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TASM DATA PREPARAT!ON HODULES The EDIT Co•oand - BASEin 

FIGURE IV,2.2: The EDIT Sub-Menu - BASEin 

ll Dam Edit do1estic production data 
ll Resource Ed it resource availability data 

1 

Trade Ed it foreign trade data 

Coeff Ed it technical coefficient data 

Proctrad Ed it foreign trade data for processed go o ds 

• 
5,2,2.1 The DOM Command 

Sele .. cting the DOM cammand from the EDIT menu will br,ing the 
window that contains the production, yield, area or animal 
stock, price and relative yields data, appropriately aggregated 
for input into the non-linear package, on to the 
screen. As already noted in Seetion 5.1.3, the DATABASE module 
prepares the annual raw data in this form automatically, there­
fore, the user should feel no need to actually enter this data 
into the window. One can use the TRANSFER command (see, Seetion 
5.2.3.1) to combine this portion of the appropriate DATABASE 
file into the DOH window. 

Thus, the primary purpose for this command on the menu 
is to allow the editing of individual data values that may be 
deemed necessary during calibration runs. The editing procedure 
is the same as that deseribed in Seetion 5.1.1. 

5.2.2.2 The RESOURCE, TRADE, and PROCTRAD Commands 

Similar considerations as those expressed in the previous see­
tion (Section 5.2.2.1) are applicable for the RESOURCE, TRADE 
and PROCTRAD commands. All of the relevant data for the windows 
that appear on the screen when one of these three commands are 
selected, are prepared in the same format as those of the rele­
vant windows during DATABASE preparation. Therefore, the data 
for these windows should be transferred using the TRANSFER 
RESOURCE, TRADE and PROCTRAD commands <see Sections 5.2.3.2, 
5.2.3.3 and 5.2.3.4). 

THE BASEin "ODULE 

. 1. 



[ 
r) 
[ 

] 

1 
r ~ 

_] 

] 

'] 

] 

143 

TASM DATA PREPARATIOM KODULES THE BASEin KODULE 

Once transferred, the data can then be edited by selecting the 
apprapriate windows. 

A particularly careful attentian has ta be paid ta TRADE window 
after the transfer process, The transferred export and impart 
quantities will have ta be netted out ta obtain the values af 
the net exparts far each cammodity group. The foreign trade 
prices will have to be adjusted ta reflect this. 

If the expart quantities are greater than the import quantities, 
the difference will have ta be recarded in the expart column and 
the values appearing in the import quantity and price calumns of 
the relevant graups will have ta be replaced by zeros. If, on 
the other hand, the impart quantities are greater than the ex­
part quantities, the difference will have to ~e recorded in the 
import calumn and the values appearing in the expart quantity 
and price columns af the relevant groups will have to be 
replaced by zeras. 

Because of the nature of the raw foreign trade data, the data 
transferred from the base year databasa files may alsa contain 
the value of ERR. If same cells contain such an entry, the user 
should replace these with appropriate values. Otherwise, it will 
not be possible to run the non-linear programıning package to 
obtain a solution. 

5.2.2.3 The COEFF Command 

The only windows that cannot be completed by the transfer pro­
cess an the EDIT command, are those containing the technical 
coefficients of production (i,e. 1 those accessed through the 
COEFF commandl. These caefficients do not change from one year 
to the next, therefore they are not entered into the DATABASE 
files. Whenever new information on the technical processes of 
production is collated, it will be entered directly through the 
BASEin module. This is because, with a new technical coefficient 
set, the base has to re-calibrated. These coefficients can be 
transferred into the POLICYin module, from within that madule, 
once a cansistent base solution is obtained (see Seetion !V.3). 

This means that the dummy BASEIH,* file will contain the re­
quired technical coefficients, sa that it is not necessary to 
enter these data for different base years. 

The RESOURCE, TRADE, and PROCTRAD Coaoands 



144 

iASM DATA FREPARAT!ON nGDULES ihe COEFF Coooand 

Since there are more than one coefficients window <12 to be 
exactl, when this command is selected all of the windows will be 
brought on to the screen at the same time. To fit theman a 
single screen, only the tap line of the tables are displayed. 
The table to be edited is chosen by maving the cursor into the 
appropriate window and then expanding it. 

1---;::·;~h =w~·:~ws by pres:ing= the F6 iunction key .. <MIHDOM>. 
The·cursor will move from one window to anather 

1 in the order in which the windows · 
appear on the screen. l 

~Expand 

ı 
t~~ew~~~o:n~nF~h;~~,!~~nc~:~:rt~:e!~~~t~~~~~}~ressing 

Pressing either the zoon or the MIHDOM key 
will cause the window to return 

to its original size, 

When finished editing 
TURH or the EHTER key 
the screen. The HAIN 
back by pressing the 
screen. 

the production coefficients press the RE· 
in order to bring back the ED!T menu on to 
menu, on the other hand, can be brought 

ESC key while the ED!T menu is on the 

!5. 2 • .3 The T RANSEER Commartd 

The TRANSFER command allows combining certain tables 
within the DATABASE module into different windows of the BASEin 

created 
module. 

This makes entering the relevant values from the keyboard redundant and 
saves a substantial amount of time. The TRANSFER sub·menu that will 
appear when the command is selected, is illustrated in Figure !V.2.3. As 
can be seen, only the data entered and processed through the DATABASE 
module can be transferred 

THE BASEin MODULE 
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TASM DATA PREPARATIGN MDDULES THE 9ASEin MODULE 

F!SURE !V.2.3: The TRANSFER Sub-Menu 

Do m Transfer doaestic pro<luction data 

Resource Transfer resource availability data 

Trade Transfer foreign tradt data 
ll 
jj Pr o ct r ad TTilnsftr foreign tr ade data for processıd goods 

When one of the commands is se!ected from t~e sub-menu, the 
program will make the appropriate window current, erase any eoisting 
values in the window and bring a list af files located in the \DATABASE 
directory on ta the screen. The program will pause in order to allaw the 
user ta select the relevant file from the list. Use the cursor mavem~nt 
keys (see Seetion 5.1.1) ta move an to the name of the desired file and 
then press the RETURN or the ENTER key in order to make the selection. 

ı 
-Make asure that the same database file is selected each time 

different command is selected from the sub-menu; 
otherwise, the data in different windows will not refer to the same 

year. ~ 
~~-- _,. u um ___ ., ~-----" 

5,2.3.1 The DOM Command 

This command transters the annual raw data for the base year 
related to the production, yields, acreage or animal stocks, 
prices and relative yield indices aggregated and appropriately 
averaged according to requirements of the programıning model. The 
only necessary action to be taken by the user is the selectian 
of the relevant database file from the list to be displayed. 

5.2.3,2 The RESOURCE Command 

The RESOURCE command is slightly more complicated when compared 
to those that appear on the TRANSFER sub-menu, The data are 
combineti into the resource window in three phases; with each 
phase representing a different set of data. Because of this, the 
program will pause three different times to allaw the user to 
make three selections from the file list that appears on the 
screen. 

The TRANSFER Caltand 
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Make sure that the same database file is selected each time; ~ 
~ otherwise, the resource data will not refer to the same year, !1 

5.2,3.3 The TRADE Command 

This command transfers the annual raw data for the base year 
related to the export and import quantities and unit dallar 
prices of unprocessed agricultural cornmodities, aggregated and 
appropriately averaged according to requirements of the program­
roing model. The only necessary action to be taken by the user is 
the selection of the relevant database file from the list to be 
displayed. 

Fecause 
careful 
Seetion 

of the nature 
ed it ing through 
5.2.2.2), after 

• 
of the raw data, this window requires 
the use of the EDIT - TRADE command (see 
the transfer process is completed, 

5.2.3.4 The PROCTRAD Command 

This command transfers the annual raw data for the base year 
related to the export and import quantities and unit dallar 
prices of prccessed agricultural commodities, aggregated and 
appropriately averaged according to requirements af the program­
ıning model. The only necessary action to be taken by the user is 
the selection of the relevant database file from the list to be 
displayed. 

5.2.4 The PRINT Command ~ BASEin 

If a hard copy of all the data entered and transferred into the. 
windows, one has to activate the PRINT command. A sub-menu (figure 
IV.2.4l will appear on the screen, prompting you to select the windows to 
be printed. 

ii " - --= == .. -

1 
Ensure that a printer is attached to your computer, 

1 
that it contains continuous form paper and that it is turned on, 

before you activate the PRINT command. 
Otherwise, an error message to that effect will be displayed and one 

has to restart all over again by pressing the RETURN or the fHTCR key. 

Once the appropriate 
will start immediately. One 

window(s) is (are) selected, the 
can stop the printing process by 

THE &ASEin HODULE 

printing 
pressing 

• 
m 

' ' 

i 
h, 

! 
,, 

~ 

ı 

ı 

1 
1 
t 

~ l 
i 



J 

J 
J 
J 
J 

J 

J 

147 

TAS~ DATA PREPARAT!ON MDDULES THE BASEin ~ODULE 

the Ctrl and Break keys together. 
the screen, and will prampt you ta 
order ta return ta the MAIN menu. 

An errar message will be displayed 
press the RETURH or the EHTER key 

on 
in 

When the printing pracedure finishes and the PRINi sub-menu 
reappears an the screen, press the ESC key ta return back to the MAIN 
ınenu. 

S.2.S The SAVE" Command 

This cammand, !ike the WRITE command ta be deseribed in the 
seetion (5.2.6>, saves a file on the harddisk. The type af file ta 
saved, however, is quite different. While the WRITE command saves a 
file, the SAVE command saves an ASCII file contalning the requlred 

ne:<t 
be 

work 
data 

the and instructions for abtalnlng a solution far the base ~ear uslng 
non-linear programıning package. The file saved through this command ~lll 

have a generic name af BASEIH.* and will be · saved in a dir.ctary caled 
\GAifSDAT. 

FIGURE IV.2.4: The PRINT Sub-Menu - BASEin 

j Dam 1 Print doıestic production data 

Resource ı Pr i nt resource availability data 

Trade Print foreign trade data 

Coeff Pr i nt technical coefficient data 

Proctrad Edit foreign trade data for processed goods 

After this file is saved into the appropriate directory make sure 
the fallawing steps are carefully taken: 

r;---~~~-~---------=----~----~--------=-------~ .. ~ 
~ Leave the spread sheet program, 

1 1 Change into the \GAHSDAT directory. ~~ .. 

l 
Rename the BASEIH.* file iust saved through the SAVE command. 

' -·-·--=-=-----------·---D_e_ı_e_t_e~t_h_e_B_A_s_E_ı_H_.• __ f_ıı~e--------------------d! 

The PRIMT Coaoand - BASEin 
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TASM DATA PREPRRAT!ON MODULES The •RITE Co•oand - BASEin 

!5.2.6 The 1481Tt: Commarıd =. BASt:irı 

The WRITE cammand has to be used after upctating a base year 
programıning file, in order to save the new file on the hard disk. Nhen 
the command is activated, the top row of the screen will prompt the user 
to enter the name of the file under which the work sheet is going to be 
saved. The blinking cursor indicates where one should start keying in the 
name of the file. Do not erase the directory and the current drive 
indicators. 

C:\BASEIH\ 

The user has to specify a unique name for the base year program­
ıning file, otherwise, it will not be S?Ved. Because of t~is, get a 
listing of the \BASEIH directory before starting an editing session. 

be stressed that the WRITE command saves the work iile 

o be used as 

that the BASEin module is currently editing; 1 
while, the SAVE command saves the ASCII iile 
input into the non-linear program~ing package being used. 

5.2.7 The FINISH Commarıd =. BASt:irı 

When work in the BASEin module is finished, select the FINISH 
cammand from the MAIN menu. The sub-menu that will appear on the screen 
will allow the user to save the work sheet if it has not already been 
saved. If this is the case, choose the NO command from the sub-menu: the 
MAIN menu will reappear on the screen allowing the user to select the 
WRITE command (see, Seetion 5.2.6). If the work sheet has already been 
saved, choose the YES cnmmand. There are two options available for leav­
ing the BASEin madule if this is what is desired: one can either exit 
from the data preparation medules and return to the spread sheet by 
selecting the EX!T command or return to the module selection unit by 
selecting the !NIT command (see Seetion 5.1.6). 

THE B~SEin r.oDULE 
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TAS~ DATA PREPARAHON ~ODULES THE POLICYin MODULE 

5.3.THE POLICYin HODULE 

The POLICYin module has to be selected from the initial MOOULE 
SELECT!ON unit (see Seetion IV, Figure ıv.ı.ıı. This will load the POLI­
CYIH.* work sheet file located in the \PROG directory. This is a dumoy 
file that does not contain any data. A file containing data, which was 
previously saved using the POLICYin module, can be loaded, however, after 
the dummy file is retrieved and the MAIN menu appears on the screen. 

One can Icad the initial module selection unit either from within 
the spread sheet or, as already notedin Seetion 5.2., select it from 
other medules by fallawing the same sequence of commands mentioned there­
i n. 

The commands available on the MAIN menu of this ~odule seem as if 
they are e1actly the same as to those of the BASEin module (Section 
5.2.1. Th<ı similarity is obvious if Figures !.2.1 and !.3.1 are compared. 

FIGURE IV.3,1ı THE MAIN MENU OF THE POL!CYin MODULE 

~ Load Lo ad a previousiy saved POLICYin fiie into aeıory 1 

Ed it Ed it or enter data 

Transfer Transfer data froı 8ASEin fiies 

Print Sen d POLICY in print file to the printer 

Sav e Sav e the POLICYin fiie to be used as input into GAHS 

Write llrite the file onto the disk after changing data vaıues 

Finish Leave ıodule after coıpieting work 

.5.3.1 The LOAD Command =. POLICYin 

The LOAD command does not have any sub-menus: lt simply lists on 
the screen the files located ina sub-directory of the current hard disk 
drive named POLICYIH. The file(sl to be loaded into the memory must have 
been saved in the named sub-directory using the WRITE command. Otherwise, 
it will not be possible to use the main menu deseribed above. Once the 

THE POL!CYin ftODULE 
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list is brought on to the screen, use the cursor mavement keys {i.e., the 
UPARROW, DOHHARROW, LEFTARROW, RIGHTARROH, PGDOHH, PGUP, HOWE or EHD 
keys} ta move the cursor on to the file desired and press the RETURN or 
the ENTER key. The screen will blank out and remain !ike that until the 
file selected is retrieved. The main menu wl!! appear on the screen once 
again after the retrieval is complete. The user is now ready to enter new 
data, transfer certain types of data from the BASEin files created and 
saved through the BASEin module or edit the ones already entered. 

POLICYiri 

Once the EDIT command is activated, the main menu will be 
replaced by the edit sub-menu. After selseting the desired data type to 
be entered or edited, a window will appear on the screen c9ntaining the 
raw data. One can, however, transfer same of the data entered through the 
BASEin module by selecting the TRANSFER command from the MAIN menu (see, 
Seetion 5.3.3), rather than entering them through the keyboard. 

FIGURE IV.3.2ı The EDIT Sub-Menu - POLICYin 

ll Dam Edit doıestic production data 

Resource Ed it resource availability data 

Trade Ed it foreign trade data 

Cceff Ed it technical coefficient data 

Livestok Ed it various Iivestock paraıeters 

Param Ed it consuıption paraıeters 

ı Sp e ci al Ed it special data 

Equaticn ı Ed it GAHS equation b lock 

The EDIT menu in this module is quite different than that of the 
BASEin module, as can be seen from Figure IV.3.2. There are, in fact, 
four new commands available for selecting four other windows. This is 
because the POLICYin module allows the assessment of various different 
types of policies once a base solution is obtained. Potentially, all the 
parameters taken as constant in the base run, representing the actual 
situation in any particular year, become policy instruments. Thus, data 

THE POL!CYin "OOULE 
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TASM DATA PRE?ARATiGN MDDULES THE PüL!CYin MQOULE 

contained in the BASEin module but not allawed access to, 
changed in the policy runs of the model by selecting the 
window(s) from the ED!T sub-menu. 

can now be 
appropriate 

In addition to the domestic productian, area, yield and price 
data <DOMl, foreign trade quantities and prices (TRADEl, resource avail­
ability and input prices (RESOURCEl, and technical coefficients of pro­
duction (COEFl, livetock production coefficients <LIVESTOKl 1 cansumption 
price and ineome elasticities <PARAMl and foreign ••change rate and other 
special paramaters <SPEC!ALl can now be changed. 

There is an additicnal window that contains the equations of the 
non-linear programıning package in obtaining the solution of the system. 
Access to this part of the input file has been provided principally for 
experienced users. Nevice users should not change the statements con­
tained therein because this might cause run-time errors •hen obtaining a 
solution. 

~- As in other ED!T menus, the user should not press 1 the RETURH or the EHTER key until he has completed his task 
S .. particular !~ndow. u 

with 

With the ED!T sub-menu on the screen, the user can return to the MAIN 
menu indicated in Figure IV.3.2, simply by pressing the ESC key. 

5.3.2,1 The DOM , RESOURCE, TRADE and COEFF Commands 

The DOM 1 RESOURCE and COEFF windows are exactly the same as 
those that appear the BASEin module <Section 5.2.21. 

The TRADE cammand combines the TRADE and PROCTRAD commands of 
the BASEin module <Sections 5.2.3.3 and 5.2.3.4); this time, 
however, under a sub-menu. The windows that appear are exactly 
the same. 

As already noted abave, the primary purpose far including 
commands on the menu is to allow the editing of individual 
values that may be deemed necessary during policy runs. 
editing procedure is the same as that deseribed in other 
tions. 

The ED!T Coa•and - PQLICYin 

these 
data 

The 
see-
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.5. 3 • . 3 The TRANSFER Comman d 

The TRANSFER command allows cambining certain tables in the 
DATASASE module into different windows of the POLJCYin module. This makes 
entering the relevant values from the keyboard redundant and saves a 
substantial amount of time. The TRANSFER sub-menu that will appear when 
the command is selected, is illustrated in Figure IV.3.3. As can be seen, 
only the data entared and processed through the BASEin module can be 
transferred 

FIGURE !Y.3.3: The TRANSFER Sub-Henu- POLICYin Module 

• 
1 Dem Transfer doıestic production data 

Rescurce Transfer resource availability data ı ı 
ı Trade 1 Transfer foreign trade data ll 

When one of the commands is selected from the sub-menu, the 
program will make the appropriate window current, erase any existing 
values in the window and bring a list of files located in the \BASEin 
directory on to the screen. The program will pause in order to allow the 
user to select the relevant file from the list. Use the cursor mavement 
keys (see Seetion 5. ı.) to mav e on to the name of the d esired fi le and 
then press the RETURN or the <HTFR key in order to make the selection. 

1 Make sure that the same BASEin file 
a different command is selected 

otherwise, the data in different windows 
year. 

S.3.4 The PRINT Command =. BASEin 

is selected each time== ==1

1 
from the sub-menu; 
will not refer to the same 

If a hard copy of all the data entered and transferred into the 
windows, one has to activate the PRINT command. No sub-menus will appear; 
an ASCII file of all the data and the commands of the programıning package 
contained in the work file will be sent to the printer. 

THE POLICYin MODULE 
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TAS~ DATA PRE?ARATiml ~ODULES THE POLlCYin MODULE 

that it contains continuous form paper and that it is turned on, 
before you activate the PRINT command. 1 

Ensure that a printer is attached to your computer, 

Otherwise, an error message to that effect will be displayed and one 
has to restart all over again by pressing the RfTURH or the fHTfR key. 

One can step the printing process by pressing the Ctrl and Break 
keys together. An error message will be displayed on the screen, and will 
prompt you to press the RöTURH or the fHTöR key in order to return to the 
MAIN menu. 

5.3.5 The SA~ Commarıd ::. POLICYin 

ne:{ t 
be 

This command, Ilke the WRITE command to be descr~bed in the 
seetion (5.3.6! 1 saves a file on the hard disk. The type of file to 
saved, however, is quite different. While the WRITE command saves a work 
file, the SAVE command saves an ASCII file containing the required data 
and instructions for obtaining a solution for the policy runs using the 
non-linear programming package. The file saved through this command will 
have a generic name of POLICYIH.* and will be saved in a directory caled 
\GAHSDAT. 

After this file is saved into the appropriate directory make sura 
the fallawing steps are carefully taken: 

1 Leave the spread sheet program. ~~ 
~ Change into the \GAHSDAT directory. 

1 Rename the POLICYIH.* file just saved through the SAVE command, 1 
!L-----------------~,-th_e __ P_aı_ı_c_Yı_H_._*_f_i_ı_e _________ ~ .. -.. ______ _j 

.5 • .3.6 The WRITE Command ::. POLICYin 

The WRITE command has to be used after upctating a policy run 
programıning file, in order to save the new file on the harct disk. When 
the command is activatect, the top row of the screen will prompt the user 
to enter the name of the file under which the work sheet is going to be 
saved. The blinking cursor indicates where one should start keying in the 
name of the file. Do not erase . the directory and the current drive 
incticators. 

The PRINT Co;oand - BASEin 
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F[~:----m-------=-----=--~C-~-PO-LI-CY·-;-~-------------·--------?~1 

The user has to specify a unique name for the policy run program­
roing file, otherwise, it will not be saved, Because of this, get a 
listing of the \POLICYIH directory before starting an editing session • 

T _, n - - .,. mm = = 
It must be stressed that the WRITE command saves the work file 

that the POLICYin module is currently editing; 
while, the SAVE command saves the ASCII file 

. o be used as input into the non-linear programıning package being used • 

. 5.3.7 The FINISH Command = POLICYin 
• 

When work in the POLICYin module is finished, selert the FINISH 
command from the MAIN menu, The sub-menu that will appear on the screen 
will allow the user to save the work sheet if it has not already been 
saved. If this is the case, choose the NO command from the sub-menu: the 
MAIN menu will reappear on the screen allowing the user to selert the 
WRITE command (see, Seetion 5.3.6), If the work sheet has alrE'ady been 
saved, choose the YES command. There are tno options available for leav­
ing the POLICYin modui2 if this is what is desired: one can either e•it 
l•om the data preparation medules and return to the spread sheet by 
selerting the EXIT command or return to the module selertian unit by 
selerting the !NIT command i. see Seetion 5.1.6), 

THE POL!CYin ~ODULE 
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lı VI. SOLUTION OF TASM ll 

6.1 Introduction 

The programıning system, which is used to solve TASM-MAFRA, is 
particularly based on the package of GAMS-MINOS. This package 
allows solving linear and non-linear programıning models. 

Regarding the practical application of TASM-MAFRA it is important 
to understand the basic features and the handling of this 
programıning package. Additionally, basic knowledge of 
rnathematical programıning is required. 

6.2 Organisation of modeling work and the programıning system 

The programıning system has been organized in such a way that it 
allows for a relatively easy handling of tht;, comple:< problem to 
be addressed. Firstly, we have to distinguish between model runs 
regarding~ 

{a) P~st periods, 
(b} Projections {future periods). 

In relation to the methodology outlined in Chapter 2, we 
distinguish between 

1) 

2) 

Consistency and calibration runs {relevant only for past 
periods), 

Base runs {past period and base projection), 

3) Policy runs {change of policy variables or parameters, 
past periodsor future periods). 

In order to solve the model we have to create a so called INPUT 
file, then the GAMS-MINOS Programın has to solve the problem as 
defined in the INPUT file. In addition GAMS-MINOS creates 
automatically a so called OUTPUT file, which contains the 
solution of the problem. Figure VI.1 ilustrates the principal 
approach to solving a problem with the GAMS-MINOS-Package. 

The user of the model {practical application) has mainly to deal 
with the input file and the output file, but he should be 
informed about the conceptions, which are required, and the 
programıning language, which is used in GAMS-MINOS. 

If an appropriate input file is prepared and stored on the hard 
disk, the standard demand for solving the problem is: 

C:\>GAMS (input file) 
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FIGURE VI.l: SOLVING A PROBLEM WITH GAMS-MINOS 

Task Programming system 

1) Creating an Input-file Input-file 

(Problemdefinition, 

Data) 

2) Calling the GAMS-MINOS-Program GAMS-MINOS 

(Formal Algorithm) 

3) Interpretation and analysis Output-f'ile 

of the solution (Solution) 

The name of the input file is, in our case, always termed as: 

TASM'.prn 

I ncluding 
GAMS-MINOS 
including 
list file 

some extensions, which will be explained later. The 
package then creates automatically an output file, 

the solution, which has the same extension • and is a 
(lst) : 

TSAM*.lst 

In order to identify all files exactly, the year is introduced 
~dditionally, such as: 

TASM86*.• 

Finally, a letter indicates, 
information concerning 

whether the files 

-first step runs, 
-second step runs, 
-or policy runs, 

e.g. 
e.g. 
e.g. 

TASM86B.*; 
TASM86C. •; 
TASM86Pl.*; 

If several policy runs shall be carried out, they 
seperated by the number following the letter P (e.g. 
PlO). 

Exaınples: 

contain 

can 
Pl 

be 

TASM92b.prn Input file for a base projectian run in the year 
of 1992; 

[ 
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Output file for policy alternative PS (e.g. less 
restrictive foreign trade regime} in year 1992. 

In order to guarantee the c·onciency for further modeling work, it 
is adviceable to keep up with the above conventions. 

As a final illustration we present below the different types of 
files, created for the example year of 1986: 

TASM86B.prn 
TASM86B.lst 
TASM86C.prn 
TASM86C.lst 
TASM86Pl.prn 

TASM86P1.lst 

TASM86P2.prn 

TASM86P2,.lst 

TASM86P3· .. prn 

TASM86P3.lst 

Input file for the first stage (calibration} run; 
Output file for the first stage (calibration} run; 
Input file for the second step run; 
Output file for the second step run; 
Input file for the policy alternative 1 in the 
base year of 1986; 
Output file for the policy alternative ı in the 
base year of 1986; 
Input file for the policy ~lternative 2 in the 
base year of 1986; 

·· Output file for the policy alternative 2 in the 
base year of 1986; 
Input file for the policy alternative 3 in the 
base year of 1986; 
Output file for the policy alternative 3 in the 
base year of 1986. 

The first four files exist for each year concerning the base 
period. Policy runs in the base period are optional, depanding on 
the type of policy questions and the possibility of explicit 
projection. In some cases it may be suitable to run policy 
simulations in the base and projectian period. 

The input file for 
other input files, 
Provided this, the 
and RESTART. 

policy runs might be quite different from the 
if only some policy parameters are changed. 

GAMS-MINOS Package provides the options SAVE 

Finally, we have to mention that, as far as Symphony is utilzed 
for the creation or changing of input files, it is adviceable to 
use the SAVEcommand of Symphony, which creates for each print 
file additonally a ~.WR1 file. In reference to the example above 
we obtain the additicnal WORK files: 

TASM86B.WR1 
TASM86C.WR1 
TASM86P1.WR1 

6.3 

6.3.1 

GAMS~MINOS: A shi:ırtoverview and introduction of the 
syntax 

Overview 

The GAMS-MINOS package consists bascially of two parts: a model 
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generatian part and a solution part. 

GAMS (General Algebraic Modeling System) provides a programıning 
language, which allows to develop, formulate, modify and document 
a mathematical programıning model of linear or non-linear type, as 
well as other models (not relevant here} in pre-structured 
format. 

MINOS (Modular In-core non-linear Optimization System) is a well 
tested package concerning the solution of mathematical 
programıning models of linear or non-linear type. It also consists 
of certain mathematical algorithms, which have been well tested 
and therefore guarantee that an exact solution (optimal) and 
resul t is achieved, as long as the problem is well defined in the,, 
GAMS part. , 

The GAMS and the MINOS parts are internally linked: GAMS analyses 
and checks the input file (in our case TASM•.prn} and generates 
the information in such a way that it can be osed by MINOS to 
start the solution process. If an accurat solution is achieved, 
ı:nen agaiıı GAMS accepts the resul t and prepares an output in 
standard form and in the form the user may create, if desired. 

FIGURE VI.2: GAMS-MINOS CONFIGURATION AND APPLICATION 

Starting the programın 

Input-file 1 
Problemoriented) 

'-------,-----1 

GAMS 
- Compilation 

- Model generatian 

~ Internal files 
ı-----::__---, 

MIN OS 
Solving 

ı 
V 

GJI.MS 

Internal files 

- Calculation of desired 
output variabels 

- Report generatian 
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ı 
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The user of the package has only to create the input file and to 
start the GAMS-MINOS Package. Beside the problem definition also 
all commands corıcerning the solving procedure and even the 
des:tred calculation of output variables (e.g. summary result. 
tables) have to be started within the input file. 

To create a GAMS input file it is required, however, to follow 
the conventions and to define the problem in the language, 
understandable by GAMS. In the following, a short overview of 
the GAMS syntax will be given and in the next chapter an example 
of the TASM input file will be presented and discussed . 

All statements in a GAMS input file depend upon the categories of 
definition and they are sub divided into statements (e.g. define 
variables, assign varibles with values) and execution statements, 
by which, data, model coefficients or output varibles are 
calculated. 

• 
There are two exceptions: 

(1} If the first character contains the asterisks (•), this 
line is ignored by GAMS. The asterisks (•) can therefore be used 
to include comments into the problem file, which may help to set 
up a logical problem structure offering'a self-documenting layout 
of the file. 

It is alsa adviceable to include some (•) lines, if attention has 
to be paid to certain parameters, special model forrnulations ete. 
Additicnal (*} lines should be implied, if one has to insist on 
certain changes in the program concerning special model runs. In 
reference to such kinds of indication, one should not forget to 
check these modifications for standard or other model runs. 
Finally, the asterisks ("} can be used to change the programme 
itself. For example the calibration constraints obtained in the 
first step run can easily be removed by introducing(•) as the 
first character in the appropriate equation lines. 

(2} The ($} symbol as the first character in a line indicates 
that certain options are in effect, which permit a certain 
control of the programme execution and the output listing. 
Regarding standard applications, the option set in the 
implemented TASM versions should not be changed. In case it is 
required, one can check the Gams.doc file for further 
explanations. 

The most important standard statements and keywords are explained 
in the fallawing sections. 

6.3.2 SET statement 

SET statements 
example in a 
statement like 

are used to define indices of black variables. For 
two commodity case, one might formulate a set 
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SET c commodities /wheat, beans/ 

t t t t 
Gams Index Explanation List of elements 
keyword name concerning the belonging to C 

meaning of C 

In most cases, there is enough space available to indicate the 
elements in a self-documenting form, so that no futher 
explanation is necessary. 

The indices defined in the SET statements can be utilied in other 
statements for computation purposes. Consider, that within such 
calculations an internal loop is carried out, whlch is defined by 
the SET statement. For example, the Variables P (prices) and Q 
( quant.i ties) , regarding our two commodi ties, can be calculated 
(derived from other variables) as follows: 

p (C) = 
Q (C) = 

(certain forrnula) 
(certain forrnula) 

The list of elernents can also be used to assign certain data to 
variables (see below). 

For certain purposes it rnay be convenient· to define sub-sets :of 
indices. For exarnple we rnay disaggregate the cornrnodity list intb 

SETS Cl 
C2 

crop cornrnodities 
livestock cornmodities 

1 . ....... 1 
/ ........ / 

The two sub-sets can now easily be linked and the new index, 
which consists of all commodities, is available. This is executed 
by SET statementof the following type: 

SET C all cornrnodities; 
c (Cl} = yes; 
C (C2} = yes; 

(Note the sernicolons, which are required}. 

Finally, we can use either the index C 
crops and C2 for livestock. If, for 
calculation of prices, the same formula 
(example from above} 

p (C} = 

or the indices Cl for 
example regarding the 
is used, we can write 

At the same time the yields Y for crops and livestock may be 
calculated by different forrnulas, because different information 
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is available. We can therefore write·: 

Y (Cl) = 
Y (C2 l = 

SET statements can be placed anywhere in the programme, the only 
restriotion is that they have to be located in a line before the 
first line, which makes use of it. 

It may, 
places. 
model, 
pool of 
tables, 
part of 

6.3.3 

however, be convenient to pool all sets at one or two 
In TASM all SET statements necessary for running the 

are placed at the beginning of the input file. A second 
SETs, which is used for preparing and generating report 
results are placed after the SOLVE statements in the last 
the programme. 

Definition of Parameters and entering of Data 
• 

(1} The PARAMETER keyword is firstly used to define a parameter 
or a parameter block with certain elements. The example of 
calculating yield would require the following formulation: 

PARAMETER Y 
Y c cı ı = 
Y (C2} = 

Yields of crop and livestock 

Fallawing the SET statement and after dealaring the parameter Y 
as such, certain formulas can be used to assign certain values. 

Secondly, the PARAMETER keyword can also be used for entering 
data into the system. This way of data entering is preferable for 
a veeter of data (n x 1 dimension data set}. In this case, the 
list of elements, defined in the SET statements, has to be used. 
Assuming one would not derive the yield coefficients from other 
data as done above, but enter them directly from statistics, then 
we could write: 

PARAMETER y 
1 wheat 

beans 

./ 

Yield in t per ha 
2.5 
1.5 

It is also possible to enter only part of the data (e.g. for 
crops} and calculate the other (e.g. for livestock derive yields 
from total production and number of animals). 

Note: Remember, the keyword PARAMETER is used ter model 
parameters and exogenous Variables (including policy 
instruments}. Therefore, also data for exogenous variables, like 
factor availabilities or government subsidies can be entered ·by 
the PARAMETER statement. 
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(2) Also the SCALAR statement serves for data entering. But only 
paramaters with a single value can be defined and associated with 
certain data (no veeters or matrices). Typical examples are the 
definition and value assignments for exchange rate and inflation 
rate. 

SCALARS INFRATE 
EXRATE 

Inflation rate 1 60 1 
Exchange rate TL to $ 1 800 1 

(3) Concerning larger data sets, which follow a certain order, 
the keyword TABLE may be used in order to enter two dimensional 
data sets. The TABLE syntax, for our example consisting of two 
commodities,can be expressed as follows for yields and prices. 

TA ELE DATA 

wheat 
beans 

Production 
yields 

2.5 
1.5 

data for Crops 
prices 

80 
300' 

The syntax for TABLE requires no fixed format. Regarding correct 
assignment of numbers, the only requirement is that the number 
crosses the intersection of the row and column name, e.g. at 
least one character of a nu'ınber, must match a letter of the 
column name. 

