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INTROD'JCTION TO -E AA=LTiCAl- WOF-;G DOCUENT 
SERIESIlMTRODUCCION A IA SERIE DE DOCtR=TOS ANALITICOS DE TRABAJO 

A cda esfuerzo analitico que involuere a 
varios invest.adores en diferentes instituciones 7 
distintas oficinas se le presentan problemas difi-
difs-s 
iles relaeionAos con el intereambio de ide-.s quo 

surgen del anilsis y de i copilacion de datos. 
Se ha iniciado esta Sprie de Documentos de Trabajo 
con el fin de intercambiar informacion oportuna-
mente con colaboradores. En vez de esperar hasta que 
los analizis hayan flegado a la etapa de convertirse 

en estudiot "preliminares" pars circulacion, hemou 
decidido distribuir, 1o mas pronto posible, a um u-

wro mUy restricto de colaboradores, estos datos 
co~m posible ele=er.tos de futuros marcos angliticas 
y como resultados muy preliminares. Este sistem 
tiene I& ventaja de permitir una revision oportuns 
de los datos y un cabio de direcci6n, si fuera ne-

cesario, asl co, tambien un intercambio de ideas. 
i obvia dezventija en esta Serie de Documentos es 

que se circula material que no ha sido corregido ni 
aprobado. Potr lo tanto, los lectores de estos Do-


diatiata oficina 

cumentos deben tener en cuenta su caracter completa-

mente provisional. Esperanos con inter~s los co­
mentarios y 1)s sugerencias que pudieran surgir de 

in cfreulacion y lectura de estos docu-ntos. 

Eaton istos y estos an'al.s no han sido 
aprobados por la A.I.D. ni por cunlquiera de sun 

oficinas, y no deben eitaQre zin permiso, por
 
escrito, de los autores. 

me letrecehtnnproblena 
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Every analytical effort invoivi g various 
investigators in different Lnsu-.;.-ions and 
locations faces the difficult problen ofbetween collaborators. 
interchange 0f analySiS 
The knalytical Wcrkirn DoI-)K-et Series vas 
oigiated to help in reducing tlh- :oc--Ta ication 
,1p. Father than wait u:xil the aalysis has 

matured, e are cir..at.n - ... da f 

ssage. This e7-1roazh has the a-.-ze of 
alowing early review and ret-rection a3 well as 
cross-fertilization effects on ocher research 
efforts. Th, obvious di-Sadr'nar- e of the 
Analytical Working Docizment Series is that 

-

uncorrected an'. untested nater - are cir­
culated. Readers of these draf- czli2ections 
of Preliminary Analytical resu.s should 
keep in nnd Lheir provisic-.l .hractor 
and use them in -he spirit -hat they were 
issued. We look for-ard to the helpful con­

which the circulation w-z-'tcnded to
 
elicit.
 
me.s 

These data and analyses do not bear the
 
approval (nor in.ply such) on -he part of 
U. S. AID or any of its offices, and should
 
ndt be quoted without the written permission
 
of the originating office.
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INTRODUCTION
 

Background
 

The present paper describes the effect of capital and credit on a
 

small, representative Colombian farm. Data were obtained from eight
 

farms in the region of Cundinamaraca.
 

Within Cundinamarca we chose farmers who were growing similar
 

crops with similar inputs and outputs. The level of technology
 

is held constant throughout. Also, within this region crops can be
 

grown year zound, .-o multiple cropping takes place.
 

Within the present L.P. model our attention is focused on six 

crops. Of the six crops produced, four take five months to grow, 

namely, ajo, cebolla, frijol, and remolacha. The two remaining crops 

a-veja and papa, take three and six months respectively. 

Nature of the Problem
 

The problem confronting us has four components. The first is 

concerned with meauring the impact of liquid capital available at the 

beginning of the year.. The second seeks to measure the impact of access
 

to an open line of credit. The third measures the impact of INCORA 

credit. In the fourth we want to measure the imv'ct of credit where 

the farmers have access to both an open line of credit and INCORA 

credit. 

For comparative purposes, in each of the four facets of the problem
 

we will analize production, profit, wages, interest, and the cost of
 

purchased inputs.
 



PROCEDURES 

General Approach 

This section describes the use of linear programming Each activity refers to the production of one of 6 agricultural 

analysis to determine the profit maximization level of commodities. In every case each commodity is represented in at 

output of agricultural crops. least three activities. 

The analysis is restricted solely to short cycle crops Linear programing techniques are used to select that level 

and does not include livestock or percennial crops. of production for each activity which maximizes the objective 

The mathematical symbols used in constructing our function subject to limited resource restrictions. 

linear programming model, 
A° = Liquid assets at the 

are: 
end of previous year. 

The monthly labor constraints rLl through L12), can be 
found in Appendix A. The same is '-rue of monthly land con-

At = Liquid assets at the end of month t. straints (Al through A12). Asset balance equations (BI through 

atj = Net cash receipts for production activity j in B12) are also formulated on a mo:ithly basis. It is assumed that 

month t without INCORA credit, there is a lower limit for assets (500 pesos), represented by 

ctj= Net cash receipts for production activity j in rows (Cl through C12). Again all equations relating to assets 

month t with INCORA credit. can be found in the L.P. matrix ii. Appendix A. 

b = Cost of a unit of labor (20 pesos per unit). It is assumed that the first '.00 days of labor in any month 

Ht = Household expenses during month t. would be performed by family members. However, additional units 

X. = The level of production activity j, without INCORA of labor can be hired at the rate of 20 pesos per day, provided 

credit, the funds are available. Crop land in each month is limited 

Z= The level of production activity j with INCORA to 3.075 hectares. 

credit. In order to obtain results under the no credit available 

Yt= ne amount of labor hired in month t. program, we delete the open line of credit and INCORA activities 

i t = Credit balance in open line of credit in month t. for that particular run. In obtaining the results of the open 

