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PREFACE TO THE REVISED EDITION

This revised edition only incorporates editorial changes. The user that prefersto continue
using his’her old version of the manua will not be incurring in any significant cost and may benefit
of his own notes, since no modification has been introduced to the program. Technical progress
has helped the use of the program under DOS, especially as regards the inversion of large
matrices, since price reductions for RAM memory allows for CALPAN to be used on avirtual
disk with significant time savings. At the time, only limited experience is available under
WindowsNT and OS2, but no problem has been identified so far. Any information on that regard
provided by the users would be greatly appreciated.

PREFACE TO THE FIRST EDITION

CALPAN isa st of programs for IBM-PC microcomputers or compatibles, designed to
calculate accounting price ratios using input-output techniques. It also serves to calculate
domestic resource costs of foreign exchange and to perform other useful preprogrammed
operations. Finally, and in order to allow those calculations that have not been preprogrammed,
it includes a program to perform arithmetic operations with matrices.

Two previous versions of CALPAN existed: Version 1.2 and Version 2.0. Considering
that the first one used a different file format, this one includes a program to trandate files from
one version to the other (Chapter 16). Version 2.0 uses the same file format than this one,
allowing for the direct use of files created with either version.

The reader who isinterested only in the accounting price ratios will gain an understanding
of the possihilities of this program by first reading Chapters 1 through 6, 10 and 11 and leaving
the remainder for a second sitting. We recommend that the reader do a numerical example while
reading the manual. For that purpose, the one presented in Powers (1981, Chap. 2, figures 2.18
and 2.19) or one created by the reader can be used.

Thefirst verson of the programs DEFINE, MATRANS, CALCULAG, FUNCION and



RPC was prepared initially by Terry Powers and Roberto Soto. The development of these
programs, along with the design and development of the remainder of the system was done by
Elio Londero and Roberto Soto. A preliminary version of the CALPAN system was used to
calculate accounting prices for Mexico (BID-NAFINSA, 1986) and Uruguay (Flament, 1987).

The authors would like to thank Terry Powers, Miguel Flament, Roberto Fernandez,
Eduardo Barbieri and Rafael Cubillos for their help in improving this program. Thanks are also
due to Maria Susana Arano, Andrés Escalante, Marie Maberg, Fernando Quevedo, and especially
to Rafaela Varela, for their skills and patience in finding program errors. In addition we would
like to thank Joel Rothstein for his translation of this manual. It goes without saying that the
authors are responsible for the remaining errors and would appreciate hearing from the users
concerning those they may encounter.
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CHAPTER 1
ACCOUNTING PRICE RATIOS

This chapter will present, in synthetic form, the logic underlying the principa objective
of the CALPAN system: the calculation of accounting price ratios using input-output techniques.
Therefore, we will not analyze the concept of accounting price ratios nor the preparation and use
of intersectoral relations matrices for this purpose. If you are interested in these subjects, consult
Scott et al. (1976), Powers (1981) or Londero (1987, 1989, 1992).

The accounting price ratio of a good or service i, that we represent by apr,, isthe ratio
of its accounting price to its market price. The principal objective of using input-output
techniques for this calculation is to capture the "backward" linkages originating in an excess
demand for goods that are nontraded and produced at the margin, i.e. an additional demand for
that good is satisfied by additional domestic production. Let

ZiA+HL R =Q R [1.1]

be the composition of the marginal cost of producing the quantity Q, of good j, where A; isthe
intermediate demand of marginaly produced inputs i, and F,, is the intermediate demand of
nonproduced inputs and transfer payments h, both needed to produce Q. The system of equations
describing the relations between products (j) and inputs (i,h) can be expressed as

2iAL 2 Fy=Qpy

< . [1.2]

Z'iAin-I-Z'h th:Qn pn

and presented asin Table 1.1. Thistype of matrix, which contains the basic information of the
intersectora relations, will be called a"data matrix”, and will be called "type D" by the program.

The same group of intersectora relations can be expressed in coefficients per unit of gross

value of production by dividing each equation by Q, p,. By so doing, we obtain
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Table 1.1. Representation of the intersectoral relationships

All A12 A13 [ Aln
Any Anz Ans Ce Ann
Fi: Fi Fis . Fin
Fea Fez Fes Fen
Q p: Q p. Q ps Q pn

Zia,+2,f,=1
< . [1.3]

Z'iain-l-zvhfhn::l-

where g, isthe value of input i needed per unit of additional gross value of production of sector
j, and f; isthe vaue of the nonproduced input or transfer payment h per unit of additional gross
value of production of sector j. This system may be presented as in Table 1.2. The
corresponding matrices will be called coefficient matrices, and the program will call them "type
C" matrices.

Using the relationsin coefficient form, we can now write the system of equations to obtain

the accounting price ratios as

2 a, apr; + 2, f,, apr = apr,
< . [1.4]

2 a, apr; + 2, f,, apr{ = apr,
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Table 1.2. Representation of intersectoral relationships in coefficient form

a az ais ain
an ano Anz ann
fu fi fis fin
fia fio fis fin

1 1 1 1

and present it in matrix form as

[apr] [a;] + [apr{] [fy] = [apr] [1.5]
or as

apr A +apr' F = apr [1.6]

where
apr = [apr;] = row vector of the accounting price ratios of the produced goods
A =[a] = transaction matrix
apr’ = [apr{] = row vector of the accounting price ratios of the nonproduced inputs and
transfer payments
F =[fy] = matrix of the direct requirements of nonproduced inputs and transfer
payments

From[1.6] the apr vector can be written as
apr=apr'F(l - A)*? [1.7]

This algebraic expression can be interpreted in the following manner. The matrix
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G=F( - A)! [1.8]

containsthe total (direct and indirect) requirements of nonproduced inputs and transfer payments
per unit of gross value of production. The program will call this type of matrix "type G". Finally,
the product

apr=apr'G=apr'F(l - A)*! [1.9]

corrects the tota requirements of nonproduced inputs and transfer payments by the ratios of the
accounting to the market prices, and sums them for each product j, obtaining the corresponding
marginal costs at accounting prices. Aswe will see later, CALPAN has specific programs to
create the data matrix, calculate the coefficient matrix [A | F], calculate the matrix
G =F (I - A)'%, and calculate the vector apr = apr’ G.
There are cases in which the apr/ of some nonproduced input dependsin

turn on the apr of some produced good. In these cases, CALPAN calculates the apr by iteration.
For that purpose we have to provide the program with the functional relations between each apr!

and the corresponding apr;.
apr! = apr!(apr) [1.10]

CALPAN will start by assigning an initial or "seed" value to each apr!. If apr{ representsthe
vector containing the values of the apr| that are exogenous to the system and the "seed" values
of the apr{ functions, we will obtain the first approximation of the vector apr, which we will call

apr,, as
apr, =apr{ G [1.11]

The program calculates the vector apr,, and then usesit to calculate a new vector apr! according
to [1.10]. With the latter, it returnsto calculate the vector apr as

apr,=apri G [1.12]
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and repests the procedure until the differences

apr, - apr, ,

apr; - apry, ,

are smdler than a predetermined level. 1n other words, this procedure continues until the solution
converges (for a predetermined tolerance). CALPAN provides aprogram to define the functional
relations apr{ = aprf (apr), and the program that calculates the vector apr will do the number of

iterations needed for the result to converge.*

1

Lucking (1993) proposes an alternative method.



CHAPTER 2
THE ORGANIZATION OF THE CALPAN SYSTEM

2.1 Principal Characteristics
Programs
CALPAN was designed to facilitate the construction of intersectoral relations matrices

(IRM) and the calculation of apr according to the methodology described in the previous chapter.

Its structure shows the sequence of operations and calculations needed and is organized in such

a manner that the user is able to return to previous points in the process in order to review or

update his/her data as necessary. CALPAN can operate with matrices up to 300 x 300.

The system consists of a group of programs, described in the ensuing chapters, whose
names and functions are the following:

CALPAN The system program selector or main menu. It is the program that runs the
remaining programs.

DEFINE Serves to define for the system an IRM for the first time by naming its rows and
columns. It also serves to edit these names.

MATRANS Permits the entry of the numerical values or elements of an IRM, the reordering
of its columns or rows, performs calculations between these columns and rows,
creates new ones, erases existing ones, calculates the coefficients matrix, and
others.

CALCULAG Calculates the matrix - A)* and then premultiplies it by matrix obtaining the
matrix of direct and indirect requirements of nonproduced inputs and transfer
payments at market prices (type G matrix).

PRECIOS  Converts matrices of total requirements of nonproduced inputs and transfers from
producer's prices to user's prices and vice versa.

AJUSTEG  Serves to update the type G matrix for price changes of the nonproduced inputs.

BIENES Calculates matrices of total requirements of nonproduced inputs and transfer
payments (type G) for products or sectors that were not included in the original
IRM.
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FUNCION

RPC

CALCID

ARIMAT

IMPRIME

ARCHIVOS

TRADUCE

Function keys

Allows the specification of functional relations between the apr! and the apr i
equation [1.10], in preparation for the calculation of vector apr.

Calculates vectors apr and apr', according to equation [1.7] or following the
"iterative" process if necessary.

Calculates the domestic costs of foreign exchange (drc) starting from a vector
apr’ and from two matrices of total requirements of nonproduced inputs and
transfer payments (type G); one containing the total requirements corresponding
to domestic production costs and the other containing those corresponding to the
equivalent export or import price.

Can be used to perform arithmetic operations with matrices, to extract partitions
from amatrix, and to concatenate matrices.

Permits the user to see the matrix on the screen or to print it in whole or in
portions.

Permits the user to manage the files recorded on magnetic disc that contain the
IRM without having to exit to the operating system.

Convertsthefilesrecorded on magnetic disk in the CALPAN formats to the DIF
and ASCII formats, and vice versa. It also converts CALPAN 1.2 files to
CALPAN 3.0, and vice versa.

Onthelast line of the screen, all programs show a group of functions that can be executed

when the user presses the corresponding "function key." These function keys are those

designated as F1, F2, ..., F10 onthe keyboard. When afunction is available in more than one

program, it is aways assigned the same function key.

When a program has more functions than can be displayed on one line, the "F10 others’

function appears. This permits the user to switch from one to another set of functions, whose

names always appear on the last line of the screen.
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Operational modes

The programs DEFINE, MATRANS and IMPRIME can be operated in two mutually
exclusve modes called COLUMNS and ROWS, respectively. Any operation performed on the
IRM while using one of these programs will affect the columns if the program is in the
COLUMNS mode, or the rowsiif the programisin the ROWS mode. The function "F5 Mode"

permits the user to quickly switch from one mode to the other by pressing the F5 key.

Online help

CALPAN provides online help. By pressing the F2 key, it displays a brief text explaining
the functions that can be executed, as well as the page number in this manual where these
functions are described in detail. The help texts are recorded on disk files under the names
AYUDAXxxx.HLP. If CALPAN does not find the help file, then it will display a message
indicating that the file in question does not exist.

Types of matrices
CALPAN identifies the matrices it uses by types corresponding to the function that they
have in the calculation of the apr. Therefore, by knowing the matrix type, we can interpret its

elements. These matrix types are identified with a letter with the following meaning.

D These are the matrices that contain (or will contain if it is being defined or constructed)
the data that the economist will use in order to calculate the coefficients matrix.

C These are normalized or coefficients matrices that CALPAN calculates from data matrices
using the function "F7 Norm" of the MATRANS program.

T This type of matrices are those obtained as aresult of the operation (I - A) ™, also known
as the "Leontief inverse”, which is calculated by the CALCULAG program. The
AJUSTEG program also generates type T matrices containing the elements of

type T matrix=(1-A-T,- .- T)*

whereT,, T,, ..., T, are diagonal matrices (see Chapter 8).
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G These are the matrices of total (direct and indirect) requirements of nonproduced inputs

and transfer payments calculated by the CALCULAG program. They correspond to the

matrix F (I - A)~. Inorder for the CALCULAG program to calculate atype G matrix,

a type C matrix must exist. The programs PRECIOS, BIENES and AJUSTEG aso

generate type G matrices starting from an original.