The size of a table is not limited. If the column of a table is 
not confined to the size of the screen or the length of the 
paper, extended tables can be utilized just by making the 
intersection of the row and colurnn name with a (+). For example 
the second part of table DATA can be entered as follows: 

+ 
ı.ıheat 

yi el d 

area 
xx 
xx 

demand 
xx 
xx 

The information entered by the table format can latter be 
for calculation purposes concerning other paramaters or as 
in the equation system in different ways: 

u sed 
part 

DATA ("wheat", "yields") 

DATA (c' "yi.elds") 

DATA ("wheat", KO) 

DATA (C, KO) 

- refers only to a single 
para-rneter of the table; 

- refers to a (column) veeter of 
pararneters (yields) . Index c 
has to be defined in a SET 
statement; 

- refers to a row vector(pararnters 
for wheat). The index KO mut be 
defined in a SET statement; 

- refers to all elements of the 
table DATA, which are defined by 
the SETs for C and KO. 

For certain calculations it is possible to use only part of the 
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information of a table. In such cases, one has to apply the index 
of the required sub-SET. Instead of C, for example the sub-index 
cı can be written, if reference is made only to crop commodities. 

6.3.4 Calculation of model parameters: Assignment Statement 

If the SETs are defined and the data (including the exogenous 
model coefficients and parameters) have been entered into the 
input file, it is necessary - in applied modeling it is always 
convenient - to modify and manipulate data and to calculate the 
parameters, which finally enter into the mathematical programıning 
model, e.g. the system of equations (see below). 

This can easily be done by the so called assignment statement, 
which represents simple calculation equations written in the GANS 
format similar to the formats in other programıning languages. 

If we intend, for example, to calculate the gross receipt of 
wheat and beans of our information in TABLE~ATA, we have first 
to define the parameters, to which the result of the calculation 
should be assigned, and then we can write down the parameter 
statement e.g. 

PARAMETER 
RECEIF'T (C) 

RECEIPTS Gross receipt per ha; 
= DATA (C, "yields") * DATA (C, prices); 

The internal loop of the GAMS language automatically calculates 
(in our case wheat and beans) the gross receipts per ha for all C 
elements. 

On the right hand side of the assignment statements, 

+ for adding, 
for substracting, 

* for multiplying, 
1 for dividing, 
** for an exponential 
can be employed. 

Regarding certain calculations, it may be convenient to 
standard functions for indexed operations, like 

SUM 
F'ROD 
SMIN. 

· SMAX 

for summing up numbers over a certain domain, 
for multiplicative operations, 
for searching the minimum value of a domain, 
for searching the maximum value of a dom·ain. 

use 

Suppose.. for example, . we w ant to calculate the total area from 
the acreage of crops, then we may just write: 

TAREA· = SUM (C; DATA (C, "Area")}; 

This statement sums up the value of the specific matrix domain 
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over all elements of C. 

The total value of agricultural production can easily be 
calculated in our example by: 
TOPROD = SUM(C,DATA(C, "Area") *DATA(C, "Yields") *DATA(C, "Prices")); 

It is also possible to add up the sum over two or more indices. 
Consider, for example, the case of different land types 
associated with various commodities. If area is specified in the 
DATA table in relation to commodities and land types, and if the 
ıand types are considered ina SET statement (5 for land types), 
then we can write: 

TAREA = SUM ( (C, S) , DATA (C, S) ) ; 

At the same time, it has to be considered that the two indices, 
which are used for summing up, are arranged in seperate brackets. 

6.3.5 Variables • 
The model itself can be formulated, as soon as all the 
parameters are entered and if the calculation staternents for 
model parameters are well defined and entered correctly. 

model 
the 

First, we have to define the variables. Consider that the GAMS 
language recognizes variables only as the endogenous variables of 
the model (in a linear version equivalent to the level of the 
activities). 

This is done by the keyword VARIABLES followed by a 
single or block variables, e.g.: 

list of 

comments 
VARIABLES 
variable name 
SURPLUS 
CROP 

Consumer and Producer Surplus, 
Crop production in ha, 

CONS Domestic consurnption; 

The names of the variables 
forrnulate the equations. In 
defined and inserted. 

will be used 
most cases 

la ter 
b lock 

in order 
variables 

to 
are 

Second, in opposition to other optimization programs MINOS can 
also calculate negative optimal values for the defined variables. 
This may be meaningful in some cases, if the problem is 
formulated in the folloing way. For example, instead of seperate 
export and import activities, one could just use net trade 
acitivities and interprete a negative value of this activitiy as 
import and a positive as export. One should have in rnind that 
this kind of formulation assumes unique world market prices, not 
including transportation costs or specific export or import 
policy. 
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In most cases, however, only positive variables make sense . 
Therefore these variables have to be listedunder the keyword: 

POSITIVE VARIABLE 
CROP Crop production 

If the VARIABLES are defined, one can assign their value in 
reference to the variables. 

Firstly, one can restrict the solution domain for variabl.es, 
we have already done by the keyword POSITIVE variables. This 
be done by so called "upper and lower bounds. The syntax is 
our example): 

{a) for explicit numbers: 

CROP.LO {wheat) =value 1; 
CROP.UP {wheat) = value 2; 

• 

LO 
UP 

stands for not lower, than the specified value; 
stands for not higher, than the specified value; 

as 
can 
{in 

{b) for bounds, entered as data or derived from data {example): 

CROP.LO {"wheat") = 0.8 • DATA {"wheat", "area"); 
CROP.UP ("Wheat") = 1.2 • DATA {"wheat", "area"); 

In this case we have assumed that the solution value for whea·t 
area should be within the domain of -20 % and +20 % of the 
observed wheat area in the base year. 

If we would use this assumption for all crop commodities then we 
could just insert the set index C and write: 

CROP.LO {C) = 0.8 • DATA {C, ''area''); 
CROP.UP (C) = 1.2 :ı: DATA (C, "area"); 

The lower and upper bounds serve as fixed limits, which are not 
changing during the solution process. 

Secondly, the solver of mathematical programıning follows an 
iterative procedure in order to achieve the maximum or minimum of 
the objeç:;tive function. Without any additonal information, the 
solver starts from zero for all model variables and tries to 
fulfill the bounds and the restriction set up by the equation 
("equal" or "greater than" conditions). In standard linear 
programs, there is generally no problem to reach a feasible 
solution, which satisfies all restrictions {if there exist any), 
and finally an optimal solution {if there exists one) after a 
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number of iterations. In the non-linear case the solver may have 
s ome trou.ble w ith a zer o starting value ( because there m ay not 
exist any derivatives or gradients, or at least they may not be 
meaningful) . 

Therefore, it is adviceable to give the initial or starting value 
for the most important model variables. This can alsobedone by 
assigning absolute numbers directly (alternative a) or by using 
other informations available in the input file. For example: 

Alternative 
Alternative 

a) CROP.L ("wheat") = value 
b) CROP.L (0) = DATA (0, "area") 

The extension .L means the model variable itself. During the 
solution process, the value of Crop.L (or any other variable) 
changes and the optimal value for initialized variables can be 
quite different from the starting value. As it can easily be 
checked (by changing the starting value), the bptimal level of 
the variables will not be influenced by the initial values. 
However, the number of iteratons for reaching the optimum and 
solution time depend among others on initial values. 

In general we know that at least certain variables will not equal 
zero. If we transfer this knowledge to the solver, the solution 
time can be much smaller in the cases of a linear as well as a 
non-linear model. 

6.3.6 Equations and Solve 

The equation part of the input file defines the mathematical 
relations between the model variables. Therefore, also non-linear 
relations have to be expressed within the equations explicitly. 
The equation part consists of two sub-parts: 

In the first part the equations have to be declared and named and 
in the second part they have to be formulated explicitly. The 
equation part is indicated by the keyword EQUATIONS. The general 
syntax is the following (our example is the extended 3 blocks of 
equations) : 

EGUATIONS 
LAND 
COMB 
OBJ 

LAND .. 
COMB (C) .. 
OBJ .. 

EXAMPL /ALL/; 

Available l.and, 
Commodity balance, 
Objective function; 

SUM (C, CROP (C)) = L = TLAND; 
CROP (C) • DATA (C, "Yields") = E = CONS (C);· 
SUM (C,ALPHA(C) • CONS (C) + 0.5. • BETA (C) 
• CONS(C) •• 2) - SUM(C,CROP(C)} • COST (C)) 
= E = SURPLUS; 

MODEL 
SOL VE EXAMPL MAXIMIZING SURPLUS USING NLP; 
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we will first explain the economic problem and the assumptions of 
the small example and then the syntax will be deseribed in more 
detail. 

The problem covers a number of crop commodities as defined in the 
SET statement for C (not listed here). For each commodity only 
one production activity is considered. Beside the implicit land 
costs (shadow prices for land) there are only variable costs per 
ha (PARAMETER COST (C)). 

Domestic production is assumed to be equivalent to domestic 
consumption (closed economy). Domestic demand follows a linear 
price responsive demand curve, which is used to consider the area 
beneath the demand curve. If the variable costs are substracted, 
one obtains the producer and consumer surplus, which is 
maxirnized (for methodological details see Chapter 2). 

• 
The LAND equation states that total land use must be equal or 
lower than the available land TLAND. Since all produciton 
activities are formulated in ha unit, the' land input coefficient 
is 1 and may therefore not be considered .. ·, 

The second equation is a commodity balance black which 
that for each commodity C's domestic supply equals 
consumption CONS. S.upply_ is just crop acreage mul tiplied 
given yield per ha. 

implies 
domestic 
with the 

The final equation defines the objective value (in our case 
SURPLUS), which enters the solve statements. 

The model formulation and in principle the input file is finished 
by two additional statements. 

In the MODEL statement a certain name has to be given 
entired model. Additonally, one has to define for MINOS, 
equations shall be considered. 

to the 
w hi ch 

/ALL/ means that all equation stated as such in the prograrn 
are considered; 

A modification would be, for example, 
restriction. In such a case, instead of 
equations explicitly. For example: 
/COMB (C), OBJ/; 

not to consider the land 
/AL.L/ one has to list all 

This statement allows for a very flexible model modification. 

The SOLVE sta:tement consists of 

the name of the model as defined in the statement before, 

the name of the objective variable and an 
for MINIMIZING or MAXIMIZING, 

ord er 
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an order 
programın. 

LP (Linear 

concerning 
Alternative 

Programming) 

the solver to be utilized by the 
to NLP (Non-Linear-Programming), 

could be used. 

Turning back to the syntax of the equation part, we can 
summerize: 

The mathematical operaters (single or indexed operators) 
can be used in the same way as in the Assignment Statements. 

The equation can have an equality or inequality operater 
with the following meaning: 

= E = left h and s ide of the equation equal to right h and s ide,, 
= L = left h and s ide of the equation is lower than or equal t.o 

right h and side, 
·- G = left h and s ide of the equation is greater than or equal 

to right han d side. • 
Each equation must begin with a declaration, which is 

listed in the declaration block. 

Block equations are market by the associated SET index. 

The objective function must have an ''=E='' sign. All 
arguments have to be listed on one side and the objective value 
has to be exposed on the other side. 

6.3.7 Options, Preparation of results and Display 

The concepts explained above are sufficient to define a 
input file, to run the model and to receive an output 
solution in standard form. 

complete 
of the 

GAMS provides some additicnal possibilities 
and direct the solution process as well 
alternatives are included in GAMS regarding 
calculation of interesting results. 

OPTIONS is such a GAMS programme statements 
modifying default values. Especially in 
default values may not be sufficient to run 
fully. 

in order to influence 
as the output and 

the summarization and 

and it is used for 
large problems, the 
the programın success-

For example, there might be a default of "1000" in the program 
for the maximum number of iterations. In case that this is not 
sufficient, e.g.if the optimal solution is not achieved in 
the sequence of this number of iterations, one may place an 
OPTION statement before the SOLVE statement: 

OPTION ITERLIN = 2000; 

For more details about the available OPTIONs·, check GAMS. DOC 
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file {section 14}. 

There is alsa a number of so called OOLLAR control statements 
{written as$***}, which permit same flexibility in controlling 
the GAMS compiler listing. Several of these statements are 
implement'ed in TASM-MAFRA in order to suppress non-necessary 
output and keep the output file small and transparent. For 
details about the meaning of these statements, see GAMS.DOC file 
{ sec~ion 13) . 

GAMS offers the possibility to use the model results for certain 
additicnal calculations, for aggregating model results or just 
for arranging the results in a well structured table format. 

The syntax is exactly the same as mentioned in the above 
sections, particularly in the seetion about the assignment 
statement. One can apply primal results as ~ell as dual results 
in order to calculate values of interest. In sequence to the 
example above: 

CROP.L {c} 

COMB.M {C} 

indicates the optimal... crop acreage 
allocation as an outcome of MINOS. 
{Remember that exactly the same variable 
has been used as for initiating the 
starting values}. 

indicates the MARGINAL {shadow price} of 
a certain {black} of a model ~quation. In 
our case, this marginal or dual presents 
the endogenous {market} price of the com­
modities under competitive conditions on 
the demand and supply side. 

For illustration purposes a short programme part 
calculates the value of agricultural production, 
intermediate inputs {here equivalent to variable 
value added. This programme part has to be placed 
statement in the input file. 

as listed below 
the value of 

costs) and the 
after the solve 

PARAMETER 

VALPROD = 
VALINPUT= 
VALADD = 

VALPROD -
VALINPUT­
VALADD 

Value of production, 
Value of intermediate inputs, 
Value added of the sector; 

SUM (C,CROP.L(C} • DATA(C,"yields''} • COMB.M(C)}; 
SUM (C, CROP.L (C} "COST (Ll}; 
VALPROD - VALINPUT; 

DIPLAY VALPROD, VALINPUT, VALADD; 

In the first statement the parameters used for assigning the 
calculated values are defined. The first assignment equation 
calculates the value of production in the agricultural example 
seeter by endogenous crop acreage multiplied with the exogenous 
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Of 
of 

SUM 

yields and multiplied with the endogenous agricultural prices. 
course, it would also be possible to calculate the value 
agricultural production for each commodity (just remove the 
on the right hand side and index the PARAMETER on the left 
side of the equation like VALPROD (C)). The VALINPUT and 
VALADD statements can directly and easily be interpreted in 
similar way. 

h and 
the 

a 

The DISPLAY statement causes GAMS to print the values of the 
specified parameters in the output file, If the specified 
parameter has two dimensions, the values are printed in a table 
format similar to those used for data entering. It is also 
possible .to display results directly. For example: 

DISPLAY CROP.L (C), COMB.M (C}; 

The DISPLAY statement is particularly suitable for comparison of 
model resul ts w ith the observed statistical data i'n the base yea·r 
(model evaluation). Finally the DISPLAY statement can also be 
used in order to dexpose calculated parameters, which enter the 
equation system. For example, the parameters alpha (intercept) 
and beta (slope) of the demand curve may be calculated on the 
base of given prices, quantities and assumed elasticities. If it 
is useful to.display them, the DISPLAY statement can also be 
placed before the SOLVE statement. 

6.4 An example of a TASM-MAFRA Input-file (TASM81b.prn) 

As mentioned earlier, if an Input-file is created in cooperation 
with Symphony or another editer programme like Kedit or Word, it 
has to be stored on the hard disk. Subsequently, the GAMS-MINOS 
Package can be started and the input file has to be declared. The 
following run creates an output file, which contains the complete 
input file in the first part. Any compilation errors can be 
detected in this first part of the output file. 

In the following the first part of the output file (with a few 
exceptions) will be presented and briefly explained. We attend to 
this specific part, because of the included enumeration of all 
statements and the possibility of direct reference to interesting 
domains. 

The real input file differs in the following aspects: 

It can be identified by small as well as large letters, 
depending on typing. 

The first two lines (headings, page indications) do not 
appear neccessarily. 

The input file can contain DüLLAR control statements, 
which are not listed in the output file. 
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The lines are not enumerated on the left side. 

The structure of the input file was created during the first half 
of this consultancy work. At that time only an older version of 
GAMS was available, which was more restrictive. The present GAMS 
version allows to begin with input statements in cloumn 1 of the 
file. However, the present version accepts also the format of 
input files, which were created in reference to the older 
version. 

In the appendix to this chapter a complete input file is 
presented for the example year of 1981. Since this input file is 
the one of the first stage run, it can alsa be found on the hard 
disk of the Ministry's assigned PC under the file name: 

TASM81B.FRN; 

• The input files of the other years differ only with respect to 
the yearly data. They can also be found on the hard disk of 

assigned Ministry,FC. 

Since most parts of the input files are self-documenting and 
because the GAMS syntax and main principles have been explained 
in the last chapter, only few comments will be made. The 
following reference numbers have to be seen in the context with 
the numbers of each line of the input file. 
Line-No: 

1-2 

3-29 

30-165 

162-902 

(Not printed) Dellar control statement for title 

"TASMl" and for suppressing non neccessary output; 

- Cornrnentary statements (*in first column), 

- no influence on the programme, 

- for remembrance of working with TASM-~~$RA, 

- space for a short notice in the case of sorne introduced 

changes to the progra~me; 

-SET statements (see also chapter 3, dictionary), 

- 30 to 135 primary sets of block or sub-block elements, 

- 136 to 165 definition of higher leveled sets, based on the 

primary sets. 

Entering of basic statistical data and model coefficients 

(exogenous variables, policy variables, input-output coeffi­

cients, elasticities from econometric estimates, nurnerical 

assumptions and guestimates); 
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The DOM Table presents basic statis~~cal data for the domestic 

agricultural seeter on the level of ~~e 55 commodities (de­

fined by the set inde:< O), as the re =.re: 

- domestic production in 1000 tons, 

- area or n~~er of animals in 1000 ~a or 1000 heads (average 

stock of animalsin the respective year), 

- yields in tons per ha (crops) or :.C.~ per livestock unit, 

- farm gate prices in Turkish Lira ;~r kg. 

The last colornn RYIELD presents the =elative yield in relation 

to the base year of 1979 (~ 1.). Re:.;;;tive yields are used for 

upctating the basic production coeff~=ients according to the 

cornmodities. 

The TRADE table contains basic stat~~tica~ foreign trade data 

concerning cor.midities in raw form, ~amely quantities (-Q) and 

prices on the export (EXP-) and impc=t (IMP-) side. 

Prices are in US-Dallar per ton and ~antities are termed in 

1000 tons. 

The indices ESP-PQP and IMP-PQP are =ot relevant. 

The PROCTRPnE table also presents fc=eign trade data, but here 

in the processed form. Only for cer~~in commodities, depan­

ding on the available statistics, fc=eign trade in processed 

form is considered explicitly and w~~h the exception of an 

aggregated processed commodity. For =ommodities, which are not 

listed in PROCTRJI.DE, exports and imp;:.rts of processed cormnodi­

ties are converted into raw form ane considered in the TRADE 

Tab le. 

FACTOR means the canversion rate be~~een raw and processed 

commodities. The coefficient 1.177 eı-plains for example that 

1.177 units of wheat are processed t~ receive one unit of 

wheatflour. TPRICE denetes the price per ton of the processed 

commoditiy. T~nEQ indicates the t=a~e quantity. The No or a 

positive sign characterize exports C-jd a negative sign rneans 

imports of processed commodities. 

t: 

' 

' L 

1 
D 

1 

L 

[ 



• •••••••••••••• • •• • •• •• 

. . 
~ 

' 
J 

~. . ·~ 

j 

j 

J 

J 

o 
o 

309-369 

374-437 

447-450 

463-820 

The table PAR contains pararneters concerning demand for agri­

cultural commodities. ELAST-? are the p=ice elasticities and 

ELAST-I identifies ineome elasticities. These elasticities are 

based on econometric estimations and partly on assurr~tions 

(guestimates) . 

The coefficients listed under FACTOR and COST are not rele­

vant, because in the presant version the demand is rnodeled on 

farm gate level. 

The columns PQPl and PQP2 are reserved for coefficients of the 

non-linear cost function. 

This part (TABLE RES) presents data of given resources or in­

put costs. Under QUANT the quantity of resources, which are 

available in the respective year, are listed. The correspon-

dinq is true for prices. • 

REINDEX is utilized for updating purposes and only relevant 

for same inputs. PQP3 is indicated in the second step run of 

the model. 

In the first step run the MACRO parameter only consists of the 

exchange rate (TL/US Ş), the technology coefficient TCOEF 

(sectoral relation between animal and rnechanized technology) 

and a fallaw coefficient FCOEF (relation between cereal and 

fallaw area) . 

For the sec9nd step run and in the fareeasting version same 

additicnal ~~CRO parameters are required. 

The large IOC-table presents the basic p=ocess specific input 

and output coefficients of the production activities in the 

model. As far as crop production activities are concerned, 

only the animal technology processes are listed. The coeffi­

cients of tractor technology process will be derived from the 

animal technology by global assuw~tion. 
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As far as specific information is available the coefficients 

of the animal and tractor technology based activity could also 

be entered directly (enlarged IOC table) . 

Specific knowledge about these coefficients can be gained by 

reading the SET state~ents in the baginning of the input file. 

More information on the sources of these coefficients is given 

in chapter 4. 

In the present version, the IOC table is the same for every 

year. Some of the coefficients are updated by using the up­

dating indices, already mentioned above. 

All coefficient are based on the per ha or animal terminology. 

Usual land requirement is therefore 1 ha with the exception of 

fallaw activities, which consequently need 2 ha. 

Labour and animal power requirements are 4e~ed in hours per 

ha. 

Fertilzer and seed requirements are measured in kg per ha. 

The Yields of the commodity itself and the by-product (e.g. 

F-wheat) are exposed in tons per ha. 

The livestock activities (lines 770-820) present the labour 

requirement per year, which is equally distributed to the 

quarterly periods. 

The total feed requirement coefficient TENE is replaced and 

calculated by a feed requirement function. 

The lines 776-782 present the various minimum feed require­

ments of the sub-components in percentage of the total feed 

requirement TENE. These relations are in the present version 

constant over time. 

The outputs of the livestock activities are rneasured in kg per 

average stock. 

L 
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In this part of t~e programme, some additicnal coefficients 

and technical relations, which are necessary for modeling the 

feed-livestock sector, a·re listed (for more details see below). 

This prograrr~~ part contains assignrnent statements for trans­

forming data and for calculating the parameters, which are 

needed for the final model. We have to cansicter that in most 

of these statements indices are used and because of the 

internal loop mechanisrns of G~~S, the calculations are carried 

out for all of the associated elernents defined in the set 

statement. 

In line 919 the quadratic cost term of the labour supply 

function is calculated, based on the Turkish Lira labour wage 

rate, which is transformed into US-dallar (remember that the 

total final model is formulated in US-qollar terms). This wage 

rate is divided by the effective labour use, which is obtained 

from the avail>able labour Stock and an average unemployment 

rate (for the .. methodological details see chapter 2.3.3.2.2). 

In Line 921 the corresponding calculation for tractor and 

machinery service supply is made. 

In the followfng staternents the coefficients of the IOC table 

are transformed and transferred to the parameter P (crops) and 

Q (livestock) . At this stage a mechanized process for each 

crop production activity is created. 

It is assumed that using a tractor for 1 hour is equivalent to 

the use of animals for 10 hours. Therefore, tractor demand is 

1/10 of animal power demand per ha (lines 940-943) . Accor­

dingly, the labour requirernent· for the m.achanized process is 

90 % lower than animal power time (lines 929-936) . 

Except for labour, animal power and tractor requirements as 

well as all the other coefficient are the same for both kinds 

of technology. 
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For tea and pasture use only, an animal power activity is 

ass~~ed (lines 951-954) . 

In line 964 and 965 labour requirements and animal power 

supply of the livestock activities are transferred to 

quarterly coefficients (remember that the associated model 

restrictions are formulated on a quarterly basis) . 

In line 967 total feed requirements per animal unit is calcu­

lated. For this calculation a certain absolute feed require­

ment cornponent and a yield depanding (milk, meat, eggs) compo­

nent is distinguished. The assumed coefficients are given in 

table FEEDABS (line 884-893) and by the parameter FEEDREQ 

(line 871-883) . The last parameter is the feed requirement in 

kilostarch equivalent per kg output. 

• 
In line 969 the minimum feed requirements of the different 

feed sub-groups are calculated. 

For the computation pf the demand function, first-some addi­

ticnal parameters are defined. 

(Line 998 presents the condition for the computation of 0/1 

Index concerning foreign trade with processed commodities) . 

In the lines 1001-1005 dornestic consumption is derived from 

domestic production, exports, imports, the by-products used 

for animal feeding and from feedgrain. 

Then the slope (BETA,line 1009) and the intercept (ALPHA, line 

1014) is derived for all commodities as stated in chapter 

2.3.3.2.1 in this report. 
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Only for calibration purposes the slope of cereals is zere 

(line 1011), which means ·that prices are e:-cogenous. This 

allows an exact calculation of feedgrain demand from the 

ass~~ption mentioned above. In the second step run this 

statement is removed and the feedgrain demand nurobers {line 

899-902) are updated. This leads to a consistent calculation 

of domestic consumption. 

The final model part presents the VA.~IABLE and EQUATIONS. 

(consider lines with a (*) in the first column are neglected). 

The main statements refer exactly to the core matrix lined out 

in chapter 2.3.2. 

The feed seeter is more detailed. The equations in line 1088-

1106 present feed supply disaggregated to different supply 

• categories. Line 1108 presents the total feed balance, the 

supply of different categories (left hand side) and demand of 

the livestock seeter are surnmed up. The lines 111-1117 ensu=e 

that the minimum feed cornposition requirements are fulfilled 

(feed subgroup balances) . 

Finally, the equation MINGRAIN {line 1119) ensures, that cer­

tain minimum shares of single cereal types is in relation to 

total feedgrain. 

Line 1144-1145 expresses the calibration constraints for the 

first step run. 

The equation CSRBAL sums up the cereal area and FALBAL the 

fallow area, which are calibrates in the next two equations 

by using the coefficient MACRO ("FCOEF"). 

A similar procedure is applied to technology calibration in 

line l160-1165. 
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The final eq~ation defines the objective value PROFIT (here 

sum of producer and consu~er surplus) . In lines 1167-1168 the 

area beneath the demand curve is calculated. Sequently export 

revenues are added and import e:-~penditure substracted {lins 

1169-1171). Finally, production cost are substracted (line 

1172~ cost for seed, fe~tilizer and capital; line 1173: labour 

and tractor costs as defined by the assumed supply functions). 

This part contains some options for controlling the execution 

process. 

Line 1187 defines the model by all the equations listed above 

(except equations with (*) in the front) and line 1188 calls 

the model solver. 

The remaining statements are applied for displaying model re­

sults at the desired aggregation level ana format. Since these 

statements are optional, the input file could finish with line 

l188. 

Firstly, parameters for the additicnal output table are de­

clared. In the following the output table DPRICE is defined by 

assignment statements. Since we want to compare the modeled 

price with the observed one, the statistical price is taken 

from DPRI (defined in line 1007 by the domestic price in TL 

and the exchange rate) and the model price is characterized by 

the shadow price of the corrmodity balance COMBAL.M. 

Line 1200 calculates the relation between both prices. 

Finally, we take the shadow price from the export and irnport 

restriction as first indicator for the relativ cornpetiveness 

of foreign trade. 
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In these lines an aggregated user balance is s~~merized for 

each ccmmodity, e:-dsting of 

- total production, 

- total trade, 

- feedgrain use, 

feed by products, 

- and domestic consumption. 

All these components are taken from model results. Therefore, 

this output table can be used in order to check, whether the 

model is really forrnulated consistent in terms of quantity. 

Only after a number of test runs consistency has been 

achieved. 

In output table PQPCOM the coefficient of the quadratic cost 
• function is calculated as deseribed in chapter 2.3.3.2.3. 

Additionally, the relative share of the shadow price of the 

calibration constraints to the market price is calculated. 

DEM is only for displaying the parameters of the demand func­

tions in one output table. 

In PQPLIV the non-linear cost terms for the livestock seeter 

are calculated. 

This statement prints the deseribed output table and so~e 

other informations into the output file. 

The last part of the input file computes the cost structure 

and the revenue structure in absolute and relative terms for 

each production activity. This calculation is based on the 

physical input and output coefficients as well as an exogenous 

and endogenous prices for outputs and inputs. In econornic 

terms, the calculated shares express the relative importance 

of the various input and output items. 



This cost evaluation is based on the basic theorem of mathema-

tical programıning models which characterizes t~e fact that 

economic costs match the econornic revenue for all realized 

activities. 

More details will be explained in connection with the presen-

tation of results. 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

*-----------------------------------------------* 
* 
* 
* 
* 
* 
* 

T U R K I S H 

A G R I C U L T U R A L 

M O D E L 
TASM MAFRA 

S ECTOR 

* 
* 
* 
* 
* 
* *-----------------------------------------------* 

* 
* 
* 
* 

CALIBRATION -VERSION FOR THE 

PERIOD 1979 - 1986 

* 
* 
* 
* *-----------------------------------------------* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DEVELOPED BY(C}: 

PROF. DR. S. BAu~R 
INSTITUT FOR AGRICULTURAL POLICY 
NUSSALLEE 21 , D 5300 BONN , FRG 
TEL. 49-228-732502 OR 49-2255-4165 

AND 
PROF. DR. H. KASNAKOGLU 
DEPARTMENT OF ECONOMICS 
MIDDLE EAST TECHNICAL UNIVE~SITY, ANKARA 
TEL. 90-4-2237100 :2003 OR 2056 

* • 
* 
* 
* 
* 
* 
* 
* 
* 
* *---------------------------------------------------------------* 

* 1. SET SECTION ( DEFINITIONS ) 
*-----------------------------------------------------------

SETS S AGREGATED LAND TYPES 
1 DRY-EITH, IRR-EITH, DRY-GOOD, IRR-GOOD, TREE, 

L LABOR DIVIDED INTO 4 QUARTERS PER YEAR 
1 LABOR-lQ, LABOR-2Q, LABOR-3Q, LABOR-4Q 1 

A ANIMAL POWER DIVIDED INTO 4 QUARTERS PER YEAR 
1 ANIMAL-lQ, ANIMAL-2Q, ANI~~L-3Q, ANIMAL-4Q 1 

PASTURE 1 

M MACHINES LIKE TRACTOR POWER DIVIDED INTO 4 QUA.~TERS PER YEAR 
1 TRACTOR-1Q, TRACTOR-2Q, TRACTOR-3Q, TRACTOR-4Q 1 

F FERTILIZER (DUENGER) 
1 NITROGEN, PHOSPHATE 1 

1 
D SEEDS (SAATGUT) 
1 S-WHEAT, S-CORN, S-RYE, 

Ol 
1 

S-CHICKPEA ,S-DRY-BEAN, S-LENTIL, 
S-TOMATO, S-GR-PEPPR ,S-CUCUMBER, 
S-COTTON, S-TOBACCO, S-SUG-BEET, 
S-RICE, S-SESAME, S-ALFALFA, 

OUTPUT CROPS 
WHEAT, CORN, RYE, 
CHICK-PEA, DRY-BEAN, LENTIL, 
GR-PEPPER, TOMATO, CUCUMBER, 
GROtJI'.iDNUT, SOYABEAN, SESA.."'iE 1 

TOBACCO, TEA, CITRUS, 

S-BARLEY, 
S-POTATO, 
S-SUNFLWER 
S-MELON, 
S-FODDER 1 

BARLEY, 
POTATO, 
SUNFLOI\'ER, 

. COTTON, 
GRAPE, 

S-SOYABEAN, 
S-ONION, 

,S-GROUNDNT , 
S-?ISTAC:!I , 

RICE, 
ON I ON, 
OLIVE, 
SUG-BEET, 
AP?LE, 

1 
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58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7l 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87' 
88 
89• 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
lll 
112 

PEACH, ~2RICOT, 

ST~.WBERRY, B~.NANA, 

02 OUTPUT ANIMALS 

CHERRY, 
QUINCE, 

WILDCHERRY, MELON, 
PISTACHIO, HAZELNUT/ 

/ SHEEP-MEAT, SHEEP-MILK, 
GOAT-MEAT, GOAT-MILK, 
ANGOR-MEAT, ANGOR-MILK, 

SHEEP-WOOL, 
GOAT-WOOL, 
~.NGOR-WOOL, 

COW-HIDE, 
BUFAL-HIDE, 

SHEEP-HIDE, 
GOAT-HIDE, 
Al'IGOR-HIDE, 

BEEF, COW-MILK, 
BUFAL-MEAT, BUFAL-MILK, 
POLTR-MEAT, EGGS / 

Gl FEED -- STRAW AND HAY 
/ F-WHEAT, F-CORN, F-RYE, F-B~~LEY, F-PULSES, 

F-ALFALFA, F-FODDER/ 

G2 FEED -- CONCENTRATES 
/ WHEAT, RYE, BARLEY, SUG-BEET/ 

G3 FEED -- GRAINS 
/ WHEAT, CORN, RYE,BARLEY/ 

G4 FEED OILCAKE 
/SUNFLOWER, GROUNDNUT, COTTON, SOYABEAN / 

GS FEED -- GREEN FOODER AND HIGH QUALITY HAY 
/ FODDER,ALFALFA/ 

TF TOTAL FEED SUPPLY IN ENERGY VALUES 

• 

/TSTRAW, TCONCEN, TGRAIN, TFODD, TOIL, TPAST/ 

TS SUBGROUPS OF ENERGY REQUIREMENTS FROM THE LIVESTOCK SECTOR 
/ TGRCONOIL, TGROIL ,PASTFEED / 

TE TOTAL ENERGY 
/TENE/ 

T PRODUCTION TECHNIQUES 
/ANIMAL, MECHANIZED / 

I SINGLE CROP ACTIVITIES (FRUECHTE UND FRUCHTFOLGEN) 
1 SWHEATD, FWHEATD, SWHEATI, SCORN-D, FCORN-D, 

SCORN-I, SRYE--D, FRYE--D, SRICE-I, FRICE-I, 
SBARLYD, FBARLYD, SCKPEAD, SCKPEAI, SDBEANI, 
SLENTLD, SPOTATI, SONIOND, SONIONI, SGPEPPI, 
STOMATI, SCUCUMI, SSUNFLD, SSUNFLI, SGRNUTI, 
SSBEANI, SSESAMI, SCOTTNI, STOBACD, SMELOND, 
SMELONI, SSBEETI, SALFALI, SFODDRD, PASTUSE, 
OLIVE-D, TEA---D, CITRS-I, GRAPE-D, 
GRAPE-I, APPLE-I, PEACH-I, APRIC-I, 
CHERR-I, WCHER-I, STBER-I, BANAN-I, 
QUINC-I, PISTA-D, HAZEL-D 1 

J LIVESTOCK PRODUCTION ACTIVITIES (TIERHALTUNGS- AKTIVITAETEN) 
1 SHEEP, GOAT, ANGORA, CATTLE, BUFFALO, MULE, POULTRY 1 

JC LIVESTOCK ACIVITY AND COMMODITY CORRESPONDENC 
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113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
ıso 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 