The Linear Programing Model line of credit program we delete the INCORA activities for that 

There are a total of 38 crop production activities particular fun. The results from the INCORA credit program are 

represented in the model, 19 for production without I A obtained by deleting the open line of credit activities for that 

and 19 for production with INCORA credit, run. The results when both an open line of credit and INCORA 

credit are available, are obtained by including all activities 



hectares of land available each month for c-op activities. 
for that particular run. Thus there are a total of four 

Since all crop activitips are defined in one hectare units credit situations; however, there are eight runs since each 


in the program, all crop activities have coefficients of one
 
situation is run with both a low and a high initial capital 


in their respective land constraint rows. The land
 
figure. 


constraints and coefficients are located in rows Al through
 

12 in the linear programming matrix in Appendix A.
 production activities are in the Tableictivities aA definedThe 38 

Capital Constraints
 
Al. Of these, 19 refer to production with INCORA credit 


The capital constraints link the level of liquid assets
 
and 19 refer to production without INCORA credit. Five 


at the end of the month with the level at the end of the pre­
commodities are produced by six .ctivities each, while 


vious month. Thus, the first equation states that liquid
 
the sixth commodity is produced by eight activities. 


assets at the end of January equals assets at the end of the
 
In addition there are 12 labor hiring activities, one 


previous yea- (or, equivalently, the beginning of January)
 
for each month, and 12 asset activities which refer to 


plus net cash receipts from the crop activities minus wages
 
the end of the month level of liquid assets. 


from the line of credit minus
 paid plus the amount borrowed
expenditures.Labo Costrantshousehold
Labor Constraints Aaoshl+ .c . -b I-
There is one labor constraint for each month, 

which 


i1 3 3 lj 1
 
states that the total labor used by the crop activities 


Household expenditures are fixed at 641 pesos per month.
 
cannot exceed available family labor in that month plus 


Likewise, liquid assets at the beginning of the year (A0)
 
hired labor. The coefficients appear in rows Ll-L12 in 


is fixed.
 
the L.P. matrix in Appendix A. Monthly labor requirements 


We arrived at the low initial capital figure by assuming
 
were estimated for each activity based on the patrons for 


that the average farmer had encough liquid assets available
 
Cundinamarca. The sample data for the eight farms re-


to cover average household expenditures for a nine month
 
vealed that, on the average, four family members were 


period. The assumption used to arrive at the high initial
 
available for work; we assumed that the average family 


capital figure was that liquid assets were available to cover
 
member would be available for work 25 days per month. 


twelve mor.ths of household expenditures.
other eleven capital constraints are similar:
 Land Constraints Land onstrintsThe 
 had 3.075farm 
The sample revealed 

that the average 
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aX. + ct Z- It-(.02)ibYt 


j tj , j tj - " t iAt+Ati=Ht Results of the Analysis
 

where t= 2,3,...,12 
 This section presents the results of the analysis. As
 

These equations include a term for repayment of was pointed out earlier, we assumed four differenct situations
 
principal and interest on the loan extended in the surrounding the various credit programs. The four are as 
previous month. Note that the a and c coefficients refer follows: (1) no access to credit, (2) access to an open line 
to cash flows. Thus the a coefficients are zero or of credit, (3) access to INCORA credit, (4) access to both an 

negative except for the month of harvest when it is assumed open line of credit and INCORA credit.
 
the crop is sold. The c coefficients are the same as the 
 In regard to an open line of credit, it is assumed that
 

a coefficients except for the flow of funds from the INCORA the borrower can boxrow as much as 
he needs at 2 percent per
 
loans, which are tied to the particular crops. It is month. It is felt that this rate is comparable to the rates
 
assumed that the proceeds of the INCORA loan are received of the various commercial lending institutions in a position
 

in the month the crop is planted and that the principal to make such loans.
 
and interest are paid out of the sales revenue in the month 
 On the other hand INCORA credit was made available to
 
the crop is harvested. the borrower at an annual interest rate of 11 percent.
 

Finally, there are twelve restrictions which put a However, unlike the line of credit, INCORA credit is tied to
 

lower limit on the levels of liquid assets: the production of each crop.
 

At:500, t=1,2,...,12
 

Objective Function
 

The objective is maximization of profit. defined as'
 

cash receipts minus eash outlays. Thus, the profit for
 

each of the production activities is the algebraic sum of
 

the coefficients in the capital rows for that column. All
 

labor activities-have a minus 20 in the objective row,
 

reflecting the cost of one man-day of labor. For each line
 

of credit activities, the entry in the profit row is minus
 

0.02, which is the interest charge on a ]oan of one peso. I/ This information was obtained from: James Schwinden and
 
Gerald Feaster, "The INCORA Supervised Credit Program." USAID-

Spring Review-Country Program Paper, Coinmbia, Circu'ation
 
Draft Copy, O.-toher 10. 197?.
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Impact of Credit on Profit, Return to Land and 

Capital, Wages, and Purchased Inputs 

Impact of Credit on Crops, Number of Hectares, 

Hired Labor, Interest, Purchased Injuts and Profit 

The results of solving the model for no credit are 

presented in column I and column 5 of Table 2. Column 

1 of Table 2 is the result of solving the model with the 

low initial capital figure ($5,128). This solution is 

taken as the benchmark against which all other programs 

are con-pared. It should be noted also that data in 
columns 2,3, and 4 are the solution to the model with low 

initital capital (5128 pesos); while data in columns 5,6, 

7 and 8 in Table 2 are the solutions to the model with 

high initial capitol ($7,051). 

It is interesting to note that while all items being 

examined increased with the accessibility of credit the 
greatest gains were for purchased inputs (42 percent); 

production (35 percent); return to land and capital 

(30 percent); and profit (28 percent) for both the lineof ceditandthe ombnatinslutins.Impact 
ofLcredit and the combination solutions. 