I These are not really IRM, but apr' vectors calculated by the RPC program or created by

the user using the DEFINE and MATRANS programs. They are stored internally as

matrices of dimensionsk x 1 to facilitate printing them. The RPC program names the

only column of these matrices "Values of the APR."

S Similar to type I, these matrices are not IRM, but vectoes@dunting price ratios

(apr). They are also calculated by the RPC program and stored internally as matrices of

dimensionsr x 1. The program names the only column of these matrices as "Values of

the APR." The name of the rows corresponds to the sector \&@pioteey represent.

The AJUSTEG program generates type S matrices containing the values of the

endogenous correctors or ratios between the prices of the produced goods (see Chapter

8). The CALCID program also generates type S matrices that contain the domestic

resource costs of foreign exchange corresponding to the sectors included in the

calculation (see Chapter 12).

Although CALPAN allows the user to create matrices of any type (A, B, ...,Z), those
programs performing preprogrammed operations assume that D, C, T and G type matrices
correspond to the preceding definitions. Consequently, if the user creates a type C matrix that
IS not a coefficient one and uses it as source in CALCULAG, he will obtain a type G matrix that

will not be one of total requirements of non-produced inputs and transfers.

Precision Level

Internally, CALPAN operates with an 11 digits precision level for matrix elements. Those
eleven digits are stored in memory using 6 bytes, and each numerical entry is represented by a pair
of numbers called mantissa and exponent. Mantissa is the name for the eleven significant digits,

while the exponent is the power of ten that multiplies the mantissa. For example, the number



10 CALPAN. User’'s Manual

15689.345 will be represented in memory a$889345000 x 10 . That allows CALPAN to

operate with numbers such that
1.0 x 10¥ <X<1.0x 1&

In other words, the greatest number CALPAN will be able to represent is one followed by 38
zeroes, while the smallest would be the decimal point followed by 37 zeroes and a number one.
But, only the first eleven digits of these numbers, those in the mantissa, will be significant. The
user may enter a number with more than 11 significant digits, but CALPAN will represent only

the first eleven, implicitly taking the rest as zeroes.

2.2 How to Start the CALPAN System

Before using the system for the first time, it is recommended that you i) writeprotect the
original CALPAN diskettes; and ii) make a copy of the originals, store them in a safe place and
work only with the copies. Hence, it will always be possible to get the programs from the original
diskettes if there is some problem with the copies. If you do not know how to copy diskettes,
consult your system analyst.

There are many ways to start the CALPAN system depending on whether the programs
are stored on a diskette or on a hard disk (see Appendix A for instructions on system installation).
If you are working with two disk drives, at least one of them must have a 1.2Mb capacity. In
such a case, start by initializing the system ("warm boot"), i.e. place the working copy of the
operating system start up diskette (containing a CONFIG.SYS file with the specifications
indicated in Appendix A) in drive A, and simultaneously press the Ctrl-Alt-Del keys. When the
A> prompt appears, place the diskette that contains the CALPAN system in drive A and type the

following:
CALPAN<ENTER>

It is not necessary to type the characters "<ENTER>". Simply press the Enter key (or "Return”

on some keyboards). At this point, the CALPAN MAIN MENU will appear on the screen and
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you may begin working. If you are working on the hard disk, the manner in which the CALPAN
system is called depends on how it was installed. In this regard, consult Appendix A or your
system analyst.

WARNING: It is recommended to always starts by initializing the system ("warm boot") by
simultaneoudy pressing the Ctrl, Alt and Del keys. This avoids problems that can be created by

"residues’ left in memory by a previously used program.



CHAPTER 3

THE MAIN MENU

The main menu is a program selector that allows the user to call any of the programs

available in the system. The names of those programs are displayed in a box on the screen,

followed by a brief description of the operations they perform.
The disk drive and directory names that appear to the left of the box indicate the location

of the system and that of the data (for more information about these directories, see Appendix

A, "Installation instructions'. The names appear in the following manner:

CALPAN installed in
di sc:\directory name

It will search for data in:

di sc:\directory name

Upon starting your work, CALPAN will always assume that the dataisin the directory
fromwhich it was called. For example, if CALPAN were installed in the directory C:\CAL

M CALENG

INTERAMERICAN DEUELOPMENT BANK
Development Policy Research Division

CALPAN Uersion 3.8

CALPAN installed in
G :“~CALPAN~FROGRAM
Data directory
C:scalpansmatrixes

»»» UARNING  <<<
This program will only work
on b648kb memory machines &
without resident programs
loaded <except DOS).
It requires 1 Mb of disk
space for working area.

i End B Help

MAIN MEHNU

ARCHIVOS
DEFINE
MATRANS
CALCULAG

IMPRIME

(Nov. 1991

Matrix definition

Matrix transformation

Type G matrix calculation
APRf functions definition
APRs vector calculation

Price adjustment type G matrix
Prices: producer <—> user
Type G matrix for other goods
Domestic resource cost

Matrix arithmetic

File tranzlation

Matrix printing

= [5]x]

Screen 1. Main menu
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and was cdlled from there, it will assume that the data is also stored in this directory. If the data
isin adirectory different from which CALPAN was called, then the user must indicate the drive
and subdirectory where it is located using the Change Dir function from the ARCHIVOS
program (see Chapter 14 and Appendix A). In order to save the datain a subdirectory (which
Is recommended), this subdirectory must be created by using the command MD (Make Directory)
of the operating system.

The screen displays a warning message concerning memory and disk space requirements.
If these conditions are not met, the program will not function adequately (see Appendices A and
B).

The user can select the program found at the cursor (name that appears in reverse video
on the screen) by pressing the <ENTER> key. To move the cursor from one program to another,
use the vertical arrows.

While CALPAN isthe main menu, the F1 key is used to exit the system and return to the
operating system. Upon exiting to the operating system, it will point to the last disk drive and
subdirectory that CALPAN used (the data subdirectory). In the other programs, upon pressing
the F1 key while the "Command-->" message is present, the program in question will return to
themain menu. If F1 is pressed while writing text, data, or names of files, the program will return
to "Command-->."

By pressing the F2 Help key, CALPAN will display a help text containing a description
of the keys to operate the main menu as well as a page number from this manua where the
respective explanation isfound. After reading the help text, the user can return to the main menu
by pressing the F1 key. If the file AYUDAZ100.HLP does not exist, the system will display a
message indicating this and will not display any such text.



CHAPTER 4
THE DEFINITION OF MATRICES

The DEFINE programis used to create matrices. This program only permits the user to
define the type of matrix to be created and enter the names of its columns and rows. The
program operates in four different "states’, each one with a specific purpose. These "states' are:

1. START

2. ENTRY

3. MODIFY

4. COMMAND

The "states’ ENTRY and MODIFY operate in two mutually exclusive modes:

1. COLUMNS mode

2. ROWS mode.

The mode and the current state of the DEFINE program is always displayed on the screen.
Also displayed is awindow that shows the disk drive and directory where DEFINE will search

for and save the matrices.

41 TheSTART State
Upon selecting the DEFINE program, the program will appear inthe START state, which
Is the one used to determine the name and the type of matrix to be defined. In this state, the

program displays the following message:

[Press F2 for Help] Type of Matrix (A, B, C ..., 2) -->

If you press the F1 key while in the start state, DEFINE returns to the main menu; if F2 is
pressed, the program displays a help text with references to page numbers in this manual.

In order to define amatrix, it is necessary to start by defining its type, which is done by
pressing one of the letter keys (A, B, C, ..., Z). CALPAN permits the creation of matrices of any
type, but all the preprogrammed operations assume that type D, C, T, G, and | matrices

correspond to data, coefficients, total production requirements, total non-produced inputs
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= [5]x]

DEFINITION
Mode Status

-.ED
Sector’l COLUMNS
Sector’2
Sector’3
Sector'4d
Sector'h Presz Fi1 H
Sector’'b to exit from ENTRY
Sector'? to exit from MODIFY
Sector’'8 to return to Menu
Sector’? Current directory:
Sector’'18 C:scalpansmatrixes
Sector’il
Sector’'12
Sector’'13
Sector’'id
Sector’15
Sector’'lb
Sector’17?
Sector’'18
Sector’'1?

Help
Screen 2. Matrices definition program (DEFINE)

requirements, and apr for non-produced inputs, respectively (see Chapter 2). Next, DEFINE
will ask the user to name the matrix that he/she wishes to define. This name may not contain
more than eight numbers and/or letters. If the matrix aready exists on the disk and data directory
designated upon starting, (see Chapter 1) DEFINE will display a message while it reads the
matrix from the disk and will proceed immediately to the MODIFY state in the COLUMNS
mode. If the matrix isnot there (the matrix was not defined or calculated before), DEFINE will
ask if you wish to create it, with the message:

Does not exist <nane of matrix> XX Do you want to create it? (Y/N)
If the N option is selected, the matrix will not be defined and DEFINE will return to the main

menu. If the matrix does not exist on the disk and the Y option is selected, the matrix will be
defined and DEFINE will immediately passto the ENTRY state in the COLUMNS mode.

4.2 The ENTRY State
DEFINE, in the START state, automatically activates the ENTRY state when a matrix
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does not exist on the disk or the designated data subdirectory. Thus, you can start by registering
(entering) the names of the matrix’s rows and columns. This state is always presented in the
COLUMNS mode.

The ENTRY state positions the program in the COLUMNS mode, presents "NAMES OF
COLUMNS' inreverse video, places the column counter at 1 (showing it on the last line of the
data entry window) and waits for the user to enter the name of the first column. In order to name
a column or row, type the row name and press <Enter>. Next, ENTRY will ask the user the
following row name, automatically increasing the counter of columns and rows. To finish
entering row and column names, press the F1 key.

The row and column names should always begin with a letter, although it may contain
numbers and apostrophes (’) in other places, and must be no longer than 27 characters. If the
space bar is used, CALPAN will show an apostrophe in its place (this rule applies to the entire
system where names of rows and columns are introduced). By doing so, the names of columns
and rows are defined with just one "word.” When printed (on hard copy), blank spaces will
appear in place of the apostrophes.

In order to edit these names, use the BACKSPACE key. This aso appliesin any other
Situation when entering numbers or letters and is valid for al the programs in this system.

Upon finishing the entry of the column names, DEFINE will ask the user if the names of
the columns are to be copied (repeated) in the corresponding row positions. If the user chooses
the Y option, the names of the columns will be copied in the corresponding row positions and
ENTRY will continue requesting row names starting from the next available position (name,,,
in Table 4.1). This permits the construction of a rectangular matrix composed of a transaction
matrix, that should have the same row and column names, and by the matrix of nonproduced
inputs and transfer payments thus creating an IRM like the one shown in Table 4.1.

If the user chooses not to repest the names of the columns in the corresponding rows, the
entry of row names begins at the first position (name;, in Table 4.1). To finish entering row
names, press the F1 key and DEFINE will go to the COMMAND state, in the ROW mode.

If the user presses the F1 key to finish the entry of column or row names and has not

defined at least one name for each row and column, the program will display an error message
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Tabl e 4. 1. Definition of intersectoral relations matrices

namel name2 - nanen

namel

name2

matrix A

nanen

namen+1

namen+2

matrix F

nanen+k

and will continue asking for column and row names. It is necessary to define at least one name

per row and column.

4.3 The COMMAND State

While in the COMMAND state, DEFINE permits the user to select any of the function
keys that are shown on the bottom line of the screen (F1, F2, F3, F5). The use of the first two
has already been described and the use of the third will be explained in the next section. By
pressing F5 Mode, DEFINE switches from one mode to another (from COLUMNS to ROWS
and vice versa).

