per bee tare none . 

.. -:,.~ ...... . . . 
.• "! 

~·: . . 

7.'!' •. 

expec:~ed from produciD·] (1ncluditd in 22') 
g_ame 

amour.t o:f game eaten J:Jy ~, · (63) . 
family (Jtgs.) ·. · . 

Gover.~ment goal for per (69) 
·. Cl!pit•~ game consumptiom · 

Game ))!:'C·duction estimat~n none 
u•ed :in t)aking "hy_p~thetical" (included in 22) 
~ithi~-lote resource baae 
alloc~tion for adj~sting 
terqe·.::s for cash croppihg 

Target for game pr'J;duction none . 
in hypothetical .wi.l;hin-lota (included ili ~2) 
resour·;:e lasr.e allocation for 
fixing ~.:ash targei tS •. 

Garno ri>us·tainable ·tield per (27' 
hectaco of' "vir9i'" forest 

.•· 
(52) 

K.llc s of game px·e1~nt in (48) 
lotfl 

Amo.int o~ qame fJr iduced . ( 4~) 
in :tote 

.Gar.\<! surplus oc dl!fic1 t/ 
prO<!uct need .Tat.:r~~ 

Gam~ selling price 

(54) 

(62) 

.............. , 
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Ak'PENDIX D, CONTINUED:. 

____ .,._..__._ __ _._._..,.. .. _ _...,.,._ ___ ~.,.~ea-..,._,...,_..__..,_._,.,~.,..--.--.-...-.----~-...- ,., .__ ... _~·----

ABBRE:V- TR.~NSLATJON MEANING APPROXIMATe: BOX NO. 
IA TION . IN FLOW ·cHJUtl! 
-------~--~--~--~---- .... ---~--~-~-~-~~~~~~------~-· --~---~ .. 
G:\SOD 

GAS OLD 

GPOHPC 

GPOPPK 

INITFS 

ITERAT 

IV ALPS 

KPPKM 

L 

LANDCO 

LOT.F:Sl: 

M\CASH 

HACAYir. 

game surplus or Game surplus or deficit (51) 
deficit itr.lote 

game sold 

game purchase 
Osa hectares 
per capita 

Amount of gar.ae sold or 
exchanged 

He,.:tares pt~r c:ap.ita at 
ca.C"rying cc.pacity from 
\.lEta formuJ.e; m()dified · · 
fr:,r garne purc:haae 

(60) 

none· 

game purchase Persons per square kilo­
sa persons per ~jeter at carrying capacity 

square kilom&ter!.·rom Usa :fornula modi:fied . 
for game pUi.."Cha se . . . ' · .. · 

none 

initial fami6Y. 
size 

iteration 

iterations 

intervi'~l feu 
f'amil'W eiz·!t 

carrying f::hp-. 
aci t:J in ~~.srs­
ons per ·:if/_uare · 
kJ.lometet.· 

lote 

land colort­
ized 

Iote size 

maize buyillg 
price 

DBize cash 

maize cast. 
yield 

.. 
FamilY... size· at·.beg1nn1ng.· 

., 
none··. 

of run : · · · . ' . 
~ : ..... ,. 

N1:1mber of'· tht'~ ltaration ·: : . !Qone. 
being made 61:·-~ calculation·· · , .. 

· of yields and product .. 
allcce:ti'on by ~amily (for PC!'AIL) 

.Number of i.ter~ations used 
for CJJ:lcul-S!ion of. col.oniat ' 

. fp.ilure p.r·obabilities for · · 
eaeh year · 

'. 

interacal ·for ~~il~·. siz~- , , 
incremen t:s used in'. run . 

.. none 

Carrying cap!Ccity·in persona· noa. 
per sq<l> ki.lometer as a~culated· : · 
.l'ith skeleton ;progr,...,.· .. .' · .· 

.· . . . 

. · ·-
.. lote. number 

.... and allotted for~· .. · . 
colonization · · ··. ··.: .\·''· ~ 

lote size (hectares) 

bUY.·ing pr1ce for maize 
( c~uzeiL·os.fkg .• ) . · 

·,, 

cash from sale o~ .maize.· ,.. 
'· . 