The resu.ts of solving the model for nc credit available 

is set out in column 1 and column 5 of Table 1, for both low 
initial capital ($5128) and high initial capital ($7051); the 

solution shows that in the no credit case, 3 crops were 

grown. 

By comparison, the line of credit programs and the Com­
bination (columns 2,4,6 and 8 of Table 1) show that only one 

crop was planted. On the other hand one INCORA program 

(column 3) calls for planting 3 crops and the other (column 7) 
calls for 2 crops. Thus, from Table 1, we see that as the 

credit position of the borrower improves production becomes 

more specialized; also the number of hectares per crop 
increases along with production, hired labor, interest, pur­

chased inputs and profits. 

of Credit on the Amount of Labor Used 

Although the INCORA interest rate is lower, the 

solutions in which the line of credit is available 

provide greater gains in profit, return to land and 

capital, production, wages and purchased inputs. This 

Table 3, columns 1 and 5 give the results of solving the 

model when no credit is available, for both low and high 

initial capital. By comparison the total labor employed for 

the year increases throughout as credit is made available to 
all points to the conclusion that the increase in the the borrowers. 

use of factor inputs and thus production and profit, 

is a function more of the accessibility of credit than 

a lower interest rate. 
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Impact of Credit on Interest, Hired Labor, and Family Labor 

By way of comparison we can see that when low initial capital 
is
 

as much as
pesos) INCORA interest cost is 60 percent
assumed (5128 


i:i 	the open line of credit progra1, while the combination 
program
 

However, when initial capital rises
 utilized about the same amount. 


to $7051 pesos interest cost is significantly 
less for all programs.
 

The interesting thing about hired labor is that 
the highest level 

initial capital. The no credit program with highoccurred under the 

figure for family labor remained 	relatively unchanged 
for all credit
 

programs.
 

Impact of Credit on Asset Levels on a Monthly 
Basis
 

Table 6, shows the liquid asset balances on a monthly 
basis
 

throughout *'.. year. 

It is interesting to note that in the solutions 
where assets were
 

near or at their lower limits for a period of 3 
months or more profits,
 

return to capital, production, and purchased inputs 
are at their
 

maximum values. 

6 



Table 1. Number of Hectares, Planted by Crop, Value of Production, Hired Labor, Interest, Cost of
 
Purchased Inputs and Profit. 

Low Initial Capital High Tnlt r-i- i 

No Credit Line of INCORA Line of Credit No Credit Line of INCORA 
Available Credit and INCORA Available Credit 

!Crops (Hectares) 

Arveia 2.824 .27l 1.974
 

Papa 3.075 6.15 5.361 6.150 3.075 6.15 5.594 
Ajo 1.045 .649 1.848 .556 

:Value of Prod. (Pesos 79219.79 J06,99.79 10P28.36 10O99.79 l491.09 10*34.48106599.79 


Hired Labor (Pesos) 640.00 240.00 640.00 680.00 640.00 440.00 

:nterest (Pesos) 988.45 392.85 395.10 1/ 820.31 266.85 

Cost of Purchased 

Inputs (Pesos) 334.54 38761.29 36233.13 3a761.29 28332.55 38,761.29 36943.C2 

Profit (Pesos) 3/ ;011.85 6240.17 65V33.63 66572 11 55942.16 6408.30 6J920.44 

1/ $269.10 for line of credit and .126.0 for INCORA lvans 

2/ $153.68 for line of credit and $126.00 for INCORA loans.
 

3/ Returns to land, capital and family labor.
 

Line of Credit 
and INCORA 

6.150
 

106 

640.00
 

279.68 2/
 

3V61.29
 

6691.7S 

7
 

http:106599.79
http:10*34.48
http:10O99.79
http:10P28.36
http:J06,99.79
http:79219.79


Table 2. Value of Production, Hired Labor, Family Labor, Cost of Purchased Inputs and Return to Land and Capital. 
(All Entries in PESOS) 

Low Initial Capital Initial Capital__High
No Credit Line of INCORA iLine of Credit and No Credit Linedo? INCORA Line of Credit 

jAvailable Credit INCnRA Available Credit and INCORA 

Value of Production 7919.79 106599.79 10]628.36 106,599.79 84951.09 106,599.79 103634.48 106 99.79 
Hired Labor 640.00 240.00 ! 640.00 i 680.00 64.0 440.00 640.00 

Imrz-t-' 
Famil, 

Value of 
Labor 1/ ;13?40.00 16400.00 16700.00 16400.00 14820.00 

i 
16400.00 

Interest 988.4 392.85 395.10 3/ 820.31 266.85 279.68 4/ 

Cost of Purchased 
inputs 27334.54 38,761.29 

I 

36,233.13 38761.29 28,332.55 38761.29 36,943.02 38,761.29 

andtCant Land 38J04S.2S 49P810.05 48,D62.38 CT93.4 41)118.54 41978.19 49,324.61 59,518.82
II I I 

I/ Family labor valued at 20 pesos ner day.
 

2/ Profits as indicated in Table 1 minus inputed value of family labor.
 
3/ $269.10 for line of credit and $126 for INCORA loans.
 

4/ $153.68 for line of credit and $ 126 for INCORA loans.
 

http:59,518.82
http:49,324.61
http:41978.19
http:41)118.54
http:48,D62.38
http:49P810.05
http:38J04S.2S
http:103634.48
http:106,599.79
http:84951.09
http:106,599.79
http:10]628.36
http:106599.79


Table 3. Monthly Labor Utilization (Man-Days)
 

Low Initial Capital High initial Capital
No Credit Line of INCORA Line of Credit and INo Credit: Le INCORA Line of CreditMonth Available Credit 
 T A Available dgdif and INCORA 

January 108 102 108 
 63 108 106 108
 
February 38 74 73 74 
 57 74 74 74
 
March 37 77 73 77 
 52 7 74 77
 
April 36 31 34 31 40 
 31 31 31
 
May 98 28 63 28 
 134 28 56 28
 
June 43 108 84 
 108 
 27 108 88 108
 
July 95 108 104 108 
 95 108 108 108
 
August 66 74 72 74 
 66 74 74 74
 
September 82 77 78 
 77 82 77 
 77 77
 
October 28 31 30 31 
 28 31 31 31
 
November 31 28 28 28 
 31 28 28 2.
 