In order to return to the main menu, pressthe F1 key. By doing so, DEFINE saves the
most recently defined (or modified) matrix on the disk, in afile which has the same name as the
matrix with an extension .E<type>, where <type>isA, B, C, ..., Z.

44 TheMODIFY State
This state permits the editing of the matrix row and column names, depending on the
mode DEFINE isin at that moment. To switch to the MODIFY state press the F3 key while
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DEFINE isthe COMMAND gate. The program will then show the row and column names in the
window, placing the cursor &t the first name. The name that can then be edited (modified) is the
one at cursor. To place the cursor at another name, use the vertical arrows. |f the number of
columns and rows exceeds the space on the data entry window, MODIFY will scroll the list of
matrix names on the window when the user reaches the upper or lower limits, such that the user
can aways see 19 names on the screen.

DEFINE does not permit the dimination or addition of namesto a matrix. It only permits
the creation of a matrix (by registering the names of the columns and rows) or the editing
(modifying) of the names of an existing one. The creation or elimination of rows and columns
of amatrix can be done with the MATRANS program. To change a name, position the cursor
at the existing name and type the new name completely, followed by <ENTER>. MODIFY will
display the new name in the same position. If the <KENTER> key is not pressed after changing
the name, but the user presses an arrow or F1 instead, the name will not be changed, regardless
of what isindicated on the screen. To actually change the name of a matrix, the <ENTER> key
must be pressed.

To exit the MODIFY date pressthe F1 key and DEFINE will return to the COMMAND
state. Once the matrix is defined by entering the names of its rows and columns, you need to
enter numerical values or elements of the matrix. This task can be completed by using the
MATRANS program.



CHAPTER S
THE CONSTRUCTION AND TRANSFORMATION OF MATRICES

The principa objective of the MATRANS program is to permit the entry of the elements
of a previoudy defined matrix (see Chapter 4). MATRANS aso alows the calculation of
coefficient matrices, and includes alarge number of functionsto calculate, create, erase, and move
columns and rows.

Upon gtarting it, MATRANS displays a window where the user can see part of the matrix
on the screen and move around it by using the keyboard arrows or the "F9" function key.
MATRANS also displays a fictitious matrix of one column and one row (both with the name
"undefined"). The numerical cursor is the rectangular light that appears on the upper left corner
of the space reserved for the numeric entries. The penultimate line of the screen is used to ask
the user for commands (operations to be completed), as well asto display messages or ask the
user to enter numbers or other information. The functions executed by pressing the function keys

are shown on the last line of the screen. Before executing any function, the user must load a

M CALENG HE

Matrix: IRM.ED Sector’'l Sector’'2 Sector'd Sector'd Sector’'h
dim 281 » 267 f.c
COLUMHE VUersion 3.8

5

b =

S11111131
81414111157

L -N- - -y .S

511111165
511112162

Screen 3. Program for the construction and transformation of matrices (MATRANS)



20 CALPAN. User'sManual

Table 5.1. Possi bl e MATRANS oper ati ons

GROUP 1 GROUP 2

F1 Return to the main nenu F1 Return to the main nmenu

F2 Provide Help F2 Provide Help

F3 Load a matrix to nenory F3 Read a block froma file
F4 Save a matrix on disk F4 Copy a block to a file

F5 Change t he node (Rows<>Col s) F5 Enter nunerical data

F6 Mve rows or columms F6 Cal culate rows or colums
F7 FErase rows or colums F7 Nornmalize matrix in nmenory
F8 GCreate rows or colums F8 Add columms (totals)

F9 Mve the nunerical cursor F9 Specify nunber of decinmals
F10 Change to set 2 F10 Change to set 1

matrix to memory using the F3 Load function, which is described later.

MATRANS provides two sets of function keys; the one in use appears on the last line of
the screen. To switch between the two sets, pressthe "F10" function key. Table 5.1 shows every
type of operation that the program can perform along with the corresponding function key.

51  First Set of MATRANS Function Keys

F1 Exit (Sets 1 and 2)

By pressing F1 while in the Command state, MATRANS returns to the menu. Before
doing so, the program will ask if you want to save the matrix with which you have been working.
If you have not previoudy saved the matrix by pressng F4 Save and want to save the changes just
made, pressthe "Y" key. If F1 is pressed while writing text, data, or names
F2 Help (Sets 1 and 2)

The F2 key permits the user to see the help texts and then return to normal MATRANS
operations (see Chapter 2).

F3 Load
The F3 Load function allows the user to load a matrix saved on magnetic disk. Upon
executing this function, the program will ask which type of matrix isto be loaded (A, B, ...,Z) as
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well as its name. If the matrix does not exist, an error message will appear on the screen.
MATRANS provides information about the matrix currently in use on the upper left side of the
screen. There you can see the name of the matrix, (file name) its dimensions (dim n,m), the
position of the numerical cursor (r,c) the operation mode (ROWS or COLUMNS), and the
version of the program you are using.

A matrix can be loaded to memory whenever MATRANS asks for a command, even if
there is a matrix currently in memory. Therefore, the user should always be certain that the
matrix shown on the screen has been saved (if so desired) before loading another one. Thus, only

one matrix isin use at atime.

F4 Save

Thisfunction permits the user to save the matrix currently in memory on magnetic disk.
This matrix can be saved on magnetic disk with a different name than the original, but the
program always records the same type of matrix (A, B, ..., Z) that isin memory. By using the F4
Save function, MATRANS will ask for the name of the matrix to be saved. If the user does not
specify a matrix name (presses only <ENTER>), the matrix in memory will be written over the
matrix of the same name originally loaded (except if it has been normalized, see "F7 Norm"). If
the user specifies aname, the matrix will be written to disk in afile with that name. 1n both cases,
it ispossible that a matrix with the same name may already exist in the data directory. If that is
the case, MATRANS will display the message:

XXXX. XX al ready exists (R)yeplace or (CQancel? (RC -->_

and the user then has the opportunity of canceling the operation (by pressing the C key) or
replacing the data in the original file with that in memory (by pressing the R key).

WARNING: If there is not enough disk space to save the new matrix, the program will abort the
operation and the data in memory will be lost. The user should verify the availability of disk
space before entering the CALPAN system.
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F5 Mode
The mgjority of the MATRANS function keys operate in two mutually exclusive modes:
ROWS and COLUMNS. The mode in use is always shown on the upper |eft corner of the screen.
By pressing the F5 key, MATRANS switches from one mode to the other. Before completing
any operation that depends on the mode, the user must verify that MATRANS is in the desired

mode. The following functions, which will be described later, depend on the mode.

GROUP 1 GROUP 2

F6 Move rows or columns F3 Read row block

F7 Erase row or column F4 Copy block onto file

F8 Create rows or columns F6 Calculate rows or columns
F6 Move

This function allows the user to move rows and columns. Upon pressing the F6 key,
MATRANS will ask for the name of the row or column to be moved. Y ou should then type the
name of the desired row or column. If MATRANS does not find one with this name, it will
display an error message. In order for MATRANS to find a name on the matrix, it must be typed
exactly as the one in memory, including capital letters, small letters, commas and any other
characters used.

In order to preserve the matrix structure, each time a row or column is moved,
MATRANS will also move the row or column with the same name to the corresponding position,
provided that they are in the same position before the change is requested. In other words, if
upon moving the row "sector 7" from the seventh to the ninth row, MATRANS finds the column
"sector 7" in the seventh column, both will be moved from the seventh to the ninth column and
row, respectively. If the names and positions are not identical, only the column or row will be

moved.

F7 Erase
Thisfunction erases rows and columns from memory. The row or column erased is the

one at the cursor. By pressing the F7 key, MATRANS gives the following message:
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Erase Col um (Row) <name> (Y/N) -->_

If the user answers no (N key), the program will not erase it and the row or column will
remain on the screen. If the user answersyes (Y key) and arow or column with that name exists,

the program will ask:

Erase Colum (Row) <name> also? (Y/IN -->_

to which the user may respond yes or no. Thisis done to preserve the structure of the IRM. In

any case, MATRANS will only erase from the matrix the row or column specified by the user.

F8 Create

The F8 function incorporates rows or columns to the matrix in memory. The newly
created row or column will have zeroesin al postions and will appear in the position immediately
following the cursor, displacing the existing rows and columns to create space for the new one.
Therefore, if the cursor is in column 9, the new column will be created in position 10. By
pressing the F8 key, MATRANS will ask you to name the row or column to be created. If the
name is one that aready exists, MATRANS will give the message:

<name> al ready exists, do you wish to create it? (YN -->_
giving the user the opportunity to verify the spelling of the name. It is recommended not to create

rows or columns with previously used names. Upon creating the new row or column, in order
to maintain the structure of the IRM, MATRANS will ask:

Al so create colum(row) <nanme> also? (Y/N) -->_

Then the user can decide whether or not to create the corresponding row/column.

F9 Cursor
This function allows the user to place the cursor at any position on the matrix. Thisis

especially useful when working with large matrices. By pressing the FO key while the first set of
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functionsisin use, MATRANS will display the following message:

row, colum -->_

The user must then specify the new position of the cursor. This is done by typing the
number or name of the row and that of the column separated by a comma”,". The name or
number can be omitted, but not the comma. Blank spaces are not alowed. |If a name is not
specified or azero is entered, MATRANS will not change the position of the cursor. Examples

of this function are given in Table 5.2.

52  Second Set of MATRANS Function Keys

F3 Read

During the construction of an IRM, it may be necessary to transfer row or column data
from adisk file to the matrix in memory. To facilitate such atransfer, MATRANS provides two
complementary functions, "F3 Read" and "F4 Copy". The F3 function permits the transfer of an
adjoining block of rows or columns (depending on which mode MATRANS isin) from disk to
memory. This block must be contained in a matrix that isfound in the current directory and is
of thesametype (A, B, ..., Z) asthe onein memory. Since a block may be an entire matrix, two
or more smaller matrices may be combined to form alarger one.

By pressing the F3 key, MATRANS will ask for the name of the matrix from which to
read with the following message:

READ frommatrix? -->_

If the user presses F1 or <ENTER>, MATRANS will ask for another command. |f the
user specifies the name of afile followed by <ENTER>, MATRANS will verify that this file
exists. If it does not exist in the data directory, an error message will be displayed. If the file
exists, MATRANS will ask the user to enter the name of the first row(column) block to be read.
Oncethe user has entered the first name, MATRANS will verify that such arow (column) exists;
if it does not exist, an error message will be displayed and it will again ask for the first name
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Table 5.2. Exanples of the use of the F9 function

If the user specifies: The cursor will be noved to:
f,c -->foreign’ exchange, 3 row "foreign exchange", col 3
f orei gn’ exchange, ccf row "foreign exchange", col "ccf"
0,5 same row, col 5
5 same row, col 5
10, ccf row 10, col "ccf"
ccf, 0 row "ccf", same columm
ccf, row "ccf", same columm

sane row, sane colum
0,0 sane row, sane colum
4, 20 row 4, col 20

the first name. If at this moment the user presses the F1 key, the operation will be canceled.
If MATRANS finds the first name of the block in thefile, it will ask for the last name. If the
user presses <ENTER> at this moment, MATRANS will assume that the block consists of
just one row(column), will read it from the file, and will incorporate it to the matrix in
memory. If F1ispressed, MATRANS will return to COMMAND. When the user enters the
last name, the program will verify that this row or column exists. If it does not exist, an error
message will be displayed and the program will again request the final name until:

a) the entered name exists;

b) <ENTER> is pressed, in which case it will read the one column or row block

and will incorporate it to the matrix in memory; or

C) F1 is pressed to return to COMMAND.