. '"et cash yield per hec~l:• 
: expected £rom growing aaa·i~e 

.·· 

none·· 

(9) '. 

.. :' ·· .. : 
(16) 

(56)' 

(60-61) .. 

none 
(inc-luded···in· 22) 



APf'ENDIX D, CONTit~UED: 

--------------------.---.-..--......_--... -----:--... -----_........_.~~--...---....... - --
ABBREV- TRANSLATlCN MEANING APPROXIMATE BOX 
IATION NO. IN FLOW :CHART-______ ._ __________ .............. --... ----.~ ......... ~-.-...... -4W ... -• • ----...-.a...._..._....,.___ • n • .., 

MAEAT 

MAGOAL 

~HNO 

MAHPRO 

.MAHTAR 

MAI.ZMO 

J«.Izyl: 

MAIZY2 

~NEED 

MAPERC 

MAP RES 

MAPRCD· 

maize eaten 

naize goal 

'• 

maize hypo­
thetical 
number 

maize hypo­
thetical 
product:! on 

aa ize hypo-: 
the tical 
target 

' I 

I ' 

maize number · · 

maize yield 
.one. 

"'''aize yield 
two 

maize need 

maize per 
capi1:_a 

maize proe.­
uction 

ll'B ize ratio 

Amount of maize. . ... · · 
eat~n by family-,· . ' 

. (63) 

• 
· ·Government gcal for . · _(_69J' 
· per capita cc:ms.umption · ·· 
of m~!z·e . ,: , · ··-

.Numb~~ of pa'ta!hes planted 
·1n mf.ize llase·~ in makinq 
hypothetical within-loi:e 
resour~e ba.~:;e- allocatiem 
for adjusting. targets for 
cr.sh · cropp:l:19'· 

. _p,on~ · 
· · . · (lriclUdeCS in 22) 

M-3 t~te prod!.:cticn eatina.te 
uaed in .ma:J:.ing "hypothetical . 
w.t thin-lot·~ r.es::>urce base 
alloc~tion for adjusting 

·· targeto for ca~b cropping 

' . 

~ " • 1 

~-. 

noae. 
·(tn·cluded in 22) 

· Target fo::- mal~• prt.QUct!on· ... ~·{none 
. ·.in hypo·tl~-r~ tic11l vithin•lote·:: · · C 1Dcludedt. iD 22) 

.. rA'Bo5.u~ee bas-. al-location· for· 
adjtisting ta.rr~ets ·for a aah 

' c~roppingo · 

~umber of pa 1:,ehes allotted 
to maize prortuction 

r~ize yield per hectare in 
:first ye;,. .;Jf cultivation 

. ... 
Maize yieli.. per hectare in 

. second yea:: o£ cultivation 

• 
Per capita a:cn.sum~t1on· 
of maiz.e 

1<.1los of maize p.r(1tsent 
in lote 

A~nount ·:,f. :roatza J.~l!'Oducf'ld 
111 lote n~g.s/yri 

hi!.ize ·.,, urplus. or deficit./ 
produc':: need rfl!tio 

~··.:.1ize seed sown pe.a:: hectare 
:tn kij.os 

Selling price pee mai~e 
r _____ _ ~ ___ ... 1"---- }______ 

•'.· 

(22) 

(27) 

(27) 

(52) 

(.65). 

·•.: -~· 

~. ' 
~ . !., 

(48) ·'·· ... 
' .. '~ 

(45) 

(54) 

none 

(62) 

' . 
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AF:t-EHDDC o, CONTINUED:. 