December 100- 108 106 108 
 100 108 108 108
 

Total 692 852 
 847 852 
 775 852 855 852
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Increases in Profit, Returns to Land and Capital, Production, Wages, and Purchased Inputs due to Changes in
 
Table 4. 
 Initial Capital and Credit Availability 1/
 

Low Initial Ca ital 
 High Initial Capital _ 

Line of Line of Credit j No Credit. Line of 
Increases Credit INCORA 
 and INCORA Available Credit INCORA and INCORA 

Profit 14228.52 13221.78 14560.26 1 3930.31 14396.45 13908.59 14699.90
 
Return to Lpad
 

& Capital 11764.80 10017.13 12545.15 
 3073.29 11932.94 11279.36 12473.57
 
Value of Production 27380.00 22408.57 27380.00 
 5731.30 27380.00 24414.69 27380.00
 
Wages 2/ 3200.00 3100.00 3200.00 1660.00 3200.00 
 3260.00 3200.00
 
Purchased Inputs 11426.75 8898.59 11426.75 
 998.01 11426.75 96u8.46 11426.75
 

1/ All entries 4rchanges frdm the benchmark solution of lou initial capital and no credit availabil'ty.

2/ Hired Labor costs ulus is"ad value of family labor.
 

Percent Increase in Profit, Return to Land and Capital, Production, Waqes, ard Purchased Inputs, due to 
Table 5. imanges in Initial Capital and Credit Availability Y/ 

Low Initial Caital High Initial Capital
Line of INCORA Line ot Credit No Credit Line of I Line of Credit

Percent Increas4 in Credit and 11,COAA Available Credit and INCOIM
 

Profit 27.4 25.4 27.9 
 7.6 27.7 26.7 28.2
 
Return to Land
 

& Capital 30.9 
 26.3 32.7 
 8.P 31.4 29.6 32.7
 
Value of Production 34.56 28.28 34.56 7.23 
 34.56 30.81 34.56
 
Wages 2/ 23.12 22.4 23.12 
 12 23.12 24 23.12
 
Purchased Inputs 41.8 32.5 
 41.8 3.6 41.8 35 
 41.8
 

l/ All entries 
are changes from the benchmark solution of low initial capitalmand no credit availability.
 
2/ Hired labor costs plus imputed value of family labor.
 

http:11426.75
http:11426.75
http:11426.75
http:11426.75
http:27380.00
http:24414.69
http:27380.00
http:27380.00
http:22408.57
http:27380.00
http:12473.57
http:11279.36
http:11932.94
http:12545.15
http:10017.13
http:11764.80
http:14699.90
http:13908.59
http:14396.45
http:14560.26
http:13221.78
http:14228.52


Table 6. End of the Month Liquid Assets 

Low Initial Capital -High Initial Capital 

No Credit L' INCORA ; Line of Crdit and No Credit Line of INCORA Line of Credit 
Month Available INCORA Available Credit and INCORA 

January 3351.15 500.00 9,462.06 8665.50 J 4 29.40 1978.50 10P16.60 10Y94.49 
February 500.00 500.00 2,058.86 500.00 500.00 500.00 299.65 2l6S.99 

March 3.675.70 500.00 ;303.36 SOO.00 3,44,60 500.00 1j418.96 500.00 
April 500.00 500.00 500.00 500.00 S00.00 500.00 S00.00 S00.00 

May 9709.34 S00.00 500.00 S00.00 19414.40 500.00 500.00 S00.00 

June 16,199.52 34/548.80 32P14.77 34880.90 22p52.82 36639.94 35152.13 36923.44 
July 11.S41.85 28 35.30 27385.20 29,167.30 17,305.16 39926.44 30438.63 3;209.94 

August 314 3 .9S k0]506.80 19,141.98 2(0838.80 9P97.26 2597.94 22110.13 22j881.44 

September 19758.49 18840.80 19469.08 19,172.81 1611.80 20931.95 20444.14 2;215.45 

October 9716.93 18199.80 18721.54 18.31.81 1510.24 20290.95 1903.14 29574.45 
November 3800.98 11*10.65 12458.25 12142.65 9654.29 13p l.78 13413.98 14185.29 
December 50,088.78 6417.04 63310.57 64P49.0S 5P42.08 66408.18 65y20.38 6 691 . 69 
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Implications for Credit Policy 


Although the model is a general one which can be 


applied to a wide range of farm situations, this study is 


limited to one area in Cundinamarca. Thus, at the present 


time, implications of this study are only suggestive of 


possible general relationships in the Colombian Agri-


culture Sector. Generalizations applicable to the 


entire zector may, however, be derived at a later date when 


more farm level studies become available. 


The results support several interesting hypotheses 


about the impact of credit. First, credit,whether subsidized
 

or not, has a dramatic impact on the mix of crops produced.
 

When adequate credit is available, there is more specializa­

tion in the most profitable crop (in this case, Dapa).
 

Second, credit availability leads to large increases
 

in the use of purchased inputs. The value of production
 

increases about two or three times the increase in pur­

chased inputs. Thus, returns to tha factors of produc­

tion (land, labor and capital) increase somewhat more than
 

the increase in the cost of purchased inputs.
 

Third, although the availability of credit leads to
 

quite large increases in the use of family labor, the
 

impact on hired labor is relatively small. In fact, since
 

the greatest use of hired labor occurs in a program in
 

which no credit is available, one might even question
 

whether credit has any positive impact on hired labor.
 