The blocks of columns and rows are loaded on memory beginning in the space after
the last column/row. If the columns/rows are used only for interim calculations during the
design of the matrix, they can be left in those positions. If, however, the user wishesto place
these in other positions, the "F6 MOVE" key must be used. If upon reading a block of

columns/rows, the number of columns/rows does not coincide with the dimensions of the
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matrix in memory, MATRANS a) will replace the number of missing columns/rows with
zeroesiif there are too few columns/rows; b) will cut off the extra columns/rows that are not

on the matrix in memory.

F4 Copy

This function is complementary to "F3 Read". It isused to copy to afile (writeto
disk) an adjoining block of columns(rows) found on memory. By pressing F4, MATRANS
will ask for the name of the first column or row of the block to be copied. If F1 ispressed the
function will be canceled. If the user specifies a name of a column or row, MATRANS will
verify that it existsin memory and will then ask for the last column or row name of the block
to be copied. If at this moment the <ENTER> key is pressed, a block of one column or row
will be copied. If the user enters another name, MATRANS will again verify that it existsin
memory and the block will be copied. If the final name does not exist, an error message will
be displayed and the program will continue requesting the final name until:

a) the entered name exists;

b) <ENTER> is pressed in which case the one column/row block is copied; or

C) F1 is pressed to return to COMMAND.

After requesting the first and last names of the block, MATRANS will ask the name of
the file whereit isto be copied. If the user does not enter the name of afile, the program will
cancel the copying operation. If the file already exists, MATRANS will ask the user whether
or not to replace it with the new block or to cancel the operation. A block of columns or
rows written from memory to disk is copied asiif it were an entire matrix even though it may

consist of just one column/row.

F5 Entry

This function permits the numerical values of the cells (elements of the matrix) to be
incorporated into the matrix in memory. Upon executing this function (by pressing the F5
key), MATRANS shows the symbol ">" on the penultimate line of the screen and the desired
numerical values can then be entered. Thisis done by typing the desired numbers followed by
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<ENTER> (they can be edited by using the <KBACKSPACE> key before pressing
<ENTER>). The number can be introduced in any of the forms accepted by MATRANS:
exponents, whole, or decimal. If the user presses only the <ENTER> key, the value at the
cursor will not change. After entering a value, MATRANS automatically moves the
numerical cursor to the next position (down in the columns mode and to the right in the rows
mode); when completing arow or column, MATRANS will switch to the beginning of the
next one.

If the user wishes to enter data starting from a specific matrix cell, it isfirst necessary
to put the cursor in this cell by using the arrows or the F9 Cursor function before executing
the F5 Entry function. To finish entering numerical data, press F1, and MATRANS will ask

for a new command.

F6 Calc

This function permits the calculation of a column/row as alinear combination of
others. Therefore, before executing this function, the user must be sure that MATRANS isIn
the correct mode (ROWS or COLUMNS). By pressing F6, MATRANS will give the

following message.

Wite arithnetic expression

All of the matrix’ numerical values will be erased from the screen and the cursor will be placed
at the first position of the first cell, waiting for the user to enter an arithmetic expression. If
the F1 key is pressed anytime during the entry of an arithmetic expression, MATRANS will
cancel the command and request a new one.

This function calculates the same arithmetic expression for each element of the row or
column, i.e. the same arithmetic expression is used with the numerical values corresponding to
each cell or position. In other words, given the vectorsb =[b], c=[c] and d =[d], and the

arithmetic expression

b=c+0.5xd
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the F6 function will calculate the vector

b =[c + 0.5 xd]

An arithmetic expression or function can be defined by a text of up to 128 characters.

This text must follow the format:

<name>=<formula>

where <name> is the name of the vector (column or row) to be calculated and <formula>
defines how it is to be calculated; the "=" sign is essential to the execution of this function. A
formula consists of constants, names, arithmetic operations and parenthesis. Exponential
notation is not accepted with constants, i.e. it is NOT possible to enter 1.035E-1 since the
letter "E" is considered a name. Table 5.3 gives some examples of arithmetic expressions that
can be used with F6 Calc. If there is some error with the arithmetic expression or in the
calculation process, MATRANS will give an error message and the calculation will not be

completed.

F7 Norm
This function is used to calculate the coefficient matrix (type C) that CALCULAG will

Table 5.3. Exanples of F6 Calc arithnetic expressions

Expr essi on Meani ng

Col " A=1.0 Gves the value 1.0 to all the el ements
of the colum Col’' A

Taxes=l nports*0. 15 Cal cul ates each el enent of the "Taxes"
row as 15% of each correspondi ng
el ement of the "lnports" row

Taxes=0. 20* (Pet r ol eumt Each el enent of the row "Taxes" will be
machi nery and equi prent) cal cul ated as 20% of the sum of the
correspondi ng el enents of the rows
bet ween par ent heses.
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use later to calculate type T and type G (total requirements) matrices.

If changes have been made to the matrix in memory, it is convenient to save it by using
the F4 Save function before normalizing. Then, the F7 Norm function deletes the matrix in
memory and replaces it with the normalized one. Therefore, by pressing the F7 key, the user
may choose whether to normalize the matrix in memory or to save it first.

The normalization is done by columns regardless of the mode MATRANS isin at that
moment. The program divides the value in each cell by the sum of that column, and it does it
for each column. Upon completing the normalization, a type C matrix will remain in memory
with the same name as the matrix originally loaded. Therefore, by using the functions "F4
Save", "F4 Copy" and "F3 Lee", MATRANS will assume that it should save, copy, or read a
type C matrix, respectively. Also, the function F7 Norm automatically expresses the numbers
with 5 decimal places.

F8 Total

This function verifies the matrix numerical data. To do this, al of the columns are
summed and the total is shown on the penultimate line of the screen. These totals can be used
to determine whether the numerical information has been entered correctly. It should be
noted that when using this function with normalized matrices (type C), the column total must

equal 1.0 or thereisan error.

F9 Dec
This function alows the user to specify the number of decimal places for the numerical

data shown on the screen. MATRANS uses this function to change the numerical format,
thus simplifying what appears on the screen. By pressing the FO key, MATRANS will ask for
anumber of decimal digits to be shown (0 to 5) or the letter "E" for exponential notation.
The formats that MATRANS permits are:

FORMAT EXAMPLE

Exponential 1.234E+2

Integer 123
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Decimal 123.45
MATRANS always works internally with a precision of 11 significant digits and only
changes what is on the screen rounding off to the number of digits desired. When the number
positions occupied by a number exceeds seven, MATRANS will display the value in

exponential notation.



CHAPTER 6
THE CALCULATION OF MATRICESFOR TOTAL REQUIREMENTS
OF NONPRODUCED INPUTS

The CALCULAG program, as its name indicates, calculates the matrix
G =F (I - A) ' of equation [1.8]. Upon starting this program, a window appears on the
screen containing the name of the coefficients matrix, its dimensions, the names of the first
and last column of matrix A, as well as the names of the first and last rows of matrix F (first
nonproduced input, last nonproduced input). CALCULAG provides the following 3 function
keys: "F1 Exit", "F2 Help", "F3 Load". Thefirst two have been described (see Chapter 2) and

the remaining one operates as follows.

F3 Load

This function loads to memory the type C matrix that will later be used to calculate the
respective type G matrix. An intermediate step to calculate atype G matrix isto calculate
matrix (I - A)™?%, aso called "Leontief inverse", identified by MATRANS astype T.

M CALENG
CALPAN SYSTEM Uersion 3.8 - G MATRIX CALCULATION

: IRM.EC Undef ined
: 272

: 267

: Sector'l

: Sector’267

: FOREIGH’ EXCHANG

: GROSS’OPERATING

Start calculations 7 (Y~/MN>
i Pl Help 3

Screen 4. Program for the calculation of total requirements of nonproduced inputs and
transfers CALCULAG
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CALCULAG permits the calculation of atype G matrix starting from a previously existing
type T matrix. Upon pressing the F3 key, the program sends the following message:

Use an existing type T matrix? (Y/N) _

If the answer is affirmative, the program will request the name of the coefficient (type C)
matrix, the name of the type T matrix, and the name of the file where the type G matrix isto
be saved. If the latter question is answered by smply pressng <ENTER>, the program will
save the type G matrix with the same name of the type C matrix. When requesting a matrix
name, CALCULAG expectsthe user to type it, followed by <ENTER>. If the matrix does
not exist in the data directory, the program will send an error message. |If the matrix exists, it
will load it to memory and will show its characteristics on the screen.

If the answer is that the user does not want to use an existing type T matrix, the
program will request the name of the type C matrix and the precision with which to calculate
the type T matrix (from 3 to 8 significant digits, with a default value of 5). Before starting the

calculations, the program will send the following message:

Save the (I-A)"(-1) matrix? (Y/'N)_

If the answer is negative, the program will prompt the user to start the calculations. If the
answer is affirmative, it will request the name under which you want to savethe (I - A)™*

matrix (astype T) sending the message

Name of the (I1-A)"(-1) matrix (type T), or ENTER -->_

If only <ENTER> is pressed, CALCULAG will save the matrix with the name of the type C
previously loaded. If another name is given, it will save the type T matrix with such a name.
When deciding to save atype T matrix the user must keep in mind that, in general, these
meatrices will not have any null element, and consequently will occupy considerable disk space
(see Appendix C). Then the program will ask the user whether he wants to start the

calculation

Start calculations? (Y/' N _
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and if the answer is affirmative, it will start the calculation after sending the following message

Calculating matrix T = (1-A)"(-1)

That message will remain on the screen until the program finishes that calculation (from a few
seconds to several hours, depending on the dimensions of the type C matrix).

CALCULAG will verify the existence of the inverse of (I - A). If that isnot the case,
the program will warn the user and will stop the calculation. In such a situation, the user
should exit the program to verify the type C matrix previously loaded (the values and
structure of the type C matrix in memory have already been altered). It isalso possibleto load
another type C matrix without exiting CALCULAG.

After finishing the calculation of the type T matrix, the program will send the

following message:

Calculating matrix G = F*(I-A)"(-1)

This message will remain on the screen till the calculation of the type G matrix isfinished. At
that time, the type G matrix just calculated will replace in memory the type C matrix originally
loaded, and the program will save that type G matrix.

Before starting the calculation, and in order to extract the F matrix, the program
verifies that the number of rows of the type C matrix is greater than the number of its

columns. If that were not the case, it sends the following message:

Unable to calculate G A is not square, press ENTER
Additionally, if an existing type T matrix is used, the program verifies that matrices (I - A)™*
and F are conformable for the multiplication. If that is not the case, it send the following
message:

Matrices (I-A)~-1 and F are not conformable, press ENTER



CHAPTER 7
THE CONVERSION FROM USER’S TO PRODUCER’S PRICES

Given atype G matrix that corresponds to aprice level (user’s, for example),
CALPAN can convert it to another price level, (producer’s) using the PRECIOS program. To
do this, the program uses two matrices: (a) an origina type G matrix, and (b) atype C matrix
prepared by the user. The latter must contain the transport, commerce, and other costs
coefficients corresponding to the final product, calculated with respect to its user's price. This
second matrix should be prepared using DEFINE and MATRANS.