.. 
-----~---------------------·...,..,--.-...o-.. ........ CJD ...... ~~------~----.., ............ -----~ - ··-

ABEREV- · TP.A.NSLATION MEANING APPROXI!-1.\TE BOX 
IATION ;., NO. IN. FLOW CHART 
--~~_,..._....., _ _._.,._.-.:_....._._. ___ --.-........,,a •11••..,~---.-._...........___ _ _,_..,llft;cM.., _LLil _ _.. ...... _. .. _____ ~----

M.-\500 

MAS OLD 

MAXFS 

M:tNHPC 

MIN LOG 

OSACPC 

OSAHPC 

OSAPKC 

OSAPPK 

OUTPUT 

p 

PCFAIL 

mai.ze surplus 
or deficit 

maize sold 

maximum fam­
ily size 

maximum. 
acceptab~e 
pr<.lbability 
of colonist 
·failure 

minimwa hect­
ares per cap­
ita 

Hinimuna lote 
six 

Osa cul tiv- ' · 
ated hectares 
per <:&pita 

'-'sa hec-tares 
pe:c capi.ta. 

sa persons 
per aqare 
kilometer of 
cultivet!l!!d 
land 

... 
sa persons ,. 

per square 
kilometer 

output 

. I 

patch 

probcmia.ity of 
colonist fail­
ure 

Haize surpl¥s or deficit 
in lo£e ·. 

Amount Qf maize sold -or 
exch~nged (figs/yr) 

Upper limit on family 
s.tzes fer which !;',un · i$ 
m-ade 

(51). 

·(60) 

none 

t•ax1rnum Z;t:ceptaQJ.e PJ;"Ob- · · ( 77) 
·:ability of colonist failure 

' . I 

I. 

Hectare& pel: C!ip!.ta at carry.- none 
ing capzac:ity as c alculat~Cl 
using akel~t:on progaam. · 

••inimum lote s 1 ze for a :tam- none . :· .. 
·ily of six persons at. carry-
ing capacity calculated uaing, 
.alcelet.on pJCograa 

· ·Hectares p.!r c:&p1tfi of. cultiv- nono · 
ated lend itt carrying ·capu:ity· 
using .. sa formula. . . · . 

Hectares per ~~pita at caray- nan• 
1ng caeactty i\8 cal~ulated 
using s.&. ..formu.ll>.. . 
.: . . . . . . . •. 

ersans per s~uare kilometer none 
·'of cultivated land at carry-
ing ca~c:t ty a·· ca lcuJJa t9d. 
u~d.ng Ga formula. . 

Persons per square kilnmeter none 
of total land area at carrying 
capacity as calcuD ted uaing 
Osa formula · 

Output format requested. 
Two choices: full or 
partial«; 

.the patch number 

none 

(24) 

. ~-, 

...... · . .. 
. .· .. 

erobability of colonist 
failing .Ln a given year 

(75) (see def. of 
box 75 in App. A) 
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APPENDIX D, CONTINUED: 

-~---------------------..,.,--------------~ ... -........... _ _.. __ ..... ______ . __ _.....~.-.-- ._ .._ 
AB3R£V-

REGNO 

REHNO 

RIBUY 

RICASH 

RICAYI 

RICENU 

RICEYl 

RICEYZ 

RIEAT 

RIGOAL 

RIHNO 

RIHPRO 

R:IHTAR 

TRANSLATION 

regenerating 
number 

regenerating 
hypothetical 
number· 

rice buying 
price 

rice cash 

rice cash 
yield 

rice numbe!r 

rice yielcli 
one 

rice yiel<l 
two 

rice eate!~ 

rice goal 

~ice hypo-
theticol 
numb"·r. 

rice hypo·· 
the tical 
productio·.l 

r1.ce hyp,.)­
thetical 
target 

MEANING APPROXIf".ATE BOX 

Number of patches 
regenerating 

(22) 

none Number of patches r~generat­
ing in hypoth~t:if"al within­
late resource ta!l-e allocat-ion 
for adjust.irsg ta.r.:;"!ts i.n view 
of cash cropping 

(included in 22) 

Buying price ~or riGa 
<cruzeiros/kilo) 

(56) 

Cash trom sale nf rice 

Net cash yield/h~etare. 
ex pee ted frora cjrowing · 

(60-61) 

nona , 
(included in 22) rice · 

. Number of patches allott:ed (22) 
to rice production · 

Rice yitHd ,per he<":"tare in (21) 
firot year of cultivation 

Rice yield per het.:Jtare in 
second year of cultivation 

Amount of rice eaten by 
family· 

· l..:iovernmer,t goal for per 
capita rice consumption 

,27) 

( 63 ).' 