/SHEEP-MEAT,GCAT-MEAT,h~GOR-~ZAT,BEEF,BUFAL-MEAT,MULE,POLTR-MEAT/ 

B AREA 
/ A-WHEAT-, A-CORN--, A-RYE---, A-BARlEY, 

A-CHKPEA, A-DRBEAN, A-LENTIL, A-POTATO, A-ONION-, A-TOMATO, 
A-GRPEPR, A-CUCUMB, A-SUNFLR, A-GRDNUT, A-COTTON, A-TOBACO, 
A-SRBEET, A-MELON-, A-PISTAC, A-RICE--, A-SBE~~-, A-SES~~. 
A-OLIVE-, A-CITRUS, A-APPLE-, A-APRICO, A-WDCHER, A-SBERRY, 
A-QUINCE, A-HAZELN, A-TEA---, A-GRAPE-, A-PEACH-, A-CHE~~Y, 
A-BANANA, A-ALFALF, A-FODDER / 

BC CEREAL AREA 
/ A-WHEAT-, A-CORN--, A-RYE---, A-RICE--, A-BARLEY / 

BF FALLOW AREA / FALLOW / 

Bl FOODER / ALFALFA,FODDER / 

B2 FODDER /A-ALFALF,A-FODDER / 

E PRODUCTION COST STRUCTURE (PROD.-KOSTEN-STRUKTUR) 
/ SEED , FERTILIZER , CAPITAL / 

SET O ALL OUTPUTS 
SET OCR CROPS 
SET LM LABOR AND TRACTOR; 

; 0(01) = YES; 0(02) r YES; 
; OCR(Ol)=YES; OCR(GS)=YES; 

k~(L) = YES; LM(M) = YES; 

SET LMF LABOR TRACTOR AND FERTILIZER 
LMF(k'1) = YES; Ll'.F(F) = YES; 

SET TC FEED REQUIREMENT COEFFIENTS; 
TC(TF) = YES; TC(TS) = YES; 

SET G ALL FEED COMPONENTS !NCLUDING TOTALENERGY AND SUBGROUPS; 
G (Gl) YES; G(G2) YES; 

SET ro 

G(G3) YES; G(G4) YES; 
G(GS) = YES; G(TC) = YES; 
G(TE) = YES; 

ALL I-O 
IO(L) 
IO(D) = 
IO(G) = 

COEFFICENTS EXCEPT L~~; 
YES; IO(A) YES; IO(M) = 
YES; IO(O) = YES; 
YES; IO(B) = YES; 

SET IR SINGLE AND ROTATION CROPS; 
IR(I) = YES; 

SET IRJ ALL PRODUCTION ACTIVITIES; 
IRJ(IR) = YES; IRJ(J) YES; 

YES; IO(F) 

SET CAL ALL OUTPUTS (~JL~T AND INTERNAL PRODUCTION); 
OAL(O) = YES; OAL(GS) = YES; 

YES; 

*----------------------------------------------------------------------
* 2. BASIC STATISTCAL DATA (PROCESSED IN S~2HONY- G~~SDAT) 

3 
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ı 68 * (TO BE YEARLY UPDATED VS. PROJECTED ) [ 
169 *----------------------------------------------------------------------
170 
171 r 
172 TAELE DOM DOI'.ESTIC ?RODUCTION DATA ! 
173 

~ 

174 DPROD AREA YIELDS DPRICES RYIELD 
175 r 
176 WHEAT 13538.51 6638.97 2.039 18.03 0.9872 
177 CORN 1212.44 287.81 4.213 22.45 0.8966 
178 RYE 704.81 423.51 ı. 664 14 .ll 1.0025 
179 BARLEY 5629.77 1826.65 3.082 14.72 ı. o 633 
180 RICE 198.00 42.18 4.694 54.38 0.9041 
181 CHICK-PEA 297.67 158.49 ı. 878 35.07 1.0444 
182 DRY-BEAN 66.91 43.95 1.522 61.25 1.0159 
183 LENTIL 436.07 376.36 ı. 159 55.45 1.0500 
184 POTATO 3000.00 220.13 13.628 21.25 0.9814 
185 O NION 1090.00 58.50 18.634 24.33 1.0028 
186 GR-PEPPER 600.00 31.38 19.119 28.27 1.1961 
187 TOI'..ATO 3600.00 99.71 36.10 6 21.58 ı. 1155 
188 CUCtw.BER 510.00 27.64 18.455 27.02 1.1062 
189 SUNFLOWER 720.21 723.19 0.996 31.34 0.8674 
190 OL IVE 400.00 484.47 o. 826 43.55 0.9062 
191 GROUNDNUT 57.00 23.98 2.377 7 6. :!8 0.9913 
192 SOYAEEAN 15.00 10.97 1.367 36.79 0.8556 
193 SE SAME 25.00 18.51 1.351 90.59 1.0817 
194 COTTON 780.77 550.35 ı. 419 149.72 0.9595 
195 SUG-BEET 11165.45 290.89 38.384 3.91 0.9536 
196 TOBACCO 161.91 177.72 0.911 137.03 1.0181 
197 TEA 192.26 87.25 2.204 41.00 0.3492 
198 CITRUS 958.00 53.72 17.833 23.28 0.7857 
199 GRAPE 3700.00 748.24 4.945 42.91 1.1232 
200 APPLE 1450.00 247.42 5.861 21.32 ı. 0025 
201 PEACH 265.00 23.69 ll. 185 41.52 1.1413 
202 APRICOT 105.00 29.59 3.548 52.67 o. 87 91 
203 CHERRY 95.00 20.52 4.629 48.36 0.9859 
204 WILDCHERRY 60.00 13.67 4.388 41.05 1.0098 
205 MELON 4500.00 263.19 17.098 18.95 0.9343 
206 STRAWEERRY 23.00 4.99 4.606 148.07 1.0455 
207 BI'.NANA 30.00 1.59 18.813 225.43 1.2071 
208 QUINCE 56.00 7.94 7.053 29.64. 1.1462 
209 PISTACHIO 25.00 74.74 0.334 350.93 ·0.9566 
210 HAZELNUT 350.00 333.99 ı. 048 110.48 ı. 1645 
211 SHEEP-MEAT 377.70 49598.00 7.615 137.05 1.0370 
212 SHEEP-MILK 1196.59 49598.00 24.126 35.67 ı. 007 4 
213 SHEEP-WOOL 62.35 49598.00 1.257 262.92 o. 97 5 7 
214 SHEEP-HIDE 28.71 49598.00 o .579 182.83 1.4885 
215 GOAT-1-'.EAT 103.36 15070.00 6.859 109.01 1.0012 
216 GOAT-MILK 565.46 15070.00 37.522 35.06 0.9927 
217 GOAT-WOOL 8.94 15070.00 0.593 198.28 0.9738 
218 GOAT-HIDE 5.68 15070.00 0.377 182.83 1.3561 
219 ANGOR-MEAT 6.90 3856.00 ı. 791 114.17 ı. 0099 
220 ANGOR-MILK 57.76 3856.00 14.980 35.06 1.0003 
221 ANGOR-WOOL 6.05 3856.00 ı. 570 477. 62 0.9923 
222 ANGOR-HIDE 0.50 3856.00 0.128 182.83 1.5688 

-
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J 
223 BEEF 371.40 ı598 ı. ı o 23.240 110.42 0.9253 
224 COW-MILK 3486.09 ı5981. ı o 2ı8 .138 35.9ı 1.0028 

.J 225 COW-HIDE 53.86 ı5981. ı o 3.370 87.89 1.0ı67 
226 BUFAL-MEAT 32 .2ı ıoo2.29 32 .l4ı 107.45 0.9834 
227 BUFAL-MILK 283.58 ıoo2.29 282.928 38.54 0.9923 
228 BUFAL-HIDE 2.44 ıoo2.29 2.433 87.89 0.8ı66 

J 229 POLTR-MEAT ı39.59 62328. 92 2.240 ı55.80 1.0000 
230 EGGS 281.70 62328.92 4.520 ı69.60 l.004ı 
23ı ALFALFA 1323. 00 143.14 9.243 0.9729 
232 FOODER 1108.05 358.89 3.087 0.7719 

J 233 MULE 234ı.50 
234 
235 TAB LE TR!' .DE FOREIGN TRADE DATA 
236 

J 
237 
238 EXP-Q EXP-P IMP-Q IMP-P EXP-PQP IMP-PQP 
239 
240 WHEAT 3ı5.537 144.89 272.309 205.66 

] 
241 CORN 0.000 0.00 0.000 0.00 
242 RYE o .20ı 254.37 0.000 0.00 
243 BARLEY 372.020 ıs6.00 0.000 0.00 
244 RICE 0.000 0.00 40.400 353.5ı 

J 
245 CHICK-PEA ı75.656 333.ı4 0.000 0.00 
246 DRY-BEAN 28.ı33 ssı.oo 0.000 tı.oo 
247 LENTIL 228.386 459.2ı 0.000 0.00 
248 POTA TO ı 7. 729 ı97.85 0.000 0.00 

J 
249 ON ION 98.743 ı68.ı7 0.000 0.00 
250 GR-PEPPER 0.643 491.76 0.000 0.00 
2Sı TOMATO 75.423 ı n. sı 0.000 0.00 
252 CUCUMBER 0.000 0.00 0.000 0.00 

J 
253 SUNFLOI-iER 0.003 7 67.70 0.000 0.00 
254 OLIVE 1.384 402.56 0.000 0.00 
255 GROUNDNUT 5.444 1149.00 0.000 0.00 
256 SOYASEAN 0.000 0.00 752.926 427.40 
257 SE SAME o. 872 825.95 0.000 0.00 

J 258 COTTON 241.000 ı267.99 0.000 0.00 
259 SUG-BEET 20ı.635 ı68.46 6ı9.404 493.15 
260 TOBACCO 131. Oı4 2328.ıO 0.000 0.00 

J 
26ı TEA 0.000 0.00 0.000 0.00 
262 CITRUS 279.909 271.ı7 0.000 0.00 
263 GRAPE 9. 770 233.29 0.000 0.00 
264 APPLE ı27.697 277.77 0.000 0.00 
265 PEACH 5.535 32ı.62 0.000 0.00 

J 266 APRICOT 50.444 48S.ı4 0.000 0.00 
267 CHERRY 0.000 0.00 0.000 0.00 
268 WILDCHERRY 0.891 510.88 0.000 0.00 
269 ME LON 18.ı56 ı39.34 0.000 0.00 

J 270 STRAWBERRY 0.051 702.ı8 0.000 0.00 
271 BANANA o. ooı 834.00 0.000 0.00 
272 QUINCE 0.978 229.63 0.000 0.00 
273 PISTACHIO 3.957 4020.34 0.000 0.00 .J 274 HAZELNUT ı2.909 ı599.09 0.000 0.00 
275 SHEEP-MEAT 26.330 ı849.64 0.000 0.00 
276 SHEEP-MILK 0.000 0.00 0.000 0.00 
277 SHEEP-WOOL 22.ı82 1799.03 ı3.327 6381.00 

j 

i] 1! 

1 ~ '] •" 



. ~_,· 
1 

186 
L] 
.. , 

. ' 
1 

GP...MS 2.04 PC AT/XT 88/06/04 00:04:05 Pi'.GE 6 
TASM1 1 

278 SHEEP-HIDE 0.882 1040.98 0.056 2481.00 

1 279 GOAT-ı-<.EAT 0.312 952.40 0.000 0.00 
280 GOAT-MILK 0.000 0.00 0.000 0.00 
281 GOAT-WOOL 1.480 704.52 0.000 0.00 
282 GOAT-HIDE 0.882 1040.98 0.000 0.00 

1' 283 ANGOR-ı-<.EAT 0.000 0.00 0.000 0.00 
284 A.'IGOR-MILK o. 000 0.00 0.000 0.00 
285 ANGOR-WOOL 2.840 3598.05 0.000 0.00 
286 ii.NGOR- HIDE 0.000 0.00 0.000 0.00 
287 BEEF 12.835 1572.14 0.000 0.00 

1: 288 COW-MILK 46.257 241.95 47.790 483.90 
289 COW-HIDE 0.000 0.00 3.321 2259.66 
290 BUFAL-MEAT 0.029 1572.14 o .265 4716.41 
291 BUFAL-MILK 0.000 0.00 0.000 0.00 

1: 292 BUFAL-HIDE 0.000 0.00 0.000 0.00 
293 POLTR-MEAT 0.707 1007.00 0.000 0.00 
294 EGGS 3.095 766.66 0.000 0.00 
295 

1: 296 
297 
298 TAB LE PROCTRADE TRADE OF PROCESSED PRODUCTS 
299 ll 300 WHEAT TOHATO SUNFLOWER OL IVE TEA GRAPE HAZELNUT 
301 • 
302 FACTOR 1.177 5.00 3.00 5.00 5.25 4.0 2.2 
303 TPRICE 305.57 554.08 813.18 1358.87 1944.05 687.32 2390.52 ll 304 TRADEQ 111.56 26.72 -8.87 43.45 3.32 99.69 92.35 
305 r·· 
306 
307 ll 308 
309 TABLE PAR CONSUM.PTION PARAMETERS AND PQP TE RMS r~-

310 
311 ELAST-P ELAST-I FACTOR COST PQP1 PQP2 . ' 

ll 312 
313 WHEAT -0.337 o 0.85 47.95 ,-
314 CORN -0.3 o 0.9 44.55 
315 RYE -0.2 o 0.9 43.15 

ı: 316 BARLEY -0.25 o 0.65 o 
317 RICE -0.2 0.38 0.9 89.77 (~ 

318 CHICK-PEA -0.31 0.6 o o 
319 DRY-BEAN -0.31 0.6 

ı: 320 LENTIL -0.31 0.6 
321 POTA TO -0.2 0.3 
322 O NION -0.189 0.6 
323 GR-PEPPER -0.189 0.6 

ı i 324 TOHATO -0.189 0.6 
325 CUCUMBER -0.189 0.6 
326 SUNFLOWER -0.302 0.60 .33 290.18 
327 OL IVE -0.305 0.6 0.2 290.18 

l: 328 GROUNDNUT -0.305 0.6 o o 
329 SOYABEAN -0.305 0.6 0.18 290.18 
330 SE SAME -0.305 0.6 0.4 290.18 
331 C OT TON -0.3 0.5 o o ' li 332 SUG-BEET -0.303 0.6 o. ll 98.5 

.:J 
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333 TOBl'.CCO 
334 TEA 
335 CITRUS 
336 GRAPE 
337 API? LE 
338 PEACH 
339 APRICOT 
340 CHERRY 
34ı WILDCHERRY 
342 ME LON 
343 STRAWBERRY 
344 B AN ANA 
345 QUINCE 
346 PISTACHIO 
347 HAZELNUT 
348 ALFALFA 
349 FOODER 
350 SHEEP-MEAT 
351 SHEEP-MILK 
352 SHEEP-WOOL 
353 SHEEP-HIDE 
354 GOAT-MEAT 
355 GOAT-MILK 
356 GOAT-WOOL 
357 GOAT-HIDE 
358 ANGOR-MEAT 
359 ANGOR-MILK 
360 ANGOR-WOOL 
36ı ANGOR-HIDE 
362 BEEF 
363 COW-MILK 
364 COW-HIDE 
365 BUFAL-MEAT 
366 BUFAL-MILK 
367 BUFAL-HIDE 
368 POLTR-HEAT 
369 EGGS 
370 
371 

187 
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-0 . .3 0.5 o o 
-0.5 0.5 0.19 241.42 
-0.197 0.75 o o 
-0.13 o.ı 

-o .14 0.8 
-O.ı4 0.8 
-0.14 0.8 
-0.14 0.8 
-0.14 0.8 
-o.ı89 0.6 
-o.ı4 0.8 
-0.14 0.8 
-0.14 0.8 
-0.4 0.5 
-0.4 0.5 

-0.5 1.2 
-0.3 0.95 
-0.2 1.18 
-0.365 1.18 
-0.5 1.2 
-0.3 0.95 
-0.2 ı.ı8 • 
-0.365 1.18 
-0.5 1.2 
-0.3 0.95 
-0.2 1. ı8 
-0.365 1.18 
-0.365 0.45 
-0.5 1.75 
-0.365 ı.ı8 
-0.5 0.45 
-0.5 1. 75 
-0.365 ı.ı8 
-0.605 0.9 
-0.6 0.85 

372 *---------------------------------------------------------------------
373 
374 TABLE RES RESOURCE DATA 
375 QUANT PRICE RE INDEX PQP3 
376 
377 DRY-EITH 16955.56 o 1 
378 DRY-GOOD 118ı2. 02 o 1 
379 IRR-EITH 3o2ı. ıs o ı 

380 IRR-GOOD ı035.67 o ı 

38ı TREE 2ı60 o ı 

382 PASTURE 20000 o ı 

383 LABOR-1Q 3082941. 62.5 1 
384 LABOR-2Q 3082941. 62.5 1 
385 LABOR-3Q 3082941. 62.5 ı 

386 LABOR-4Q 3082941. 62.5 1 
387 TRACTOR-1Q 188129 10.080 ı 

7 
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[ 
1 388 TRACTOR-2Q 188129 10.080 1 

389 TRACTOR-3Q 188129 10.080 1 
390 TRACTOR-4Q 188129 10.080 1 [ 391 NITROGEN 776408 0.42180 0.900 

1 392 PHOSPHATE 532984 0.41205 0.630 
393 SHEEP 49598 o 1 
394 GOAT 15070 o 1 [ 395 ANGORA 3856 o 1 
396 CATTLE 15981 o 1 1 397 BUFFALO 1002 o 1 
398 MULE 2353 o 1 f 
399 POULTRY 62329 o 1 L 
400 S-WHEAT o 22.8 1 1 401 S-CORN o 30.3 1 
402 S-RYE o 20.3 1 r 403 S-BARLEY o 24 1 
404 S-RICE o 70.3 1 

~ 

1 405 S-CHICKPEA o 54 1 
406 S-DRY-BEAN o 64.1 1 r 407 S-LENTIL o 58.9 1 
408 S-POTATO o 23.2 1 

L 

1 409 S-ONION o 26.9 1 
410 S-GR-PEPPR o o. 6 1 • L 411 S-TOMATO o 0.5 1 
412 S-CUCUMBER o 2390.5 1 

1 413 S-SUNFLWER o 56.9 ı 
414 S-SUG-BEET o 230.1 1 ,-
415 S-GROUNDNT o 106.1 L. i 

416 S-SOYABEAN o 46.4 1 L 

417 S-SESJl-ME o 119 .ı 1 1 4ı8 S-COTTON o 29.8 ı ' r-
419 S-TOBACCO o 0.04 ı 
420 S-MELON o 1435. 9 ı ~ 

1 421 S-ALFALFA o 195 1 
422 S-FODDER o 40 1 
423 OLIVE-D o 3000 1 r 
424 TEA---D o 75000 ı 

i 
425 CITRS-I o 15000 1 1 426 GRAPE-D o 11460 ı 
427 GRAPE-I o 12930 1 

r 
! 

428 APPLE-I o 11760 ı 

1 429 PEACH-I o 32430 1 
430 APRIC-I o ı7970 1 
43ı CHERR-I o 22770 1 r 
432 WCHER-I o 20190 1 

1 433 STBER-I o 139410 1 
434 BANl'.N-I o 218940 ı 
435 QUINC-I o 19140 1 
436 PISTA-D o 6000 1 

1 
437 HAZEL-D o 6000 1 
438 
439 
440 
441 

1 442 

1 

1 

ı 
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443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
46ı 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
48ı 
482 
483 
484 
485 
486 
487 
488 
489 
490 
49ı 
492 
493 
494 
495 
496 
497 

P~~TER MACRO 
/EXRATE 

TCOEF 
FCOEF 

MACROECONOMIC VARI~~LES 
112.8477',, ·+. 

0.33 /-
0.5/; 

AND RELATIONS 

*-----------------------------------------------------------------
* 3 . PARAMETER AND COEFFICIENTS 
*-----------------------------------------------------------------

TAB LE IOC BASIC PROOUCTION COEFFICIENTS (BASIS-PROO.-KOEFF.) 

SWHEATO FWHEATO SWHEATI SCOR.'I-0 FCORN-0 
• 

ORY-GOOD 1 o o 1 ı 
ORY-EITH 1 2 o 1 2 
IRR-EITH o o ı o o 
A-WHEAT- 1 ı 1 o o 
A-COR.'I-- o o o 1 ı 
FALLOW o 1 o o 1 
LABOR-ıQ 0.8 ı8 1.4 14 42 
LABOR-2Q 4 27.4 28.9 87.4 53.7 
LABOR-3Q 28.3 25.2 45.9 75.6 75.6 
LABOR-4Q 46.4 31.2 52.8 o 5.7 
ANIMAL-ıQ o 14 o 14 28 
ANIMAL-2Q 2 26 4 19.2 19.6 
ANIMAL-3Q 27 24 43 3.6 ı3.6 
ANIMAL-4Q 43 30 49 o o 
NITROGEN 75 48.4 60.8 48 41 
PHOSPHATE 56.7 62.2 67 60 70 
S-WHEAT 193.3 ı86.8 188 o o 
WHEAT 1.55 2 3.4 o o 
F-WHEAT 1.85 2.4 4.1 o o 
S-CORN o o o 60 54 
CORN o o o 2.5 3.3 
F-CORN o o o 3.4 4.4 

+ SCOR.'I-I SRYE--0 FRYE--D SRICE-I FRICE-I 

DRY-GOOO o 1 o o o 
DRY-EITH o 1 2 o o 
IR.'<-EITH 1 o o 1 1.33 
IRR-GOOO o o o ı o 
A-CORN-- 1 o o o o 
A-RYE--- o 1 ı o o 

9 
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498 A-RICE-- o o o ı 1 
499 FALLOW o o 1 o 0.33 
soo LABOR-1Q 88 11.2 22.4 o o 
501 LABOR-2Q 258.3 32.7 64.7 360 400 
S02 LABOR-3Q 177.6 22.3 11.3 9S ı os ı S03 LABOR-4Q 64.9 29.2 36.2 o o 

ı S04 ANIMAL-ıQ 88 ll 22 o o 
so s ANIMAL-2Q ı7 32 64 90 ıoo 
S06 ANIMAL-3Q o 2ı 10 23 2S 

ı S07 ANIJ>'.AL-4Q 3S 28 3S o o 
S08 NITROGEN 66 40 38.S llS ıoo 
S09 PHOSPHATE 32.S so ss 4S so 
S10 S-CORN 60 o o o o 

ı S ll CORN S.4 o o o o 
sı2 F-CORN 9.4 o o o o 
sı3 S-RYE o ı7S.4 ı36 .s o o 
sı4 RYE o ı. 66 2 o o 

. 1 sı s F-RYE o 1.8 2.3 o o 
sı6 S-RICE o o o ııo ı20 

,-~ i sı7 RICE o o o 4 S.2 
S18 . 

ı 
sı9 + SB~.RLYD FBARLYD SCKPEJ\D SCKPEAI SDBEANI 
S20 • 52ı DRY-GOOD ı o ı o o 
S22 DRY-EITH ı 2 1 o o 
S23 IRR-EITH o o o ı ı ı 524 A-BARLEY ı ı o o o 
S2S FALLOW o ı o o o r· 
S26 A-CHKPEA o o ı ı o . S27 A-DRBEAN o o o o ı 

ı S28 LABOR-ıQ 2.S s '27 ı4 19 
S29 LABOR-2Q ı 38.2 S6. 4 289 223.7 r· 
S30 LABOR-3Q ı68.ı ı9.4 88.1 ı6S.2 238.8 L s3ı LABOR-4Q 20.1 27.2 28 14 57.7 

rJ 
532 ANIMAL-1Q o 8 27 14 19 
S33 ANIMAL-2Q o 38 1S 30 44 
S34 ANIMAL-3Q 95 18 4 1S 31 
S35 ~.NIMAL-4Q 17 26 28 ı4 40 [ ı 536 NITROGEN 42 40.4 20 27 30 
537 PHOSPHATE so ss so 69 62 .s 
538 S-BARLEY 2SO 184 o o o 
S39 B~.RLEY 2.S 2.9 o o o 

ı S40 F-B~.RLEY 2.8 3.4 o o o 
54ı S-CHICKPEA o o ı40 ıoo o 
542 CHICK-PEA o o 1.2 2.S o r 
543 F-PULSES o o ı. ı 2.16 2.7 L 

1 544 S-DRY-BEAN o o o o 110 
545 DRY-BEAN o o o o ı. 498 
546 

[ 1 
547 + SLENTLD SPOTATI SONIOND SON I ONI SGPEPPI 
548 
549 DRY-GOOD 1 o 1 o o 
550 IRR-EITH o 1 o ı ı r . 
5Sı DRY-EITH 1 o ı o o . 

.] SS2 A-LENTIL ı o o o o 

r· 
1 

' J 
1 J 
J 
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,] 
SS3 A-POTA'ı:o o ı o o o 
S54 A-ONION- o o ı ı o 

J S5S A-GRPEPR o o o o ı 

S56 LABOR-ıQ s ı6 ı97 ı97.6 33 
557 LABOR-2Q 67.7 3ı5.7 205.6 4ı6.7 331.4 
558 LABOR-3Q 143.8 324.4 527.2 565.3 ıo40.2 

J 559 LABOR-4Q ıo.4 ı76.2 o 48.6 o 
560 ANIMAL-ıQ 5 ı6 57 87 33 
56ı ANIMAL-2Q 33 53 o ı o 68 
S62 ANIMAL-3Q 52 47 33 44 56 

J 563 ANIMAL-4Q ı o ıoı o 27 o 
564 NITROGEN 21.3 70.6 60 88.5 110 
565 PHOSPHATE 8.3 84 80 ıo2 110 
566 S-LENTIL 99 o o o o 

J 
567 LENTIL ı.ıo3 o o o o 
568 F-PULSES ı. ı o o o o 
569 S-POTATO o 1555 o o o 
570 POTATO o ı3.886 o o o 

J 571 S-ONOIN o o 3ı 22 o 
572 ONION o o 9.2 ı8.6 o 
S73 S-GR-PEPPR o o o o 36000 
574 GR-PEPPER o o o o ı5.983 

J 
575 • 
576 
577 
578 

J 
579 + STOMATI SCUCUMI SSUNFLD SSUNFLI SGRl'!UTI 
S80 
58ı IRR-EITH ı ı o ı ı 
582 DRY-EITH o o ı o o 

J 
583 DRY-GOOD o o ı o o 
584 IRR-GOOD o o o o ı 
585 A-TOMATO ı o o o o 
586 A-CUCUMB o ı o o o 

J 
587 A-SUNFLR o o ı ı o 
588 A-GRDNUT o o o o ı 

589 LABOR-ıQ ı26.9 4ı 35.2 41.8 59 
590 LABOR-2Q 728.8 2 62.9 ı32.1 104.7 304 
591 Ll'.BOR-3Q 1067. 4 948.4 21.3 21.9 3S3.3 

J S92 LABOR-4Q 105.3 34 o 8 371.S 
593 ANIMAL-1Q 57 41 34 38 57 
594 ANIMAL-2Q 54 19 17 10 75 
59S ANIMAL-3Q 122 95 19 o 6 

J 596 l'.NII'..AL-4Q 42 34 o 6 39 
597 NITROGEN 118 80 30 40 so 
598 PHOSPHATE 75.5 90 30 40 50 
599 S-TOMATO 2667 o o o o 

] 600 TOMATO 32.367 o o o o 
601 S-CUCUMBER o 5.5 o o o 
602 CUCUMBER o 16.687 o o o 
603 S-SUNFLWER o o 10 11.5 o 

J 604 SUNFLOWER o o 1.148 1.7 o 
605 S-GROUNDNT o o o o 100 
606 GROUNDNUT o o o o 2.397 
607 

J 
] 

] 

] 
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ı 
608 

ı 
609 
6ıo 
611 
6ı2 + SSBEANI SS E SAMI SCOTTNI STOBACD SMELOND 

ı 
6ı3 
6ı4 IRR-EITH ı ı ı o o 61S IRR-GOOD o o ı o o 6ı6 DRY-GOOD o o o ı o -

ı 
6ı7 DRY-EITH o o o ı ı 618 A-SBEAN- ı o o o o 6ı9 A-SESAME o ı o o o r 620 A-COTTON o o ı o o • 

ı 
62ı A-TOBACO o o o ı o 622 A-MELON- o o o o ı 623 LABOR-ıQ o o 4ı 26 ı ı. 7 f 624 LABOR-2Q o ı88.3 3ı7.8 476.S 28.S 1 • 

1 
62S LABOR-3Q ı42.3 ı ı ı. 8 421.6 662.2 353.8 626 LABOR-4Q 2S7.7 S8.9 403.7 378.2 83.5 627 J!I.NIMAL-ıQ o o 4ı 26 ı o l 628 ANIMAL-2Q o 54.S ı2ı 90 26 629 ANIMAL-3Q so .2 21.5 64 1S 96 1 630 J!I.NIMAL-4Q 6ı. 8 42 4ı 20 • o 63ı NITROGEN 60 ı20 ı60 28 30 [ 632 PHOSPHATE o 40 100 2ı 20 633 S-SOYABEAN ıs o o o o 1 634 SOYABEAN 2.ı o o o o 635 S-SESAME o 70 o o o [ 636 SE SAME o 1.248 o o o 637 S-COTTON o o 75 o o 1 638 COTTON o o 1. 479 o o 639 S-TOBACCO o o o 200000 o [ 640 TOBACCO o o o 0.8948 o 64ı S-!•'..ELON o o o o 6.9 1 642 MELON o o o o 10.4 643 

[ 644 
645 

1 646 
647 

[ 648 + SMELONI SALFALI SFODDRD SSBEETI PASTUSE 649 

lı 
650 IRR-EITH ı ı o ı o 65ı DRY-GOOD o o ı o o 

[ 652 DRY-EITH o o ı o o 653 A-1-'.ELON- ı o o o o 

:lı 
654 A-ALFALF o ı o o o 65S A-FODDER o o ı o o 

ı· 6S6 A-SRBEET o o o ı o 
i 657 PASTURE o o o o ı • ,li 658 LABOR-ıQ 42 o ı5 43.4 3 659 LABOR-2Q ı73.7 85 40.5 470.6 6 660 LABOR-3Q 320.3 ı85.5 68.5 ı84.6 4 i 66ı LABOR-4Q ı6 o o 362. 9 2 

,ll 662 ANIMAL-ıQ 42 o ıs 41.7 o 

1 
• 1' i ' j 
i 
• 

,l 
l L ~ 
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663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
68ı 
682 
683 
684 
685 
686 
687 
688 
689 
690 
69ı 
692 
693 
694 
695 
696 
697 
698 
699 
700 
70ı 
702 
703 
704 
705 
706 
707 
708 
709 
710 
71ı 

712 
713 
714 
715 
716 
717 

ANIMAL-2Q 
ANIMAL-3Q 
ANIMAL-4Q 
NITROGEN 
PHOSPHATE 
S-MELON 
MELON 
S-ALFALFA 
F-ALFALFA 
ALFALFA 
S-FODDER 
FOODER 
F-FODDER 
S-SUG-BEET 
SUG-BEET 
PASTFEED 

+ 

TREE 
A-OLIVE­
A-TEA--­
A-CITRUS 
A-GRAPE­
LABOR-ıQ 
LABOR-2Q 
LABOR-3Q 
LABOR-4Q 
ANIMAL-ıQ 
ANIMAL-2Q 
ANIMAL-3Q 
ANIMAL-4Q 
NITROGEN 
PHOSPHATE 
OL IVE 
TEA 
CITRUS 
GRAPE 

+ 

TREE 
A-APPLE­
A-PEACH­
A-APRICO 
A-CHERRY 

58 
98 
ı6 
54 
63 

4.5 
18.3 

o 
o 
o 
o 
o 
o 
o 
o 
o 

OLIVE-D 

ı 

ı 
o 
o 
o 

42.8 
36.1 
1.9 

ı39.6 
30.4 
30.4 

o 
ı9 

7.6 
S.7 

o. 911 
o 
o 
o 

APPLE-I 

ı 
ı 
o 
o 
o 
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so 
33 
o 

ı o 
ı o 
o 
o 

ıs 
s 

9.S 
o 
o 
o 
o 
o 
o 

TEA---D 

ı 

o 
ı 
o 
o 

ı2 
74 
S5 
ı5 
o 
2 
o 
o 

25.9 
7.S 

o 
6.309 

o 
o 

PEACH-I 

ı 
o 
ı 
o 
o 

88/06/04 00:04:0S PAGE 

35 
20 
o 

30 
o 
o 
o 
o 
o 
o 

30 
4 

1.5 
o 
o 
o 

CITRS-I 

ı 

o 
o 
ı 
o 

711.7 
368.6 

ı90 
sıs.3 

4S.6 
o 
o 

4S.6 
ıs2 
ı52 

o 
o 

22.696 
o 

APRIC-I 

ı 

o 
o 
ı 
o 

28.9 
S8.7 
89.3 

ıs3.4 
ı44.9 

o 
o 
o 
o 
o 
o 
o 
o 

ı o 
40.25 

o 

GRAPE-D 

t ı 

o 
o 
o 
ı 

ı58.7 
ı85.5 

347 
77.9 

o 
S5 
44 
28 
25 
40 
o 
o 
o 

3.829 

CHERR-I 

ı 

o 
o 
o 
ı 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.22 

GRAPE-I 

ı 
o 
o 
o 
ı 

203.9 
279.2 
4ı7.3 
ı62.4 

39 
79 
37 
S2 
so 
80 
o 
o 
o 

4.98 

WCHER-I 

ı 
o 
o 
o 
o 

ı3 
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TASM1 

rJ 773 
774 ANIMAL o o o 38 52 

] 
775 
776 TENE 115.6 119 .s 147.7 436.2 549.7 

i- 777 TPAST 8 8 8 8 8 
778 TGRCONOIL 32 30 30 40 40 

,J 
779 TGROIL 26 26 26 32 35 

780 TOIL 1 1 1 1 1 

781 TSTRAW 10 10 8 12 12 

782 TFODD 4 4 2 6 5 

,J 
783 
784 SHEEP-MEAT 7.34 o o o o 
785 SHEEP-MILK 23.95 o o o o 
786 SHEEP-WOOL 1.29 o o o o 

,] 
787 SHEEP-HIDE 0.389 o o o o 
788 GOAT-MEAT o 6.85 o o o 
789 GOAT-MILK o 37.8 o o o 
790 GOAT-WOOL o 0.609 o o o 

:J 
791 GOAT-HIDE o 0.278 o o o 
792 ANGOR-MEAT o o ı. 773 o o 
793 ANGOR-MILK o o 14.975 o o 
794 ANGOR-WOOL o o 1.582 o o 
795 ANGOR-HIDE o o 0.0826 o o 

J 796 BEEF o o o 2~.11 o 
797 COW-MILK o o o 217.54 o 
798 COW-HIDE o o o 3.315 o 
799 BUE"AL-MEAT o o o o 32.68 

:] 800 BUFAL-MILK o o o o 285.2 

801 BUlfAL-H IDE o o o o 2.98 

802 
803 

J 804 
805 + MULE POULTRY 
806 
807 LABOR 78 5 

] 808 
809 ANIMAL 120 o 
810 
811 TENE 347.5 25 

J 812 TPAST 10 4 
813 TGRCONOIL 10 72 
814 TGROIL 5 65 
815 TOIL 1 4 

'] 816 TSTRAW 10 5 
817 TFODD 4.5 o 

'ıli. 818 
819 POLTR-MEAT o 2.24 

] 
820 EGGS o 4.501 
821 
822 
823 

] 
824 
825 
826 
827 

] 

] 

J 
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828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 

*--------------------------------------------------------------------
* 3B. ADDITICNAL PARhMETERS 
*-------------------------------------------------------------

CONCENT 
/ WHEAT 

RYE 
BlU1.LEY 
SUG-BEET 

CONCENTRATE 
0.15 
0.1 
0.15 
0.05 /, 

BY PRODUCT COEFF(PER OUTPUT UNIT) 

CONOIL OILSEED BY PRODUCT COEFFICIENT 
/ Su~FLOWER 0.26 

GROUNDNUT 0 . 1 O 
COTTON 0. 40 
SOYABEAN 0.20/, 

ENEC ENERGY EQUIVALENT BY PRODUCKTS PER BY PRODUCT UNIT 
/ WHEAT 0.50 

RYE O .24 
BARLEY 0. 60 
SUG-BEET 0.60 
SUNFLOWER O. 53 • 
GROUNDNUT 0.56 
COTTON 0.56 
SOYABEAN O • 6 8 
F-WHEAT O. 13 
F-CORN 0.15 
F-RYE 0.17 
F-BARLEY O .23 
F-PULSES 0.19 
F-ALFALFA 0.30 
F-FODDER 0.40 
ALFALFA 0.30 
FODDER 0.40/, 

LABFED LABOR 
/ LABOR-lQ 

LABOR-2Q 
LABOR-3Q 
LABOR-4Q 
TRACTOR-3Q 

FOR HARVESTING 
8. 
3. 