The calculations completed by this program can be illustrated by an example in which
atype G matrix is converted from user’s to producer’s prices. Thus, we define the column

corresponding to any sector j of atype C matrix as
g+ f,=1 [7.1]

where the coefficients correspond to the user’s price. At the same time, a; and a; will be the
direct requirements of commerce and transport. Since they correspond to user’s prices, each
of these coefficients will include the commerce or transport margins of the traded inputs (ag,
a}}) and those of the final product (a);, &), such that

ay = a + ay 7.2
a; = al +

Finally, let
Oy, such that 2, gy = [7.3]

be the total requirements of nonproduced inputs and transfer payments of sector | at user’s prices,
and let
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O SUCh that 2} g, =1
[7.4]
Oy Suchthat 2, g, =1

be those of commerce and transportation, respectively. The total requirements at producer’s

prices gf; will be caculated as

Ohi = Ohe aéj ~ O a{j
O = —— [7.9]
1- (8 +3)

As any other matrix in the CALPAN system, the matrix containing the distribution
margins (commerce, transportation, and other costs), those explaining the difference between
user's prices and producer’s prices, can be created with the DEFINE program. Using DEFINE,
the user will define atype D matrix whose columns have the same names as the type G matrix to
be converted. The rowswill be: (a) an auxiliary row that can be called anything accepted by the
system (it is recommended that this row be called something that identifies it as the one
corresponding to the producer’s prices); (b) arow for each one of the distribution costs that
explain the difference between the user’s and the producer’s prices, with the same names as they
had in the original type G matrix.

Next, this matrix should be loaded in MATRANS to enter the numerical values. These
can be entered independently of the scale, i.e. in percentages, total values, coefficients, etc., such
that the value representing producer’s prices plus the distribution costs always results in the value
at user'sprices. Thus, for example, the matrix containing the structures of the user’s prices will
always be similar to that shownin Table 7.1, in which "PP" isthe producer’s price, and "name 74"
and "name 78" are the transport and trade margins of the final product, respectively. After saving
the data matrix, the corresponding coefficients can be calculated, generating a type C matrix like
the one shown in Table 7.2. 'Y ou should then erase the "PP" row (using the F7 function) and save
the matrix that contains the distribution costs coefficients calculated with respect to the user’s

price.
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Table 7.1. Hypothetical exanple of a matrix of user’s price structures

nanmel name2 C nanme80
PP 100 1. 00000 457
name74 1 0. 02000 7
name78 10 0. 17000 55

In the matrix containing the distribution margins, the columns corresponding to those
services that explain the difference between producer’s and user’s prices ("name 74" and "name
78" in the example) should be omitted; if these columns exist, the corresponding numeric entries
should al be zero. Otherwise, the PRECIOS program will not load such and will send an error
message.

It isimportant to emphasize:

) the need to erase the corresponding producer’s price row. Otherwise, PRECIOS
will interpret thisrow asacost that explains part of the difference between user’s
and producer’s prices and will try to find the corresponding column on the type
G matrix; upon not finding one, it will give an error message.

i) that no matter the direction of the conversion, (producer’s <---> user’s), the
distribution costs coefficients should always be calculated with respect to the
user’s prices.

Once the matrix of the distribution costs coefficients has been saved, you can return to

the main menu and start the PRECIOS program. Upon doing so, a window will appear showing

the characteristics of the type G matrix to be converted as well as the name of the matrix

Table 7.2. Hypothetical exanple of a matrix of user’s price structures, in
coefficients.

nanel name2 C nanme80

PP 0. 90090 0. 84034 0. 88054
name74 0. 00901 0.01681 0.01349
name78 0. 09009 0. 14286 0. 10597

Source: Calculated from Table 7. 1.
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containing the distribution costs coefficients corresponding to user’s prices. The program has
five function keys. the first two functions work exactly as in all of the programs previously

described; the others are described in this chapter.

F3 Load

Using this function, you can load both the type G matrix to be converted as well asthe
type C matrix containing the distribution costs coefficients. By pressing the F3 key, the program
will ask for the name of the type G matrix to be converted and then the name of the distribution
costs coefficients matrix (type C). If you try to load atype C matrix that does not exist in the
datadirectory, PRECIOS will give an error message and will again ask for the matrix name. If
the names of the rows of the C matrix differ from those of the columns of the type G matrix, the
program will give an error message for each one and assume that no matrix has been loaded. If,
in the type C matrix of distribution costs coefficients, the program finds nonzero elementsin the
columns whose names are the same as one or more rows (for example, transportation and
commerce) the program will give an error message indicating that these columns should contain

only zeroes and will not load the type C matrix.

M CALENG [_]5]
CALPAN SYSTEM Uersion 3.8 — PRODUCER PRICES <{-» USER PRICES

: IRM.EG
: 5
267
: Sector'l
: Sector’267
: FOREIGH’ EXCHANGE

: GROSS’OPERATING' SURPLUS
GINS matrix: DISTMARG.EC

Type of convertion <1=UP->PP 2=FPP-:UF>
#] Help BE 4 5

Screen 5. Program for converting type G matrices from user’s to producer’s prices and vice
versa (PRECIOS)
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F4 Save

This function is used to save the matrix calculated with the F5 function (see next
paragraph). The matrix to be saved is a type G matrix corresponding to user’s or producer’s
prices, depending on the option chosen. As a precaution, it is not possible to save the new
matrix with the same name as the one originally loaded. Thus, it is necessary to specify a different
name for the newly calculated matrix.

F5 Calc

By pressing the F5 key, the previously described calculating process is started. This
function calculates the type G matrix that will replace the matrix originally loaded to memory.
Before starting the calculation, the program will ask the direction of the conversion. Y ou should
answer with option 1 if you wish to convert from user’s to producer’s prices and option 2 if you

wish to convert producer’s prices to user’s prices.

WARNING: Since thework space is limited, the use of the PRECIOS program is subject to the

following constraints:
2 XNRG + NRC <RMAX + 1

whereNRG is the number of rows in the original type G matNRC is the number of rows in
the type C matrix containing the distribution margins BMAX = 300. If you exceed these

limits, the program will give an error message and will not load the matrices.



CHAPTER 8
UPDATING FOR RELATIVE PRICE CHANGES

Freguently, the existing matrix (or the datato prepare it) corresponds to relative prices
of produced and nonproduced goods that have since changed. In this case, it will be preferable
to have amatrix that correspondsto the new relative prices. CALPAN alows the calculation of
anew type G matrix corresponding to the new relative prices under the assumption that the prices
of the produced goods are determined by those of the nonproduced inputs and transfer payments
according to the input-output price model. 1n other words, the program assumes fixed, physical
coefficients and forward transfer of the price increases of nonproduced inputs and transfer
payments. The program that carries out these calculations is called AJUSTEG.

AJUSTEG digtinguishes between two types of coefficients: exogenous and endogenous.
Thefirst are the ratios of the new to the old prices of the nonproduced inputs (example, wage or
exchange rate indexes) which are considered exogenous to the price determination system. In
the case of those nonproduced inputs or transfer payments (elements of F) that have not been
assigned an exogenous coefficient, the program assumes that they are a constant proportion of
prices (example, slestax and gross operating surplus). The second, or endogenous coefficients,
arethe price indexes resulting fromthe transfer of cost increases to prices, and therefore are the
ones that correspond to those elements of the F matrix whose value coefficients are a constant
proportion of the gross value of production; indirect taxes, for example. In other words,
AJUSTEG uses a price model of the type

z=zV(-A-T,-..-T)* [8.1]

in which z is the vector of the price indices of the produced goods, z, is the vector of the price
indices of those nonproduced inputs or transfer payments corrected exogenously, A is the
transaction matrix and the T, are diagonal matrices whose diagonal elements are those of the
vectors (rows) of the F matrix corresponding to items that are a fixed proportion of output price
and, therefore, are corrected endogenously. AJUSTEG calculates the z vector and then uses it
in conjunction with the z, to calculate a new type G matrix corresponding to the old physical
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coefficients and the new prices. Appendix D provides a more detailed explanation of the
procedures and formulas, and Londero (1992) provides examples following a similar, although
not identical approach.

To complete these calculations, AJUSTEG requires the type C matrix corresponding to
the old prices (or matrices A and F) and the vector of exogenous coefficients z,. The latter is
created with DEFINE as a type D matrix with one column and as many rows as rows of the F
matrix that will be exogenoudy corrected. The column may have any valid name, but AJUSTEG
wants the names of the rows to be identical to the nonproduced inputs and transfer payments of
the type C matrix and assumes that those omitted should be corrected endogenoudly, i.e., those
omitted correspond to the diagonal matrices T, of equation [8.1]. Then, the vector created in
DEFINE hasto be loaded into MATRANS, the values of the ratios of the new to the old prices
(or z, price indices) have to be entered, and the vector has to be saved for later use by AJUSTEG.

Upon gtarting AJUSTEG, the system displays a window showing the name of the type C
matrix to be used in the calculation, its characteristics and the name of the matrix (vector) of

exogenous coefficients. It also displays the function key described in the following pages.

M CALENG [_]5]
CALPAN SYSTEM Uersion 3.8 - CALCULATIONS FOR ADJUSTED G MATRIX

Start calculations? (Y-/N»
i Pl Help 3

Screen 6. Program for adjusting atype G matrix to changes in the relative prices of the
nonproduced inputs (AJUSTEG)
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F3 Load

The"F3 Load" function key permits the user to load the type C matrix and the vector of
exogenous coefficients to the work space. Upon pressing the F3 key, the program will ask for
the name of the original type C matrix from which it will calculate the adjusted type G matrix.
After the user has entered this name and AJUSTEG has loaded this matrix to memory, the
program will ask for the name of the type D matrix of EXOGENOUS coefficients (vector z, of
equation [8.1]).

An intermediate step to calculate the adjusted type G matrix is to calculate matrix
(I-A-T,-T,..-T,) % Beforedarting the calculations, the program will send the following

message:

Save the (I-A-T1-T2-...-Tn)"(-1) matrix? (Y/'N)

If you answer yes, the program will ask for the name under which it will save that matrix. Then
the program will ask for the name under which you want to save the adjusted type G matrix. If
these questions are answered by simply pressing <ENTER>, the program will save the type G
matrix and the type T matrix under the same name of the type C matrix. The program will
continue by asking if you wish to save the vector of endogenous coefficients. If you answer yes,
it will ask the name of the file where the vector is to be saved, as atype S matrix. Then the
program will ask the user whether he wants to start the calculation by sending the message

Start the cal culations? (Y/'N)
If the answer is affirmative, it will start the calculation and send messages indicating the different

calculations that are being made. Once the program completes the calculation of the adjusted

type G matrix, it will save it under the name previoudy provided.



CHAPTER 9
THE CALCULATION OF TOTAL REQUIREMENTS OF
NONPRODUCED INPUTS FOR SECTORS NOT INCLUDED
IN THE ORIGINAL MATRIX

CALPAN includes a program called BIENES to calculate the total requirements of
nonproduced inputs and transfer payments corresponding to sectors not included in the original
IRM. For that purpose, each one of the inputs (produced and nonproduced) and transfer
payments that make up the cost structure of the sector or product in question should be assigned
to a row on the original type C matrix so that BIENES knows how to decompose the cost
structure backwards, using the respective type G matrix. BIENES follows the procedure
described below.

Given the costs structure of sector k not included in the matrix

g+, fy=1 [9.]

in which each produced input i or nonproduced input h corresponds to one in the original matrix,
BIENES will calculate the total requirements of nonproduced inputs g, as

Ok = Tric + 27 O [9.2]

in which g,; are the total requirements of nonproduced inputs from product i, and will present
them as a vector (in the case of one product) or as a type G matrix (in the case of various

products).

G*=1[0nd = [fuc +2i G &l [9.3]

Therefore, it is necessary that the user, using DEFINE and MATRANS, creates and constructs
the vector (matrix) that contains the cost(s) structure(s) that is (are) to be decomposed. This
matrix can be created as type D, but should be converted to coefficients (type C) so it may be
used by the BIENES program.



Goods not Included in the Original Matrix 43

Since BIENES generates a type G matrix, the resulting matrix may be used by the
program that calculates accounting price ratios (RPC) or domestic resource cost of foreign
exchange (CALCID). Inthis manner, the analyst may, for example, calculate apr for products
not originally included in the matrix.