Fourth, if the farmer can borrow at the market rate of
 

interest, the availability of credit through a subsidized
 

program such as INCORA has very little impact on farm
 

operations. This is clearly illystrated in Table 1 when a
 

situation where only the line of credit is available is com­

pared to that where both the line of credit and INCORA loans
 

are available. Production, hired labor and purchased inputs
 

are exactly the same. The only differences are interest
 

payments and corresponding changes in profits.
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APPENDIX
 

Table Al defines the 38 crop production activities. This is followed
 
by a "Picture" of the linear programming matrix. Finally, the 
printout of the matrix is presented.
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rable A 1. Definition of Crop Activities
 

Code 

Regular INCORA 
Cro s Crops 

ARV 1 I ARV 1 

ARV 2 I ARV 2 

ARZ 3 I ARV 3 

'ARV 4 I ARV 4 

CEB 1 I CEB 1 

CEB 2 1 CEB 2 

CEB 3 I CEB 3 

PAP 1 I PAP 1 

PAP 2 I PAP 2 

PAP 3 I PAP 3 

AJO 1 I AJO 1 

AJO 2 I AJO 2 

AJO 3 I AJO 3 

FRI 1 I -.1 1 

FRI 2 I FRi 2 

FRI 3 I FRI 3 
REM 1 I REM 1 

IEM 2 I EM 2 

REH 3 IEM 3 
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January June 

April September 

July December 
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19 

COUNT IINCL.PPSI
 

12
 

239
 

85
 

144
 

$I 

ill
 

20
 

Best A czilacl Docur
 



C490 PPO';PAMMING
 

A!to ARV2 
 AIZV3 ARV4 CF1i CES2 CES3
 

L? 15.00000 . . . l:U.J2JOJ . L2 
L3 

14 
L5 
L6 
L7 
LB 
L9 
l1O 
LI1 
L12 

A2 
A3 
A4 
A5 
ALL 

20.00O00 

• 
* 

. 

. 

. 
. 
. 

1.00000 
1.00000 
1.00000 

* 

. 

9:5000.)0 
15.00000 
?0.00000 

-

. 

. 

. 

. 

... 

. 

. 

11.00000 
1.00000 
1.00000 

. 

.SCJ 

. 

5:00000 
15.00000 
20.00000 

. 

. 

. 

. 

. 

. 

. 

. 

-• 
. 
. 

5.C0C0 
15.00000 
20.03000 

. 

. 

-

23.0Co0 

. 

. 

. 
. 

1 0 
I230000 
.OtO 

l.CCCOO 
11.003003 

. 

. 

0.03000 
l?C.uOl o. 
6.O0CO 

2?.C00J0 
23.00G 

-
. 
. 

. 
. 

. 
1.03300 
1..2.. 

-".C'X00 

. 

*f 

.L 
rG..CJ000 

123.OJOOO 
2'. 3330 
25.0)130 
23.00303 

•2 
. 
.*4 
. 

1 

L5 

7 
L3 
L? 
LID 
L11 
L12 
Al 

A3 

AS 
A6 

AB 

A 
I 
All 
A12 

131 

-

. 

. 

7S, o 00000-

. 

. 

" 

1.00000 
1.0.]000 

• 
• 

" 

. 

1.30000 
l.JouOO0 

. 1.00000 

. 

. 

. 

. 

. 

7703-

1.00oo 

. 

. 

. 

1.00000 
I q.c011O: 
l.003 

. 

A 
A-

Al3 
4.Oj03CAl 
A2 
r: 

P2 

B3 
R 
B 5 
B68• 

.o0000-
4800.0000 

o 

• 

.. 
7Rn.00000-
S l.40000 
4q(0.0 0 0 0 

*t 

* 

. 

78P:00000-

. 

2&27.703j-

d(2.-O00-
l23?.2u. 

-

. 

'o,.'70J-
2b?7.7009-

. 

2 

" 
E5 
A6I 

BB 
39 
B61 
bl 

. 

. 

. 

* 

• 
. 
. 

c33q­ 0 00-
4'ko0.O00O* 

. 

. .000C-

-
.. 

l.CO(}uo-

• 

. 

. 

13312.200 

-

767.7003-
.n 

62. .JOJ-
l3?2. 30 

2P 

F I0 
211 

P 3073.o!00 
* 

307;.6000 
* 

.3073.6000 
48G3OOO13 
3073.6000 

* 

741b.7100 
** 

74 1b.7103 741'.7103 
1 
P 

20
 



CROP PROGRAMMING
 

papi PAPP PAP3 J.At . AJ02 AJQ3 

L 3,5. 00000 . 32.O:~)C0 . . 7.J3C00 Li 
LZ 24.O0000 . . 25.0a0eC . . A.CG.X0 L2 

12. 25.00000 . 20.O3CO . P.CO003 L 
' 10.0000 .00o30 13.000C0 ?2.C1. . 5.oocoo L' 
L5 9.00000 2-.00000 • 60.00000 2 .000() 4.00000 L5 

L6 35.00000 25.00000• . 23.00000 . L6 

L 
is 

. 10.00000 
S.00000 

35.00030 
24.OOOOO 

. 
. 

10.0U000 
60.C3O30 

3?.OQOCO 
25. ,j00 

. 
. 

L7 
L 

L o 35.00000 25.00000 2C.OO *00 L-

L10 . • 10.00000 . . 10.00300 . LIO 

Lit . . 9.030 . 0'XaJ00 . L'I 

112 • . 35.00000 .... L'2 

A1A? 1.00003i•oo000 
. . l.CooOO 

i .U030 
. 
. 