(69) 

., 

' none 
Number of patches planted (included in 22) 
in rice uaed in making hypo-
thetical within-:tote resource 
base lillocation for adjusting 
targets .it4 view of cash cropping 

Rice· prodvcti.on eati:nate used none 
in making hypothe1tical within- (included in 22) 
lote .t·esc)urc:e balse allocation · 
for adjusting tarqets_in view 
9~ cash cropping. 

~arget for. riee production none 
in hypo~1etical within-lote (included in 22) 
res.~urce base allocation for. 
adjusting target5 in viet-J 
9f.cash croppin.c; 
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AFFENDIX D, CONTINUED: 

-~------~-~-----~--~~-~--~~---~~-~~~-~-~~---~~~----------~~------
ABBREV- TRANSLATIC.N MEANING APPROXIMATE BOX 
IATICN NO. IN FLO'd CHART 
----------~-----------... ·---... ---~-.....--... --..,.-,_.._._ ... __ .,...__.. .... __ ,..1!._.._ .. -. .. ......,_.,. ... - ... _-..-.,...._,__ 

RINEEO 

RIPERC 

RIPRES 

RIPROD 

RIRAT 

RISEEll· 

R.ISELL 

RISOD 

RISOLD 

VIHNO 

VIRGNO 

y 

YEARS 

XI'I'~R 

rice need 

rice per 
capita 

rice present 

rice prcMuct­
ion 

ricee ratio 

rice seed 

rice selling 
price 

riee :Jurpl us , 
or deficit 

rice sold .. 

virgin hypo­
thetical nwn-. 
ber 

virgtn nUmber 

ib~rations 

.. 

product ttneed" for 
rlce 

. i-e.!" capita consumption 
of rice 

Ki\os of ri€e p:-estnt 
in lote 

AHk::unt of rice produced 
in lote · 

tlic·~ surplus or. deficit/ 
prc:<iuct need ·ratio · 

.. 
. Ri~C•'! s«eed sown .. per hectare 
per y~ar in kilos 

. . 

Str,lling price 'for rice 
(Cr·uze1ros/kg.) . · 

Ric:~~ .surplus .or deficit 
in lote 

A:tuoun t of rice sold or 
.e,.::hat·.ged · (Kgs ... l 

Nt·.mbf·r of pa tc:·leF. ol ther 
virg1n or full'/ .revover~ 'in 
t•ypothetical ~.td:hii'i-lote 

. :~~esolll!"ce base allocat .ien ·fOr 
.ndjus\::\.ng ta1:·9ets in v !ow 
o_f c:a!th'· .trop~ing 

l•u'l't.>et: of pt:l. tches el ther 
virg:Hl or fully regener­
ated 

~h~ 1ear for which ca~cul­
atio:J.S are being made 

The ~umber of years for 
whi,:h the run .is to 
be ;:an~ 

1'1ax:1.mum l.c..tnlber of 1 ter­
atj()ns to ')~ made in 
rur, (also .s~·~e !Ttt.:RA'l') 

(52) . 

(65) 

(48) 

(45) 

(54) 

none· ,. 
(62) 

(51) 

(60) 

none 
(inclUded in 22) 

(22) 

none 

none 

none 

. '' 
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APPt:NOIX E.: - - ..... PARTIAL LIST CF ASSUMPTIOf,!S FOR SKELETON CARRYING C\PAC __ ITY 
PROGRAH:: .... ---·-----

• • i .. 