25. 
5. 
ı. 1' 

AND FEEDING STRAW 

FEEDREQ FEED REQUIREMENTS (ENERY PER YIELD UNIT) 
/SHEEP-MEAT 1.5 

SHEEP-MILK 0.4 
GOAT-MEAT 1.6 
GOAT-MILK 0.4 
ANGOR-MEAT 2.0 
ANGOR-MILK 0.5 
BEEF 1.8 
COW-MILK O • 4 
BUFAL-MEAT 2.0 
BUFAL-MILK 0.5 
POLTR-MEAT 2.5 

16 

l 
f 
L. 

f 
L 

r 

[ 

• 

. 
,-·· 
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883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 

EGGS 3.5/; 
TABLE FEEDABS ABSOLUTE FEEDREQUIREMENTS ~~ T~CHN. PROGRESS 

S HE EP 
GOAT 
ANGOR.l\ 
CATTLE 
BUFFALO 
MULE 
POULTRY 

NEED 
95. 
94. 

102. 
290. 
340. 
280. 

10. 

PROGRESS 
0.98 
0.98 
0.98 
0.98 
0.98 
0.99 
0.97 

TABLE FEEDGRAIN DATA AND COEFF. FOR FEEDING GRAIN 

E NE GR MINGR USEGR 

WHEAT 0.72 0.30 1108. 
COR." o. 78 o .ll 677. 
RYE 0.65 0.04 401. 
BARLEY 0.71 0.51 3399. 

*--------------------------------------------------------------
• *-----------------------------------------------------------------

* 4. CALCULATION OF MODEL PAR&~TER AND COEFICIENTS 
*-----------------------------------------------------------------
* QUADRATIC COST TERM CALCULATION FOR LABOUR AND TRACTORS 
* ASSUMED SHIFT FACTORS: AVAILABLE STOCK, AVERAGE COSTS,REL. UNEMPLOYM. 

PARAMETERS l?Ql?LT 
RUNEMP 

/ LABOR 
TRACTOR 

QUADRATIC LABOUR AND TRACTOR COSTS , 
RELATIVE UNEMPL. LABOUR AND TRACTORS 

0.75 
0.18/; 

l?QPLT(L)= (RES(L,"PRICE") / MACRO("EXRATE")) 
/ (RUNEMP ("Ll'..BOR") * RES (L, "QUANT")) 

!?Ql?LT(M)= (RES(M,"l?RICE")) / (RUNEMP("TRACTOR") * RES(M,"QUANT")); 

PARAMETER p CROP !?RODUCTION COEFFICIENTS (KOEFFIZIENTEN) 

l?(S,I,T) IOC(S,I) 
l?(B,I,T) IOC(B,I) ; 
P("FALLOW",I,T) = IOC("FALLOW",I) ; 
P(L,I,"ANIMAL") = IOC(L,I) 
P ("LABOR-lQ", I,"MECHANIZEDn) IOC ( "LABOR-lQ", I) 

O. 9*IOC ("ANIMAL-1Q", I) 
P ("LABOR-2Q", I, "MECHANIZED") IOC ("LABOR-2Q", I) 

O. 9*IOC ( "ANIMAL-2Q", I) 
P ("LABOR-3Q 11

, I, "MECHA.ı.'liZED") IOC ( "LABOR-3Qn, I) 
0.9*IOC("&'<IMAL-3Q",I) ; 

P("LABOR-4Q", I,"MECHA.'"liZED 11
) = IOC("LABOR-4Q",I) 

- 0.9*IOC("ANIMAL-4Q",I) 

17 
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* 

P(A, I,"ANIMAL") = IOC(A, I) 

P ("TRACTOR-lQ", I, "MECHANIZED") 
P ( "TRACTOR-2Q" 1 I, "MECHANIZED") 
P("TRACTOR-3Q",I,"MECHANIZED") 
P ( "TRACTOR-4Q", I 1 "MECHANIZED") 

0.1 * IOC("ANI.t-'..AL-lQ",I); 
0.1 * IOC("ANIMAL-2Q",I); 
0.1 * IOC("ANIMAL-3Q",I); 
0.1 * IOC("ANIMAL-4Q",I); 

P(F, I, T) 
P (D, I, T) 
P(G,I,T) 

IOC(F, I) * RES(F,"REINDEX") ; 
IOC(D, I) 

IOC (G, I) 

P(OAL, I, T) IOC(OAL, I) * DOM(OAL,"RYIELD") 

P(IO,"TEA---D","MECHANIZED")= 0; 
P (S 1 "TEA---D", ''MECHANIZED") = 0; 
P (IO, "PASTURE", "MECHANIZED") = O; 
P(S ,"PASTURE","MECHANIZED")= O; 

PARAMETERS Q 
QQ 
/ WHEAT=1, 

LIVESTOCK PRODUCTION COEFFICIENTS, 
INDEX OF LIVESTOCK GRAIN CONSUMPTION 
CORN=1, RYE=1, BARLEY=1 / 

Q (L, J) = IOC ("LABOR", J) / 4 ; 
Q(A,J) = IOC("ANIMAL",J) / 4 ; 
Q (O, J) = IOC (O, J) * DOM (O, "RYIELD") / 1000 ; 
Q ("TENE", J) = ( (SUM (0, IOC (O, J) * FEEDREQ (O)) + FEEDABS (J, "NEED"))) 

*FEEDABS(J,"PROGRESS"); 
Q(TC,J) = Q("TENE",J) * IOC(TC,J)/100; 
Q(G,J) = Q(G,J) / 1000 ; 

*-------------------------------------------------------------
* 

PARAMETER PCOST 
QCOST 

CROP PRODUCTION COSTS; 
LIVESTOCK PRODUCTION COSTS; 

PCOST("FERTILIZER",IR,T)=SUM(F,P(F,IR,T) *RES(F,"PRICE")); 

18 

938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 

PCOST ( •:sEED", IR, T) = SUM (D, P (D, IR, T) *RES (D, "PRICE")) /MACRO ( "EXRATE"); 
PCOST("CAPITAL",IR,T) = P("TREE",IR,T)* RES(IR, 11PRICE")/MACRO("EXRATE 11

) 

979 
980 *------------
981 
982 PARA.METERS 
983 
984 
985 
986 
987 
988 
989 
990 
991 

DEMAND CURVES CALCULATIONS 

IMPRICE 
EXPRICE 
TCON 
DPRI 
ALPHA 
BETA 
IMPPPIND 
EXPPPIND 
EXPINDEX 
IMPINDEX 

IMPORT PRICE, 
EXPORT PRICE, 
CONSUMPTION OF RAW PRODUCTS, 
DEMAND CURVE PRICES, 
DEMAND CURVE INTERCEPT, 
DEMAND CURVE SLOPE, 
IMPORTED PROCESSED PRODUCT INDEX, 
IMPORTED PROCESSED PRODUCT INDEX, 
EXPORT INDEX, 
IMPORT INDEX; 

., ı 

-ı 

ı 

ı 

1 

r ll 
! 
'~ 

:IJ 
.. Jj 

,, .ll 
·'·'t 
"l 
' ., ,l 
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992 
993 
994 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 

IMPRICE (0) 
IMFINDEX (0) 
EXPRICE(O) 
EXPINDEX (0) 

= TRADE (0, "L'1.P-P"); 
$ TRADE(O,"IMP-Q") = 1 ; 

TRADE (0, "EX?-P"); 
$ TRADE (0, "EXP-Q") 1 ; 

EXPPPIND (O) $ (PROCTRADE ( "TRADEQ" ,O) NE 0 

TCON(O) 

DPRI (O) 

AND PROCTRADE("TPRICE",O) GT 0) = 1; 

= DOM(O,"DPROD")*(1-CONCENT(0))*(1-CONOIL(O)) 
+ TRADE (O, 19 IMP-Q") 
- TRADE (O, "EXP-Q") 
- FEEDGRAIN (0, "USEGR") 
-PROCTRADE("TRADEQ",O) * PROCTRADE("FACTOR",O); 

= DOM(O,"DPRICES")*l000 / MACRO("EXRATE"); 

BETA(O) = DPRI(O) / (PAR(O,"ELAST-P") * TCON(O)) ; 
* --------- GRAIN-FEED USE CALIBRATION 

BETA(G3) = 0 ; 
*- --------- END OF GRAIN CALIBRATION 

ALI?HA(O) = DI?RI(O) - BETA(O) * TCON(O) • 
; 

*----------------------------------------·-----------------------
* 5. EQUATION PART 
*---------------------------------------------------------------

VARIABLES 

POSITIVE 

* 

EQUATIONS 

I?ROFIT 
RELFAL 
PI?TRADE 

VARIABLE S 
CROPS 
PRODUCT 
PFERT 
PRCOST 
L.".TRUSE 
FEED 
FGRAIN 
TOTALI?ROD 
TOTALCONS 
IMI? ORT 
EXPORT 
CERl'.REA 
FALAREA 
TECH 
TECHNOL 

OBJECTIVE FUNCTION (ZIELFUNKTION) 
RELATIVE FALLOW 
TRADE OF I?ROCESSED CO~:MODITIES 

I?RODUCTION OF CROI? 
PRODUCTION OF LIVESTOCK 
I?URCHASE OF FERTILIZER 
PRODUCTION COSTS 
L~BOR AND TRACTOR USE 
FEED USE IN ANI~~~ I?RODUCTION IN ENERGY UNITS 
C0~20SITION OF FEEDGRAIN IN I?RODUCT WEIGHT 
TOTAL I?RODUCTION IN RAW FORMS 
TOTAL CONS~2TION IN I?ROCESSED FORM 
IMI?ORT OF LIVESTOCK AND CROPS 
EXPORT OF LIVESTOCK ~~~ CROPS 
CEREAL A..'<.EA 
FALLOW AREA 
TECHNOLOGY 
RELATIVE TECHNOLOGY ; 

L~~ BASIC LAND CONSTRAINTS 
LABTRAC LABOR AND TRACTOR CONSTRl'.INTS 
ANIMALI?WER ANIMAL POWER BAL~.NCES 
ANIMALINV ANIMAL INVENTORY 
I?URCFERT I?URCHASE FERTILIZER 
PRODCOST PRODUCTION COSTS 
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1047 * 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 * 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 

LAND(S) .• 

?RODUCTION 
FEEDSTR.il~W 

FEEDCON 
FEEDCERI 
FEEDPAST 
FEEDOIL 
FEEDFODD 
TOTALFEED 
MINFEED 
MINGRCOIL 
MINGROIL 
MINGRAIN 
COMBAL 
IMPORTL 
EXPORTL 
V AL TRADE 
CALB 

ARE AF 
GERBAL 
FALBAL 
FALDEVIAT 
VALF AL 
TECH~.BSOL 

TECHDEVIAT 
VALTECH 
SURPLUS 

?RODUCTION BALANCES 
FEED SUPPLY STRAW 
FEED SUPPLY CONCENTRATES 
GRP.IN USED FOR ~.NIMAL FEEDING 
FEED SUPPLY FROM PASTURE 
FEED SUPPLY OIL CAKE 
FEED SUPPLY ALFALFA AND FODDER 
TOTAL FEED BALANCE 
MINIMUM FEED REQUIREMENTS BY COMPONENTS 
MINIMUM GRAIN CONCENTRATES AND OILCAKE 
MINIMUM GRAIN AND OILCAKE 
MINIMUM SHARE OF INDIVIDUAL GRAINS 
COMMODITIES BALANCES 
IMPORT LIMIT 
EXPORT LIMIT 
TRADE OF PROCESSED PRODUCTS 
CALIBRATION( ?RODUCTION LEVEL) 

CALIBRATION FODDE~qEA 
CERIAL CALIBRATION 
FALLOW CALIBRATION 
FALLOW CERIAL CALIBRATION 
CALIBRATION OF FCOEF 
TECHNOLOGY ABSULUTE 
TECHNOLOGY DEVIATION t 

VALITATION TECHNOLOGY 
OBJECTIVE FUNCTION (ZIELFü~KTION) 

SUM((IR, T), P(S,IR,T) * CROPS(IR,T)) 
=L= RES(S, "QUJI..NT") 

LABTRAC ( LM) .. SUM((IR,T), P(LM,IR,T) * CROPS(IR,T)) 
+SUM(J,Q(LM,J) * PRODUCT(J)) 
+LABFED (LM) * FEED ("TSTRAW") 

~E~ LATRUSE (LM) 

ANIMALPWER(A) .. SUM((IR,T), P(A,IR,T) * CROPS(IR,T)) 
~L= SUM(J, Q(A,J) * PRODUCT(J)) 

ANIMALINV (J) .• 

FEEDSTRAW .. 

FEEDCON .. 

FEEDCERI •. 

FEEDPAST •. 

FEEDOIL .•. 

PRODUCT(J) ~L~ RES(J, "QUANT") 

SUM((IR,T,G1),P(G1,IR,T) * CROPS(IR,T) *ENEC(G1)) 
~G~ FEED ("TSTRAW") 

SUM((IR,T,G2), P(G2,IR,T) * CROPS(IR,T) 
* CONCENT(G2) * ENEC(G2)) 

~G~ FEED ( "TCONCEN") 

SUM(G3,FGRAIN(G3) *FEEDGRAIN(G3,"ENEGR")) 
~G~ FEED ("TGRAIN") 

SUM (T, CROPS ( "PASTUSE", T) *P ( "PASTFEED", "PASTUSE", T) ) 
~G~ FEED("TPAST") ; 

SUM((IR,T,G4), P(G4,IR,T) * CROPS(IR,T) 
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1102 
1103 
1104 
1105 FEEDFODD .• 
1106 
1107 
1108 TOTALFEED •• 
1109 
1110 
1111 MINFEED (TF) .• 
1112 
1113 MINGRCOIL .. 
1114 
1115 
1116 MINGROIL .• 
1117 
1118 
1119 MINGRAIN (G3) .• 
1120 
1121 
1122 PURCFERT (F) •• 
1123 
1124 
1125 PRODCOST (E) .. 
1126 • 
1127 
1128 
1129 COMBAL(O) .• 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 IMPORTL (O) •• 
1139 
1140 EXPORTL (O) .• 
1141 
1142 VALTRADE (0) •• 
1143 
1144 CALB (OAL) •• 
1145 
1146 
1147 * AREAF (B2) .. 
1148 * 
1149 
1150 CERBAL •. 
1151 
1152 
1153 FALBAL •• 
1154 
1155 
1156 FALDEVIAT .. 
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* CONOIL(G4) * ENEC(G4)) 
=G= FEED ("TOIL") 

SUM((IR,T,GS),CROPS(IR,T) * P(G5,IR,T) * ENEC(GS)) 
=G= FEED ( "TFODD") 

SUM(TF,FEED(TF)) 
=G= SUM(J,Q("TENE",J) * PRODUCT(J)) 

FEED(TF) =G= SUM(J,Q(TF,J) *PRODUCT(J)) 

FEED("TGRAIN") + FEED("TCONCEN") + FEED("TOIL") 
=G= SUM(J,Q("TGRCONOIL",J) * PRODUCT(J)) 

FEED ("TGRAIN") + FEED ("TOIL") 
=G= SUM(J,Q("TGROIL",J) * PRODUCT(J)) 

FGRAIN(G3) * FEEDGR.>,IN(G3,"ENEGR") 
=G= FEED("TGRAIN") * FEEDGRAIN(G3,"MINGR") 

SUM ((IR, T), P (F, IR, T) * CROPS (IR, T)) 
=E= PFERT(F) 

SUM ( (IR, Tl , PCOST (E, IR, T) * tROPS (IR, T)) 
+SUM(J,QCOST(E,J)*PRODUCT(J)) 

=E= PRCOST (E) 

SUM((IR,T), P(O,IR,T) * CROPS(IR,T)) 
* (1-CONCENT(O)) *(1-CONOIL(O)) 

+SUM(J,Q(O,J) * PRODUCT(J)) 
+ IMPORT(O) *IMPINDEX(O) 
=E= TOTALCONS(O) 
+ EXPORT(O)*EXPINDEX(O) 
+ QQ(O) * FGRAIN(O) 
+ PROCTRADE: ( "FACTOR", O) *PP TRADE: (O) 

IMPINDE:X(O) * IMPORT(O) =E:= TRADE (O, "IMP-Q") 

EXPINDE:X(O) * EXPORT(O) =E= TRJı..DE(O, "EXP-Q") 

; 

EXPPPIND(O) * PPTRADE(O) =E= PROCTRl'.DE("TRl'.DEQ",O); 

SUM((IR,T), P(OAL,IR,T) * CROPS(IR,T)) 
=L= DOM (OAL, "DPROD") 

SUM( (IR,T) ,P (B2, IR,T) * CROPS (IR,T)) 
=L= RES (B2, 11 AREA1') 

SUM ( (BC., IR, T), P (BC, IR, T) * CROPS (IR, T)) 
=E= CER&"-EA 

SUM((IR,T), P("FALLOW",IR,T) * CROPS(IR,T)) 
=E= F AL&"-EA 

FALAREA - CER.'!.."-EA *MACRO ( "FCOEF") =E= RELFAL 

l 
ı 
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ll57 
1158 
ll59 
1160 
1161 
1162 
1163 
ll64 
ll65 
1166 
ll67 
1168 
1169 
ll 70 
1171 
ll72 
ll 73 
ll 74 
1175 
ll 76 
1177 
1178 
1179 
1180 
1181 
ll82 
1183 
ll84 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
ll92 
1193 
1194 
1195 
ll96 
1197 
ll98 
ll99 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 

VALFAL .. 

TECHl'.BSOL (T) .. 

TECHDEVIAT .. 

VALTECH .. 

R.ELF AL =L= O 

Su'M ( (B, IR), P (B, IR, T) *CROPS (IR, T)) =E=TECH (T) 

TECH ( 11 ANIMAL 11
) -TECH ("MECHA..l\l'IZED") *MACRO ("TCOEF") 

=E= TECHNOL 

TECHNOL =L= 0 

SURPLUS .. SUM(O, ALPHA(O) * TOTALCONS(O) + 0.5 * BETA(O) 
* TOTALCONS(O) ** 2) 
+ SUM(O, EXPRICE(O) * EXPORT(O)) 

SUM(O, IMPRICE(O) * IMPORT(O)) 
+ Su'M(O,PROCTRADE("TPRICE",O)* PPTRADE(O)) 

SUM (E, PRCOST (E)) 
0.5 * SUM(LM,PQPLT(LM) * LATRUSE(LM) ** 2 

=E= PROFIT 
* -------------------------------------------------------

OPTION ITERLIM soo o 
OPTION LI!',ROW o ; 

OPTION RESLIM 760 • 
OPTION LIMCOL o 
OPTION BRATIO o 
OPTION DOMLIM 10 

* OPTION SYSOUT ON 
* OPTION INTEGER2= ı 

* OPTION INTEGER3= 2 

MODEL TASM /ALL/ 
SOL VE TASM MAXIMIZING PROF IT USING NLP 

*----------------------------------------------------------
* 6.SU!'-MARIZING THE MODEL RESULTS 
*----------------------------------------------------------
PARA!'~TERS DPRICE 

MARKBAL 
PQPCOM 
DEM 
PQPLIV 

DPRICE (0, "STATISTIC") 
DPRICE (O, "MODEL") 
DPRICE (O, "DEVIATION") 
DPRICE (O, "SHAD-EXP") 
DPRICE (O, "SHAD-IMP") 

STATISTICAL AND MODELLED PRICES 
?RODUCTION AND MARKET BALANCES , 
SHADOW PRICES AND QUADRATIC COST TERMS , 
DE!'~ COEFFIENTS 
QUADRATIC COST LIVESTOCK ; 
= DPRI(O) ; 

= CO!'.BAL.M(O) ; 
CO!'.BAL.M(O)/DPRI(O) 

= EXPORTL.M(O) 
= IMPORTL.M(O) 

*------------------------------------------------
!'.ARKBAL(O,"PRODUCTION") SUM((IR,T), P(O,IR,T) * CROPS.L(IR,T)) 

+SUM(J,Q(O,J) *PRODUCT.L(J)) 

= EXPORT.L(O) 
+ PPTRADE.L(O) * PROCTRADE("FACTOR",O) 

- IHPORT. L (0) 
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1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 

!'.ARKBAL (O, "FEDGRAIN") 
MA...ttKBAL (O, 1'FEEDBYPROD") 

= FGRAIN. L (O) 
= MARKBAL(O,"PRODUCTION") *( CONCENT(O) 
+ CONOIL (O)) 

TOTJI.LCONS. L (0) MARKBAL (O, "CONSUMPT") 
*----------------------------~------------------

PQPCOM(OAL, "SHADOW") CALB.M(OAL) 
PQPCOM (OAL, "LEVEL") CALB. L (OAL) ; 
PQPCOM(OCR, "PQPKOEF") = CALB.M(OCR) /CALB.UP (OCR) ; 
PQPCOM(01, "RELSHAD") = CALB.M(01) /CO!'.BAL.M(01) ; 
DEl-!(0, "DALPHA") ALPHA(O) 
DEM(O,"DBETA") BETA(O) 

PQPLIV(J,"SHADOWL") = ANIMALINV.M(J) ; 
PQPLIV(J,"LEVELL") = ANIMALINV.L(J) ; 
PQPLIV(J,"PQP3") = ANIMALINV.M(J)/ANIMALINV.UP(J) ; 
DISPLAY MARKBAL,DPRICE,DEM,Q,PQPLT,PQPLIV,PQPCOM; 

*---------- COST CALCULATIONS -----------------
SETS COP OPPORTUNITY COSTS CROPS 

/ LABOURCO, MASCHINCO, ANIMALPW,LANDRENT,ROTATIONC,SPECLl'~uCO/ 
COS SUBGROUPS OF COSTS 

/ VARIABLCO, OPPORTCOST / ' 
COUT OUTPUT VALUES 

/VALPROD, VALSTRAW, VALCON, VALOEL/ 
SCA SUBGROUPS OF COSTS ANIMAL 

/SUMFEED, LABOURCO, ANIMALSTOC/ 
SET CAL ALL COST ITEMS CROPS; 

CAL(COP) = YES ; 
CAL(COS) = YES ; 
CAL(E) = YES ; 

SET ACA ALL COSTS ANIMAL 
ACA(TC) = YES; 
ACA ( SCA) =YES ; 

P ARJI.!'.ETERS co 
RCO 
RCA 
CA 

COST STRUCTURE CROPS, 
RELATIVE CROP COSTS, 
RELATIVE l'~-<IMAL COSTS, 

COST STRUCTURE ANIMALS; 

CO(E,IR) = PCOST(E,IR,"ANIMAL") ; 

CO("LABOURCO",IR) = SUM(L,P(L,IR,"ANIMAL")* LABTRl'.C.M(L)) 

CO("MASCHINCO",IR) = SUM(M,P(M,IR,"ANIMAL")* LABTRAC.M(M)) 
+ TECHABSOL.M("ANIMAL") ; 

CO ( 11 Aı.'liMALPW" 
1 

IR) SUM {A, P (A, IR, "ANI~Li\L 11 ) * ANIMALPWER .M (A) ) 

CO("LANDRENT",IR) = SUM(S,P(S,IR,"ANIMAL")* LAND.M(S)) 
CO ( "ROTATIONC", IR) = SUM (BC, P (BC, IR, "ANIMl'.L") *CERBAL .M) 

+ P(uFALLOW",IR,"ANIMAL 11 )*FALBAL.M; 
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1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 

CO("S?ECLANDCO",IR) = SUM(OAL,l?(OF.L,IR,"ANIM..'IL")* CALB.M(OAL)) 
CO("VARIABLCO",IR) = S'OM(E,PCOST(E,IR,"ANI}'f.AL")) 

CO ( "OPPORTCOST", IR) = SUM (COP, CO (COP, IR)) ; 
CO ( "TOTALCOS", IR) = SlJM (COS, CO (COS, IR)); 
RCO(CAL,IR) = CO(CAL,IR)/CO("TOTALCOS",IR); 

* ------- CROP OUTPUT VALUE$ --------------
CO ( "VAL?ROD", IR)= SUM (OAL, P (OAL, IR, "ANIMAL") * (1-CONCENT (OAL)) 

* (1-CONOIL(OAL)) * COMBAL.M(OAL)) * (-1) ; 
CO ( "VALPROD", "P...zı..STUSE") = P ( "PASTFEED", "PASTUSE", nA.NI~.AL") *FEEDPAST .M; 
CO ( "VALSTRF.W", IR)= SUM (Gl, P (Gl, IR," AN IMAL") 

* ENEC(Gl) * FEEDSTRAW.M) * (-1) 

CO ( "VALCON", IR) = SUM ( G2, P ( G2, IR, "ANIMF.L") * C ON CENT ( G2) 
* ENEC(G2) *FEEDCON.M) * (-1) 

CO("VALOEL",IR)= SUM(G4,P(G4,IR,"ANIMAL") * CONOIL(G4) 
* ENEC(G4) *FEEDOIL.M) * (-1) 

CO ( "TOTALPROD", IR) = St.JM (COUT, CO (COUT, IR)) 
CO("DIFFCROP",IR) = CO("TOTALPROD",IR) - CO("TOTALCOS",IR) 
RCO(COUT,IR) = CO(COUT,IR) / CO("TOTALPROD",IR) 

RCO ( "RSTOTAL", IR) = SUM (COUT, RCO (COUT, IR)) 
*-------- COST STRUCTURE ANIMAL ----------------

CA("TENE",J) = Q("TENE",J) * TOTALFEED.M * "(-1) 

• 

CA(TF,J) = Q(TF,J) * MINFEED.M(TF) * (-1) ; 
CA("TGRCONOIL",J) = Q("TGRCONOIL",J) * MINGRCOIL.M * (-1); 

CA("TGROIL",J) = Q("TGROIL",J) * MINGROIL.M * (-1); 

CA(nSUMFEED",J) = SUM(TC,CA(TC,J})+ CA("TENE" 1 J) 
CA("Ll'..BOURCO",J) = SUM(L,Q(L,J) *LABTRAC.M(L)) ; 
CA("ANIMALSTOC",J) = ANIMALINV.M(J) ; 
CA("TOTALCOST",J) = SUM(SCA,CA(SCA,J)) ; 
RCA("TENE",J) = CA("TENE",J)/CA("TOTALCOST",J); 
RCA(ACA,J) = CA(ACA,J) / CA("TOTALCOST",J) ; 
RCA ( "RTOTAL", J) = SUM ( SCA, RCA (SCA, J) ) ; 

c 

* ------------ ANIMAL OUTPUT ---------------------------
CA("PRODANIMAL",J) SUM(O,Q(O,J) * COMBAL.M(O)) * (-1) ; 
CA("ANIMALPW",J) SUM(A,Q(A,J) * A."liMALPWER.M(A)); 
CA ( 11 TOTALVAL", J) CA ("PRODANIMAL'', J) + CA ( "ANI:t-"...ALPW" 1 J); 
CA ( "DIFFERANI", J) CA ( "TOTALVAL", J) - CA ( "TOTALCOST" 1 J) ; 
RCA("RELPRODUCT",J) = CA("PRODANIMAL",J) / CA("TOTALVAL",J); 
RCA("RELANIMP",J) CA("ANIMALPW",J) / CA("TOTALVAL",J); 

DISPLAY CO,RCO,CA,RCA ; 
*----------------------------------------------
* END OF PROGAM INPUT FILE 
*---------------------------------------------

COMPILATION TI~~ 2.519 MINUTES 
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6.5 Output of the model and interpretation of results 

In sequence of successful model runs it is possible to achieve a 
standard output and an output, which is declared by the DISPLAY 
statements. Additonally, the input file is also included as a 
part of the output file. 

In the following, we explain the results 
regard to the example year of 1981. We 
output as given in • appendix B of this 
printout is exactly the same as the one 
of the Hinistry PC, listed under 

of the first step run in 
will refer to the listed 
chapter. The presented 
stored on the hard disk 

TASM81B.LST ; 

Additionally, we will make some references to the page numbers 
as listed by the GAMS programme. 

• 
Page 25: Some statistics are given concerning the size and 

the elements of the model (equation system} as 
well as the time for generatian and execution of 
the input file. 

Page 26: The summary statistics presenting information 
about the solution status (important: optimal 
solution found, evaluation errors} and the space 
and time requirement for solving the model. The 
information about work space available and 
required gives same ideas about the possible 
enlargement of the model. 

6.5.1 Standard output 

The standard solution, fallawing this general information, has 
two main parts: 

a dual solution 
anda primal solution. 

6.5.1.1 DUAL Solution 

The listing of dual solutions follows the order of the equation 
black and within each black the order of the set statement. Each 
black in the dual solution starts with: 

EQU xx• (Explanation} 

Each line in the dual solution contains the fallawing infomration: 

LOWER: Indicates that a certain value in the RHS part of the 
model (after transformatian of the equation} might be 
given as a mınımum for the equation. This is only 
possible, if an equation is formulated as 
=G= greater than, 

or =E= equal to. 



UPPER: 

or 

LEVEL: 

MARGINAL: 
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An INF means, that no minimum for the equation value 
is defined, which is for example the case in the LAND 
equations. 

Under this headline the maximum of the equation value 
is listed. It exists of a number only, if the equation 
is of: 
=L= lower than, 
=E= equal to type. 
The land equation illustrates that the resource 
availability, as entered in the RES table and used in 
the land equation of the input file, is included. 

Under the level heading the amount of the value of the 
RHS section, which is utilized in the optimal solution, 
is printed. Observing the land equation one can notice 
that DRY-EITH is not used completely and that IRR-EITH 
reaches the limits of land availability! 

In the case of an equation formulated by =E= under 
LOWER, LEVEL and UPPER, the same values appear. 

Fallawing this heading, the most interesting dual 
variables ( shadow ' prices are generally u sed as 
synonyms)are printed. The MARGINAL(s) present the 
change of the objective function, if one 
increases the RHS value of a model by one unit. 
Provided the LEVEL value of an equation is not at 
the limit of UPPER or LOWER (if the restriction 
is not binding), the objective value of the model 
will not react to a marginal change of the RHS 
value. Assuming, for example, the amount of 1 ha 
additonal dry land availability, then nothing 
would change in the solution. Consequently, the 
MARGINAL for dry and equals zero (see Page 26). 
Instead, an increase of irrigated land would 
permit to extend the production of this land type 
and the objective value of the model would 
increase by 129.682 US$ per ha. 

The MARGINAL(s) express therefore the economic 
scaricity of a resource or commodity or in 
general the economic implication of a model 
restriction. Therefore, the MARGINAL(s) can be 
interpreted as economic value in one unit of a 
restriction or the shadow price of a factor or 
commodity. This shadow price evaluation is 
independent of the fact, whether the commodity or 
factor is tradeable and in fact traded or not. 

The shadow price for irrigated area means that it would be 
profitable for a farmer to rent irrigated land up to a price of 
129 US dallar per ha ( 1981) . In practice the shadow price for 
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land reflects a high variation between different locations. All 
the other results of the dual solution can be interpreted 
similarily. Therefore, only some selective comments will follow 
(see page 26-31 of appendix Bl: 

The results of the EQU LAND mirror that available land 
is, with the exception of irrigated land, not as restrictive in 
economic terms. 

The shadow price of labour, measured in Dellar per. hour, 
represents the equilibrium point of labour demand (as computed by 
the produciton activity levels and the labour requirement 
coefficients) and the non-linear labour supply funciton. The 
differentation of the quarterly shadow prices of labour (internal 
wage rate) is caused by various kinds of labour use in each 
quarter of the year. Remember,the same supply function is assumed 
for each quarter. 

•• The shadow prices for tractor servıces can be analogously 
interpreted. Consider,however, that this shadow price may for a 
number of reasons (e.g. waiting costs) not necessarily correspond 
with the price, which has actually to be paid by the farmer. 

Animal power is restrictive in the second, third and 
fourth quarters and it is characterized by internal prices up to 
0.5 Dellar per hour. This shadow price implies internal costs for 
the crop production activities and leads to the internal economic 
revenue of the livestock sector, e.g. the activities supplying 
animal power. 

With the 
reach the upper 
numbers. 

exception of mule, all 
bound, which presents 

livestock 
the actual 

activities 
livestock 

The last part of page 27 disposes the internal costs of 
feed supply with a high variation. As one would expect, oilcake 
(high protein content) has the highest shadow price and 
equivalent to this -the highest production costs. The grain feed 
price is internally derived from the grain prices themselves, 
considering the compositon of feedgrain and the energy contents. 
In this specific solution concentrates, feed from pasture and the 
total feed are identified by the same price. The shadow price for 
straw reflects only the costs (labour) for harvesting. 