. 1.:;Co0O
i.o0,co 

A. 
A2 

A3 1.00000 . .1.CuO0. . 1.OcOCO .3 

44 1.00000 1.00000 . 1.0)000 1.oooo .1. 0110 At­
,5 1.00000 1.0GOOO 1.00000 1.C,.T;o 1.034C A, 

A I.OOO00 1.00000.* 1CO00 . • 

A7 . 1.00000 1.00000 . 1. Ooo) 1.0 ,301 . A7 

AP, 100000 1.0000 . .QOOO0 1.OOuuO .­ ! 

Ac . 1.00000 1.000O0 . . 1.03900 . 

A 10 . 1o00C30 • . I.C3)GJ Al1 

.11 * . 1.00000 . . i.03000 All 
. ?. 1.00000 . . .2 

Hi 1600.3000- . . . . .. 00o- 61o0oe-,il 

2500.0000- . . 1400.0000- . .00. uO- ! 

83 3i3.33c30- . .... 
j3 . 160).0000- . 55). O03. I • 'Ce. 30-9C.Cto0-,0O '0­
35 I c . -200- 2500. 0U30- . l20,. l9I0.000- • 750J.C3 5 
nk&17233.300 3i.3?000- . .c.. 

87 . . tO0.0000- *0C003- lO0.OO0- 33Y 

Be * 186;.3200- 2tOO.0000- * 120!0.003 14003000- F9 

P 9 1731. 300 333.21000- • - -
S0 . . . 500.01J000- • MO 

P1 • . lP6 ;.3?00- . 1/OGC.J00 • j!! 

k12. . 17333.300. • . 312 
P 11030.670 110;0.670 11030.670 9000.0000 C&.60003.03 5'.60.O003 o 

21
 



CPOP PROGRAA!i NG 

2 Fr.I3 rEN,_. 2 .R1 

L 

L3 

15 

L6 
L7 
Ls 
L9 
L0 
Lli 
Li? 
L1 
A3 

Al 
AS5I 
A6
6100300 

A.04000 

AQ 

A5ll. 

-? 

A6 

A6 

.C. 

. 

.L4 

7. ooooo 
6.00000 
8.00000 
5.000'0 
1.000 0 0 
. 
. 
. 

. 

. 

•OOCo0* 
1 . 0 Ol 

1.•00000
*lO. 

. 

-

I . 

-

. 

7:0030 
'•CCu 
R.00000 
5.00300 
4.00000 
4.0.000C 
-

. . 

1.00000 

1.00000
1.00000 
1.400004 

!.10000 

•0f~ 

35.0033. 
25.00C00 
2 00 .2. 

25.000 

. 
*o 

. 
. 
. 

1.OOCO 

100000 
1.00000 

. . 

. 

. 

. 

. 

0_: 

. 

. 

.JCOCO35. JGOCO 

25.00OO 
. 

-
. 

. 

. . 
.(.O,.uO 
.o03P1.0000o3 

1.000CO 

1.03OOO 
. 

- o. 

) .,Oc r.! 

. 

* 

. 

5-5..305: 
?-.00X 
35.Oc-0 
25.00003 
25.0uO.3 

. 

" . 

. 
. . 

?.1).O0 

1.00.)J0
!1.'3O110 

3 

.03000-

. 

. 

. 

. 
.. 

. 

-

•. 
. 
. . 

. 

.. 

1 

.­
-

. 

.. 

-. 
. 
. 

•3' 

. 

.*5 

, 

Li 

L2 
L3 

L4 
L5'300 
1LL7 

Z 
L.3 
LI 
2 

A 
-

3 

.6.7 

,*1 

A7 
84 
A5 
86 
A3'.o0I 

575,0.0000 

. 
1.40.00000-

9WO.00000-
'0-

1 .013.0200-

. 

0.0000-

0000-

201.00300-

12000.000 
. 

. 

1O• *12000.000 

•. 30.O0003- 

100. ,1O.-
20] .3':00-
lO I.3uu.-

-20..XX 

•. 

. 

1&:,.',,-

201. 

. 

. 

. 

J0- . 

. 

,:A2 

-j 

5 

10 

E I I 
812 
p 

• 

5440.0000 

00.0000-
7"500.0)00 
54'0.000o 

. 

75G6.67,0 

. 

750;.6700 

!0 .??30-
lioo.Ouj o,, 
70t.'7CO' 

. 

).c'h~o­

. 
• 51 

22
 



CQOP PROGRAMMING 

,4IFE3 HIPE4. HIRE5 r1IP E HIKE7 HIREB HpIr 

L3 
L4 
L5 
L6 
17 
LS 

Lc 
83 
534 
B5. 

B7 
R9 

1.00000-
. 
. 

. 

.. 

*5. . 
20.00000-4a 

e6 
.... 

..... 

1.00000-
. 

. 

. 

?0.00003-

. 
1.00000-

20.00000-C•• 

20.03000-... 

. 

. 

;0.00000-

. 

. 

!.O00-

*1.Gooco-

.*.3 

20.00000-

.L 

. 
-

• -B 

. 
2C.CJJ00-

. 

. 

. 

C 0 

L.2... 

15 
L6.OOO-. 

7.L7 
L 

1O 

m 
85 

)7 

P 2000000- 2000000- 2000000- ?000000- Zo.Ccono- 20.OCoCo- 23..')-C - P 

23
 



C nP PROGPAMMING 

HIQEO HIPFlL HIPF12 ASSTL aSSET2 ASSET3 ASSET4 
L10 
LI 1 
L121~2 

1.00000­

.­.1.00000-
1.00000- " 

l 0 00"""•L11 . - . LIO . .L 
112 

E2 
1.00000-... 
1.00"00 1. 

P4 
585 
810 
El 

. 

20.00000"-
* 20.00000-

. i.ooooo.cooo 
• " * 

" 
.oo.cco-l00000ZCO0-

-

1 
* 

o-- 2 
Z&i 
E0O 

312Cl 

C2 
C3 

. . 