While preparing the vector or matrix, you should follow some simple and obvious rules.
Fird, the inputs from sector k should be ordered such that al of the produced inputs are followed
by the nonproduced inputs; it is recommended that they be ordered as in the original matrix.
However, it is not necessary to specify those inputs whose coefficients are zero. Since BIENES
decomposes the vector (matrix) looking for the vectors [g,] that correspond to each coefficient
a,, it is necessary that the names of the rows are identical to those of the columns and rows of
the type G matrix.

Once the type C matrix containing the cost structures has been created and saved, you can
return to the main menu and call the BIENES program. The program will display a window to

show the name and characteristics of the type G matrix to be used for the decomposition and the

M CALENG [_T7]

CALPAN SYSTEM Version 3.8 — CALCULATION OF G MATRIX FOR GOODS HOT
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Screen 7. Program for calculating the total requirements of nonproduced inputs for sectors
not included in the original matrix (BIENES)
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name of the type C matrix in question. Also displayed are the function keys described in this
chapter

F3 Load

The matrices should be loaded to memory using the F3 Load function. Upon pressing this
key, the BIENES program will ask for the name of the original type G matrix. Once this matrix
Is loaded to memory, the program will ask for the name of the type C matrix of goods not
included in the original matrix, or OTHER GOODS matrix.

F4 Save
Once the type G matrix for other goods has been calculated, it can be written to disk using
the F4 function key. By pressing it, the program will ask for the name of the file where the matrix

Isto be copied and will proceed on to save the matrix.

F5 Calc
Once the matrices are loaded to memory, the process of calculating the type G matrix for
other goods not included in the original matrix is started by pressing the F5 function key. Upon
finishing the calculation, the type G matrix for the other goods just calculated replaces the original

type G and C matrices in memory.

WARNING: Since the amount of work space is limited, the BIENES program is subject to the

constraint

2 xNRG + NRC <RMAX + 1

in which NRG is the number of rows of the original type G matiRC is the number of rows
of the type C "other goods" matrix aRMAX = 300. If you exceed thesmits, the program

will give an error message and will not load the matrices requested.



CHAPTER 10
THE SPECIFICATION OF apr{ FUNCTIONS

CALPAN includes a program called FUNCION that permits the user to specify
exogenous apr; to the system as well as the functional relations that may exist between the apr|,
and the accounting price ratios of production sectors (apr;). These are the apr! functions that we
identified in equation [1.10], i.e.

apry, = apri(apr)

Each apr! function corresponds to a row of the type G matrix and each apr; corresponds to a
column of the same. Therefore, for FUNCION to adequately register the functions (apr(), it
should have a type G matrix in memory, as well as a file where the definition of the apr/(apr)
functions can be copied.

This program includes eight function keys: "F1 Exit", "F2 Help", "F3 Load", "F4 Save",
"F5 Enter”, "F6 Column”, "F7 Row" and "F8 Modif". The F1 and F2 function keys operate as
explained in Chapter 2. However, the functions"F3 Load" and "F4 Save" are somewhat different
than previously described.

F3 Load

This function serves to load to memory the description of the rows and columns of atype
G matrix as well as the definition of the apr| functions of equation [1.10]. It operates in the
manner described in Chapter 2 of this manual, except that the values of the matrix are not loaded.
Once the type G matrix is loaded, FUNCION will ask for the name of the file that
will contain the definition of the apr{ functions; this file will be given the extension .EGC. If
upon thisrequest the user presses <ENTER>, the program will assume that the functionsfile has
the same name asthe type G matrix. If afile of this name does not exist, or if the dimensions of
the matrix do not coincide with those in the functions file, the program will give a warning

message indicating that the user should enter the definition of all the apr{ functions.
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M CALENG

CALPAN SYSTEM Uersion 3.8 DEFINITION OF APRf FUNCTIONS
COLUMNS

1> FOREIGH' EXCHANGE Sector’l
2> TARIFFS Sector’2
3> SKILLED' LABOR Sector’3
4% UNSKILLED' LAROR Sector’4
5> GROSS*OPERATING’ SURFPLUS Sector’h
Sector’'b
Sector’?
Sector'8
Sector’?
Sector’'1@

Functions :IRM.EGC
Matrix :IRM.EG L Bows 267 Columns

UNSKILLED' LABOR=8.48*5ector’5+0. 2@8x5ector’'?

row = functionCcolumns.constants)
[ENT ERI NG press F1 to findish.
Write expression or ENTER.
Pl Help B HIEnt rylCo lumn

Screen 8. Program for the specification of apr! functions (FUNCION)

Therefore, the user will receive this message the first time he/she tries to define these relations
for a specific type G matrix. If the functions file already exists, and the dimensions coincide, the
program will load it to memory and the user will be able to modify or enter the definitionsin the
manner described later in this chapter. Upon completing the loading process, two windows are

displayed on the screen with the names of the columns and rows of the type G matrix.

F4 Save

By pressing the F4 key, FUNCION will save the definitions of the apr| functions but not
the type G matrix, since it isonly used as areference. The program will ask for the name of the
functions file where these definitions are to be saved. If you press only the ENTER key, the
program will assume that this file will have the same name as the type G reference matrix with
an extensgon ".EGC.’ If the functionsfile already exists on disk, FUNCION will tell you so and
ask whether to replace it with the new one or cancel the copying operation.

Along with defining the functions, FUNCION also records in the file the dimensions of

the type G matrix, aswell asan interna code that represents the manner of calculating the values
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of the function from the values of the apr; for the sectors that gppear in the arithmetic expression,
or from numerical constants. The RPC program will read this interna code later in order to

calculate the apr vector.

F5 Entry
When the apr! functionsfile to be used does not exist, the corresponding definitions must
be entered. By pressing the F5 key, the name of thefirst row will appear in the functions window

in the following manner:
<name of row>= 1.0

The cursor remains immediately after the equal sign (below the default value 1) waiting
for the user to write the numerical value of the exogenous apr{ or, the arithmetic expression or
function corresponding to the row whose name is <name of row>. These functions are arithmetic
expressions like the ones defined in MATRANS (see Chapter 5), except that the user only needs
to specify the right side of the expression; FUNCION aways provides the left side. To enter the
numerical value of the apr] function, you must type the number or the arithmetic expression
followed by <ENTER>.

When the numerical values of the apr| functions are entered, it is possible to leave some
rows undefined by pressing only <ENTER>. The user should be sure that thisis desired since
the RPC calculation program initializes the vector with "seed" values equal to 1.0. If the user
does not modify them by entering a number or a function, the values of these apr{ will be 1.0.

Upon entering an element, FUNCION always gives the name of the next row until all of
the elements have been entered. If you wish to finish entering elements before arriving at the last
row of the type G matrix, press F1, in which case the program will assign a value of oneto the
rows for which no arithmetic expression has been entered.

Upon writing functions, the user should verify that the spelling structure of each one of
the names of the columns is exactly the same as that appearing in the COLUMNS window.
FUNCION will give an error message for any error found in the arithmetic expression and will

permit the user to try again to enter the appropriate expression. Here are some examples of apr|
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functions:

Foreign Exchange=1

Labor=0.50* ACF+0.20* CCF

Taxes=0

Fixed Supply=SCF
In the example, it isassumed that "ACF", "CCF", and "SCF" are column names appearing in the
COLUMNS window. The cases of "Foreign Exchange" and "Taxes" correspond to what we have

referred as exogenous apr|.

F6 Column

The F6 key is used in order to see the names of the columns when writing the definition
of afunction (using F5 Enter). By pressing it, the cursor will be located at the name of the first
column in the right window of the screen. To move the cursor and locate the window in an
appropriate spot on the matrix, use the vertical arrows. When the upper or lower limits of the
window have been reached, FUNCION will scroll the names along the window if necessary. To
return to the previous state, pressthe F1 key. The F6 key may be used when FUNCION asks for
a command, or when the user is entering an arithmetic expression (see "F5 Enter" or "F8 Modif").

In this case, the cursor will return to the position where it was before the F6 key was pressed.

F7 Rows

The F7 key is similar to the F6 key, except that it operates over the rows of the type G
matrix and uses the window on the left of the screen. It cannot be used when entering an
arithmetic expression, since upon entering or modifying definitions, FUNCION automatically

assigns the name of the corresponding row.

F8 Modif

The F8 key is used to edit (modify) the definition of a value or an apr/. function
corresponding to a specific row. By pressing it, FUNCION will ask for the name of the row to
be modified. |If the user specifiesarow that does not exist, FUNCION will give an error message
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and ask for another command. If the row exists, it will be displayed in the functions window
along with its definition. At this time, you may modify the arithmetic expression by completely
rewriting it. 1f F1is pressed at any moment during the modification, it will not be completed and
FUNCION will ask for a new command. In addition, if the user presses only <ENTER> before
pressing any other character, no modification will be made.

If you wish to modify a large number of definitions without specifying the row name for
each one, usethe "F5 Enter” key. By pressing F5, the definition of the first row will appear. 1f
thisisthe row to be modified, type the new expression followed by <ENTER>. If thisrow is not
to be modified, press only <ENTER> and the origina expression will remain intact. Next,
FUNCION will present the following row along with its definition and you may continue in the
same manner until all rows have been completed. If F1 is pressed at any moment during this

process, FUNCION will ask for a new command.

WARNING: If after having defined the corresponding apr{ functions (or exogenous values) for
a specific type G matrix, the user modifies and saves this matrix using MATRANS or DEFINE
(changing names of rows or columns, or erasing, moving or combining them), these programs will
give awarning message to remind the user to modify the function(s) file(s) corresponding to that
matrix. The RPC program only verifies that the dimensions of the type G matrix and the ones
recorded in the functions file are the same. If the user has modified the structure of the type G
matrix in the manner indicated, without modifying the corresponding functions file, and even
if the the mentioned dimensions are till the same, the numerical values of the resulting apr; will

be wrong.



CHAPTER 11
THE CALCULATION OF ACCOUNTING PRICE RATIOS

The RPC program smultaneoudly calculates the accounting price ratios of the production
sector as well as those of the nonproduced inputs and transfer payments using the iterative
process described at the end of Chapter 1. Therefore, RPC requires atype G matrix and the file
corresponding to the apr’ vector, created by the FUNCION program, containing the exogenous
or the apr| functions. This file also contains an internal code from the RPC program. The
program cannot start the calculation if this code does not exist, and the only means of creating
it is by using the FUNCION program.

Upon garting it, RPC digplays a window on the screen to show the characteristics of the
type G matrix that will be loaded, i.e. its dimensions, the names of the first and last columns as
well as the first and last rows. RPC includes 5 function keys. "F1 Exit" and "F2 Help" were
explained in Chapter 2.

F3 Load
When the F3 key is pressed, the RPC program will ask for aname of atype G matrix with
the following message:

Name of Matrix (Type G -->_

If you specify a matrix name, RPC will verify that it exists on the disk and current directory. If
the matrix does not exist, RPC will give an error message and ask for a new matrix name. If it
exigs, it will be loaded to memory and its name will be shown on the screen. Next, the program
will ask for the name of the apr! functions file; if at this point you press only ENTER, the
program will assume that the name is the same as the type G matrix with the extension ".EGC".
If the apr| functionsfile does not exist or the dimensions do not coincide, RPC will give an error
message and will assume that no matrix has been loaded. After loading the functionsfile, the
following items will appear in the window: the name of the matrix, its number of columns and

rows, and the first and last names of its columns and rows.
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= [5]x]

CALPAN SYSTEM VUersion 3.8 — ACGCOUNTING PRICE RATIO CALCULATIONS <APRs>

Matrix na : IRM.EG

# of RO : 5

# of co : 267

first CO : Sector'l

last co : Sector’267

first FACTOR : FOREIGH’ EXCHANGE

last FACTOR : GROSS’OPERATING' SURFLUS
Functions file name : IRM.EGC

APR calculation finished.