Note: This partial listing has been compiled for the skeleton 
program -- other formulas included in the checklist have· · 
many other assumptions in addition to the ones listed h~re~ 
"usa formula" refers to the formula of Fearnside (1972), and 
ncarnr!iro" refers to the formula of Carneiro (1960)1 A plus 
sign (+) indicates that an assumption has been made. and 
a minus sign (-) that it has not been mad~. 

------..-------...-.... ---~------c.a.----· ...... ·~---'-" ....... _ ... _.._.._, _____ ... _._ ... ~-------....... -- -~"._.._._ 

ASSUMPTION ASSUMFTION NAME ASSUMED C Ol~DITI.<m SKEL.;::·. SKEL- PLOW OsA t:ARN.: 
NUMB'..:":R ETON .... .ETON CHART 

PROGI PROG .. 
EIRO I 

(pr,_. POTEN.­
sent). TIAL 

~~~-----.------------~-----~~~-~------~~~-~-~~-~~~P---~---~~~-----~-.. ·~--··-·-' 
(1) 

(2) 

(3) 

(4} 

(5) 

Horoogeneous 
initial 
land qualityz· 

All lar1d 
colonized 

Equivalence 
of colonists 

Fixed 
consumption 

Fixed yields 

At beginning of (+) 
colonization all 
land includ:Ed- in 
the total resource 
base is equal in 
its ability to 
produce each of 
the crops, and in 
ita susceptib.t.lity 
to degradation 
(no varianc~ in 
space) · 

All of the land 
area classed as 
suitable for 
agriculture should 
be used for agric~ 
ulture, as oppt)sed 
to other \,lse·s such 
as fore~t · r~-s~rves. 

(+) 

·All colonists are (+) 
identical in the 
wa¥ the var;ious 
allocati,,ns are 
made and in 
consumpt:ton req­
uirement's 

Consumption require~+} 
ments do not change 
through ttme 

FixPd yields for (+l 
first year and for 
second yeAr for ea-
Ch agricultural cr-
op. Thi2 implies 
variance in time is 

(,;,) 

( ... ) 

(-) 

(-) 

(-) 

(-) (+) 
·(in 

l 
(+) : 

(-) 

version 
used 
here) 

<•>-

"Jr. 

(+) i 

I 
I 

( ... ) "(+) 

(-) one one 
yield .yie· 
only ld 

(fixed) onl· 
(fi 

un.:i.mnnr~.,,., t.._________x~ ...... ,... --'-------
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----------------------~---------~------·u~-~~----~--~------------~~---~~---~ 
ASSLJt-:- ASSUt-'IPTION ASSUMED CCNDI'!'IQN SKEL<.. SKEL- ~:L,OW OSA ·· CARN-
PZION NAME ETON E'I'C;IJ Cit.t.o.RT EIRO 
Nur·:BER PROG. ?t\OG. 

(pre- PC TEN­
sent) TL"\L __ .,.. ______________ ~_.._ _____________ _,,..,. ______________ .., ___ ,..._ ......... _ __._ __ ~..._-.--~--If.< •• _...._ 

(5) 
:ontinued 

(6) 

( 7 ) 

(8) 

(9) 

(U) 

Fixed 
fallow 
time 

Full 
recovery 
after 
fallo~dng 

Pror.;ucts 
prc~duced 

1-fo &toragf!. 

No prod·· 
uction 
cash 
costs 

No non--­
subsir; t:en­
ce ca.;t: 
needt< 

~ssumptions of fixed fal­
low time (6) and fixed 
~onsumptio~ (4), this 
:Lmplies that carrying 
capacity is a constant~ 

'.l'he fallow time usfjd is <•> 
fixed: it does not vary 
for different crops, dif­
ferent locations, differ-
ent colonis l:s, or over 
time, or uro~er influence 
from increar.ing population 
pressure. 

Land which tas b~l'l fallow(+) 
for the spe(~fied fallow 
time is coms:letely equiv­
alent to vi.r:t~in land in 