. 

• . 

. 

20.03000-• 110 000 

-

." 

I.C0 

" 

-

. 

Flo1 
C 12 C 

! 

P 20:000oo- 20:o003- 0:ooooo- " " 

1.00000 . C3 

. .oo 

24
 



CPR(P PPnGPAMPI'JG 

ASSET5 ASS r6 ASSET7 ASSET8 ASSFT9 ASSET1O ASSETl1 

B5 
B6 
97 
Ba 
B9 
RIO 

P12.
C5 

1.000o.-
I.CO000 

. 
. 
.... 

1.00000.* 

1.000.0-. 
1.00000 

. 

. 

.... 

1.coooo-

1.00000 
. 

* , 

. 

.7 

1.j0300-
1.00000 

. 

. 

. 

.000io0-
].CCOO3 

. 

• 

. 

. 

.30O0-
1.00600 

* 

.5 

.OCcOo-
0.0.OO00 

.* 

5 

E 13 
all 
312 

C6 
r7 
C9 
CO 
ClI 

C* ... 
.... 
..... 
...... 

1.00000 

1.00000 
. 

....OC'CO 

. 

.1.00OO0. 

.. 

* 

1.OOcO0 

. 

. 

!.CO000 

C7 
-
C0 
ClO 
C! 

25
 



f':CP PFAAI-,Gr 

ASSET12 LICI LJC2 LIC3 1TC4 L1C5 11C6 
131 *1.00000 

H4. 
83 1.0?000- 1.dOGJ3 

102000-
. 
1. 030~ 2 

R65 -
.U200- 100000 F5 

C12 1.00000 . 

p :02000- .OP0oo- .O2ooc-

.. 

.-)2JO0- .Ozolio- .U?000-

12 

. 

26
 



CF'up OR.jGRAM.1.IljG 

LIC7 LIC8 LIC9 11010 LICIJ LIC12 lar.v1 

AL 
. .. .Cccoo L3 

1. Jo a A2 

87 

Al1.02000-

8 1 1 

P.02000-

1.00000 

. 

B3 
. 

1.00000 

l9.0?000-

.02000-

. 

1.000CC 

.l 

-02000-

. 

C2 0 0 0 ­

.0?000-

. 

1 C 0 .. 

1.02000- I.02300 

q3A. 4.Q)a 82 
B?2 
B7a. 

?3. 

P 

812.~,o 

27
 



CFcP PFfnGP t'tI 4G 

I£rV2 TARV3 IAPV4 IC IC.2 ICEE3 IPAPi 
LI 
L 
13 

L5 

L6 

5.00000 
l•.O0003 
20.00000 

.0COO 

. 

• 
• 

. 

5 Qr3 
1 3.3,, 

2 .COJ•00 

23.C-00000 
. 

1z0•6'0 
. 

35 .. -,.'
2 .JOC2 

. c2 0C0 

.0.OCOo 
c-caco 

L! 
12 
L3 

L&00C3L" 
L5 

L7 
LS5000 
L9 
L1 
LII 
L12 

Al 

A4 
A5 
A6 
A7 

.500000 
t 
• 
. 
. 
. 

. 

1:00000 
1.00000 
1.00000 

15.00300 
20.00300 

• 
-
. 

.. 

a 
-?. 

. 

. 

. 
1.00000 

. 

5.00000 
15.00Coo 
20.00000 

-

-
. 

• 
. 

. 

. 

.G.m-
JiI.1.u.:jG 

l.Oou)o 
1.30000 
-. 
-

29.3uO30?3.uOGO 

• 
-
. 

. 

1.0ooo 
I.C00JO 

cjc3 
i.OOiJO 

X.'Z0120•.kJo 
013 

23.0COO 

. 

* 
. 

. 
* 

. 

1.CO 00 

35.000030 L 
L7L9 

* L9 
LIO 
L11 

.L12 

.. 3o 
31.G03 t31.c:c -3 

1.OOJGOo A4 
1.0.20 fl5 
i.'0.)0 - A6 

9 
£10* 

1.0o-o0
1.00000 

-
. 

1.0C000 . 
1.l.00C33 
-

.CJO0 
la

1.00D. . 
. 
"!0 

All 
A12 

-. 
. 

* 1.00000 
11.00000.. 

1.COtc1 A I 
-1 

82 
P.3 

B4 
B5 
e6 

. 
P. 

72506000 
c38.40000" 
2?5".9000 

Sc*qR.l00_ 

. " 

..-

. 
" -

. 
775.0000 . 

.00--.3700) 

C77"7?C00 
2617.70-;" 

28 0200C-
=-0 -37C0 

. 

. 

-

977."2-), 
2t37.7uo00-

86".P20J0-

-

"3 

. 

. 
. 

c77:72&0 
2 -37.7C00-

2 cO,) 
2-C:. -

01- 1333 *. e0,J-

.-­

* '--C3-
14407.330 

. 

g1 
-353 

4 

r5 
1. 
,37 
I 

* 325?.9000 3s.-

Bi 
B 12 

. 

. 
-
• 

7-"5:05000 
'?P.40000-
3 52. C 0 

. -
.C: 

-o G*2600-
3.3700). 37002 

. 
* i 

P 303;.5600 303,.5600 3030 .56,00 72E7.5700 7?F7.5703 7257.57CO iCO'.663 p 



CRQP PR DRAuMING
 

LI 

L2 

13 


L5 

1.6 

L7 


P 


L9 

LIO 

LIt 

L12 

Al 

A2 

A3 

A& 

5 


A7 

AB 

AQ 


AIO
AI) 


Al2 


6 1B2 

B14 

115 

6 


F7 

ac 

Ft 1 

Bl1 

o1'? 


L43:no 


A61.0P000 


.
 

IPIP2 


. 

. 

35 noOO0 

2.00000 

25.00000 

10.00000 


C.O000 

35.00000 


* 

.
 