Pl Help BE] Load B! Save

Screen 9. Program to calculate the apr (RPC)

F4 Save

The F4 key permits you to save on disk the apr and apr' vectors calculated by using the
F5 function (see below). Therefore, the F4 function should be used after F5 Calc. The program
copiesthe apr and apr' in different files. The first is saved in atype S file (for Sectors) and the
apr' vector is saved in atype | file (for Inputs). These vectors, although they are row vectors
(see Chapter 1), are saved as matrices of dimensions (n,1) (n rows, 1 column) and (k,1) (k rows,
1 column) respectively, so that the printing program can read them. The name of the only column
is "Values of the APR", and the numerical entries should be interpreted as the values of the
accounting price ratio from the sector or the nonproduced input whose name appears in the
corresponding position.

Upon pressing the F4 key, the program will give the message

Nanme of Matrix for INPUTS (Type |I) or ENTER -->

giving the user the opportunity to specify aname for the file where the apr| values will be stored.
If only the ENTER key is pressed, the program will save the file with the same name as the type
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G matrix used in the calculation. It will then give the message

Name of Matrix for SECTORS (Type S) or ENTER -->

also giving the user the opportunity to specify afile name or to use the same name as the type G
matrix by pressing ENTER.

F5 Cac
This function starts the calculation of vectors apr and apr’. Upon pressing the F5 key,
RPC displays a message indicating that it is calculating the apr. Upon starting the calculation,

vectors apr and apr' areinitialized with 1.0. In other words:

apri =1 h=1,2 ..k

apri=1 1=1,2,..n

Next, the cycle of iterations described in Chapter 1 starts; the number of iterations calculated is
shown on the screen. The user may stop the program at this point by pressing the “c" key, in
which case the value of the vectaps andapr’ will correspond to those of the last iteration
calculated, without completing the convergence criterion.

In each iteration, the RPC program calculates the arithmetic expression defieadhfor
apry, using the availablepr; values, thus obtaining a neyr' vector. Once that all of tregpr;

arithmetic values have been calculated, RPC calculates the expression
apr =apr' G

and starts a new iteration. The process continues until the valas aridapr’ converge on

a stable value. The vectasr andapr’ are considered to have stable values when for each one

of its values, the absolute value of the difference between the value corresponding to the previous
iteration (/') and the currentf) is less than one one hundred thousandth; df other words,

the convergence criterion can be expressed as
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Vit |
<0.00001 fori=1,2, ..n
VA



CHAPTER 12
THE CALCULATION OF DOMESTIC RESOURCE
COSTS OF FOREIGN EXCHANGE

CALPAN includes a program caled CALCID that calculates the domestic resource costs
of foreign exchange (drc) of sectors included in a type G matrix. The logic underlying the
CALCID calculations requires an explanation. In order to calculate the drc of a sector, you need
its production costs decomposed "backwards' into total requirements of nonproduced inputs and
transfer payments. Therefore, CALCID requires atype G matrix containing these costs that it
will call the "costs metrix." The domestic production of the sector in question substitutes imports
or increases exports by acertain cif or fob value, respectively. However, it is necessary to value
the additional substituted imports or the increase in exports at the same level as the respective
sectors of the matrix. Thus, for example, if substituting import sector k is valued at user’s prices

in the matrix, the unit value of the substituted imports at user’s prices, or savings, will be
P = Fac+ Foot Ayt Ay - B [12.1]

where
P = dometic price of imports, made equal to the price of domestic production (E,
absorbs the adjustment)
F4 = unit foreign exchange cost
Fy = tax per unit
A, = transportation cost per unit
Ay = commercial cost per unit
E, = excess protection

and can be expressed in coefficient form as
ytag thy+tfy-g=1 [12.2]

Note that in the savings composition, if there is excess protection, fy - g isthe tax increase that
equas the domestic price of the domestic production with that of imports. CALCID requires that
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the savings (or earnings) be provided in the form of nonproduced inputs and transfer payments,
for which it will be necessary to prepare a type G matrix (of savings). Since CALCID compares
the matrices of costs and savings, if the savings structure includes the excess protection
(necessary to calculate the coefficients in the type C savings matrix), it will be necessary to add
an empty row to the type G matrix with the same name as the row that contains the excess
protection in the "savings' matrix.

CALCID aso usesthe apr' vector of accounting price ratios of nonproduced inputs and
transfer payments, which must be prepared using the RPC program or using DEFINE and
MATRANS when you do not need to pass through FUNCION. Notethat if it was necessary to
add arow to thetype G "cogts' matrix for the excess protection, it will be necessary to calculate
aapr'’ vector even when one already exists, since the file that contains the apr{ will not include
the row corresponding to excess protection. Therefore, it will be necessary:

€) to prepare atype C savings matrix and calculate atype G savings matrix using the

BIENES program;
(b) to add an empty row for the excess protection to the costs matrix, if necessary;
(c) if (b) was necessary, use the FUNCION program to create a new file of apr!
functions or create atypel file (usng DEFINE and MATRANS) with the values
of the apr| if these are available; and,

(d) If it was necessary to create a new functions file, call and execute RPC to

calculate the new apr' vector
Once these steps have been completed, you can start the CALCID program from the main menu.
Upon doing so, the program will display a window that will later show the name and the
characterigtics of the type G "costs' matrix, the name of the "savings' matrix and the name of the

matrix containing the accounting price ratios of the nonproduced inputs.

F3 Load
To load the matrices for this calculation, use the F3 load function. Upon pressing the F3
key, the program will ask for the name of the "costs" matrix (type G). Once it has been loaded

to memory, the program will ask for the name of the "savings' matrix (also type G) and, once
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G matrix for COSTS : IRM.EG
# of RO :

# of co 5

first Cco
last co
first RO
last RO :

G matrix for SAUINGS : SAUINGS.EG
APRf matrix : Undefined

Mame of APRs matrix (T
i Pl Help K

Screen 10. Program for the calculation of domestic resource costs of foreign exchange
(CALCID)

loaded, will ask for the name of the apr’ matrix (vector). If the program discovers during the
loading process that one of these matrices does not exist on disk, the program will again ask for
the name of the matrix in question until the user provides the name of an existing one or presses
the F1 Exit function key. In the latter case, the program will return to "Command--> and will
operate asif no matrix has been loaded. Once these matrices have been loaded, CALCID will ask
for the names of the rows on the type G matrix that represent foreign exchange. The program
allows various types of foreign exchange with each one represented by a row on the type G
meatrix, even though only one row would normally be used for foreign exchange. The user must

specify at least one row on the type G matrix that represents foreign exchange.

F4 Save
Once the matrix of domestic resource costs of foreign exchange has been calculated, it
can be saved using the F4 key. Upon pressing it, the program will ask for the name of the file

where the matrix containing the drc; isto be saved. If you press only ENTER, the program will
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save this matrix with the same name as the "savings' matrix, but as atype S since it contains the
sectord drc and therefore should not be interpreted as avector of sectoral accounting price ratios
asin the RPC program.

Thismatrix congsts of 2n + 1 columns, where n is the number of columns on the "savings
matrix. Thefirst column contains the apr’ vector and the remaining columns contain the values
of SAVINGS and COST S for each good included in the savings matrix. The last row contains

the numerical vaue from the drc corresponding to each one of the sectors on the savings matrix.

F5 Cac
Upon pressing the F5 key, the program will start the process of calculating the drc, so

long as the necessary matrices have been loaded using the F3 function.

WARNING: Since the work space is limited, the use of the CALCID program is subject to the

following constraint:
NRMG + NRMA < RMAX

where NRMG is the number of rows on the type G "costs' matrix, NRMA is the number of rows
on the type G "savings' matrix and RMAX = 300. If you exceed these limits, the program will
give an error message and will not load the matrices requested.



CHAPTER 13
ARITHMETIC OPERATIONSWITH MATRICES

The ARIMAT program provides a simple language to perform arithmetical operations
with matrices, to extract partitions and to reconstruct a matrix from submatrices or partitions.
Its use only requires the knowledge of alimited number of operators listed in Section 13.2.

When started, the program builds in memory a directory of the matrices in the data
directory, i.e, the one designated as such by the Change Dir function of the ARCHIVOS
program, (see Chapter 8). The program will then use this directory as a reference to recognize
the type and name of the matrices used in the arithmetic expressions. A window shows the type,
names and dimensions of the matrices present in the data directory.

The functions available in ARIMAT (besides F1 End and F2 Help) are the following:

F3 Calc
This key permits the user to type an arithmetic matrix expression, which will later be

evaluated by the program, building a new matrix or replacing an existing one.

F4 Show
This function moves the cursor to awindow showing the names of the matrices in the data
directory, and permits the use of the vertical arrowsto scroll the window on the directory.
Asbefore, to select one of these functions, it is only necessary to press the corresponding
function key. Then, the program will ask the user the information needed to execute the desired

function.

13.1 Syntax

With the purpose of using the names of the matrices as "variables', the program
congtructs the name of amatrix beginning with the type and name of the file in which it is stored:
for example, if atype G matrix called MAT1 exists in the disk, the program will construct the

name GMAT1 for this matrix. In general, amatrix variable has a name with the format
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M CALENG [_]5]

CALPAM SYSTEM Uersion 3.8 MATRIX ARITHHMETIC
Current directory C:SCALPAMSMATRIRES

TEAUINGE
GESAVINGS
EDRC
DDISTHARG
CDISTHMARG
GOTHRGOOD
CMARGIN
DZH
DZIMP
CINDTAXES
CFTRASP
EXPRESSTON CPREXCO
MATRIX ARITHMETIC

L A

dz={[*{*{267,267)—catrasp—cindtaxes—cmargind I=_

Press F1 to finish.
Write expression or ENTER.
P Help

Screen 11. Program to perform arithmetic operations with matrices (ARIMAT)

<type><matrix> where <type> is the type of matrix and <matrix> is the name of the file where
it is stored.

An arithmetic expression has the following general format:
<variable>=<expression>

where <variable> is the name of a (new or existing) matrix variable, and <expression> is a
combination of constants (or scalars), operators, parentheses, and matrix variables. These
constants should be introduced in integer or floating point formats; the use of the exponential
format is not permitted.
Some examples of arithmetic matrix expressions are:
DMAT2=5.25*DMAT1 multiplies the DMAT1 matrix by the scalar 5.25
GMAT=FMAT*TMAT multiplies the FMAT matrix by the TMAT matrix
DM=DA+DB Adds DA and DB matrices
The operators are classified into unary (applies to only one operand), binary (appliesto

two) and mixed (applies to one or two operands, depending on its location in the expression).
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The only mixed operand which the program uses isthe " -" sign, which means subtraction when
it isused as a binary operator and "change sign” when it is used with only one operand. Unary
operators must have their corresponding operand to the right of the operation sign, and two
operands must not be written one after the other, parentheses should be used to separate them.

One <expresson> can be defined recursively in the following manner, where the sign ::=
means "comprised of" or "consisting of":

1) <expression> ::= <variable>

2) <expression> ::= <constant>

3) <expression> ::= (<expression>)

4) <expression> ::= <unary_operator><expression>

5) <expression> ::= <expression><binary_operator><expression>

The preceding notation means that: i) an <expression> can be only a <variable>, e.g.
CA=CMAT, or a<congtant>; ii) an expresson can be enclosed between parentheses (), brackets
[] or braces{} (rule 3) to construct operands, asin CA=(CMAT+DM)*(DA-TG); iii) unary or
binary operators can be applied to the results of a simpler expression (rules 4 and 5) asin CA=-
[(CMAT+DM)*(DA-TG)], wherethe"-" operator changes the sign of the result of the expression
toitsright, and the multiplication operator "*" multiplies the matrices resulting from the addition
and the subtraction indicated between parentheses. The final result of evaluating an expression
should be a valid matrix, since it will be assigned to a matrix variable.

It isindifferent to use parentheses, brackets or braces, but the closing sign should be the
same as the opening one. For example, DA=DB+(~DC) is a valid expression, but

DA=DB+[~DC) will give an error message and the operation will be canceled.