Beside the shadow price for total feed (supply and 
demand) the minimum requirements concerning certain feed 
components, such as fodder, grain and oilseeds, are restrictive 
(page 28). Due to the minimum requirements, formulated as 
additicnal restrictions to the total feed balance, the shadow 
price of fodder supply FEEDFODD is equivalent to the shadow price 
of TOTALFEED and MINFEED ("TFOOD"). Also the shadow prices for 
MINGROIL and for TOTALFEED adds up to the shadow price ·for 
FEEDFODD. 
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In order to calculate the shadow price for feedgrain (FEEDCERI, 
page 27) one has to consider the shadow prices of the minimum 
feed grain composition (EOU MINGRAIN on page 28). 

The feed sector is one of the most complicated parts in most 
sector models. Firstly, the statistical information is very poor 
or often not available at all. Secondly, a number of consistency 
checks and test runs of the model are a necessity in order to 
receive the consistency of the physical balances and the feed 
ration. Finally, depending on the substitution possibilites 
permitted in this model, it might be very complicated to derive a 
suitable economic evaluation of feed supply as well as demand and 
the related internal linkages. 

However, the feed sector isa very critical and important part in 
sector models, since it represents main linkages between the crop 
and livestock sector. Therefore, further attention should be paid 
to this part (detailed analysis of the implicati~ns, eelleetion 
of additicnal information, modification of this model part, if 
needed). 

The agricultural prices on farm gate level appear in the 
solution as MARGINAL(s) of the commodity balance EOU COMBAL. The 
negative sign indicates that the objective value would decrease, 
if one would reduce the commodity balance by one unit (e.g. one 
ton of a certain commodity). These MARGINAL(s) express therefore 
exactly +heir marginal costs of producing one un it and at t.he 
same time the willingness of the consumer concerning the payment 
for the last unit, or under the conditions of a competitive 
market the market price. 

Imports and Exports have been fixed by equality 
constraints (=E=). Therefore,the same value appears under LOWER, 
LEVEL and UPPER. The MARGINAL(s) reflect the difference between 
the internal market price and the export or import price. 
Observing for example "wheat" (in brackets references to the 
input and output files are made): 

Domestic price 159.77 Diffeience -14.88 
(MARGINAL, page 28) (MARGINAL, page 30) 

Export price 144.89 
(line 240, in put file) 

Difference -45.88 
Im port price 205.66 (MARGINAL, page 30) 
(line 240, in put file) 

A direct interpretation of this result would conclude that the 
export and input level in the base year of 1981 (the solution is 
restricted to this level) has not been in an economic optimum. 
Lower exports (the export price is lower than the domestic price 
level) would increase the objective value by about 15 $ per ton 
(marginal change). Less imports would also increase the producer 
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and consumer surplus, since the costs of domestic production are 
about 45 $ lower in comparison with the import price. Finally, 
one can sequently point out that there is no economic sense in 
importing and exporting at the same time, particularly in a 
situation where the import price is higher than the export price 
(which is the case in our example year of 1981). 

However, for a number of reasons one has to deal very carefully 
with this kind of interpretations and policy conclusions, e.g.: 

* There may·be quality 
exported commodities (e.g. 
quali ty wheat) . 

differences between the improved and 
export of feed wheat, import of high 

Transportation have not explicitly been considered. 

* Some special 
wheat export, oil 
Turkey. 

bilateral trade arrangements 
import deal) with important 

t 

may exist (e.g. 
advantages for 

* Finally, because of the high rate of inflation, there is 
a rapid change in the foriegn exchange rate. The relevant 
exchange rate regarding exports and imports in a specific year 
can differ to a high degree from the average exchange rate used 
for converting the domestic price level into dellar prices. This 
is always the case, if export as well as imports are concentrated 
to a specific time within a year. Assuming an inflation of 100 % 
and further that imports are transacted during the first part of 
a one year period, while export activities take place in the end 
of the same year, then it is possible to justify the foriegn 
trade structure of wheat from an economic point of view. 

For all these reasons, exports and imports have not been 
formulated as "free" activities. The binding restrictions imply 
that the model results do not necessarily correspond with a 
foreign trade equilibrium situation. However, starting from the 
discussed base model, several modifications and foreign trade 
policy runs can be made. 

As another conclusion it has to be pointed out that the foreign 
trade structure should be analysed in more detail, especially 
with respect to the country specific trade structure including 
special trade arrangements (e.g. preferential trade with EC) and 
in relation to the seasonal trade flows. For certain commodities, 
it is also important to analyze the impact of Turkey's export on 
the export price level (price setter case). 

On page 31 and 32 the shadow prices of the calibration 
constraints are given. With the exception of tea and fodder, all 
commodities reach the upper limits, which present the observed 
production quantities. Tea is a production activity near the 
limit. The expression EPS in the MARGIAL column means that. a 
slightly different other solutions are possible with the same 
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APPENDIX B: GAMS-MINOS SOLUTION FILE 88/06/04 00:04:05 PAGE 
TASMl 
MODEL STATISTICS 

MODEL STATISTICS 

BLOCKS OF EQUATIONS 
BLOCKS OF VARIABLES 
NON ZERO ELEMENTS 
DERIVATIVE I?OOL 
CODE LENGTH 

GENERATION TIHE 

EXECUTION TIME 

SOLVE TASM USING NLP FROM LINE 1188 

30 
17 

2026 
62 

1005 

SINGLE EQUATIONS 
SINGLE V&~IABLES 
NON LINEAR N-Z 
CONSTANT I?OOL 

ll. 199 HINUTES 

14.479 HINUTES 

207 
248 

59 
104 

• 

25 



• 

~' 

f 

1 
,J 

f,Jlı 

~i 

]] 

I 
•t 
_lJ 

:•"~Ii 

_jj 



.. ] 

1 

] 

l 

213 

GAMS 2.04 PC AT/XT 88/06/04 Oı:29:43 PAGE 
TASMı 
SOLUTION REPORT SOLVE TASM USING NL? FROM LINE ıı88 

MODEL 
TYPE 
SOLVER 

S O L V E 

TASM 
NLP 
MINOS5 

SUMMARY 

OBJECTIVE 
DIRECT ION 
FROM LINE 

PROFIT 
MAXIMIZE 
1188 

**** 
**** 
**** 

SOLVER STATUS 
MODEL STATUS 
OBJECTIVE VALUE 

cı:NO""Rl-IAL COMPLETTON) 
2 LOCALLY OPTIMAL 

29327359.ı890 r- ' . o p;-1 .:Ji'1.,5 

RESOURCE USAGE, LIMIT 
ITERATION COUNT, LIMIT 
EVALUATION ERRORS 

67.750 

3(§) 
760.000 

5000 
ı o 

l-1 I N O S 
= = = = = 
courtesy of 

VERSION 5.0 APR ı984 

B. A. Murtagh and ı-ı. A. Sauhders, 
Department of Operations Research, 
Stanford University, 

• 

Stanford California 94305 U.S.A. 

WORK SPACE NEEDED (ESTIMATE) 
WORK SPACE AVAILABLE 

ı6697 WORDS. 
ı7034 WORDS. 

EXIT --~TI~~L SOLUTION FOUNJD 
MAJOR ITERATIONS ı 
NORM RG / NORM PI 8.525E-ıı 
TOTAL USED 68.22 UNITS 
MINOS5 TIME 66.25 (INTERPRETER -

---- EQU LA."'D BASIC LAND CONSTRAINTS 

LOWER LEVEL UP PER MARGINAL 

DRY-EITH -INF ı4657.86ı ı6955.560 

IRR-EITH -INF 
DRY-GOOD -INF 
IRR-GOOD -INF 
TREE -INF 
PASTURE -INF 

---- EQU L~3TRAC 

LABOR-ıQ 
LABOR-2Q 
LABOR-3Q 
LABOR-4Q 
TRACTOR-ıQ 
TRACTOR-2Q 
TRACTOR-3Q 

LOWER 

3021. ıso 302ı.ı50 ı29.682 

5718.068 ıı8 ı2. 020 
574.ı75 ı035.670 

2ı60.000 2ı60.000 66.853 
ı9ı23.800 20000.000 

LABOR AND TRACTOR CONSTRAINTS 

LEVEL UP PER M/l.RGINAL 

0.302 
0.488 
0.602 
0.397 
3.ı03 
8.2ıO 
9.993 

• 

3.08) 

26 
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 27 

TASM1 
SOLUTION REPORT SOLVE '!'ASM USING NLP FROM LINE l188 

f 

!"''' 

lı EQU LABTRAC LAECR. ;._NU TRACTOR CONSTRAINTS 

LOWER LEVEL UP PER MARGINAL 
. 

11 T!\..l\CTOR-4Q 9.056 

1: 
---- EQU P..NIMALPWER ANI!'..l'.L POw'ER BALANCE S 

LOWER LEVEL UP PER 1'.1'-'<G INJ>.L 

1: 
ANIMAL-1Q -INF -5. 721E+4 
ANIHAL-2Q -INF 0.382 
ANIMAL-3Q -INF 0.450 
AlUMAL-4Q -INF 0.520 

---- EQU ANIMALINV P..NIMAL INVENTORY 1! 
LOWER LEVEL UP PER HJ>.RGINAL 

1: 

li 

SHEEP -INF 49598.000 49598.000 6.478 
GOAT -INF 15070.000 15070.000 5.781 • 
!>.NGO RA -INF 3856.000 3856.000 0.037 
CATTLE -INF 15981.000 15981.000 15.722 
BUFFALO -INF 1002.000 1002.000 41.189 
MULE -INF 2353.000 
POULTRY -INF 62329.000 62329.000 3.287 

---- EQU PURCFERT PURCHASE FERTILIZER ll 
" ' ll 

LOWER LEVEL UP PER l'..l'.RGINAL 

NITROGEN EPS 
PHOSPHATE EPS 

~ ı 

ll ---- EQU PRODCOST PRODUCTION CO STS 

~ j 

1] 
ı 

ı; 

LOWER LEVEL UP PER MARGINAL 

SEED 1.000 
FERTILIZER 1. 000 
CAPITAL 1. 000 

LOWER LEVEL UP PER HJ>.RGINAL 

ı 

lj 
,, 
u 

EQU FEEDSTRAW +INF -ı. o 65 

EQU FEEDCON +INF -31.980 
EQU FEEDCERI +INF -183.720 
EQU FEEDPAST +INF -31.980 

EQU FEEDOIL +INF -203.368 
EQU FEEDFODD +INF -125.268 
EQU TOTALFEED +INF -31.980 

) 

ı~ 
) 

ı: 
1 

L 
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G?-~S 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 
TASM1 
SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188 

FEEDSTRAW 
FEEDCON 
FEEDCERI 
FEEDPAST 
FEEDOIL 
FEEDFODD 
TOTALFEED 

FEED SUPPLY STRAI-1 
FEED SUPPLY CONCENTRATES 
GRAIN USED FOR &~IMAL FEEDING 
FEED SUPPLY FROM PASTuKE 
FEED SUPPLY OIL CAKE 
FEED SUPPLY ALFALFA ~~~ FOODER 
TOTAL FEED BAL~~CE 

---- EQU M INF EED MINIMUM FEED REQUIREMENTS BY COMPONENTS 

LOWER LEVEL UP PER ~"-GINAL 

TSTRAW 2760.443 +INF 
TCONCEN 1873.946 +INF 
TGRAIN 5290.006 +INF 
TFODD +INF -93.289 
TOIL 53.851 +INF 
TPAST 2933.856 +INF 

LOWER LEVEL UP PER ~<{GINAL 

---- EQU MINGRCOIL 760.230 +INF ! 
---- EQU MINGROIL +INF -171.389 

MINGRCOIL 
MINGROIL 

MINIMUM G~~IN CONCENTRATES ~~D OILCAKE 
MINIMUM GRAIN AND OILCAKE 

---- EQU MINGRAIN 

WHEAT 
CORN 
RYE 
BARLEY 

LOWER 

---- EQU CO~.Bl>.L 

WHEAT 
CORN 
RYE 
BARLEY 
RICE 
CHICK-PEA 
DRY-BEAN 
LENTIL 
POTA TO 
O NION 
GR-PEPPER 

LOWER 

MINIMUM SHARE OF INDIVIDUAL GRAINS 

LEVEL UPPER MARGINAL 

+INF -38.187 
+INF -71.332 
+INF -8.643 

211.600 +INF 

CO~.MODITIES BALANCES 

LEVEL UP PER MARGINl'.L 

-159.773 
-198.941 
-125.036 
-130.441 
-481.888 
-310.773 
-542.767 
-491.370 
-188.307 
-215. 600 
-250.515 

28 
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G~.MS 2.04 PC AT/XT 88/06/04 01:29:43 ?AGE 
':!'P.~SMl 
SOLUTION REPORT SOLVE TASM USI~G NLP FROM LINE 1188 

EQU COMSAL 

TOMATO 
CUCtiMBER 
SUNFLOWER 
OLIVE 
G;:1.0UNDNUT 
SOY~.BEAN 

SE SAME 
COTTON 
SUG-BEET 
TOBACCO 
TEA 
CITRUS 
GRAPE 
l'.PPLE 
PEACH 
APRICOT 
CHERRY 
WILDCHERRY 
MELON 
STRAWBERRY 
B~.NANA 

QUINCE 
PISTACHIO 
HAZELNUT 
SHEEP-HEAT 
SHEEP-MILK 
SHEEP-WOOL 
SHEEP-HIDE 
GOAT-MEAT 
GOAT-MILK 
GOAT-WOOL 
GOAT-HIDE 
ANGOR-MEAT 
l'~'lGOR-MILK 

ANGOR-WOOL 
.ıı..."JGOR-HIDE 

BEEF 
COW-MILK 
COW-HIDE 
BUFAL-l".EAT 
BUFAL-MILK 
BUFAL-HIDE 
POLTR-1-'.EAT 
EGGS 

LOWER 

CCY2~0DITIES BALANCES 

LEVEL UP PER MARGINAL 

-191.231 
-239.438 
-277.719 
-385.918 
-676.841 
-326.015 
-802.763 

-1326.744 
-34.648 

-1214.291 
-374.059 
-206.296 
-380.247 
-188.927 
-367.930 
-466.735 
-428.542 
-363.765 
-167.925 

-1312.122 
-1997.648 
-262.655 

-3109.767 
-979. 019," 

-1215.719 
-316.026 

-2313. 169' 
-1618.786 
-966.116 
-310.634 

-1760.384 
-1618.921 
-1010.436 

-310.668 
-4211.199 
-1623.064 
-979.182 
-318.189 
-778.773 
-952.650 
-341.546 
-780.293 

-1380.179 
-1502.973 

• 

29 
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j G~~S 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 30 
TASM1 
SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188 

J ---- EQU IMPORTL IMPORT LIMIT 

LOWER LEVEL UP PER MARGINAL 

J WHEAT 272.309 272.309 272.309 -45.887 
RICE 40.400 40.400 40.400 128.378 
SOYABEAN 752.926 752.926 752.926 -101.385 

J SUG-BEET 619.404 619.404 619.404 -458.502 
SHEEI?-WOOL 13.327 13.327 13.327 -4067.831 
SHEEP-HIDE 0.056 0.056 0.056 -862.214 
COW-MILK 47.790 47.790 47.790 -165.711 
COW-HIDE 3.321 3.321 3.321 -1480.887 
BUFAL-MEAT 0.265 o. 265 0.265 -3763.760 

J ---- EQU EXPORTL EXPORT LIMIT 

LOWER LEVEL UP PER M.l\RGINAL 

] WHEAT 315.537 315.537 315.537 -14.883 
RYE 0.201 0.201 0.201 129.334 
BARLEY 372.020 372.020 372.020 25.559 
CHICK-PEA 175.656 175.656 175.656 22.367 

] DRY-BEAN 28.133 28.133 28.133 8.233 • LENTIL 228.386 228.386 228.386 -32.160 
POTA TO ı 7. 729 17.729 17.729 9.543 
ON ION 98.743 98.743 98.743 -47.430 

] GR-PEPPER 0.643 o. 643 0.643 241.245 
TOMATO 75.423 75.423 75.423 -12.721 
SUNFLOWER 0.003 0.003 0.003 489.981 
OL IVE 1.384 1.384 ı. 384 16.642 

J 
GROUNDNUT 5.444 5.444 5.444 472.159 
SE SAME o .872 0.872 o .872 23.187 
COTTON 241.000 241.000 241.000 -58.754 
SUG-BEET 201.635 201.635 201.635 133.812 
TOBACCO 131.014 131.014 131.014 1113.809 
CITRUS 279.909 279.909 279.909 64.874 
GR.l\PE 9.770 9.770 9.770 -146.957 
API? LE 127.697 127.697 127.697 88.843 
PEACH 5.535 5.535 5.535 -46.310 
APRICOT 50.444 50.444 50.444 18.405 
WILDCHER.ttY o .891 0.891 0.891 147.115 
HE LON 18.156 18.156 18.156 -28.585 
STRAWBERRY 0.051 0.051 0.051 -609.942 

] BA.'Il'.NA 0.001 0.001 0.001 -1163.648 
QUINCE o. 978 o. 978 0.978 -33.025 
PISTACHIO 3.957 3.957 3.957 910.573 
HAZELNUT 12.909 12.909 12.909 620.071 
SHEEP-MEAT 26.330 2 6. 330 26.330 633.921 
SHEEP-WOOL 22.182 22.182 22.182 -514.139 
SHEEI?-HIDE 0.882 0.882 0.882 -577.806 
GOAT-MEAT o. 312 0.312 0.312 -13.716 

J GOAT-WOOL 1.480 ı. 480 ı. 480 -1055.864 
GOAT-HIDE 0.882 0.882 0.882 -577.941 
ANGOR-WOOL 2.840 2.840 2.840 -613.149 

J 



] 

] 

.] 

J 

J 

J 

J 

J 

] 

J 

219 

GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAG2 
TASMl 
SOLUTION REPORT SOL VE TASM US ING NLP FROM LIN2 118 8 

EQU CALB CALIBRATION( PRODUCTION LEVEL) 

LOWER 

CHERRY -INF 
WILDCHERRY -INF 
MELON -INF 
STRAWBERRY -INF 
BANk.'IA -INF 
QUINCE -INF 
PISTACHIO -INF 
HAZELNUT -INF 
FOODER -INF 
ALFALFA -INF 

EQU CERBAL 
EQU FALBAL 
EQU FALDEVIAT 
EQU VALFAL 

LEVEL 

95.000 
60.000 

4500.000 
23.000 
30.000 
56.000 
25.000 

350.000 
1108.050 

948.817 

LOWER 

-INF 

CERIAL CALIBRATION 
FALLOW CALIBRATION 

UP PER 

95.000 
60.000 

4500.000 
23.000 
30.000 
56.000 
25.000 

350.000 
1108.050 
1323.000 

LEVEL 

CERBAL 
FALBAL 
FALDEVIAT 
VALF AL 

FALLOW CERIAL CALIBRATION 
CALIBRATION OF FCOEF 

---- EQU TECHABSOL 

ANIMAL 
MECHk.'IIZED 

LOWER 

EQU TECHDEVIAT 

TECHNOLOGY ABSULUTE 

LEVEL UP PER 

LOWER LEVEL 

EQU VALTECH -INF 
EQU SURPLUS 

TECHNOLOGY DEVIATION 
VALITATION TECHNOLOGY 

MARGINAL 

ı 78. 932 
70.222 

133.050 
813.690 

1821.817 
181. 914 

2038.304 
345.478 
14. 613 

UP PER 

MARGINAL 

1.290 
-0.426 

UP PER 

TECHDEVIAT 
VALTECH 
SURPLUS OBJECTIVE FUNCTION (ZIELFUNKTION) 

VAR PROFIT 
VAR RELFAL 

LOWER LEVEL 

-INF 2.9327E+7 
-INF 

UP PER 

+INF 
+INF 

PROF IT 
RELFAL 

OBJECTIVE FUNCTION (ZIELFUNKTION) 
RELATIVE FALLOW 

M.'illGINAL 

-19.825 
39.651 
39.651 
39.651 

• 

MARGINl'.L 

1.290 
1.290 
1.000 

32 
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G~~S 2.04 ?C AT/XT 88/06/04 01:29:43 PAGE 33 
TASMl 
SOLUT!ON REPORT SOLVE TASM USING NLP FROM LINE 1188 

---- Vl'.R PP'!'RADE TPJ..DE OF PROCESSED COt-"'.MODITIES 

LOWER LEVEL UP PER !-"J:-~GINAL 

L 

1 
[ 

ı 
f 
b 

ı r 
1 

ı\'HEAT -INF lll. 560 +INF 
TOI'.ATO -INF 26.720 +INF 

SUNFLOWER -INF -8.870 +INF 

OLIVE -INF 43.450 +INF 

;,., 

ı r 

TEA -INF 3.320 +INF 

GRAPE -INF 99.690 +INF 

HAZELNUT -INF 92.350 +INF 

~: 

1 

i 
i 

---- VAR CROPS ?RODUCTION OF CROP 
ı:: 1' 

LOWER LEVEL UP PER MARGINAL r 

SWHEATD.ANIMAL +INF -0.292 

SWHEATD.MECHANIZED 3010.865 +INF 

FWHEATD.ANIMAL +INF -0.137 

FWHEATD.MECHANIZED 2439.277 +INF 

SWHEATI. A.'<IMAL 991.423 +INF 

SWHEATI.l'~CHl'-'<IZED 234.652 +INF 

SCORN-D.ANIMAL +INF -4.598 • 
SCORN-D.MECHANIZED +INF -3.454 

FCORN-D.ANIMAL +INF -0.533 

FCORN-D.MECHANIZED 409.777 +INF 

SCORN-I. ANIMAL +INF -193.685 

SCORN-I.MECHANIZED +INF -196.337 

SRYE--D .l'.NIMAL +INF -0.328 

SRYE--D.MECHANIZED 423.526 +INF 

FRYE··-D. A.><IMAL +INF -34.866 

FRYE--D.MECHANIZED +INF -35.089 

SRI CE- I. l'.NIMAL +INF -51.747 

SRICE-I.l'~CHANIZED +INF -50.245 

FRICE-I.ANIMAL +INF -ı. 482 

FRICE-I.MECHANIZED 42.116 +INF 

S BA.R.L YD . ANIMAL +INF -79.938 

SBARLYD.MECHANIZED +INF -79.421 

FBARLYD.ANIMAL +INF -0.519 

FBARLYD.MECHANIZED 1825.731 +INF 

SCKPEAD.iilliMAL 237.513 +INF 

SCKPEAD.MECHANIZED +INF -0.148 

SCKPEAI. ANIMAL +INF -43.599 

SCKPEAI.MECHANIZED +INF -42.943 

SDBEANI. ANIMAL 43.967 +INF 

SDBEANI.MECHl'.NIZED +INF -0.399 

SLENTLD.ANIMAL +INF -0.834 

SLENTLD.MECHANIZED 376.523 +INF 

SPOTATI.ANIMAL 220.140 +INF 
SPOTATI.MECHANIZED +INF -2.139 

SONIOND.ANIMAL +INF -115.893 

SONIOND.l'~CHiilliZED +INF -116.607 

SON I ONI. ANIMAL 58.439 +INF 

SONIONI.MECHl'.NIZED +INF -2.715 

i:: 

r 

1!:~ 

''" 

' 
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J GAMS 2.04 PC AT/XT 88/06/04 01:29:43 P .'<GS 34 
TASM1 
SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1183 

' J VAR CROPS I? RODUCTION OF CROP 

.. ] 
LOWER LEVEL UP PER MARGINAL 

SGJ?EJ?l?I .A.'IIMAL 27.700 +INF 
SGJ?EPPI.MECHANIZEO 3.685 +INF 

J 
STOMATI. &'!IMAL 99.708 +INF 
STO~-ATI.MECHANIZED +INF -2.601 
SCUCUMI . ANIMAL 27.629 +INF 
SCUCUMI.MECHANIZED +INF -1.542 

] 
SSUNFLO.ANIMAL +INF -0.264 
SSUNFLO.MECHANIZED 723.266 +INF 
SSUNFLI. ANIMAL +INF -59.533 
SSUNFLI.MECHANIZED +INF -59.446 

] 
SGRNUTI. ANIMAL 23. 988 +INF 
SGRNUTI.MECHAN!ZED +INF -ı. 650 
SSBEANI. ANIMAL 8.348 +INF 
SSBEAN!.~~CHANIZED +INF -0.415 
SSESAMI. ANIMAL +INF -0.338 

J SSESAMI.MECHANIZED 18.519 +INF 
SCOTTNI. ANIMAL 550.187 +INF 
SCOTTNI.MECHANIZED +INF -1.553 
STOBACD .ANI~-AL 70.600 +INF 

J STOBACD.MECH~~IZED 107.128 +INF t 
SMELOND. ANIM.'<L +INF -83.522 
SMELOND.MECHANIZED ~+INF -82.925 
SMELONI . ANIMAL 263.193 +INF 

J SMELONI.MECHANIZED +INF -ı .ııo 

SSBEETI.ANIMAL 290.900 .+INF 
SSBEETI.MECHANIZED +INF -2.868 
SALFAL I. &'!IMAL +INF -1.444 

.J 
SALFALI.MECHANIZED 102.658 +INF 
SFODDRD.ANIMAL +INF -o. 97 5 
SFODDRD.MECHANIZED 358.871 +INF 
PASTUSE.~~IMAL 19123.800 +INF 

J 
PASTUSE.MECHANIZED +INF EPS 
OLIVE-O.ANIMAL 333.196 +INF 
OLIVE-D.MECHANIZED 151.330 +INF 
TEA---D.ANIMAL 86.095 +INF 

.J 
CITRS-I.ANIMAL 53.723 +INF 
CITRS-I.MECHANIZED +INF -ı. 322 
GRAPE-O.ANIMAL +INF -0.565 
GRAPE-O.MECHANIZED 502.027 +INF 

J 
GRAPE-I .A.'IIMAL 275.481 +INF 
GRAPE-I.MEC~~'IIZED +INF -1.566 
AJ?PLE-I. ANIMAL +INF -0.449 
Al?PLE-I.MECHANIZED 247.414 +INF 
PEACH-I. ANI~-AL +INF -0.020 

.J PEACH-I.~~CHANIZED 23.695 +INF 
APRIC-I .ANI~_AL +INF -1.566 
Al?RIC-I.MECHANIZED 29.601 +INF 
CHERR-I .~~IMAL 20.524 +INF 

>J 
CHERR-I.MECHA.'IIZED +INF -3.603 
WCHER-I.ANIMAL +INF -ı. 394 
WCHER-I.MECHANIZED 13.675 +INF 

J 
J 
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 ?AGE 
TAS Ml 
SOLUTION REPORT SOLVE TASM USING NL? FROM LINE 1188 

Vl<.R CROPS ?RODUCTION OF CROP 

LOWER LEVEL U? PER Ml<.RGINAL 

STBER-I.ANIMAL 
STBER-I.MECHANIZED 
BAN!'.N-I. ANIMAL 
BANAN-I.P~CHANIZED 
QUINC- I. &'!IMAL 
QUINC-I.P~CHi'.NIZED 
PISTA-D. At'IIP.AL 
PISTA-D.MECHANIZED 
HAZEL-D . .'.N IMAL 
HAZEL-D.MECHANIZED 

4.994 
ı. 595 

7.940 
74.755 

333.954 

+INF 
+INF 
+INF 
+INF 
+INF 
+INF 
+INF 
+INF 
+INF 
+INF 

---- VAR PRODUCT ?RODUCTION OF LIVESTOCK 

LOWER LEVEL UP PER p_ı>,RGINAL 

SHEEP 49598.000 +INF 

GOAT 15070.000 +INF 
ANGORA 3856.000 +INF 
CATTLE 15981.000 +INF 
BUFFALO 1002.000 +INF 
MULE +INF 
POULTRY 62329.000 +INF 

-6.736 

---- VAR PFERT PURCHASE OF FERTILIZER 

LOWER LEVEL UP PER P.ARGINAL 

NITROGEN 7.7703E+5 +INF 
PHOSPHATE 5.1844E+5 +INF 

---- VAR PRCOST ?RODUCTION COSTS 

LOWER LEVEL UPPER M.'.RGINAL 

SEED 5.2731E+5 +INF 
FERTILIZER 5.4138E+5 +INF 
CAPITAL 2.3602E+5 +INF 

---- Vi'-"- LATRUSE LABOR AND TRACTOR USE 

LO.-.'ER LEVEL UP PER MARGINAL 

LABOR-1Q 1.2620E+6 +INF 
LABOR-2Q 2.0363E+6 +INF 
LABOR-3Q 2.5143E+6 +INF 
LABOR-4Q 1. 6556E+6 +INF 
TRACTOR-1Q 10425.236 +INF 

-0.757 

-1.886 
-ı. 033 

-2.959 
-1.640 
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GAMS 2.04 PC AT/XT 
TASMl 
SOLUTION REPORT 

VAR LATRUSE 

LOWER 

TRACTOR-20 
TRACTOR-30 
TRACTOR-40 

---- VAR FEED 

TSTRAW 
TCONCEN 
TGRAIN 
TFODD 
TOIL 
TPAST 

LOWER 

---- VAR FGR.~IN 

LOWER 

88/06/04 01:29:43 

SOLVE TASM USING NLP FROM LINE 1188 

LABOR AND TRJ'.CTOR USE 

LEVEL UP PER MARGINAL 

27580.344 +INF 
33572.291 +INF 
30424.525 +INF 

FEED USE IN ANIM.~L PRODUCTION IN ENERGY UNITS 

LEVEL- UP PER MA.qGINAL 

4486.636 +INF 
1873.946 +INF 
5290.006 +INF 

727.865 +INF 
279.369 +INF 

4207.236 +INF 

COMPOSITION OF FEEDGR.~IN IN PRODUCT WEIGHT 

LEVEL UP PER MF-.RGINAL • 

WHEAT 
CORN 
RYE 
BARLEY 

2204.169 +INF 
746.027 +INF 
325.539 +INF 

4097.892 +INF 

---- VAR TOTALCONS TOTAL CONSUMPTION IN PROCESS ED FOR.'! 

LOWER LEVEL UP PER MJI.RGINAL 

WHEAT 9129.030 +INF 

CORN 466.413 +INF 

RYE 308.589 +INF 

BARLEY 315.392 +INF 

RICE 238.400 +INF 

CHICK-PEA 122.014 +INF 

DRY-BEAN 38.777 +INF 

LENTIL 207.684 +INF 

POTA TO 2982.271 +INF 

ONION 991.257 +INF 

GR-PEPPER 599.357 +INF 

TOMATO 3390.977 +INF 

CUCUMBER 510.000 +INF 

SUNFLOWER 559.562 +INF 

OLIVE 181.366 +INF 

GROUNDNUT 45.856 +INF 

SOYABEAN 764.926 +INF 

SE SAME 24.128 +INF 

COTTON 227.462 +INF 

SUG-BEET 11024.946 +INF 

P!\.GE 36 
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 
TASMl 
SOLUTION REPORT SOLVE T.'\SM USING NLP FRCM LINE 1188 

VAR TCTALCONS TOTAL CCNS0MPTION IN PROCESS ED FORM 

LOWER LE \TEL UP PER }'f_;_qGINAL 

TOBACCO 30.896 +INF 
TEA 172.247 +INF 
CITRUS 678.091 +INF 
GRAPE 3291.470 +INF 
APPLE 1322.303 +INF 
PEACH 259.465 +INF 
APRICOT 54.556 +INF 
CHERRY 95.000 +INF 
WILDCHERRY 59.109 +INF 
ME LON 4481.844 +INF 
STRAWBERRY 22.949 +INF 
BANl'.NA 29.999 +INF 
QUINCE 55.022 +INF 
P!STACHIO 21.043 +INF 
HAZELNUT 133.921 +INF 
SHEEP-1-'..EAT 351.189 +INF 
SHEEP-MILK 1196.662 +INF 
SHEEP-WOOL 53.572 +INF 
SHEEP-HIDE 27.893 +INF 
GOAT-MEAT 103.041 +INF • 
GOAT-MILK 565.488 +INF 
GOAT-WOOL 7. 457 +INF 
GOAT-HIDE 4.799 +INF 
ANGOR-MEAT 6.904 +INF 
1'-"'GOR-MILK 57.761 +INF 
ANGOR-WOOL 3.213 +INF 
F.NGOR-HIDE 0.500 +INF 
BEEF 358.472 +INF 
COW-MILK 3487.774 +INF 
COW-HIDE 57.183 +INF 
BUFAL-MEAT 32.438 +INF 
BUFAL-MILK 283.570 +INF 
BUFAL-HIDE 2.438 +INF 
POLTR-MEAT 138.910 +INF 
EGGS 278.598 +INF 

---- VAR IMPORT IMPORT OF LIVESTOCK AND CROPS 

LOWER LEVEL UP PER 1-'.ARGINAL 

WHEAT 272.309 +INF 
RICE 40.400 +INF 
SOYABEAN 752.926 +INF 
SUG-BEET 619.404 +INF 
SHEEP-WOOL 13.327 +INF 
SHEEP-HIDE 0.056 +INF 
COW-MILK 47.790 +INF 
COW-HIDE 3.321 +INF 
BUFAL-MEAT 0.265 +INF 
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J GAt1S 2.04 PC AT/XT 88/06/04 01:29:43 P i'.GE 38 
TASM1 
SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188 

---- VAR EXPORT EXPORT OF LIVESTOCK A\'ID CROPS 

LOI"iER LEVEL UP?ER MARGINAL 

] WHEAT 315.537 +INF 
RYE 0.201 +INF 
BARLEY 372.020 +INF 
CHICK-PEA 175.656 +INF 
DRY-BEAN 28.133 +INF 
LENTIL 228.386 +INF 
POTA TO 17.729 +INF 

J ON ION 98.743 +INF 
. GR-PEPPER 0.643 +INF 

TOMATO 75.423 +INF 
SUNFLOWER 0.003 +INF 

] OLIVE 1.384 +INF 
GROUNDNUT 5.444 +INF 
SESP.F.E 0.872 +INF 
COTTON 241.000 +INF 

] SUG-BEET 201.635 +INF 
TOBACCO 131.014 +INF 
CITRUS 279.909 +INF 
GRAPE 9.770 +INF 

] 
APPLE 127.697 +INF • PEACH 5.535 +INF 
APRICOT 50.444 +INF 
WILDCHERRY 0.891 +INF ·. 