* 

. 

i.0000 

.O0000 


1.00000 

1.00000 

1.00000 


10.O3oo0 

2500.0000-

113.11003--


* ­

l8
!'C.-?O"-

14407.330 


. 

0
'90&.bO 


IPAP3 


-


-

. 

. 
?5.00000 


24.00000 

25.000 

10.00000 

9.00030 


35.00000 


* 

.
 

1.00000 

1.00000 

1.00000 


1.00000
1 .' O 

1.00000 

" 


.
 

1 3.0003 


2500.O00O-

133.33000-


I6 .100-

14407.30 

1OS34.6P. 


!fJO1 


'.002 0 

?5°0..01
 

0000 

10.00000 

6C.0300 


. 

.
 

. 

. 

. 

1i030 

1.03J40 


0000f0 

I*00c00 

1.O0000 


* 

....
 

. 

?'.302

I&CO.0000-


r%00.00300-

8103.1500 


.
 

* 

. 

. 

. 
8859.1 00 


IPJU2 


. 

" 

3
2.O00Cu 

25.00000 

20.COOCO 

1J.00010 


O.CO00S 

. 

. 

.
 

.
 

..
 

1.00000 

1.0000j0 

.0 


1.0030 

1.0000c 

....
 

. 

. 

165f-.000
0 

1400.0000--


00 . 00-


dI03.1500 

•.4o.OOOJ 


. 

99.1.,Co 


29
 

IAJJ3 


. 

• 


. 
* 

)5.0.33) 

-C.CCG23 


O.
CCjo 

60.C3300 


-1. 

* 

. 

).C-o)J 

1.000 


)uJ0 


0A!2
 

.
-J 


2 5 . C330 


1.G0.ouu)-


5 CO: 0033-
*103.150u 

5.o 


IFRI1 


7.0J0 


6.C09C
.ClC00 


3.0300 

4.OCOCO 


*Uo 


.
 

.
 

. 

.. 00 


03CJ 

1.03CO 

1.C,300 


.* 

o 

*.O030) 


2 .
C 0 .0 0 3 GO-

30C.%.33O0-

4-00.6
-6.O000 


. 

. 

" 


4--.C2uL
- .OGO0 


IFRI2
 

. 

7.uJCOU 

6.0300) 

E.00000 

.
 

4.00CCC 

. 

. 

. 

.1 

0 

1.CGGO0 

1 .,G;OCG ) 

i. 010 

1.GOCCC 


. 

.
 

C 0. 3 . 

300.OO30­

-


-


Lt
 
L 
L2
Li
 

L4
 
L5
 
Lb
 
L7
 

L4
 
Ll
 
L1O
 
L!
 
L12
 
8
A!
 
;-2
 

44
 
%5
 
A6 

-17
 
V
 
A;
 

AU.0.
!
 

i
B2
 
4
 

' 

,7
 

:
 
10
 
M1
 
-2
 

?
 

http:1OS34.6P
http:14407.30


CROP PRDGPAMI'4G
 

.169
IFPI3 14Fm1 IREM2 IREM3 

Li 5.0000 . . 10.O0000 Ll 
L2 • 23.00000 . . 10.00000 L? 
LI 35.00000 . 100.00000 L3 
L4 , 25.60000 . 1i3.0030o L4 
L5 . 29.00000 5.00000 . IOO.OCOUJ L5 
L6 . . 23.00000 1100.00000 16 
L7 . 35.00000 100.OOCOO L7 
L9 7.00000 * 25.00000 5:00000 lO0.CO000 LS 

L9 6.00000 . 25.00000 23.00030 100.GOooo L9 
110 q.00000 . 35.u0030 iO.cOo:)O L10 
L11 5.00000 . . 25.3UO00 lO0.Co.Oo Lll 
L12 4.00000 . . 23.30000 100. 000o LI2 
Ai * 1.00000 * . 3.07500 Al 
A? * 1.00000 . 3.075C0 A2 

A3 * 1.00000 .. 3 07500 f3 
A4 * 1.0000. 3.G7500 A4 
A5 1.00000 1.00010 2.07530 AS 
A6 . 1.00300 3.07530 A6 
A7 .1.00000 1 3.07500 A7 

A8 - 1.00000 • 1.00000 1.3OC00 3.075030 8 
Ai -' " 1.00000 11.00000 1.00000 3.07500 AQ 
6lO 1.00000 . . 1.00000 3.07500 A1O 
111 1.00000 1.00000 3.C7500 All 
A12 1.00000. 

*1 1200.0000 
. 
. 

1.00000 ?.07530 
7051.0003-

612 
81 

B2 o 203.3400- . 641.00000 E2 
83 . • 6'1.OCO00 B3 
B4 * 101;.3200-. 641.C0003 84 
B5 9?33.1500 1200.0000 641.0U000 B5 
P6R7 . . . 2013.3100- 641.0061-b1 0003 26ft7 

8 2200.0000 11013.3200- 1200.0000 6bl.CICO0O 68 
8 900.00000- * 9233.3500 2013.3100- 641.00C030 B9 

lIO . . 6'1.0000 RIO 
1311 300.00000- . . 1013.3200- l41.00000 B11 

812 4316.0000 . . 9233.3500 641.C0030 812 
Cl . - - 500. cooo Cl 
C2 .... 500.00000 C2 
C3 . 500.00030 C3 
C4 500.t0000 C4 

C5 . . . . 500.COO C5 
C6 ° - . * 500.00OO0 C6 

C? - • . . 5C0.00000 C7 
C8 ° . . . 500.00030 CR 

C9 * . . . 500.00000 C9 

CIO . . * . 500.0000 CIO 

Cii .... 500.00000 Cli 

C12 .. * 500.00000 C12 
p 5346.0000 740;.4800 740;.4800 740;.4800 . p 
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