terms of prc·,Juctt.on and 
susceptibil~~y td degrad~ 
at ion. 

Only four p::oducts are 
required ~r produced c~ 
rice, beans. maize, & 
game. 

All product produced 1z 
either eat~~, sold, or 
used! as aee,:l. Cash is 
also not Slll'ed. 

(+) 

'I'here are n;~ caah costs · (+.) 
involved in production, 
as for purcmsse of 
fertilizers, insecticides,, 
and other tt~chnolo9y~ 

i~o cash i.s 1.1eeded for any (+) 
purpose ot't'c:- than purch-
ase of sub~~i:;tence quant­
ities of t:1cu 1 bean$, maize 
and tgame" 'l'h Ls includes 
cash nee:Js f·:>r paying loans 
for purchase of land, taxes, 
ccsts of clcthing, medicines, 
etr:.. ( ·'e~'!?- al£1'' no production 
cash <_o")"; 1··s no)) .. 

(-) 

(-) 

• 

(-) 

(-) 

(-) 

(-) 

(-) (+) 

~ 

(-) (+) only 
(in · one 
for• prod-
used· uct 
here) used 

(-) (+) (+) 

(-} (+) (+) 

(-) (+) (+) 
(in 
form 
use~· 

here) 
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AFFEKOIX E, CONTINUED: 

·--------·--------.---·------·------~----.o-~,.-- .. --~---r.;.----------·----------.... ----~-_,-... .._.__. 
.AS.SUt-':- A:.iSUMPTION 
PTION NAM~ 

NUMBER 

J\.SSFfv"iED CONDITION SKEL- Sl·~r.:I. .• - FLQ!.·J OSR CARN--' 
ETCN E1'0t: CHART EIRO 
PROG. FROG. 
(pre- ·POTEN-
~ent) TIAI. ----------------.... =--------------- ·---...... 11111'1:---·.~----... --~--. ... --. ... --......... __ ........,_.,.. .... _,. __ ...,,., ....... 

(12) 

(13) 

0.4) 

(15) 

(16) 

Only one 
cash 
crop 

"fixed 
prices 

No 
government 
aid 

~qui valence 
of minimal 
requirements 
determining 
colonist fa·· 
ilure and 
perceived 
goals of 
colonists 

One pro,J·a 
uct per 
pat~h .IJHr 

year 

Only one cash crop, 
the mos-t "proiBi table" 
one, is grown for cash 
purpose~.J. 

The b•Jying and selli119 · 
pricE.os of a 11 produc·l;:s 
are fixed. 

Nc government aid is gi ... 
vm1 in the forJr. .ci' eith· .. 
er direct supply of proc.­
\J.:::t or aid to pr·c,ducti~:m .. 

~'he ngovf'!!rnment goals f,,r ( +) 
living standards" (box 1:19} 
is used both by the colon­
ist in deciding how tc 
allocate his land and his 
product, and in defin~ng 
colonist failure for purp­
oses of identifying \·,hen 
the c arryihg capacity has 
been passed. Colonists 
also do not plant crc:ps in. 
excess of these minimal 
i"\eeds tt6 ;_:·d.n the re.'! .:rict­
ion of the one hect~re 
patch size assumpticn (20) 

Each patch .ts assiqn<:.d b (+) · 
the production o:f one. ,•:.rop 
for an entirP year~ "his 
if9plies both that there is 
no intc:rplanting wi.th JiKJl"e 

than one crop sirnulteL~ous-
ly and tr.-at, if there :Ls mo.rr~ 
than one harvest per v:ar, 
that they are all of t:te 
sa;ne crop. 

(-) (-) 

(-) (-) 

(-) (-) 

(-) (+) 

( -·) 

No 
c:ash 
croRa 
(in 
form 
used 
here) 

No 
cash 
crops 
(in 
form 
used 
here> 

No 
cash 
.crops 

No 
cash 
crops 

not not 
applic-appl :· 
able a.ble 

not 
app­
lic­
aglP. 

n.ot 
e.pp-­
lic­
able 
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APPENDJX :;:, CC.!\TINUSD: 