] 
ME LON 18.156 +INF 
STRAWBERRY 0.051 +INF 
SANANA 0.001 +INF 
QUINCE 0.978 +INF 

] 
PISTACHIO 3.957 +INF 
HAZELNUT 12.909 +INF 
SHEEP-MEAT 26.330 +INF 
SHEEP-WOOL 22.182 +INF 
SHEEP-HIDE 0.882 +INF 

] GOAT-MEAT 0.312 +INF 
GOAT-WOOL 1.480 +INF 
GOAT-HIDE 0.882 +INF 
ANGOR-WOOL 2.840 +INF 
BEEF 12.835 +INF 
COW-MILK 46.257 +INF 
BUFAL-MEAT 0.029 +INF 
POLTR-MEAT 0.707 +INF 

] EGGS 3.095 +INF 

LOWER LEVEL UP PER ~-Z\RGINAL 

] VAR CERAREA 9377.366 +INF 
VAR FALA.'<EA 4688.683 +INF 

CERAREA CE RE AL AREA 
FALAREA FALLOW l'.REA 

] 

, ~-;U 
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G?MS 2.04 PC AT/XT 88/06/04 01:29:43 PAG~ 
TASM1 SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188 

---- VAR TECH 

l'.NIMAL 
MECHANIZED 

LOWER 

---- VAR TECHNOL 

TECHNOLOGY 

LEVEL 

3759.104 
11391.224 

LOWER 

UP PER 

+INF 
+INF 

LEVEL 

TECHNOL RELATIVE TECHNOLOGY 

**** REPORT SUHMARY O NONOPT 
0 INFEASIBLE 
O UNBOUNDED 
O ERRORS 

t'.l'.RGINAL 

UP PER HARGINAL 

+INF 

• 

39 
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6.5.2 Display output 

The DISPLAY output produced by the present TASM-version is listed 
on the pages 40-53, in Appendix C to this section. As already 
mentioned, this kind of reporting results is optional and can be 
structured and influenced by the user. 

Page 40 contains an aggregated commodity.balance reported from 
the model results. It reflects the importance of foreign trade of 
feedgrain use and of the by-products for the different 
commodities. From the last column the relative importance of 
domestic consumption on total production can be derived. 

Such tables (based on the balaneing technique) express the impact 
of policy changes in a more comprehensive way than single 
variables do. For example, in order to evaluate the impact of a 
foreign trade policy change one should not only consider the 
foreign trade itself, but also take into account the impact on 
domestic production, consumption and on ~e internal use of 
commodities. 

On page 41 and 42 the statistical and modeled prices are listed. 
The high conformity of both prices may not be interpreted as a 
model test. It has rather to be recognized as a check, whether 
the assumed methodology is in fact working, whether all logical 
and technical errors(formulation of the assignment statement and 
the equations, data, programıning errors) are eliminated and 
whether the base model is consistent or not. If the statistical 
prices remain unchanged, this table can directly indicate the 
impact of a policy change (policy run results) in relation ot the 
base prices. 

In the next tables the calculated demand function coefficients 
(DEM, page 42),. the input parameters of the livestock production 
activities (for checking the calculated feed input coefficients) 
and the parameters of the labour and tractor supply function are 
listed. 

Table POPLIV (page 44) consists of the parameters for the non­
linear cost function of the livestock activities, derived from 
the shadow prices of calibration restriotion and the activitiy 
level. 

The next table POPCOM contains the same regarding the various 
crop commodities. Since this parameter can not directly be 
interpreted, a more simple relation between the shadow price of 
the calibration constraints and the market price is computed 
(page 45, RELSHAD). This proportion expresses the relative costs 
of production not explicitly covered by various input factors, or 
in other words the importance of the non-linear cost part at the 
given production level. If this factor is relatively high valued, 
then one should check, whether all of the relevant input 
components have been considered and measured adequately. 



Otherwiese, if a high proportion of the total costs (equal to 
total revenue) is covered by the non-linear cost part, the degree 
of interdependence in the production sector will be low. In the 
extrerne case one would approxirnate the basic assumptions of 
partial cornrnodity rnodels. This is not the intention of working 
with a rnathernatical programıning model. 

The discussion above clarifies the possibilities and lirnits of 
the incorporated non-linear cost function approach. It presents a 
valuable and sophisticated possibility for calibrating a 
programıning model exactly and for irnproving the (continuous) 
reponsiveness of a sector model. On the other hand, the basic 
rnechanisrns of a programıning model should not be restricted too 
much. 

The last pages of the appendix (45-53) present an analysis of the 
cost structure implied by the model. This ana~ysis has been made 
according to only animal power based crop activities (for testing 
purposes and for keeping up the output file within rnanageble 
lirnitsl and for the livestock activities. An extension to overall 
technology can easily be done. 

This cost strcuture analysis is carried out for the various cost 
components on the basis of the input coefficients. On the price 
side either the given market prices, or the shadow prices for 
price responsive supplied factors, for fixed factor and for 
intermediate inputs are used. The same calculation has been made 
on the output side, based on rnarketable and on non-rnarketable 
outputs. 

Regarding crop 
considered: 

SEED 
+ FERTILIZER 
+CAPITAL 

=VARIABLCO 

LABOURCO 
+MASCHINCO 
+ANIMALPW 
+LANDRENT 
+ROTATIONC 
+SPECLANDCO 

=OPPORTCOST 

=TOTALCOS 

activities the following 

(Seed Costs) 
(Fertilizer Costs) 
(Capital Costs) 

(Variable Costs) 

(Labor Cost) 
(Tractor Costs) 
(Anirnal Power Costs) 
(Shadow Price for Land) 
(Fallow Costs) 
(Calibration Costs) 

(Opportunity Costs) 

(Total Costs) 

components are 
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The variable cost components 
quantities and therefore easy to 
.components shadow prices are used. 

are exogenous in prices 
calculate. For the other 

and 
co st 

Labour costs are based on the quarterly labour requirement 
coefficients and the shadow prices for labour. 

The machinery (tractor) and the animal power costs, also based on 
quarterly input coefficients, include additonally shadow prices 
for the technology calibration contraints. Therefore, the shadow 
price for the tractor technolay constraints (1.29 $ for 1981) 
appears as cost component in all animal based crop production 
activities. The internal animal power costs are consequently 
corrected by the equivalent calibration shadow price. 

The fallow-cereal rotation constraints implies also economic 
costs or benefits. In our example year, the fallow activities 
include positive rotation costs (for compens~tion of the higher 
competitiveness, discussed above). The negative rotation costs of 
single cereal activities lead to lower total production costs for 
these activities. · 

The cost component SPECLANDCO is deriv~d from the calibration 
constraints for total agricultural production. These costs 
express the non-linear cost component. For the same commodity 
these costs differ in relation to yield differentiation. 

On the output side, following components have to 
marketable output VALPROD, evaluated 

endogenous shadow.price; 

be considered: 
by the model 

by~product, like VALSTRAW and VALCON (economic value of 
straw and concentrates), which are also calculated on the basis 
of the model endogenous shadow prices. 

TOTALPROD is the sum of these output components. 

The last column in each block calculates the difference between 
TOTALPROD and TOTALCOS. This difference should be equal to the 
marginal of the activities, mentioned above (pages 34 und 35). A 
check of these two values permits therefore to test, whether 
really all output and input components and their prices are 
considered correctly in the cost calculation. 

A negative difference means that total costs level higher than 
total revenue. Therefore, such activities are not realized in the 
optimal solution. For further investigations, the explicit cost 
structure of the realized and also the non-realized acitivities 
presents an important information base. 

On the pages 49-52 relative costs and revenues of the crop 
activities (animal technology) are presented. 
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If one observes, for example, the SWHEATD activity (Page 49), one 
can conclude that fertilizer, seed, animal power and labour costs 
have about the same economic importance (each component is about 
15-20% of total costs). The calibration constraint for total 
wheat production, which presents implicit costs, explained in 
chapter 2.3.3.2.3, accounts for about 35 % of total costs. Under 
the present assumption of TASM-MAFRA, this implicit cost 
component is the most important one in nearly all activities. 
Therefore, further investigations should be made in order to 
explain and to evaluate this cost component in more detail. 

The cereal-fallow constraint reduces total costs of SWHEATD by 
about 10 %. 

Regarding the output side one can point out that in the example 
year of 1981, the economic value of the straw by-product is 
neglegable and that the concentrate by-product contributes less 
than 2% to the total economic revenue of this a~tivity. 

On the last pages 52 and 53 the same calculation is made for 
livestock commodities. Total feed costs account for about 40-60 % 
of the total costs. Labour costs are about 25-50 % and the 
residuals are the implicit livestock costs, expressed by the 
costs for ANIMALSTOC. 

Finally, we would like to emphasize that, according to our 
experience with TASM-MAFRA and with other seeter models, this 
kind of cost calculation should be considered as an important 
part in applied seeter modeling for a number of reasons. 

The specified assumptions and the used data as well as 
all the parameters, which were assumed for the model, are in a 
certain way reflected in the cost structure. 

This cost structure calculation reflects the economic 
importance of specific assumptions concerning the explicit factor 
inputs and the additicnal constraints, which are always used for 
model calibaration (rotation constraints, behavioural or 
flexibility constraints, or explicit calibration constraints used 
for this model) 

The modeled . cost 
available information of 
surveys, like the TOPRAKSU 

sturcuture can be compared with 
book keeping farms or special 

data. 

the 
co st 

On the basis of this cost structure calculation, one can 
point out the most important cost components, which should be 
given special consideration in practical modeling work. Since it 
is impossible to generate all data and coefficients exactly 
before running the model, one should start with a first model run 
based on the available data and rough guestimates and then. 
evaluate and compare the implied cost structure. Based on this 
evaluation, more detailed investigations on the most important 
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parts should be made. 

The cost structure concept can also be applied to the 
comparison over time and between countries. The approach shows 
the change of the relative importance of the east-components over 
time {impact of technical progress and factor price changes}. 
International comparisons of the cost structure are very useful 
for answering the question, why Turkish agricultural is for a 
certian commodity highly or less competitive in relation to other 
countries. 

The given cost structure in a base year provides iı.lready 
a first indication of the impact of changed economic and policy 
conditions. For example, one can conclude from the presented 
results,. how the different commodities and activities would be 
affected from a reduction of the fertilizer subsidies. 

Finally, 
also important 
consideration for 

the cost structure in the base period indicates 
model elements, which may receive special 
fareeasting and policy simulation work. 
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J APPENDIX C: GAMS-MINOS DISPLAY RESULTS 

J GAMS 2.04 PC AT/XT 
TASM1 
E X E C U T I N G 

J 
J 

1228 PARAMETER MARKBAL PRODUCTION 

J 
J 
J 
J 
J 
J 

.J 

J 

J 

J 
:J 

] 

] 

] 

WHEAT 
CORN 
RYE 
BARLEY 
RICE 
CHICK-PEA 
DRY-BEAN 
LENTIL 
POTA TO 
ONION 
GR-PEPPER 
TOMATO 
CUCUMBER 
SUNFLOWER 
OLIVE 
GROUNDNUT 
SOYABEAN 
SE SAME 
COTTON 
SUG-BEET 
TOBACCO 
TEA 
CITRUS 
GRAPE 
APPLE 
PEACH 
APRICOT 
CHERRY 
WILDCHERRY 
MELON 
STRAWBERJ>.Y 
EANANA 
QUINCE 
PISTACHIO 
HAZELNUT 
SHEEP-MEAT 
SHEEP-MILK 
SHEEP-WOOL 
SHEEP-HIDE 
GOAT-MEAT 
GOAT-MILK 
GOAT-WOOL 
GOAT-HIDE 
ANGOR-MEAT 
l'.NGOR -MILK 
JI.NGOR-WOOL 
ANGOR-HIDE 
BEEF 
COW-MILK 
COW-HIDE 
BUFAL-MEAT 

PRODUCTION TOTALTRAD FEDGRAIN 

13538.510 174.534 2204.169 
1212.440 746.027 

704.810 0.201 325.539 
5629.770 372.020 4097.892 
198.000 -40.400 
297.670 175.656 

66.910 28.133 
436.070 228.386 

3000.000 ı 7. 729 
1090.000 98.743 

600.000 0.643 
3600.000 209.023 

510.000 
720.210 -26.607 
400.000 218.634 
57.000 5.444 
15.000 -752.926 
25.000 0.872 

780.770 241.000 
11165.450 -417.769 

161.910 131.014 
189.677 17.430 
958.000 279.909 

3700.000 408.530 
1450.000 127.697 
'265. 000 5.535 
105.000 50.444 

95.000 
60.000 o .891 

4500.000 18.156 
23.000 0.051 
30.000 0.001 
56.000 o. 978 
25.000 3.957 

350.000 216.079 
377.519 2 6. 330 

1196.662 
62.427 8.855 
28.719 o .826 

103.353 0.312 
565.488 

8.937 ı. 480 
5.681 0.882 
6.904 

57.7 61 
6.053 2.840 
0.500 

371.307 12.835 
3486.241 -ı. 533 

53.862 -3.321 
32.202 -0.236 

88/06/04 01:29:43 PAGE 40 

AND ~J4~ET BAL~~~CES 

FEEDBYPROD CONSUMPT 

2030.776 9129.030 
466.413 

70.481 308.589 
844.465 315.392 

236.400 
122.014 

38.777 
207.684 

2982.271 
991.257 
599.357 

• 3390.977 
510.000 

187.255 559.562 
181.366 

5.700 45.856 
3.000 764.926 

24.128 
312.308 227.462 
558.272 11024.946 

30.896 
172.247 
678.091 

3291.470 
1322.303 

259.465 
54.556 
95.000 
59.109 

4481.844 
22.949 
29.999 
55.022 
21.043 

133.921 
351.189 

1196.662 
53.572 
27.893 

103.041 
565.488 

7.457 
4.799 
6.904 

57.761 
3.213 
0.500 

358.472 
3487.774 

57.183 
32.438 
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J GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE: 41 
TASM1 
E X E C U T I N G 

J 1228 P~~TER ~~~~BAL PRODUCTION ~~~ ~~~ET BAL~~CES 

PRODUCTION TOTALTRAD FEDGRAIN FEEDBYPROD CONSUMPT 

J BUFAL-MILK 283.570 283.570 
BUFAL-HIDE 2.438 2.438 
POLTR-MEAT 139.617 0.707 138.910 

] EGGS 281.693 3.095 278.598 

1228 P~~TER DPRICE STATISTICAL AND MODELLED PRICES 

J STATISTIC MODEL DEVIATION SHAD-EXP SHAD-IMP 

W HE AT 159.773 -159.773 -1.000 -14.883 -45.887 

] 
CORN 198.941 -198.941 -1.000 
RYE 125.036 -125.036 -1.000 129.334 
BARLEY 130.441 -130.441 -1.000 25.559 
RICE 481.888 -481.888 -1.000 128.378 

] 
CHICK-PEA 310.773 -310.773 -1.000 22.367 
DRY-BEAN 5.42. 767 -542.767 -1.000 8.233 
LENTIL 491.370 -491.370 -1.000 -32.160 
POTA TO 188.307 -188.307 -1.000 9.543 

] 
O NION 215.600 -215.600 -1.000 -47.430 
GR-PEPPER 250.515 -250.515 -1.000 241.145 
TOMATO 191.231 -191.231 -1.000 -12.721 
CUCUMBER 239.438 -239.438 -1.000 

] 
SUNFLOWER 277.719 -277.719 -ı. 000 489.981 
OL IVE 385.918 -385.918 -1.000 16.642 
GROUNDNUT 676.841 -676.841 -ı. 000 472.159 
SOYABEAN 326.015 -326.015 -1.000 -101.385 
SE SAME 802.763 -802.763 -1.000 23.187 

] COTTON 1326.744 -1326.744 -1.000 -58.754 
SUG-BEET 34.648 -34.648 -ı. 000 133.812 -458.502 
TOBACCO 1214.291 -1214.291 -1.000 1113.809 
TEA 363.322 -374.059 -1.030 

] CITRUS 206.296 -206.296 -1.000 64.874 
GRAPE 380.247 -380.247 -ı. 000 -146.957 
APPLE 188.927 -188.927 -1.000 88.843 
PEACH 367.930 -367.930 -ı. 000 -46.310 

] APRICOT 466.735 -466.735 -1.000 18.405 
CHERRY 428.542 -428.542 -ı. 000 
WILDCHERRY 363.765 -363.765 -ı. 000 147.115 
MELON 167.925 -167.925 -1.000 -28.585 

] STRAWBERRY 1312.122 -1312.122 -1.000 -609.942 
EANANA 1997.648 -1997.648 -1.000 -1163.648 
QUINCE 262.655 -262.655 -1.000 -33.025 
PISTACHIO 3109.767 -3109.767 -1.000 910.573 

J HAZELNUT 979.019 -979.019 -ı. 000 620. 071 
SHEEP-MEAT 1214.469 -1215.719 -1.001 633.921 
SHEEP-MILK 316.090 -316.026 -ı. 000 
SHEEP-WOOL 2329.866 -2313.169 -0.993 -514.139 -4067.831 

] SHEEP-HIDE 1620.148 -1618.786 -0.999 -577.806 -862.214 
GOAT-MEAT 965.992 -966.116 -1.000 -13.716 
GOAT-MILK 310.684 -310.634 -1.000 
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GAMS 2. 04 PC AT/XT 
TASM1 
E X E C U T I N G 

1228 P A.RAt1E TER DEM 

D ALPHA 

Bl'.NANA 16266.564 
QUINCE 2138.761 
PISTACHIO 10884.183 
HAZELNUT 3426.565 
SHEEP-MEAT 3643.406 
SHEEP-MILK 1369.722 
SHEEP-WOOL 13979.195 
SHEEP-HIDE 6058.910 
GOAT-MEAT 2897.977 
GOAT-MILK 1346.298 
GOAT-WOOL 10542.350 
GOAT-HIDE 6058.910 
ANGOR-MEAT 3035.153 
l'.NGOR-MILK 1346.298 
ANGOR-WOOL 25394.580 
Al'lGOR-HIDE 6058.910 
BEEF 3659.273 
COW-MILK 954.649 
COW-HIDE 2912.638 
BUFAL-MEAT 2856.505 
BUFAL-MILK 1024.567 
BUFAL-HIDE 2912.638 
POLTR-MEAT 3662.641 

EGGS 4007.761 

1228 PARABETER Q 

SHEEP 

LABOR-1Q 2.882 

LABOR-2Q 2.882 

LABOR-3Q 2.882 
LABOR-4Q 2.882 
ANIMAL-1Q 
ANIMAL-2Q 
JI.NIMAL- 3Q 
ANIMAL-4Q 
SHEEP-MEAT 0.008 
SHEEP-MILK 0.024 
SHEEP-WOOL 0.001 
SHEEP-HIDE 5.7903E-4 
GOAT-MEAT 
GOAT-MILK 
GOAT-WOOL 
GOAT-HIDE 
A."'GOR-MEAT 
JI.NGOR-MILK 
ANGOR-WOOL 
ANGOR-HIDE 
BEEF 

234 

88/06/04 01:29:43 PAGE 

DE~~D COEFFIENTS 

D BE TA 

-475.646 
-34.097 

-369.454 
-18.276 
-6.913 
-0.881 

-217.765 
-159.187 

-18.748 
-ı. 831 

-ll 77. 653 
-925.128 
-293.251 

-17.930 
-6592.570 
-8877.524 

-7.476 
-0.182 

-37.317 • -58.692 
-2.409 

-874.509 
-16.431 

-8.991 

LIVESTOCK ?RODUCTION COEFFICIENTS 

GOAT ANGORA CATTLE BUFFl'.LO 

2. 632 2.550 30.000 30.000 

2.632 2.550 30.000 30.000 

2. 632 2.550 30.000 30.000 

2. 632 2.550 30.000 30.000 
9.500 13.000 
9.500 13.000 
9.500 13.000 
9.500 13.000 

0.007 
0.038 

5.9304E-4 
3.7700E-4 

0.002 
0.015 
0.002 

1.2958E-4 
0.023 

4' .o 
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G&~S 2.04 PC AT/XT 
TASMl 
E X E C U T I N G 

1228 PARAMETER DPRICE 

STATISTIC MODEL 

GOAT-WOOL 1757.058 -1760.384 
GOAT-HIDE 1620.148 -1618.921 
ANGOR-MEAT 1011.718 -1010.436 
ANGOR-MILK 310.684 -310.668 
ANGOR-WOOL 4232.430 -4211.199 
Al>!GOR-HIDE 1620.148 -1623.064 
BEEF 978.487 -979.182 
COW-MILK 318.216 -318.189 
COW-HIDE 778.837 -778.773 
BUFAL-MEAT 952.168 -952.650 
BUFAL-MILK 341.522 -341.546 
BUFAL-HIDE 778.837 -780.293 
POLTR-MEAT 1380.622 -1380.179 
EGGS 1502.911 -1502.973 

1228 PAR&'!ETER DEM 

D ALPHA DBETA 

WHEAT 159.773 
CORN 198.941 
RYE 125.036 
BARLEY 130.441 
RICE . 2891.331 -10.107 
CHICK-PEA 1313.266 -8.216 
DRY-BEAN 2293.628 -45.152 
LENTIL 2076.435 -7. 632 
POTA TO 1129.841 -0.316 
ONION 1356.343 -1.151 
GR-PE?PER 1575.989 -2.211 
TOMATO 1203.036 -0.298 
CUCUMBER 1506.304 -2.484 
SUNFLOWER 1197.320 -1.643 
OLIVE 1651.224 -6.977 
GROUNDNUT 2895.994 -48.394 
SOYABEAN 1394.915 -1.397 
SESAJ-I.E 3434.774 -109.085 
COTTON 5749.224 -19.443 
SUG-BEET 149.000 -0.010 
TOBACCO 5261.930 -131.008 
TEA 1089.965 -4.156 
CITRUS 1253.482 -ı. 544 
GRAPE 3305.224 -0.889 
APPLE 1538.407 -ı. 021 
PEACH 2995.998 -10.129 
APRICOT 3800.559 -61.108 
CHERRY 3489.558 -32.221 
WILDCHERRY 2962.083 -43.958 
MELON 1056.420 -0.198 
STRAWBER.!1.Y 10684.426 -408.397 

235 
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STATISTICAL &~ MODELLED PRICES 

DEVIATION SH.'\D-EXP SHAD-IMP 

-1.002 -1055.864 
-0.999 -577.941 
-0.999 
-1.000 
-0.995 -613.149 
-1.002 
-ı. 00 ı 592.958 
-1.000 -76.239 -165.711 
-1.000 -1480.887 
-1.001 619.490 -3763.760 
-1.000 
-1.002 
-1.000 -373.179 
-1.000 -736.313 

DEM_~~D COEFFIENTS 

• 
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 
TASM1 
E X E C U T I N G 

1228 P JI..R.AJ>A..ETER Q C:,IVESTOCK ?RODUCTION COEFFICIENTS 

S HE EP 

COW-MILK 
COW-HIDE 
BUFAL-MEAT 
BUFAL-MILK 
BUFAL-HIDE 
TSTRAW o. 011 
TFODD 0.005 
TOIL 0.001 
TPAST 0.009 
TGRCONOIL 0.036 
TGROIL 0.029 
TENE 0.113 

+ MULE 

LABOR-1Q 19.500 
L.l\.BOR-2Q 19.500 
LABOR-3Q 19.500 
LABOR-4Q 19.500 
l'.NIMAL-1Q 30.000 
l'.NHIAL-2Q 30.000 
ANIMAL-3Q 30.000 
ANIMAL-4Q 30.000 
POLTR-MEAT 
EGGS 
TSTRAW 0.028 
TFODD 0.012 
TOIL 0.003 
TPAST 0.028 
TGRCONOIL 0.028 
TGROIL o .014 
TENE 0.277 

1228 PARAMETER 

LABOR-1Q 2.3953E-7, 
LABOR-4Q 2.3953E-7, 
TRACTOR-3Q 2.9767E-4, 

1228 PARAMETER 

PQP3 

S HE EP 1. 30 60E-4 
GOAT 3.8360E-4 
l'.NGCRA 9.6238E-6 
CATTLE 9.8380E-4 
BUFFALO 0.041 
POULTRY 5.2744E-5 

GOAT 

0.012 
0.005 
0.001 
0.009 
0.035 
0.031 
0.118 

POULTRY 

1.250 
1.250 
1.250 
1.250 

0.002 
0.005 
0.002 

0.001 
0.001 
o. 022 
0.020 
0.030 

0.009 
0.002 
0.001 
0.009 
0.033 
0.029 
o .lll 

CATTLE 

0.218 
0.003 

0.050 
o. 025 
0.004 
0.033 
0.166 
0.132 
0.414 

• 

BUFFl'.LO 

0.032 
0.283 
0.002 
0.064 
0.027 
0.005 
0.043 
0.215 
0.188 
0.537 

PQPLT QUADRATIC Ll'BOUR AND TRACTOR COSTS 

LABCR-2Q 2.3953E-7, LABOR-3Q 2.3953E-7 
TRACTOR-lQ 2.9767E-4, TRACTOR-2Q 2.9767E-4 
TRACTOR-4Q 2.9767E-4 

PQPLIV QUADRATIC COST LIVESTOCK 

SHADONL LEVELL 

6. 478 49598.000 
5.781 15070.000 
o .037 3856.000 

15.722 15981.000 
41.189 1002.000 
3.287 62329.000 
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.] GAHS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 45 
TASM1 
E X E C U T I N G 

] 1228 PARAMETER PQPCOM SHADOW PRICES AND QUADRATIC COST TER.'!S . . 
SHADOW LEVEL PQPKOEF RELSHAD 

J WHEAT 49.272 13538.510 0.004 -0.308 
CORN 142.029 1212.440 o .117 -o. 714 
RYE 40.531 704.810 0.058 -0 .• 324 

] BARLEY 59.221 5629.770 o .011 -0.454 
RICE 354.482 198.000 ı. 790 -0.736 
CHICK-PEA 142.767 297.670 0.480 -0.459 
DRY-BEAN 178.978 66.910 2.675 -0.330 

J LENTIL 293.995 436.070 0.674 -0.598 
I?OTATO 113.661 3000.000 0.038 -0.604 
ON ION 169.953 1090.000 0.156 -0.788 
GR-PEI?I?ER 185.552 600.000 o. 309 -0.741 

] TOMATO 152.928 3600.000 0.042 -0.800 
CUCUMBER 180.162 510.000 0.353 -0.752 
SUNFLOWER 104.816 720.210 0.146 -0.377 
OLIVE 134. 415 400.000 0.336 -0.348 

] GROUNDNUT 269.232 57.000 4. 723 -0.398 
SOY AB EAN 64.428 15.000 4.295 -0.198 
SE SAME 435.861 25.000 17.434 -0.543 
COTTON 196.708 780.770 0.252 -o .148 

] 
SUG-BEET 12.281 11165.450 0.001 -o. 3,54 
TOBACCO 194.723 161.910 ı. 203 -0.160 
TEA EPS 189.677 El? S EPS 
CITRUS 148.218 958.000 0.155 -0.718 

] 
GRAI?E 235.463 3700.000 0.064 -0.619 
API? LE 103.026 1450.000 o .071 -0.545 
I?EACH 287.222 265.000 ı. 084 -0.781 
AI?RICOT 263.514 105.000 2.510 -0.565 

] 
CHERRY 178.932 95.000 ı. 883 -0.418 
WILDCHERRY 70.222 60.000 1.170 -0.193 
ME LON 133.050 4500.000 0.030 -0.792 
STRAWBER.'\Y 813.690 23.000 35.378 -o. 620 

J 
BlUll'.NA 1821.817 30.000 60.727 -0.912 
QUINCE 181.914 56.000 3.248 -0.693 
PISTACHIO 2038.304 25.000 81.532 -0.655 
HAZELNUT 345.478 350.000 0.987 -0.353 
FODDER 14.613 1108.050 0.013 

J 
ALFALFA 948.817 

1314 I?AR&'!ETER CO COST STRUCTURE CROPS 

J SWHEATD FWHEATD SWHEJı.~TI SCORI'l-D FCORN-D 

SEED 39.055 37.741 37.984 16 .110 14.499 
FERTILIZER 43.190 34.520 40.474 33.797 33.736 
LABOURCO 37.637 46.355 63.101 92.392 86.680 
MASCHINCO 1.290 1.290 1.290 1.290 1.290 
AN IMALI? W 35.283 36.326 46.365 8.945 13.595 

ı 
LANDRENT 129.682 
ROTATIONC -19.825 19.825 -19.825 -19.825 19.825 
SPECLANDCO 75.394 97.283 165.381 318.358 420.232 

1 ;' 
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Jı GAHS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE: 47 
TASMl 
E X E C U T I N G 

] 1314 PAR&'IE:TER co COST STRUCTURE CROPS 

+ SLENTLD SPOTATI SONIOND SONIONI SGPEPPI 

] SEED sı. 672 319.688 191.408 
FERTILIZER 10.241 48.607 43.S4S 60.07S 70.313 
LABOURCO l2S.26l 424.06S 477.345 622.708 798.085 

] MASCHINCO 1.290 1.290 1.290 1.290 1.290 
ANIMALPW 41.183 93.920 14.842 37.6S6 S1.133 
LANDRENT 129.682 129.682 129.682 
SPECLANDCO 340.490 1548.942 1567.949 3169.984 3547.243 

] VARIABLCO 61.913 368.294 43.545 60.07S 261.722 
OPPORTCOST 508.224 2197.899 2061.426 3961.320 4527.433 
VALPROD 569.080 2566.194 1989.077 4021.394 4789.155 
VALSTMW 0.223 

] TOTALCOS 570.137 2566.194 2104.970 4021.394 4789.1SS 
TOTALPROD S69.303 2566.194 1989.077 4021.394 4789.15S 
DIFFCROP -0.834 3, 7253E-9 -ll5.893 l.ll76E-8 2.23S2E-8 

J + STOMATI SCUCUMI SSUNFLD SSUNFLI SGRNUTI 

SE:ED ll. 817 116.509 5.042 s. 799 94.021 
FERTILIZER 64.394 53.733 19.176 25.568 31.961 

] 
LABOURCO 1078.441 725.288 87.901 80 ~065 S26.210 
MASCHINCO 1.290 1.290 1.290 1.290 1.290 
ANIMALPW 97.332 67. 670 15.032 6.938 sı. 6ıo 
LANDRENT 129.682 129.682 129.682 129.682 

] 
SPECLANDCO 5521.521 3325.647 104.373 154.559 639.734 
VARIABLCO 76.211 170.242 24.219 31.367 l2S.981 
OPPORTCOST 6828.265 4249.578 208.595 372.534 1348.S27 
VALPROD 6904.476 4419.820 204.644 303.044 1447.447 

] 
VALOEL 27.906 41.324 27.061 
TOTALCOS 6904.476 4419.820 232.814 403.901 1474.S08 
TOTALPROD 6904.476 4419.820 232.550 344.368 1474.508 
DIFFCROP -7.4506E-9 -0.264 -59.533 

] + SSBElUII SS2SA.ı."1I SCOTTNI STOBACD SMELOND 

SEED 6.168 73.878 19.805 70. 8 92 87.797 
FERTILIZER 22.777 55.938 86.698 16.081 16.580 

] LABOURCO 187.894 182.533 581.403 789.066 263.629 
MASCHINCO 1.290 1.290 ı. 290 1.290 1.290 
ANIMALPW S4.738 52.321 96.289 sı. 494 S3.098 
LANDRENT 129.682 129.682 129.682 

J SPECLANDCO 115.762 588.396 279.148 177.392 1292.812 
VARIABLCO 28.94S 129.816 106.504 8 6. 97 3 104.378 
OPPORTCOST 489.366 954.221 1087.812 1019.242 1610.829 
VALPROD 468.616 1083.700 1129.670 1106.215 1631.685 

J VALOEL 49.695 64.646 
TOTALCOS 518.3ll 1084.038 1194.316 1106.215 1715.207 
TOTALPROD Sl8. 311 1083.700 1194.316 1106.215 1631.685 
DIFFCROP 9.3132E-10 -0.338 3. 7253E-9 3.7253E-9 -83.522 
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GAMS 2.04 PC !\T /XT 88/06/04 01:29:43 PP..GE 48 r 
TAS Ml 

L 

E X E C U T I N G 1' 
r 

1314 PP..R.Jı-1-"..ETER co COST STRUCTURE CROPS ~ 

r ! 