_______ ._. __________________ ,_ ..... _________ ;a:Ji_.,.P ______ 'tl ___ .._ _______________ ~---------- .... ..,.._--... -

~SSU!·:- ASSUI'-:P'!'XON ASSUMED CONDITION SKEL- SKEL- · rLC't/ OSA CARN-
)TION NAt·~E E'fON ETON CHAtrl' EIRO 
Wiv.BSR .PROG. · PROG • 

. (pre- POTEN­
sent) T!AL 

~----~~--~~---~~~-~--~~~~---~~-----~~-----~-~~-~~----~--------·~~ 

(17) 

( 18 ,} 

(19) 

(20) 

(21) 

(22) 

(23) 

No 
manpower 
restrictions 

Game taken 
only at 
sustainable 
rate 

S.ize of 
family is 
an inte~r 

Patch area 
fixed at 
one hectare 

Cash 
allocation 

Product 
albocation 

Within-lote 
resource 
bas:e 
allocation· 

'L'he amount of land with­
in the lote that the fam­
ily can cultivate at any 
one time is not restrict­
ed by insufficlent manpo­
wer (ie. by the size of 
the family_'. 

Game is assumeJ to be 
taken at the maximum 
rate su~tainablP. over 
the long term without 
any deplet.iorl of qame 
yield P<!r hecterre of 
fores;t .. 
.4 
his restricts the 

accuracr limit to 
the "AC::LI}J't figure 
in the skeleton 
prograr,, and sample 
output. 

( .. ) 

This restricts -::ho.fine- (+) 
ness of the farmer's 
response to unit~• of 
one hectare in p~anting 
crops. 

C0~h allocation proceeds (+) 
as d~scribee tsee Appendix 
A, box 58), and does not 
change· through b.mt! .. 

?reduct .allocation pro·>:.: (+} 
ceeds as d~scribed 
(see l~ppendix A• box 59), 
and does not chang~ 
through time. 

•~1 thin .. ·lote resource base { +) 
allocation proceeds ~s 
described lsee Appen6ix A, 
box 22}~ and does not 
chanqe t~rough time. 

(-) 

<-> (-) 

(+) 

game 
not 
cons­
idered 

not ~.not 
app;. app­
lic- lie­
able able 

not 
app­
lic­
able 

no 
Cl3sh 
(in 
form 
use41 
here) 
not 
app­
l1c­
able 

not 
app­
lic­
able 

not 
app­
lic­
able 

no 
cash 

not 
app­
ltc­
able 

not 
app­
lic­
able 
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~------- ... .., _______ ..... _._ .. ____________ . _______ ""_.._ _______________ , __ .,. ______ ~ ___ ,.. ____________ _ 
;,ssul':­
P1'ION 

ASS"Jt·:r TI;~ N 5K£I.~· SKEL- FLO'N OSA. 
ETUii !·'TON CHART 

CARN­
EIRO 

~ !Ul'1BE R P ROG,. l·.'i:OG. 
{pr-e- HY!'EN­
sent) 1':i.AL 

~------------------------------·--_,. .... £1:"----~------ --.-.~-... --, .. -----...rr--...---...-.-__ .,_..~. 

(24) 

{25) 

Accuracy 
of input 
data 

Input data is a·:curate <~-> 
~nd nqt affected by 
statistical as~:Ulaptions, 
sampling biaseJ or e~r-
ors in observations. 
Adequate statistical 
confidence has been 
achieved for tne u9~ to 
which the result ~dll 
be put .• 

Probability ~o additional rest:iction (+) 
of colonist is placed on the r:robabil­
failure cnly ity of ~rea-wide 1amine. 
factoz:- det.e.!:·-Al so note::- full .~ecovery 
mining carr'i·--a.: tt>r fa llowJ.ng c1tld fix.t:-d 
ing capacity.fallow perio~ mahe ~envir-

onmental degl·ada ;ion" 
imoossible - th ~ colonist 
~:fails" before c'l~qrading 
his land. 

( "\ ) 

C-) g.ot 
Xpp­
lic­
able 

not 
app­
lic:­
able 
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