+ SMELONI SSBEETI 
ı 

57.259 20.390 SEED 
FERTILIZER 36.854 95.849 

~ 

LABOURCO 296.667 497.742 

HASCHINCO 1.290 1.290 
,-

AN Il" .ALP VI 74.533 83.899 

LANDRENT 129.682 129.682 ı SPECL;-1-IDCO 2274.852 471.369 

VARIABLCO 94.113 116.239 

OPPORTCOST 2777.024 1183.982 

V ALP ROD 2871.137 1263.397 ı VALSTRAVI 
VALCON 36.824 

TOTALCOS 2871.137 1300.221 

TOTALPROD 2871.137 1300.221 ] DIFFCROP 1.117 6E-8 

+ OLIVE-D TEA---D CITRS-I GRAPE-D GRAPE-I 

FERTILIZER 4.365 ll. 77 9 97.160 19.874 39.748 ] 
CAPITAL 26.585 664.613 132.923 101.553 • 114.579 

Ll'.EOURCO 87.050 78.794 713.705 378.328 513.541 

HASCHINCO 1.290 ı. 290 1.290 1.290 1.290 

Jı.NIP:ı'~?W 21.487 0.763 23.730 55.346 73.844 
J 

LJIJIDRENT 66.853 66.853 66.853 66.853 66.853 

SPECLANDCO 110.966 EPS 2643.057 1012.663 1317.070 

VARIABLCO 30.949 676.392 230.083 121.427 154.328 

OPPORTCOST 287.645 147.699 3448.634 1514.479 1972.598 i V ALP ROD 318.594 824.091 3678.717 1635.341 2126.925 

TOTALCOS 318.594 824.091 3678.717 1635.906 2126.925 

TOTALPROD 318.594 824.091 3678.717 1635.341 2126.925 

DIFFCROP 1.0636E-6 -1.117 6E-8 -0.565 1 .1176E-8 ı 
+ APPLE-I PSACH-I APRIC-I CHERR-I VICHER-I 

FERTILIZER 13.993 8.350 28.164 29.365 39.748 

ı CAPITAL 104.211 287.378 159.241 201.776 178.914 

LABOURCO 248.001 483.670 393.770 790.485 896.837 

HASCHINCO 1.290 1.290 1.290 1.290 1.290 

ANIHALF VI 69.531 55.083 73.109 65.627 105.693 

ı LJIJIDRENT 66.853 66.853 66.853 66.853 66.853 

SPECLANDCO 603.798 3212.172 934.727 828.241 308.106 

VJI.RIABLCO 118.205 295.729 187.406 231.141 218.662 

OPPORTCOST 989.474 3819.068 1469.749 1752.495 1378.779 

VALPROD 1107.230 4114.776 1655.589 1983.636 1596.047 

TOTALCOS 1107.678 4114.797 1657.155 1983.636 1597.441 

TOTALPROD 1107.230 4114.776 1655.589 1983.636 1596.047 

DIFFCROP -0.449 -0.020 -ı. 566 3.7253E-9 -ı. 394 

1 1 
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GAMS 2.04 PC AT/XT 
TAS Ml 
E X E C U T I N G 

1314 PAR&~TER CO 

+ 

FERTILIZER 
CAPITAL 
LABOURCO 
MASCHINCO 
ANIMALPW 
LANDRENT 
SPECLANDCO 
VARIABLCO 
OPPORTCOST 
VALPROD 
TOTALCOS 
TOTALPROD 
OIFFCROP 

STBER-I 

9. 415 
1235.382 

959.997 
1.290 

23.317 
66.853 

3747.389 
1244.796 
4798.846 
6042.885 
6043.642 
6042.885 

-0.757 

BA.'IAN-I 

214.150 
1940.137 
1019.340 

1.290 
66.089 
66.853 

34273.204 
2154.287 

35426.776 
37581.063 
37 581. o 63 
37581.063 

-5.9605E-8 

1314 PAR&~TER RCO 

SEED 
FERTILIZER 
LABOURCO 
MASCHINCO 
ANIMALPW 
LANDRENT 
ROTATIONC 
SPECLANDCO 
VARIABLCO 
OPPORTCOST 
VALPROD 
VALSTRAW 
VALCON 
RSTOTAL 

+ 

SEED 
FERTILIZER 
LABOURCO 
MASCHINCO 
ANIMALPW 
LANDRENT 
ROTATIONC 
SPECLANDCO 
VARIABLCO 
OPPORTCOST 
VALPROD 
VALSTRAW 
VALCON 
RSTOTAL 

SWHEATD 

0.184 
0.204 
0.178 
o. 006 
0.166 

-0.094 
0.356 
0.388 
0.612 
0.981 
0.001 
0.017 
ı. 000 

SCORN-I 

0.014 
0.029 
0.246 
0.001 
0.021 
o .112 

-o. 017 
0.594 
0.043 
0.957 
0.998 
0.002 

ı. 000 

FWHEATD 

o .138 
0.126 
0.170 
0.005 
o .133 

0.073 
0.356 
0.264 
0.736 
0.981 
0.001 
o .017 
ı. 000 

SRYE--D 

0.167 
0.149 
0.234 
0.007 
0.191 

-0.105 
0.356 
0.316 
0.684 
0.992 
0.002 
0.007 
ı. 000 

QUINC-I 

24.717 
169.609 
260.556 

1.290 
47.436 
66.853 

1282.964 
194.326 

1659.098 
1852.392 
1853.424 
1852.392 

-1.033 

58; 
981 

1039.991 
1039.991 
1039.991 

1.8626E-9 

RELATIVE CROP COSTS 

SWHEATI 

0.082 
0.087 
o .136 
0.003 
0.100 
0.279 

-0.043 
0.356 
0.169 
0.831 
0.981 
0.001 
o .017 
1.000 

FRYE--D 

0.094 
o .110 
0.227 
0.005 
0.180 

0.076 
0.310 
0.204 
0.796 
o. 991 
0.002 
0.007 
ı. 000 

SCORN-D 

o !036 
0.075 
0.205 

-o .003 
0.020 

-o. 044 
0.706 
o .lll 
0.889 
0.999 
0.001 

1.000 

SRICE-I 

0.038 
0.031 
0.130 

7.1878E-4 
0.025 
o .072 

-o. 011 
o. 714 
0.069 
0.931 
1.000 

1.000 

!?AGE 

HAZEL-D 

49.792 
53.169 

490.021 
1.290 
4.498 

66.853 
362.078 
102.961 
924.740 

1026.060 
1027.701 
1026.060 

-ı. 640 

FCORN-D 

0.025 
0.057 
0.147 
0.002 
0.023 

0.034 
o. 712 
0.082 
0.918 
0.999 
0.001 

1.000 

FRICE-I 

0.033 
0.022 
o .114 

5.6896E-4 
0.022 
o. 076 

-0.003 
0.735 
0.055 
0.945 
ı. 000 

ı. 000 
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Gl' .M S 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 5J 
TASM1 
E X E C U T I N G 

1314 P.~..ZTER ?.CO :KEL:ı.TIVE CROP COSTS 

+ SBA..~LYD FEJ'I.RLYD SCKPE;..D SCKPEAI SDBEANI 

SEED 0.139 0.111 o .172 0.056 0.076 
FERTILIZER 0.076 0.084 0.053 0.033 0.033 
Ll'.BOURCO 0.288 0.124 0.256 0.293 0.341 
l'..ASCHINCO 0.003 0.004 0.003 0.002 0.002 
l'-'HMALPW 0.135 0.103 0.057 0.030 0.062 
LANDRENT 0.152 0.157 
ROTATIONC -0.052 0.056 
SPECLANDCO o. 411 0.519 0.459 0.436 0.330 
VAIUABLCO 0.214 0.195 0.225 0.089 0.109 
OPPORTCOST 0.786 0.805 0.775 o. 911 0.891 
V ALP ROD o. 972 o. 972 0.999 0.999 0.999 
VALSTRAW 0.002 0.002 5. 7138E-4 5.3857E-4 6.6125E-4 
VALCON 0.025 0.025 
RSTOTAL ı. 000 ı. 000 ı. 000 ı. 000 ı. 000 

+ SLENTLD SPOTATI SONIOND SONIONI SGPEPPI 

SEED 0.091 0.125 0.040 
FERTILIZER 0.018 0.019 0.021 0.015 • 0.015 
LABOURCO 0.220 0.165 0.227 0.155 o. 167 
MASCHINCO 0.002 5.0262E-4 6.1275E-4 3.2074E-4 2.6932E-4 
ANIMALPW 0.072 0.037 0.007 0.009 0.011 
LANDRENT 0.051 0.032 0.027 
SPECLA.'IDCO 0.597 0.604 0.745 0.788 0.741 
Vl'.RIABLCO 0.109 0.144 0.021 0.015 0.055 
OPPORTCOST o. 891 0.856 0.979 0.985 0.945 
VALPROD ı. 000 1.000 1.000 ı. 000 1.000 
VALSTRAW 3.9113E-4 
RSTOTAL ı. 000 ı. 000 ı. 000 ı. 000 ı. 000 

+ STOMATI SCUCUMI SSUNFLD SS\JNFLI SGR..'IUTI 
ı 

' SEED 0.002 0.026 0.022 0.014 0.064 
FERTILIZER 0.009 0.012 0.082 0.063 0.022 
LABOURCO 0.156 0.164 0.378 0.198 0.357 
MASCHINCO 1.8681E-4 2.9183E-4 0.006 0.003 8.7475E-4 
ANIMALPW 0.014 0.015 0.065 0.017 0.035 
Ll'-'ID RENT 0.019 0.029 0.321 0.088 
SPECLANDCO 0.800 0.752 0.448 0.383 0.434 
VARIABLCO 0.011 0.039 0.104 0.078 0.085 
OPPORTCOST 0.989 0.961 0.896 0.922 0.915 
VALPROD ı. 000 ı. 000 0.880 0.880 o. 982 
VALOEL o. 120 0.120 0.018 
RSTOTAL 1. 000 1.000 ı. 000 ı. 000 1.000 
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1 1314 PARAP.ETER RCO RELATIVE CROP COSTS 

+ SSBEP...ı.'li SSESJ'"'1I SCOTTNI STOBACD SMELOND 

i SEED 0.012 o .068 o .017 0.064 0.051 
FERTILIZER 0.044 o .052 0.073 0.015 0.010 
LABOURCO 0.363 0.168 0.487 0.713 0.154 

! 
MASCHINCO 0.002 0.001 0.001 0.001 7.5199E-4 
ANIMALPW 0.106 0.048 0.081 o. 047 0.031 
LANDRENT 0.250 0.120 0.109 
SP ECLANDCO 0.223 0.543 0.234 0.160 0.754 

~ 
VARIABLCO 0.056 0.120 0.089 0.079 o. 061 
Ol?l?ORTCOST 0.944 0.880 o. 911 o. 921 0.939 

. VALPROD 0.904 ı. 000 0.946 1.000 ı. o o o 
VALOEL 0.096 0.054 

~ 
RSTOTAL ı. o o o 1.000 ı. 000 1.000 ı. 000 

+ SMELONI SSBEETI 

~ 
SEED 0.020 0.016 
FERTILIZER 0.013 o .074 
LABOURCO 0.103 0.383 
MASCHINCO 4.4924E-4 9.9200E-4 

u 
AN IMAL!? W 0.026 0.065 
LANDRENT 0.045 0.100 • 

' Sl?ECLANDCO 0.792 0.363 
VARIABLCO 0.033 0.089 
Ol?l?ORTCOST 0.967 o. 911 

u 
VALPROD ı. 000 o. 972 
VALSTR.l\.W 
VALCON 0.028 
RSTOTAL 1.000 ı. 000 

u + OLIVE-D TEA---D CITRS-I GRAP!::-D GRJ'.l?E- I 

FERTILIZER 0.014 0.014 0.026 0.012 0.019 

~ 
CAPITAL 0.083 0.806 0.036 0.062 0.054 
LABOURCO 0.273 0.096 0.194 0.231 0.241 
MASCHINCO 0.004 0.002 3.5062E-4 7.8844E-4 6.0642E-4 
AN IMAL!? W 0.067 9.2600E-4 0.006 0.034 0.035 

8 
LANDRENT 0.210 0.081 0.018 o .041 0.031 
Sl?ECLANDCO 0.348 El? S o. 718 0.619 0.619 
VARIABLCO 0.097 0.821 o. o 63 0.074 0.073 
Ol?l?ORTCOST 0.903 0.179 0.937 0.926 0.927 

u 
VALPROD ı. 000 ı. 000 ı. 000 ı. 000 1.000 
RSTOTAL ı. 000 ı. 000 ı. 000 1.000 ı. 000 

+ APPLE-I PEACH-I l'.l?RIC-I CHER.'t-I WCHER-I 

u FERTILIZER o .013 0.002 0.017 0.015 0.025 
CAPITAL 0.094 0.070 0.096 0.102 0.112 
LABOURCO 0.224 0.118 0.238 0.399 0.561 

ü 
MASCHINCO 0.001 3.1346E-4 7.7833E-4 6.5023E-4 8.0743E-4 
ANIMALPW 0.063 o .013 0.044 0.033 0.066 
LANDRENT 0.060 0.016 0.040 0.034 0.042 

ü 
ü 

ü 

w ' 
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+ F-_FPLE-I 

SPECLJ...NDCO 0.545 
VJ'.RIABLCO 0.107 
OPPORTCOST 0.893 
VALPROD ı. 000 
RSTOTJ'.L ı. 000 

+ STBER-I 

FERTILIZER 0.002 
CAPITAL 0.204 
LABOURCO 0.159 
Ml'.SCHINCO 2.1342E-4 
ANIMALPW 0.004 
LAl'lDRENT o .011 
SPECLANDCO 0.620 
VARIABLCO 0.206 
OPPORTCOST 0.794 

VALPROD ı. 000 
RSTOTAL ı. 000 

1314 PARAMETER CA 

SHEEP 

TFODD 0.423 
TGROIL 5.048 

TENE 3.623 
Li'.BOURCO 5.156 
ANIMALPW 
SUMFEED 9.093 
ANIMALSTOC 6.478 
TOTALCOST 20.727 
PRODANIMAL 20.727 

20.727 

PEACH-I 

0.781 
0.072 
o. 928 
ı. 000 
1.000 

BP.-Nr-'1-::: 

0.006 
0.052 
0.027 

3.4321E-5 
0.002 
0.002 
o. 912 
0.057 
0.943 
ı. 000 
ı.oco 

GOA'! 

0.439 
5.244 
3. 7 63 
4.709 

o .:l ~ ,... 
., •• "ı o 
5.781 

19.936 
19.936 
19.936 
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88/06/04 01:29:43 PAGE 

R.E:S;..TIVE CROP COS?S 

;..?RIC- I CHERR-I WCHER-I 

0.564 0.418 0.193 

o. 113 o .ll 7 0.137 

0.887 0.883 0.863 

1.000 ı. o o o 1. 000 

ı. 000 1. 000 1. 000 

QUINC-I PISTA-D HAZEL-D 

0.013 0.005 0.048 

0.092 0.051 0.052 

0.141 0.212 0.477 

6.9591E-4 0.001 0.001 

0.026 o. O ll 0.004 

0.036 0.064 0.065 

0.692 0.655 0.352 

0.105 0.056 0.100 

0.895 0.944 0.900 

1.000 ı. 000 ı. 000 

1.000 ı. o o o • ı. 000 

COST STRUCTURE l'.NH'-".LS 

ANGORA CATTLE BUFFALO 

0.207 2.316 2.505 

4.936 22.693 32.213 

3.542 13.232 17.173 

4.562 53.666 53.666 
12.841 17.572 

8.685 38.241 51.890 

0.037 15.722 41.189 

13.284 107.629 146.746 

13.284 94.788 129.174 

13.284 107.629 146.746 
-2.3283E-10 TOTAL VAL 

DIPPERANI -s. 8208E-ll -2. 9104E-ll 

+ MULE POULTRY 

TFODD 1.164 
TGROIL 2.375 3.388 

TENE 8.865 o. 973 

LABOURCO 34.883 2.236 

ANIMALPW 40.551 
SUMFEED 12.404 

.1 -:ı .... j .• .,., 0-

ANIMALSTOC 3.287 

TOTALCOST 47.287 9.884 

PRODANIMAL 
9.884 

TOTJ'.LVAL 40.551 9.884 

DI FFERANI -6.736 1. 4552E-ll 

1 

52 

ı 

1 

' 1 .. 1 

ı 

ı 

ı 
... 1 
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GAMS 2.04 !?C AT/XT 88/06/04 
TASM1 
E X E C U T I N G 

1314 P ARI' .. HETER RCA RELATIVE JI.NIMJ>.L CO STS 

SHEE!? GOAT l'.NGORA CATTLE 

TFODD 0.020 0.022 0.016 0.022 
TGROIL 0.244 0.263 0.372 o .211 
TENE 0.175 0.189 0.267 0.123 
LABOURCO 0.249 0.236 0.343 0.499 
SUMFEED 0.439 o. 474 0.654 0.355 
ANIMALSTOC 0.313 0.290 0.003 0.146 
RTOTAL 1.000 1.000 1.000 1.000 
REL!?RODUCT 1.000 1.000 ı. 000 0.881 
RELJI.NIMP o .119 

+ MULE POULTRY 

TFODD 0.025 
TGROIL 0.050 
TENE 0.187 
LABOURCO 0.738 
SUMFEED 0.262 
ANIMALSTOC 
RTOTAL 1.000 
REL!?RODUCT • RELANIMP 1.000 

**** FILE S~~y 

IN!?UT C:\TASM\TASH81B.l?RN 
OUTPUT C:\TASM\TASH81B.LST 

EXECUTION TIME 

0.343 
0.098 
o .226 
0.441 
0.333 
1.000 
ı. 000 • 

4.793 HINUTES 

01:29:43 !?AGE: 53 

BUFFALO 

o .017 
0.220 
0.117 
0.366 
0.354 
0.281 
1.000 
0.880 
0.120 
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6.6 Some base period model results 

In the last chapters we have elaborated in detail on the model 
for a certian base year. For a more comprehensive evaluation one 
should, however, not only consider a specific year, but also 
observe the model results over a longer period of time. 

In order to carry out projections and policy analysis based on 
future scenarios, the model is solved and tested for the base 
periods 1979 to 1986. Since the model calibrates exactly with the 
base period, the conventional procedures of comparing simulated 
and observed values become irrelevant. However, the base period 
model runs present some insights into the past development 
process, which have to be analysed carefully before further 
policy runs are carried out. 

As a first step towards the evaluation of sectoral programıning 
models in general, and a non-linear model like TASM-MAFRA in 
particular, the shadow prices generated by~he model provide a 
vital criteria. We wish to elaborate only on these results below, 
and therefore refer those interested in more conventional results 
to the output files at MAFRA's-PC . 

In Table VI.l, the shadow prices of the calibration constraints 
devided by the level of production (the pararneters b of the 
quadratic cost function part) are given for selected commodities. 
The structure of these pararneters rernain relatively stable over 
the years. This encouraging result suggests that yearly yield and 
price variations are fully reflected in the associated shadot-ı 
prices. In fact, there is a high correlation between the short 
term fluctuation of the pararneters and the yearly yield 
variations. Compared to the results of conventional linear 
programıning models and also, earlier versions of TASM, the shadow 
price structure of the present version contains relatively less 
instability, due to the model structure itself. The results are 
also encouraging for the possibility of predicting the quadratic 
cost function terrns for policy runs of future scenarios. We 
suggest to carry out and evaluate simple trend forecasts and, 
econometric estimations (influence of prices and yields) of these 
critical model parameters. 

Table VI.2 contains selected shadow prices (in US-dollars) of 
selected resources ernployed in the agricultural sector. As far as 
agricultural land is concerned, only irrigated area is 
restricting. The associated shadow price (rnarginal value of 
irrigated land) reflects a tendeney to decrease, as a result of 
the pressure on real agricultural prices (unfavourable sectoral 
terms of trade), limited domestic and foreign demand potentials 
and at the same time productivity increases in agricultural 
production. 

The other endogenous factor prices share the same tendencies. The 
Shad · f 1 b d t ı"nfluenced by the ow prıces or a our an ractor use, 
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implied supply function, reflect a tendeney to decrease in real 
wage rates in the reported period and also an increasing relative 
unemployment of this factor in agriculture. The shadow prices for 
animal power and feed reflect the economic importance of linkages 
(intermediate input supply and demand) between crop and animal 
production. 

These shadow prices and the associated input and output 
coefficients of the activities present the basis for the internal 
calculation of the opportunity costs, which constitute, in 
addition to costs for purchased input, an important component of 
total costs, which are presented above for 1981. As also 
mentioned above, the residual between the output prices and these 
,cost items is exactly represented by the shadow price of the 
calibration constraint. 

In Table VI.3 we have grouped the commodities in relation to the 
share of the calibration shadow prices in total costs, or in 
other words in relation to the cost sha~e covered by the 
quadratic part of the cost function. It becomes clear that for 
most commodities less than half of the- total costs can be 
explained by the costs of purchased inputs and the traditonal 
factor opportunity costs. However, there are large differences 
between individual commodities. Three conclusions, which should 
guide the future work an TASM-MAFRA, emerge: 

First, the non-linear cost function part, in the case of 
TASM-MAFRA is important. Further investigations concerning 
estimating and fareeasting this cost part (functional forms, 
econometric estimation of the influence of economic factors) are 
required. 

Second, the higher the share of the quadratic cost part 
is, the sınaller is the economic interaction between the different 
production sectors, e.g. the implicit cross price supply 
elasticities. If the opportunity cost shares are relatively 
large, which is the case in most crop production seeters and 
especially in the livestock sector, then the model repesents 
economic interdependencies between the various production 
sectors. 

Third, a detailed examination of the implicit 
cost structure of the various model activities is an 
step prior to policy applications. Such an analysis may 
to a re-examination of the various model assumptions 
estimates about model coefficients. 

relative 
important 
also lead 

and the 

Further evaluations of base year developments will be presented 
within the programıning system implemented at MAFRA's PC and 
during the main training of this project. 



TABLE Vl.1: E .ST I ~lATED PARAt1ETERS OF THE OUADRATIC TE RMS OF THE 

COST FUNCTIONS FOR SELECTED PRODUCTS IN TASM 

Products 1920 1981 198:2 1983 1984 ı985 ı986 

---------------------------------------------------------------------
WHEAT 0.003 0.004 0.004 0.003 0.004 0.004 0.003 

CORN o.ıoı o .117 0.096 0.063 0.066 0.047 0.040 

RYE o.o5ı 0.058 0.065 0.063 0.088 0.096 0.089 

BARL;:::Y o.oı2 0.011 0.009 0.009 0.0ı.U 0.008 0.007 

RICE 1. 474 1.790 ı.202 1.005 1.253 .ı. 301 2.580 

CHICKPE.'\ 0.604 0.4e.O 0.546 0.419 " 438 o. 556' o. 35::. 

DRYBEAN 3.348 2.675 4.845 3.735 2.07& 1. 325 4.368 

LENTIL 0.869 0.674 o. 197 o.ı41 0.208 0.307 0.272 

POTA TO 0.045 0.038 0.027 0.026 . 0.033 0.032 0.017 

ON ION 0.276 o. ı56 0.072 0.083 o. ı36 o. ı06 0.052 

·"";R. ?EP?ER 0.386 O . .:JOS o. ı82 o.~ 4:2 o .1~5 0.203 0.4-~'::1 

TOMATO 0.042 0.042 0.020 0.025 0.027 0.032 0.037 

CUCU~!BER 0.332 0.353 0.256 0.211 o.ı96 o. ıso 0.345 

SUNFLOWER 0.096 o.ı46 o. 140' o .126 0.146 o. 155 0.1:'3 

OL IVE 0.301 0 . .336 0.215 0.471 0.398 0.630 0.382 

GROUNDNUT 10.506 /:,72.?. -:ı ç:., 1. ~ /. "') 1 'J 7~357 5.1.:?.0 6.095 
-· ....... _,. .L _,. • .L...o.-· 

SESAt-lE 24.355 17.434 ı9.ı50 ı9.607 1ı.347 ı 1. 634 15.404 

CO TT ON o. ıo7 0.252 0.246 0.449 o !"334 o.ı89 0.274 

TOBACCO o ·112 1 -''}3 ' .911 1.:250 0.287 0.750 :::.307 

TEA 0.366 0.000 0.390 0.430 0.348 0.326 0.897 

CITRUS o. 132 o .155 0.120 0.089 0.056 o. 180 0.140 

GRAPE 0.085 o. 06<< 0.057 0.062 0.059 0.061 0.0..78 

t\P?LE 0.093 0.071 0.080 0.059 0.052 0.066 0.077 

PEACH 0.947 1.084 o. 955 0.612 ı .?.f<7 1 . 2.31 0.9~9 

APRICOT 0.987 2.510 1.8ı6 0.910 1.559 1.373 1. 010 

CHERRY 1.03.8 1. 883 3.668 3.087 4.177 1.401 1.782 

WILDCHERRY 1.162 ı.ı7o 2.880 0.384 3.043 1. !,84 0.007 

MELON 0.034 0.030 0.020 0.018 0.023 O.Oı4 0.028 

STR.AWBERRY 25.854 35.378 62. ı 78 53.440 60.652 22.350 Z7.119 

SANANA c~ .. ~ ..... rr. -..-.-. 81.717 89.913 76.724 37.938 4 7. 094 
....1..ı. • ..ı..ı...::ı UV./.G/ 

OUTNCE 2.981 3.248 3.074 2.615 2.805 3.470 2.754 

HAZELNUT 0.197 0.987 0.395 0.803 o.ı38 0.206 1.728 
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TA~LEVI~ıSHADOW PRICES FOR SELECTED RESOURCES IN TASM 

Resourcı=s 1980 1981 1982 1983 1984 1985 1986 
-------------------------------------------------·-·--------------------------------------
Irriı;;oted 

la nd 124.ı4ı 129.682 103.009 85.262 80.285 80.056 86.921 

Labour 
Ouarter ı 0.3!35 0.30 o. 21ı5 0.219 0.210 0.209 0.206 
Ouarter 2 0.576 0.48 0.406 0.381 0.376 0.384 0.377 
Ouarter 3 0.721 0.60 0.506 0.476 0.487 0.486 0.472 
Qu a:r tı:~r 4 o. 1,64. 0.39 0.323 0.294 0.300 0.293 0.282 

Tractor 
Oua::--ter ı 3.525 3. 10 2. 2~i5 1.967 1.888 ı. 878 ı. 850 
Ouaı:'tür 2 .3.432 8.21 5.731 =. 107 4.292 4. 104 4.735 
Ouartf.H" 3 ;).999 9.99 7.384 6;461 5.211 5. 110 6.005 
Ouaı-ter 4 3.848 9.05 6.007 5.211 4.363 4.231 4.872 

ı 
1\) 

Animal power -!'> 

"' Ouarter ı 

Ouarter 2 ) . 315 0.382 0.203 o. ı68 0.090 0.065 o. 134 
Ouarter 3 0.356 0.450 0.285 0.2ı8 0.083 0.073 o. 176 
Ouarter 4 0.407 0.520 0.293 0.257 o .166 o. 159 0.233 

Animal fe ed 
• 

Straı.J -:3.067 -ı.065 -ı. 711 ··1.972 -3.015 -3.276 -2.247 
Concent. -97.991 -31.980 -26.52.8 -24.690 -24.70-3 -24.830 -24.231 
Ceredls -152.109 -ı83.720 -148.21·9 -131.521 -151.192 - .. 37.9ı5 -ı34.100 
Pas turc, -97.99ı -31.980 -26.528 -24.690 -24 . 7•)8 .. 24.830 -24.231 
Oilseeds -171.401 -203.368 -169.741 -14.! .. 919 -156.342 -149.597 -146.001 



TABLEVI3;RELATIVE SHARE OF THE SHADOW PRICES OF THE CALIBRATION 
CONSTRAINTS IN TOTAL COSTS 11986 Summary statistics) 

Relative share(%) 
===~================ 

( 30 

30 - so 

----------------------------------------------1 
ProdıJcts 

' ============================================== 
Cotton, 

--------~-------------------------------------

Wheat, Rye, Drybean, Groundnuts, Sugarbeet, 
Tobacco, 

SO - 60 1 Barley, Potato, Sunflower, Hazelnuts, 

60 - 70 

70 - 80 
r-------------------
1 ) 80 

l=================== 

_:~~- __ ·. 'F· l........_jfL:_ ,]. __ \~~---- -~ tT······-----• = 

Chickpea, Lentil, Soyabean, Sesame. Cherry, 

Corn, Onion, Grape, Apple, 

Rice, Greenpepper, Tomato, Cucumber, Tea, 
Peach, Apricot, Melen, Strawberry, Banana, 
Quince, ['istachio, 

=======================~~~===================~ 

. ' 

. 

f\) 

V1 
o 
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VII. POLICY SIMULATION WITH TASM-MAFRA 
IN THE BASE PERIOD 

7.1. Introduction 

Real policy simulation runs should be carried out on the basis of 
a fareeasting version of TASM-MAFRA. This follows from the simple 
fact that all policy decisions are likely to influence the 
future. Therefore, also present policy considerations should take 
into account the foreseable tendencies and the accentuated future 
policy problems. 

Policy simulations in the base period have to be seen as an 
undertaking for learning the typcial reactions of the model, for 
testing the model, whether and to which extend it reacts to 
changed economic conditions and getting some first impressions 
about the impact of changed economic and policitical parameters 
on the agricultural sector. 

In the fallawing sections, same results of three types of policy 
simulations will be presented: 

Firstly, the impact of changed world market prices and 
foreign trade policies will be elaborated. 

Secondly, domestic economic conditions and policies, 
which influence primarily the domestic market, will be analyzed. 

Finally, 
sectoral impact of 
special projects. 

we will elaborate the question about the 
an increase of the irrigated area in Turkey by 

These simulations shall exemplify same possible model 
applications and some principle impacts of policy measures, 
rather than actual agricultural policy alternatives in Turkey. 

All the simulations, which are presented in the fallawing 
sections, are carried out for the base year solution of 1986. 

7.2 Free trade run and alternative world market prices 

In the fallawing pages, the results of a free trade run with 
alternative world market prices will be presented. Free trade is 
simulated by removing the export and import restrictions. This 
implies the assumption that the export and import prices of the 
base year remain unchanged in relation to the foreign trade 
adeption of Turkey. 

As a background information, we should point out that TurkeY has 
suffered from very high rates of inflation, 50-100 %, in the base 
period. Under such circumstances it is almost impossible to work 
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out stable relationships in neminal Turkish Lira terms, which can 
be used for fareeasting and policy analysis. We have therefore 
converted all national prices and values·into US-Dollars using 
the average official exchange rates. Despite the improvements 
over the past few years, Turkish Lira is still overvalued, and 
the swith to a freely fluctuating exchange rate regime is in the 
agenda of the present government. In the realization of this 
turn, Turkish exports are expected to be more competitive and 
imports more expensive. 

In order to examine the impact of these policies on agriculture, 
we have first removed all trade restrictions (quotas, taxes, 
subsidies, public enterprise trade policy) and modeled a so 
called free trade base scenario (tables VII.1-VII.7). Nearly 100% 
inflation and significant changes in the exchange rate imply 
that, in principle, commodity specific exchange rates resulting 
from the seasonality of exports and imports deviate from the 
average exchange rates. With these reservationf in mind, we have 
nevertheless used average exchange rates for the first 
preliminary simulations. 

In relation to the free trade run based on the official exchange 
rate in 1986, several runs with different world market prices are 
carried out: 

' 
10 % increase of all export and im port prices, 
additicnal 20 % increase of all export and im port prices 
(32 % over the base), 
additicnal 30 % increase of all export and im port prices 
(72 % over the base), 
additicnal 40 % increase of all export and im port prices 
(140 % over the base). 

The last alternative is mainly to test the reliability of the 
model under extreme conditions. Also, the results presented 
should not directly be used for policy conclusions, because 
several trade restrictions, which are relevant even under 
principally free trade conditions must be considered 
(international marketing, quality , product differentiation, 
limitations in processing). Finally, we are aware of the fact 
that Turkey is a price taker in some products, but also price 
setter for some other products in the world markets. Therefore, 
our assumption of price taking behaviour in the simulations 
should also be taken with care. 

The results of the world market price simulations under free 
trade conditions, which are presented in Tables VII.1-VII.7 can 
be summarized as follows: 

Imports of agricultural products, which are small to 
begin with, will sharply decrease with the exception of rice. 

Domestic consumption will be effected, because internal 

1 

1 

1 
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prices will increase. The results in Table VII.3 show that 
concerning the 140 7. increase in world market prices, we already 
reached the limits of the present model version. What would be 
necessary in this case, is to incorporate the domestic ineome 
effects of such a price increase on domestic demand. 

Table VII.8 suggests that, the faoters used in agricul­
tural production would also be affected, in absolute and relative 
terms. 

The domestic prices, modeled as internal shadow prices, 
would in most cases follow the changes in the world market 
prices. Even commodities which are not traded will be affected 
indirectly via the increasing factor costs. 

The internal shadow prices would, under the assumed 
conditions, increase substantially. This is especially the case 
for fixed agricultural land. The shadow prices for feed are 
affected from the supply side (higher grain prices, shadow prices 
for land) as well as from the demand side (increased marginal 
value products for feed demand, expansion of animal production). 

The final table disposes the impact of changed world 
market prices under free trade conditions on the production 
structure, e.g. the levels of the different crop production 
activities. In general, one can conclude that with increasing 
world market and domestic prices, there is a shift from animal 
power technology to tractor technology (with the increasing wage 
rate a higher level of mechanization becomes more profitable) and 
also a shift from fallow-cereal activities to single cereal 
activities. The latter change is mainly due to the higher land 
prices, which induce the fallow-cereal activities to be 
relatively more expensive. 

7.3 Changes in economic conditions in the domestic markets 

In a number of simulation runs a given foreign trade policy with 
fixed exports and imports has been assumed and certain conditions 
on the supply or demand side have been. changed. The following 
model runs are executed: 

A1: SO 7..increase of the prices for fertilizer, seeds and 
capital (increase variable production costs); 

A2: 20 7. increase of the yield in the livestock sector, as an 
outcome of special policy measures (livestock projects, 
intensified extension, import of improved livestock 
breedings) ; 

A3: 20 7. shift of the domestic demand curve in response to 
the increase of population and general ineome level; 

A4: A1 and A2 simultaneously; 
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AS: Al and A2 and A3 simultaneously. 

In Table VII.8 the impacts of these alternatives on the agri­
cultural producer prices are given, as well as the base solution, 
which is needed for comparison: 

The cost increase for seeds, fertilizer and capital leads 
particularly to producer price increase for cereals (10-15 %) and 
for most of the vegetables. Tree crops are only affected little. 
Via the higher feedgrain prices and the. increased shadow price 
for fodder crops, there is also an impact on the prices for the 
livestock commodities. This price increase is certainly connected 
with a lower demand for agricultural commodities. 

A productivity increase in the livestock seetar through 
20 % higher yields per animal leads to a price decrease for 
livestock commodities within the range of 10-30 %. The figures in 
Table VI I. 8 ·indicate that there is als o s ome influence on the 
crop commodity prices. This is mainly due to the impact of a 
slight decrease in the number of animals and the feed and labour 
demand of the livestock sector, which affect via lower shadow 
prices for labour and land the production costs of the crop 
seeter. ' 

A general demand shift for ~ll agricultural comrnodities 
leads to an increase of all agricultural prices. The quantitative 
impact is, however, different, and depends on the price 
elasticity of demand and the implicit elasticity of agriculturai 
supply. Grain prices would considerably increase, while most 6f 
the livestock commodity prices vary areund 10 %. The impact on 
food demand is the result of the initial shift of the suppfy 
curve and of the price increase. Under the assumed conditions, 
there is, however, in all cases an increase of domestic demand. 

The combined effect of an increase of production costs 
(20 %) and of higher livestock yields can not - at least not in 
all cases - be derived from the individual effects of Al and A2. 
However, as one would expect the tendential effect is an increase 
of all the crop commodity prices and a decrease of livestock 
commodity prices. Agricultural demand is affected in the opposite 
direction. 

Finally, the last column of Table VII.8 presents the 
agricultural commodity prices at a simultaneous change of the 
production costs, the livestock yields and of a demand shift by 
the same percentages as in the single seeanario runs Al to A3. 
Under these conditons all agricultural commodity prices would 
increase, mainly because of the deminating impact of the demand 
shift. 

For a more detailed analysis of this alternative or other ones,. 
it would be necessary to consider also the other variables of the 
primal and dual solution. 
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7.4 Increased irrigated area 

At present roughly about 20% of arable land are irrigated. Since 
there are significant yield and productivity differences between 
crop production on dry and on irrigated land, an increase of 
irrigated land by irrigation projects is on the policy agenda of 
Turkish agricultural policy. In the following we will apply TASM­
MAFRA for analyzing the question about the impact of an extension 
of irrigated area on the agricultural sector. However, these 
results have to be interpretated very carefully, since 
international trade is assumed to be fixed and since no regional 
specific impacts have been considered . 

The alternative Al assumes an increase of irrigated area by 1 
Mill. ha and consequently a decease of dry land by the same 
amount. In A2 the increase of irrigated area by 2 Mill. ha is 
assumed. 

Table VII.9 presents the impact on land use, and on the shadow 
prices for labour, tractor, animal power and for feed. Except for 
the land use structure, which follows the exogenous change, the 
impact on internal shadow prices is very small. Accordingly, 
there is also some influences on factor ~se and allocation. 

Table VII.lO presents the impact on agricultural producer prices. 
As one can observe, als o the agricul tu ral prices ·are only li tt le 
affected. For for sorne comrnodities we have a slight price 
increase. The main reason for this is to be found in the present 
version, which assurnes that sorne cornmodities are only grown on 
dry land. In the alternatives Al and A2 dry land receives a 
shadow price and consequently total production costs and the 
producer prices increase. 

This example shows very clearly the necessity of modifying the 
model (e.g. extension of production activities based on irrigated 
land) and of adapting different policy areas (e.g. foreign trade 
policy) to specific policy measures, like an extension of 
irrigation. 

In the last part, the dual solution results for the technology 
and fallow calibration constraints are presented. 

The fallow balance EQU FALBAL shows a positive shadow price and 
the cereal balance EQU CERBAL is represented by a negative one. 
This means that cereal produciton in combination with fallow is 
under the given econornic conditions relatively cornpetitive. The 
result can be explained as follows: The fallow-grain activities 
(see lines 460-545 in the input file) ihdicate a higher yield per 
ha. Since the shadow price for dry land equals zero, the internal 
land costs are in both cases zero. Therefore, it is essential to 
note the revenue difference minus the labour costs difference, 
which creates the shadow price for fallow and cereal area. 

A similar interpretation is possible concerning animal and 
tractor technology. · 
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TABLEVII.l: EXPORT OF AGRICULTURAL COMMODITIES AT DIFFERENT WORLD ~~T 
PRICES 

* * world market prices {accumulated) 

Products -----------------------------------------------
10% 20% 30% 40% * Base run * 

* {Free trade)* -------------*-------------*-------------------------------------------------
WHEAT 
CORN 
RYE 
BARLEY 
CHICK-PEA 
DRY-BEAN 
LENTIL 
POTA TO 
O NION 
GR-PEPPER 
TOMATO 
OLIVE 
GROUNDNUT 
C OT TON 
SUG-BEET 
TOBACCO 
CITRUS 
GRAP:C 
APPLE 
PEACH 
l'.PRICOT 
WILDCHERRY 
MELON 
STRAWBERRY 
QUINCE 
PISTACHIO 
HAZELNUT 
SHEEP-MEAT 
SHEEP-MILK 
SHEEP-WOOL 
GOAT-MEAT 
GOAT-MILK 
GOAT-WOOL 
ANGOR-MILK 
ANGOR-WOOL 
BEEF 
COW-MILK 
BUFAL-MILK 
POLTR-MEAT 
EGGS 

184.7 

177.9 
9.8 

58.3 
3614.0 

452.0 

1.3 

7.1 
661.6 
435.1 
957.7 

50.0 
106.0 
444.2 

7.6 

0.7 
16.3 

242.4 

302.9 

12.3 

8.1 
63.5 

47.3 

184.3 
18.7 

110.4 
7261.1 

531.7 

11.2 

224.3 

7.5 
681.4 
471.1 

1079.0 
54.5 

116.2 
489.8 

8.0 

0.4 
22.6 

278.3 

407.8 
473.8 
164.9 

304.1 
1369.5 

240.6 

204.1 
35.4 

169.8 
13056.4 

696.2 
40.4 

32.2 

1416.3 

8.50 
725.4 
567.7 

1400.7 
67.3 

141.5 
605.1 

9.3 

32.6 

350.5 
6.1 

125.9 
410.5 

1063.7 
356.0 

723.3 
3474.3 

ll. 7 
580.9 

1188.3 
229 .o 

61. o 
190.3 

20896.3 
984.4 
444.7 

• 
69.2 

3399.3 

13.1 
10.0 

803.8 
684.2 

ı 7 99. o 
80.9 

186.7 
810.4 
11.5 

0.1 

49.8 

454.4 
24.6 

1380.3 
416.4 

1442.6 
686.1 

1436.6 
7120.3 

519.2 
1168.5 
3779.8 
279.4 
105.0 
213.8 

34520.3 
1473.3 
1147.9 

135.0 

7081.4 

38.9 
12.5 

922.4 
826.2 

2431.8 
101.4 
223.5 

1154.4 
15.1 
10.6 . 
78.6 

532.7 
55.8 
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TABLE V ll . 2: IMPORTS OE' AGRICULTURAL C0!-'~'10DITIES AT DIE'E'ERENT WORLD MAR.'<ET 
PRICES 

Products 

* * * Base run * 
* (E'ree trade) * 10% 

World market prices (accumulated) 

20% 30% 40% 
--------------*-------------*------------------------------------------------
WHEAT 
CORN 
RICE 
POTA TO 
GROUNDNUT 
SOYABEAN 
SESAME 
COTTON 
SUG-BEET 
CITRUS 
GRAPE 
SHEEP-MEAT 
SHEEP-WOOL 
SHEEP-HIDE 
BE E E' 
COW-MILK 
COW-HIDE 
BUE'AL-HIDE 

298.247 

22.238 

208.890 

13.821 

289.820 277.041 261.839 235.351 

16.453 7.202 

100.992 

10.397 1.345 

• 
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TABLE VII . 3: DOMESTIC CONSUMPTION OF SELECTED AGRICULTURAL COMMODITIES 
AT DIFFERENT WORLD MARKET PRICES 

* * World market prices (accumulated) 
Products * Base run * ---------------------------------------------

* (Free trade) * ı o% 20% 30% 40% 
-------------*--------------*----------------------------------------------
WHEAT ı1001.2 1100ı. 2 ı0590.3 8778.3 5625.7 
CORN ı766.2 ı 7 68. 6 ı729.4 ı58ı.7 1265.3 
RYE ı69.6 ı64.8 ı54.3 ı35.3 ıo2.4 
BARLEY ı805.2 ı828.4 ı732.8 ı552.9 1241.3 
RICE 342.4 339.9 334.4 324.5 307.4 
CHICK-PEA 568.2 565.1 535.6 482.4 390.2 
DRY-BEAN 60.ı 59.7 57.7 52.4 43.2 
LENTIL ı098.4 ı094.4 ıo32.5 921.0 727.7 
POTATO 3967.8 3950.ı 3782.ı 3479.6 2955.4 
O NION 1143.5 ıı40.3 ıı28.8 1100.8 ı001.ı 
GR-PEPPER 733.4 726 .ı 696.5 643.2 550.9 
TOMATO 4396.5 4392.6 4379.5 4200.6 3821.5 
CUCUMBER 747.7 747.0 744.4 738.8 728.5 
SUNFLOWER 925.ı 9ı5.4 873.0 762.4 570.1 
OL IVE 867. o 832.7 757.3 621.4 386.0 
GROUNDNUT 40.9 39.5 36.2 30.3 20.1 
SOYABEAN 377.8 374.7 365.ı 340.9 298.6 
SE SAME 54.7 53.3 50.2 45.5 39.7 
COTTON 8.0 7.8 7.4 6!7 5.5 
SUG-BEET 95ı4.3 9ı54.8 8363.9 6940.3 4472.8 
TOBACCO 75.4 69.5 56.5 33.ı 
TEA 675.2 666.4 647.2 611.9 551. ı 
CITRUS ı25ı.5 1231.8 ı2oı.2 ıı27.2 998.9 
GRAPE 2554.4 253ı.ı 2480.3 ,2388.9 2230.7 
APPLE 1783.6 ı759.8 ı708.2 ı6ı4.3 1451. 6 
PEACH 267.8 266.3 262.9 256.9 246.4 
APRICOT ı89.7 ı87.7 ı83.3 '" 175.4 ı6ı. 7 
CHERRY ı38.2 ı37.0 ı34.4 ı29.8 ı2ı. 9 
WILDCHERRY 77.4 76.2 73.7 69.ı 61.0 
MELON 4943.9 4904.6 4705.6 4347.3 3726.3 
STRAWBERRY 34.4 34.3 34.ı 33.8 33.2 
B AN ANA 34.9 34.9 34.9 34.8 34.7 
QUINCE 73.ı 72.5 71.3 67.8 61.3 
PISTACHIO 21.9 20.8 ı8.4 ı4.2 6.7 
HAZELNUT 23.3 20.7 14.8 4.2 
SHEEP-MEAT 178.2 ı62. 5 ı28.0 65.9 
SHEEP-MILK 969.4 912.0 785.6 558.2 164.0 
SHEEP-WOOL 51.2 50.0 47.4 42.8 34.9 
GOAT-MEAT 51.2 44.8 30.5 5.0 
GOAT-MILK 4ı 7. 6 392.9 338.4 240.5 70.6 
GOAT-WOOL 6.8 6.7 6.5 6.ı 5.4 

1 

ANGOR-MEAT 4.3 3.8 3.2 2.7 2.0 
ANGOR-MILK 35.3 31.9 26.3 22.2 6.5 
ANGOR-WOOL 2.6 2.6 2.5 2.ı 1.6 
BEEF 308.8 289.8 247.9 ı 72.4 41.6 
COW-MILK 2942.4 2826.7 2538.3 2011. ı ı088.5 
BUFAL-MEAT 41.4 43.2 46.2 51.4 60.3 
BUFAL-MILK 123.7 103.2 58.1 
POLTR-MEAT 128.1 ı25.5 110.6 76.0 15.9 
EGGS 299.5 293.3 272.9 235.2 167.7 
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TABLE V11.4: RESOURCE USE AT DIFFERENT WORLD MARKET PRICES 
(SELECTED FACTORS) 

Factors 
* * 
* Base run * 
*(Free trade) * 

World market prices {accumulated) 
-------------------------------------------------

ı o% 20% 30% 40% 

--------------*-------------*--------------------------------------------------
LIVESTOCK 

SHEEP 
GOAT 
ANGORA 
CATTLE 
BUFFALO 
MULE 
POULTRY 

FERTILIZER 
NITROGEN 
PHOSPHl'.TE 

PURCHASED INPUTS 
SEED 
FERTILIZER 
CAPITAL 

79037.952 
22936.202 

2329.389 
ı3495.027 
ı266.798 

572ı2. 83ı 

ı.1271E+6 
5.7100E+5 

6.9600E+5 
4.2485E+5 
1. ı 7pE+5 

TRACTOR USE 
1.2487E+6 
2.2896E+6 
2. 9572E+6 
1. 7557E+6 

LABOUR UND 
LABOR-ıQ 
LABOR-2Q 
LABOR-3Q 
LABOR-4Q 
TRACTOR-ıQ 
TRACTOR-2Q 
TRACTOR-3Q 
TRACTOR-4Q 

FEED CATEGORIES 
STRAW 
CONCENTRATES 
GRAIN 
FOODER 
OILSEEDS 
PASTURE 

FEEDGRAIN 
WHEAT 
CORN 
RYE 
BARLEY 

ı5774.097 
30255.598 
44744.897 
42832.9ı4 

5584.830 
2452.637 
5988.ı69 

840.299 
279.671 
4784.ı20 

2495.071 
844.485 
368.503 

4638.723 

8ı658.295 
33491.376 
2102.9ı8 
ı2964.396 
ı320.377 

56029.42ı 

ı.ı829E+6 
5.8993E+5 

7.330ıE+5 
4.436ıE+5 
ı.ı663E+5 

1.2474E+6 
2.3432E+6 
3. 0546E+6 
ı.8260E+6 
ı6331.2ı5 
30676.622 
46662.727 
46452.58ı 

5593.425 
2548.03ı 
5974.706 

842.549 
281.983 
4784.ı20 

2489.46ı 
842.587 
367.674 

4628.293 

89667.443 
25ı08.740 
ı735.348 

11641.571 
ı414. ı92 

52ı35.99ı 

1.2268E+6 
6.0237E+5 

8.0064E+5 
4.5779E+5 
ı.ı543E+5 

ı.2434E+6 
2.4989E+6 
3.2901E+6 
l. 9324E+6 
ı6328.869 
34545.876 
49585.662 
49313.475 

56ı8. 572 
2582.284 
6001.656 
1184.343 

295.335 
4784.ı20 

2500.690 
846.387 
369.333 
4649.ı70 

• 

96678.469 
27965.715 
ı477 .668 
9223.771 
ı572.383 

44925.535 

ı .2596E+6 
6.1324E+5 

9.0888E+5 
4.6877E+5 
1.1354E+5 

1.2158E+6 
2. 7134E+6 
3.6617E+6 
2.0566E+6 
16059.195 
41865.369 
53699.879 
51907.840 

5492.156 
2617.270 
5871.286 
ı389.332 

279.249 
4784.ı20 

2446.369 
1129.093 

361. 3ıO 
42ı7.403 

1. 0646E+5 
32599.394 

1130.224 
4992.421 
1843.059 

32028.ı2ı 

ı.2537E+6 
6.0338E+5 

1. 0 665E+6 
4.6488E+5 
1. ı02 6E+5 

ı .1432E+6 
3.0149E+6 
4. 4033E+6 
2.3ıOlE+6 
ı9566.632 
5254ı.653 
67318.117 
52835.085 

5208.ı96 
2662.122 
5559.504 
ı590.382 
246.655 
4784.ı20 

23ı6.460 
ı069.ı35 
342.ı23 

3993.446 
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TABLE VII. 5: SHl'..DOW PRICES OF SELECTED AGR!CULTURAL COMMODITIES AT DIFFERENT 
WORLD MARKET PRICES 

* * World market prices (accumulated) 
Products * Base run * -------------------------------------------------

*(Free trade) * 10% 20% 30% 40% 
--------------*-------------*--------------------------------------------------
WHEAT -130.7 -130.7 -143.4 -199.1 -296.1 
CORN -133.4 -132.9 -141.5 -ı 74. o -243.6 
RYE -128.2 -141.1 -169.3 -220.1 -308.1 
BARLEY -107.5 -102.8 -122.3 -159.0 -222.6 
RICE -205.5 -226.1 -271.3 -352.7 -493.8 
CHICK-PEA -362.2 -370.0 -444.0 -577.2 -808.1 
DRY-BEAN -697.8 -709.7 -784.1 -980.9 -1323.8 
LENTIL -484.5 -490.8 -589.0 -7 65.7 -1072.0 
POTATO· -130.2 -133.0 -159.6 -207.5 -290. 6 
ON ION -91.6 -93.0 -98.1 -110.5 -154.8 
GR-PEPPER -373.8 -393.3 -472. o -613.6 -859.1 
TOMATO -191.3 -192.3 -195.6 -241.2 -337.7 
CUCUMBER -299.2 -300.7 -305.9 -317.8 -339.0 
SUNFLOWER -290.5 -299.2 -337.3 -436.7 -609.7 
OLIVE -517.8 -569.6 -683.5 -888.5 -1244.0 
GROUNDNUT -701.2 -771.3 -925. 6 -1203.3 -1684.6 
SOYABEAN -507.3 -511.5 -524.6 -557.8 -615.7 
SE SAME -910.6 -1001.7 -1202.0 -15!.0.5 -1890.0 
COTTON -739.8 -813.8 -976.6 -1269.6 -1777.5 
SUG-BEET -28.0 -30.8 -37.0 -48.1 -67.4 
TOBACCO -2594.0 -2853.4 -3424.1 -4451.4 -6232.0 
TEA -706.3 -723.9 -762.6 -833.3 -955.1 
CITRUS -184.1 -202.5 -231.2 

' 
-300.6 -420.9 

GRAPE -314.4 -336.1 -383.6 -469.0 -616.9 
APPLE -200.3 -217.4 -254.3 -321.6 -438.1 
PEACH -324.5 -337.1 -364.5 ' -413.9 -500.2 
APRICOT -282.7 -311. o -373.2 -485.1 -679.2 
CHERRY -402.2 -423.7 -472.6 -559.8 -707.9 
WILDCHERRY -333.5 -362.0 -426.5 -542.0 -744.2 
ME LON -165.9 -ı 72.7 -207.2 -269.4 -377.2 
STRAWBERRY -1150.4 -1169.7 -1212.6 -1287.9 -1415.0 
EANANA -1730.1 -1735.9 -1748.3 -1769.9 -1806.8 
QUINCE -251. 6 -264.2 -291.8 -374.2 -523.9 
PISTACHIO -2557.0 -2812.7 -3375.3 -4387.9 -6143.1 
HAZELNUT -1880.6 -2068.7 -2482.4 -3227.1 -4518.0 
SHEEP-MEAT -1063.3 -1169.6 -1403.5 -1824.6 -2554.5 
SHEEP-MILK -434.0 -477.4 -572.9 -744.8 -1042.8 
SHEEP-WOOL -1723.3 -1895.7 -2274.8 -2957.3 -4140.2 
GOAT-MEAT -1007.6 -1108.4 -1330.1 -1729.1 -2420.8 
GOAT-MILK -434.0 -477.4 -572.9 -744.8 -1042.8 
GOAT-WOOL -666.5 -733.2 -879.8 -1143.8 -1601.3 
ANGOR-MEAT -949.4 -1041.1 -1190. o -1294.3 -1435.1 
ANGOR-MUK -495.9 -561.1 -667.0 -7 44.8 -1042.8 
ANGOR-WOOL -3446.7 -3791. 4 -4897.3 -8591.7 -13572.7 
BEEF -1039.0 -1142.9 -1371.5 -1783.0 -2496.2 
COW-MILK -260.4 -277.6 -320.3 -398.4 -535.0 
BUFAL-MEAT 241.8 342.0 517.3 813.0 1319.0 
BUFAL-MILK -434.0 -477.4 -572.9 -7 44.8 -1042.8 
POLTR-MEAT -1035.6 -1063.6 -1220.2 -1586.2 -2220.8 
EGGS -991.2 -1021. 6 -1121.5 -1306.6 -1637.6 
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TABLEVII .6: SHADOW PRICES FOR SELECTED RESOURCES AT DIFFERENT WORLD 
MAI<KET PRICES 

* * World market prices (accumulated) 
Products * Base run *-------------------------------------------------

*(Free trade) * 10% 20% 30% 40% 
--------------*--------------*-------------------------------------------------
LAND 

DRY-EITH 12.561 19.234 58.529 139.330 280.092 
IRR-EITH 118.392 135.604 224.614 466.320 885.056 
DRY-GOOD 27.909 75.016 
IRR-GOOD 
TREE 152.084 278.602 554.302 1061.462 1934.197 
PASTURE 3.829 9.020 16.931 29.905 52.697 

LABOUR AND TRACTOR USE 
LABOR-1Q o .251 0.251 0.250 o .244 0.230 
LABOR-2Q 0.460 o. 471 0.502 0.545 0.606 
LABOR-3Q 0.594 o. 614 0.661 0.736 0.885 
LABOR-4Q 0.353 0.367 0.388 0.413 o. 464 
TRACTOR-lQ 2.179 2.256 2.255 2.218 2.703 
TRACTOR-2Q 4.179 4.237 4. 772 5.783 7.258 
TRACTOR-3Q 6.181 6.445 6.875 • 7.418 9.299 
TRACTOR-4Q 5.916 6.416 6.812 7.170 7.298 

ANIMALPOWER 
ANIMAL-1Q 0.064 
ANIMAL-2Q 0.025 0.088 0.181 
ANIMAL-3Q 0.085 o .092 0.090 0.080 0.134 
ANIMAL-4Q 0.273 o .311 0.332 0.345 0.312 

FEED COMPONENTS 
STRAW -21.197 -44.710 -80.785 -139.798 -242.100 
CONCENTRATES -47.383 -71.751 -109.608 -171.265 -279.493 
CERIALS -151.489 -144.840 -172.325 -223.146 -312.405 
PASTURE -47.383 -71.751 -109.608 -171.265 -279.493 
OILSEEDS -164.529 .:_161.586 -184.923 -244.259 -349.177 
FODDER -97.483 -92.716 -109.608 -171.265 -279.493 
TOTALFEED -47.383 -71.751 -109.608 -171.265 -279.493 

FEED GRAIN COMPOSITION 
WHEAT -30.164 -36.812 -26.885 -53.486 -98.924 
CORN -19.594 -25.560 -9.135 
RYE -45.864 -72.249 -88.182 115.513 -161.718 
BARLEY -0.877 -ı. 227 
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Tl'.BLE VII. 7: CROP ACTIVITY LEVEL AT DIFFERENT 
WORLD MARKET PRICES 

* * World market prices (accumulated) 
Products * Base run * ---------------------------------------------

*(Free trade) * 10% 20% 30% 40% 
----------------*-------------*--------~----------------------------------------

SWHEATD.ANIMAL 1256.516 1802.319 1533.515 
SWHEATD.MECHANIZED 4337.476 4378.311 5231.696 6570.683 4977.431 
FWHEATD.ANIMAL 1118.102 536.522 
FWHEATD.MECHANIZED 
SWHEATI . ANIMAL 
SWHEATI.MECHANIZED 1593.794 1622.580 1065.904 562.920 248.660 
SCORN-D.ANIMAL 637.553 834.892 
SCORN-D.MECHANIZED 
FCORN-D.ANIMAL 
FCORN-D.MECHANIZED 444.500 444.589 438.562 
SCORN-I. ANIMAL 
SCORN-I.MECHANIZED 
SRYE--D.ANIMAL 
SRYE--D.MECHANIZED 409.648 473.413 527.866 514.096 487.876 
FRYE--D.ANIMAL 
FRYE--D.MECHANIZED • SRICE-I.ANIMAL 
SRICE-I.MECHANIZED 
FRICE-I.ANIMAL 
FRICE-I.MECHANIZED 8.493 9.634 11.035 12.058 13.858 
SBARLYD. ANIMAL 
SBARLYD.MECHANIZED ' 491.593 
FBARLYD.ANIMAL 
FBARLYD.MECHANIZED 2336.'406 2341.010 2485.733 2477.840 1997.241 
SCKPEAD . ANIMAL 
SCKPEAD.MECHANIZED 66.589 458.903 556.729 666.333 855.348 
SCKPEAI . ANIMAL 184.798 
SCKPEAI.MECHANIZED 
SDBEANI. ANIMAL 
SDBEANI.MECHANIZED 54.177 53.886 52.081 47.301 38.976 
SLENTLD.ANIMAL . . 
SLENTLD.MECHANIZED 918.884 922.347 1118.135 1375.580 1810.604 
SPOTATI.ANIMAL 237.782 240.533 308.729 416.738 44.693 
SPOTATI.MECHANIZED 559.126 
SONIOND.ANIMAL 
SONIOND.MECHANIZED 
SONIONI. ANIMAL 49.390 48.682 66.521 
SONIONI.MECHANIZED 50.032 49.894 
SGPEPPI.ANIMAL 35.805 37.760 45.748 59.761 83.940 
SGPEPPI.MECHANIZED . . 
STOMATI. ANIMAL 40.805 85.053 57.251 28.010 144.729 
STOMATI.MECHANIZED 59.837 15.498 43.000 95.349 29.272 
SCUCUMI. ANIMAL 30.811 
SCUCUMI.MECHANIZED 31. 620 31.590 31.483 31.243 
SSUNFLD.ANIMAL 
SSUNFLD.MECHANIZED 1058.299 1047.242 998.766 872.262 652.275 
SSUNFLI. ANIMAL 
SSUNFLI.MECHANIZED 
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TABLEVII • 7: CROP ACTIVITY LEVEL AT DIFFERENT 
WORLD MA.~T PRICES(continued) 

* • World market prices (accumulated) 
Products * Base run * 

*(Free trade) * 
-------------------------------------------------

10% 20% 30% 40% 
--------------*-------------*--------------------------------------------------
SGRNUTI. ANIMAL 
SGRNUTI.MECHANIZED 
SSBEANI. ANIMAL 
SSBEANI.MECHANIZED 
SSESAMI.ANI!'.AL 
SSESAMI.MECHANIZED 
SCOTTNI.ANIMAL 
SCOTTNI.MECHANIZED 
STOBACD.ANIMAL 
STOBACD.MECHANIZED 
SMELOND.ANIMAL 
SMELOND.MECHANIZED 
SMELONI • ANI!'.AL 
SMELONI.MEC~~IZED 

SSBEETI.ANI!'.AL 
SSBEETI.MECHANIZED 
SALFAL I. ANI!'.AL 
SALFALI.MECHANIZED 
SFODDRD.ANI!'.AL 
SFODDRD.MECHANIZED 
PASTUSE.ANI!'.AL 
PASTUSE.MECHANIZED 
OLIVE-D.ANI!'.AL 
OLIVE-D.MECHANIZED 
TEA---D.ANI!'.AL 
CITRS-I.ANI!'.AL 
CITRS-I.MECHANIZED 
GRAPE-D. ANIMAL 
GRAPE-D.MECHANIZED 
GRAPE-I .ANI!1.l\L 
GRAPE-I.MECHANIZED 
APPLE- I . AlU !'.AL 
APPLE-I.MECHANIZED 
PEACH-I.ANI!'.AL 
PEACH-I.MECHANIZED 
APRIC-I .ANI!1.l\L 
APRIC-I.MECHANIZED 
CHERR-I .ANI!'.AL 
CHERR-I.MECHANIZED 
WCHER-I.ANI!'.AL 
WCHER-I.MECHANIZED 
STBER-I.ANI!'.AL 
STBER-I.MECHANIZED 
SANAN-I. ANI!'.AL 
B&~&~-I.MECHANIZED 

QUINC-I.ANI!'.AL 
QUINC-I.MECHANIZED 
PISTA-D.ANI!'.AL 
PISTA-D.MECHANIZED 
HAZEL-D.ANIHAL 
HAZEL-D.MECHANIZED 

23.850 

104.361 

33.424 
65.780 

609.430 

298.721 

365.371 

123.549 

500.702 
21746.000 

502.509 
134.247 

45.377 

271.439 
150.971 
248.801 

26.345 
28.515 

22.665 

14.362 

4.909 

ı. 444 

7.670 

65.074 

779.672 

27.346 33.612 

103.514 100.869 
37.941 44.299 

. 
117.177 175.635 

296.651 442.888 
397.984 426.705 

. . 
309.898 369.896 

•' 
456.867 . 596.142 

112.651 326.283 
534.149 270.670 

21746.00021746.000 

489.123 462.332 
132.494 128.665 

54.040 
49.217 

418.563 410.165 

245.485 238.285 

26.193 25.864 
29.696 

32.174 
22.478 22.052 

14.152 
13. 67 5 

4.897 4.871 

1.443 1.442 
. 

7.613 7.487 

30.641 60.379 
32.833 

799.171 842.568 

42.869 

94.184 
46.844 

. 
182.389 

12.856 

1175.512 

187.861 
361.300 

483.009 
291.701 

1 493:806 

21746.000 

409.002 
121.648 

68.417 

395.056 
. 

225.191 

25.272 

36.526 
21.293 

12.821 
4.825 

1.439 

8.489 
54.266 

919.757 

58.753 

82.493 
40.8 60 

102.782 
114.490 

1702.001 

1149.058 

507.501 
577.698 

565.264 

21746.000 

320.010 
109.570 

93.435 

368.895 

202.491 

24.236 

44.290 
20.002 

ll. 328 
4.747 

ı. 435 

10.518 
43.228 

1049.814 
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Tab le Vll.10 Impact of an increase of the irrigated on 
agricultural prices 

base al a2 

WHEAT -114.772 -113.969 -112.242 
CORN -119.933 -119.925 -119.604 
RYE -97.014 -96.682 -96.348 
BJI.RLEY -98.690 -98.114 -96.837 
RICE -504.241 -504.266 -503.215 
CHICK-PEA -422.283 -421.816 -419.994 
DRY-BEAN -693.296 -690.409 -684.517 
LENTIL -526.824 -525.639 -524.522 
POTATO -125.669 -125.292 -124.765 
ON ION -94.837 -94.744 -94.516 
GR-PEPPER -369.208 -369.122 -368.863 
TOMATO -209.609 -209.526 -209.383 
CUCUMBER -294.490 -294.332 -294.069 
SUNFLOWER -259.933 -260.006 -260.116 
OL IVE -427.252 -426.702 -426.130 
GROUNDNUT -615.860 -614.434 -611.415 
SOYABEAN -239.439 -238.672 -237.594 
SE SAME -1047.490 -1044.582 -1038.379 
COTTON -954.204 -949.393 -940.782 
SUG-BEET -23.814 -23.659 -23.441 
TOBACCO -1362.446 -1360.757 -1358.896 • TEA -686.536 -686.560 -686.585 
CITRUS -222.851 -222.743 -222.652 
GRAPE -309.790 -309.275 -308.763 
APPLE -181.769 -181.371 -180.984 
PEACH -309.405 -309.058 ::;308.820 
APRICOT -364.414 -364.342 -363.968 
CHERRY -368.859 -369.325 -369.464 
WILDCHERRY -285.452 -285.032 -"284.158 
MELON -163.532 -163.342 -162.949 
STRAWBERRY -1129.607 -1130.003 -1130.500 
B AN ANA -1719.830 -1719.626 -1719.519 
QUINCE -238.027 -237.850 -237.605 
PISTACHIO -2213.613 -2212.152 -2210.423 
HAZELNUT -1008.335 -1007.781 -1007.569 
SHEEP-MEAT -760.143 -759.209 -756.844 
SHEEP-MILK -269.645 -269.317 -268.489 
SREEP-t'-700L -1547.659 -1544.284 -1535.734 
SHEEP-HIDE -2597.440 -2596.049 -2592.525 
GOAT-MEAT -603.396 -602.790 -601.253 
GCAT-MILK -269.732 -269.358 -268.411 
GOAT-WOOL -870.029 -867.653 -861.632 
GOAT-HIDE -2594.710 -2591.746 -2584.233 
l'.NGOR-MEAT -630.898 -630. 600 -629.856 
ANGOR-MILK -269.652 -269.440 -268.911 
ANGOR-WOOL -5015.308 -5004.769 -4978.416 
ANGOR-HIDE -2539.401 -2537.710 -2533.481 
BEEF -729.707 -737.424 -742.480 
COW-MILK -232.278 -234.174 -235.416 
COW-HIDE -687.345 -694.362 -698.960 
BUFAL-MEAT -712.616 -718.818 -722.881 
BUFAL-MILK -233.195 -235.227 -236.558 
BUFAL-HIDE -689.060 -692. 646 -694.995 
POLTR-MEAT -902.775 -901.120 -897.417 
EGGS -925.143 -923.348 -919.330 
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VIII. POLICY ORIENTED APPLICATION OF TASM MAFRA: 
Institutional Requirements and Model Improvements 

A successful application of a seetar model within the policy 
making process requires certain institutional conditions and 
continuous relation between model builder and user. There are not 
many examples existing over the world, in which a comprehensive 
seetar model, like TASM-MAFRA, is continuously used within a 
Ministry or anather related administrative institution. 

In most cases, in which a comprehensive seetar model is success­
fully applied for policy analysis within an administrative unit, 
the model builders have not only been engaged during the model 
developing period, but also participated in continuous connection 
and on a permanent bases in the exchange of ideas and experience 
and a mutual learning process with the users of the model. 

The basic reason for the necessity of a close collaboration is 
that any comprehensive agricultural seetar model will never be 
finished and will continuously be improved through cooperative 
ideas. In this sense a seetar model will never be in a final 
stage, in which no weak points are left. Additionally, 
methodological improvements in an applied modeling system can 
only successfully be made in relation to the main fields of 
practical application, the experiences gained and new types of 
policy questions, which arise over time. 

In this sense, TASt1-MAFRA can not be seen as a final product, 
which needs only a correct technical handling for being correctly 
applied. Rather we have to interprete it as a raw product, which 
needs a careful cultivation to come into flower. 

From our experiences with different kinds of seetar models and 
from an intensive collaboration between model builders and users 
in Germany, as well as from the experiences gained through this 
consultancy services with TASM-MAFRA, we would suggest the 
fallawing points for the practical model application in MAFRA: 

The model should be used continuously. This is the only 
way to gaining experience with the model and a prerequiite for 
~t future developments and succesful ap~lications in real policy 
ıssues. 

The forming and upctating of an agricultural data base 
should also be seen as a continuous task. The task should not 
~nly include upctating of the specified data set, but alsa an 
ıntegration of different sources of information (farm sample 
data, new econometric estimates, ete.} anda consistency check. 
The model developed can serve as a useful tool for this task and 
serve as a basis for creating an accounting system for 
agriculture. 
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The permanent model use and work on the data system will 
alsa lead to a feedback towards the data calleetion system, 
and especially it can help to identify priorities, which may 
improve the statistics of the agricultural sector. 

Since the fareeasting of economic development and of 
policy impacts is a critical issue, past forecasts should contin 
uously be evaluated in the face of the available statistics. This 
fareeasting evaluation should particularly analyze the '' errors'' 
made in fareeasting the exogenous variables and parameters and 
the "errors" implied by the model itself. Such a systematic 
supplementary fareeasting evaluation may help to improve the 
model itself and also the fareeasting of exogenous parameters. 

In order to fulfill these tasks a modeling group in the 
Ministry has to be formed, which consists of specialists for the 
technical model handling, for the data s;tstem and for 
policy evaluation ( core group). This modeling core 
group should have enough time for cancentrating on the task 
specified above and must have priority in the use of the 
PC. The modeling core group should , however, not be isolated 
as a seperate unit. Instead, a" close contact to the 
group, whi8h prepares actual policy alternatives and a 
participation in corresponding Ministry sessions at the middle to 
higher level is required. These are absolutely necessary 
requirements. If they can not be realized,there is not much hope 
that the model will continuously and successfully be used as ,a 
tool for agricultural policy preparation. 

Fl~~lly, we would like to stress the necessity for a 
permanent collaboration with the model builders. This follows 
from the necessity for a permanent elaboration and testing of 
certain methodological aspects. In several parts of this report 
we have mentioned possible modifications. During the first phase 
of model use in the Ministry, other problems and suggestions for 
modifying certain model elements will most likely occur. 

In our experiences such modifications, to be analysed and tested, 
should be done with great care. Otherwise it may happen that the 
basic characters of the model are distorted. It is also possible 
that same confusion occurs, if a number of ad hoc modifications 
are made and if consequently a number of different versions of 
the same model exist. 

Therefore, we suggest that modifications and extensions of the 
model should be carried out from time to time in collabration 
with the group, which developed the model. This suggestion has 
the advantage that the policy oriented modeling work in the 
Ministry will not be disturbed by the time consuming work 
in methodological and empirical model improvement. Finally; 
this suggestion would allow fu;rther and detailed help for MAFRA's 
core group in the initial phases and a permanent exchange and 
discussion of ideas and experiences. 