13.2 Operators
The following pages contain a description of each one of the operators that can be used

in an arithmetic matrix expression.

Transpose~ This operator creates a matrix by transposing the operand to its right. In other
words, if the operand was evauated as a matrix with dimensions NxM, the result
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Expansion/

Diagonal \

of the transposing is ametrix with dimensons MxN. Names of rows and columns

will be interchanged. For example, given matrix

-
4 8 2 3

DB = 6 5 5 5
2 5 7 5

I

the operation DBTRAS=~DB will provide the following result:

DBTRAS =

WN D~
(626 Néz N e)]
Ga~NOIN

The / operator expands a row vector (1xN matrix) or a column vector (Nx1
matrix), which should be the result of evaluating the operand to the right, to a
diagona matrix with dimensons NxN. The components of the vector are placed
over the diagonal of the resulting matrix and the rest of the matrix contains
zeroes. The names of the rows will be the same as the names of the columns. For

example, given the following vector

DVECTOR =

~No b

_

the expression DDIAG=/DVECTOR will result in the following type D matrix

caled DIAG:
-
4 0 0
DAG= |0 5 0
0 0 7
_

The \ operator extracts the diagona of a square matrix resulting from the

evauation of the operand to itsright. The result of the operation isarow vector.
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Vert Sum<

Hor Sum >

This vector has "diagonal" as the name of the row and the names of the columns
are copied fromitsoperand. Thisoperation is the inverse from the previous one,
in other words DVECTOR=~(\DDIAG).

The < operator (vertically) sums the elements of each column of the matrix that

results from evaluating the operand to itsright. For example, given matrix

-
4 8 2 3
DB=|6 5 5 5
2 5 7 5

I

the operation DSUMCOL =<DB will result in the following type D matrix called
SUMCOL:

DSUMCOL=[ 12 18 14 13]
Thisis equivalent to premultiplying the matrix by arow vector of ones; in other

words, this operator performs the operation [1i]*[Aij], where matrix A has

dimensions NxM and the vector of ones has dimensions 1xN.

This operator (horizontally) sums the elements of the matrix that results from

evaluating the operand to itsright. For example, in the following matrix

-
4 8 2 3
DB=|6 5 5 5
2 5 7 5

I

the operation DSUMFIL=>DB will provide the following result:

-
17
DSUMFIL = | 21

19
I
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Columns "

Rows:

Addition +

Subtraction -

Thisis equivalent to postmultiplying the matrix by a column vector of ones; i.e.
performs the operation [Aij]*[1j], where A is a matrix with dimensions NxM and

the vector of ones has dimensions Mx1.

The " (quotes) operator calculates the number of columns in the matrix that
results from evaluating the operand to itsright. The result is a scalar that can only
be used as an argument by other operators requiring an indicator of the
dimensions of the matrix (operators !, # described in the following pages). For
example, with reference to the preceding DB metrix, the operation DNCOL="DB

will result in an error message.

The : operator (colon) calculates the number of rows in the matrix that results
from evauating the operand to itsright. The result isalso a scalar that can only
be used as argument by other operators that require an indicator of the dimensions
of the matrix (operators!, # described in the following pages).

The binary operator + (sum) performs the algebraic sum of its two operands.
These can be two scalars or two matrices, but scalars must not be mixed with
matrices in the operation. If operands are matrices, they must be conformable for
the operation, in other words they must have the same dimensions. If thiswere
not the case, the program would send an error message and would stop evaluating
the expression. For example, given matrices DA = [g;] and DB = [b], the

expression DD=DA+DB will result in the following matrix:
DD =[d;] = [a; + ]

The binary operator - (subtraction) performs the subtraction of its two operands.
These can be scalars or matrices, but they must not be mixed in the operation. If
operands are matrices, they must be conformable for the operation. For example,
according to the previous example, DD=DA+DB, therefore, DA=DD-DB. This
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Mult *

Inverse

Vertex ,

operator can also be used as a unary operator, i.e., applied to only one operand
toitsright. Inthiscase, it will change the Sgn of its operand. For example, given
matrix

-
4 8 2 3
DB=|6 5 5 5
2 5 7 5

I

the operation DNEGB=-DB will result in:

4
-4 -8 -2 -3

DNEGB = | -6 -5 -5 -5
-2 -5 -7 -5

_

The binary operator * (multiplication) performs the multiplication between two
matrices, between one scalar and one matrix, or between two scalars. If the
operands are matrices, they must be conformable for the operation. When
multiplying matrices, the names of the rows of the resulting matrix will be those
of the first operand, and the names of the columns, those of the second. The
result of multiplying a scalar by a matrix will have the same row and column

names as the matrix.

The” operator calculates the inverse of the matrix that results from evaluating the
operand toitsright. For example, the expression RINV="DMAT calculates the
inverse of DMAT and assigns the result to the RINV matrix, while the expression
TA="(DMAT1-DMAT?2), caculates the inverse of the difference between
DMAT1 and DMAT2. If the matrix to be inverted is not square, the program will

give an error message and will stop evaluating the expression.

The vertex binary operator [smple comma (,)] is used to define vertices or

corners of amatrix, and it is later used by other operators to define partitions of
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Partition #

Extract @

a matrix by specifying the upper left and lower right corners of the block. A
vertex is not defined with reference to a specific matrix, but it represents the
coordinates for congtructing blocks or submatrices. The operand to the left must
be (or must result in) ascalar and it should represent the row where the vertex is
located; the operand to the right should also be (or result in) a scalar representing
the matrix column where the vertex islocated. Generally, a vertex is defined with
Its operands between parentheses, e.g., (1,5), (20,100), etc. However, the result
of operators” and : can also be used as operands. For example, [1,("DA)] defines
a vertex in row 1, column ("DA), i.e., the number of columns in matrix DA.
Similarly, [(:DA),("DA)] defines a vertex whose row number is the number of
rowsin the DA matrix and whose column number is the number of columnsin the
DA matrix.

The partition operator (#) is used to define a block or partition of a matrix, using
asoperands "vertices' defined with the preceding operator. The operand to the
left defines the upper left vertex of the partition, while the one to the right defines
the lower right vertex. For example, the expression (1,7)#(5,50) defines the
partition consisting of the intersection of rows 1 through 5 and columns 7 through
50 of alarger matrix. A partition does not have any meaning by itself; it becomes
meaningful when applied to a specific matrix. For that purpose, it is still
necessary to introduce the "extract" operator. Notwithstanding, it islogica that
If partition (i,j)#(k,m) is defined to later be extracted from a matrix, such partition
should comply with the following conditions: O0<i<k+1and O0<j<m+1;

I.e., both the upper left and the lower right vertexes must be defined.

The binary operator @ (extract a partition) permits the extraction of a submatrix
from a larger one, using as an operand a partition defining the position of the
block within the larger matrix. The first operand must be a partition, as was

previoudy defined, while the second operand must be a matrix (or result in a
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matrix after being evaluated). Thus, if DMAT isamatrix with dimensions 20x50,
the expresson DA=(5,1)#(9,50)@DMAT extracts the columns between the 5th
and 9th rows, and it assgnsit to the DA matrix, which will have dimensions 5x50.

For example, given matrix

-
4 8 2 3
DB=|6 5 5 5
2 5 7 5

I

the operation DPART=(1,1)#(3,3)@DB will result in

DPART =

NO B
U1 01 0
~N 01N

If the partition defines a block that is not included in the larger matrix, the

program will give an error message and will not evaluate the expression.

Horizontal Concatenation |
This operator permits the construction of larger matrices using other matrices,
horizontally concatenating them, one after the other. Itstwo operands must be
(or result in) matrices with the same number of rows, or else the program will

send an error message and will cancel the operation. For example, given matrices

 d

1
NO
U1 01 0
o1t w

N W 00

kil

the operation DM=DM11|DM 12 will result in

2

I
NO A
o1 o1
oo w
N W o
ENENES
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Ingenerd, if DM11 isamatrix with dimensions NxM and DM 12 is a matrix with
dimensions NxQ, the expresson DM=DM11|DM12 will result in a matrix with
dimensions Nx(M+Q) that will be assigned to the DM variable.

Vertical Concatenation _

Unitary !

This operator concatenates two matrices vertically i.e., one below the other. In
this case, its two operands must be (or result in) matrices with the same number
of columns; otherwise the program will send an error message and cancel the

operation. For example, given matrices:

DT11 =

NO B
U1 01
o1t w

D21 = |3 7 9
2 7 1
L

the operation DT=DT11 DT21 will result in

DT =

NWNO ™
~ ~ 010100
OO w

Ingenerd, if DT11 isamatrix with dimensions NxM and DT21 is a matrix with
dimensions QxM, the expresson DT=DT11_DT21 will result in a matrix with
dimensions (N+Q)xM that will be assigned to the DT variable.

This operator constructs a matrix with onesin the main diagonal and zeroes in the
remaining positions, i.e., a; = 1ifi =j, anda; = 0if i #]. Itsoperand hasto be
a vertex that specifies its dimensions (rows, columns). The matrix does not
necessarily have to be sguare, athough if it is, an identity matrix will be
constructed. The names of the rows and columns, although not normally used,

are generated to be compatible with the rest of the matrices and are numbered
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consecutively (rowl, row2, columnl, column2, etc.). For example, the
expression DONE=!(3,4) will result in atype D matrix with the name ONE. In

other words
-
1 0 0 O
DONE=|0 1 0 O
0 0 1 O
]

and the expression DUNIT=!(3,3) will result in

DUNIT =

[oNeN
oOr o
= OO

If DA is a type D matrix called A with dimensions 3 x 3, the expression
DIDENT=![(:DA),("DA)] will have the same result as DUNIT=!(3,3) since
‘DA ="DA =3.

13.3 Some Applications
Introduction

This section presents examples that use the operators and the arithmetic matrix language
to solve familiar expressions in input-output analysis. The reader may find it useful to do these
examples in the microcomputer while reading this section. For that purpose, we will use the
hypothetical input-output matrix shown in Table 13.1 and we will assume that we have aready
created it with the name 1O (type D) using the DEFINE and MATRANS programs. When we
create these matrices, however, we do not introduce all the titles of Table 13.1 (that is not even
possible), but we limit ourselves to naming columns (and corresponding rows) as S1, S2, S3, C
and |, and the rows of the value added submatrix as WS, WUS and GOS. Since MATRANS
calculates coefficients, we have created the matrix without including the corresponding row and
column totals (gross value of production, GVP). As we have doubts regarding the row and

column totals, we will calculate them using the "<" and ">" operators of the AMATRIZ program.
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Tabl e 13.1. Exanple of input-output matrix

Product s PURCHASERS
I nt ermedi ate Fi nal

| nputs Sl S2 S3 C | VBP

|

n

d S1 70 120 90 70 50 400

u

s

t S2 80 150 30 150 90 500
S r
E i
L e S3 30 60 10 60 40 200
L S
E
R (0] WC 70 10 15
S t

h VWNC 30 30 25

e

r EBE 120 130 30

GVvP 400 500 200 1100

In order to do this, we call the program from the main menu, press the "F3 Calc." key and type
DSUMCOL=<DIO

This expression means. create a type D matrix with the name SUMCOL and assign as
components the sum of each one of the columns of the type D matrix caled 10. To calculate the

sum of the rows, after finishing this calculation press F3 and type

DSUMROW=>DIO

After finishing both calculations, we can see that the window showing the current matrix directory

has incorporated the names and the respective dimensions of the matrices just created. Then, to
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verify the sums of Table 13.1, we can load the SUMCOL and SUMFIL matricesin MATRANS
or print them using the IMPRIME program.

The "open" Leontief model

Since we are interested in the input-output model, we should start by calculating the
coefficients of the |O matrix. Even though we can perform this calculation usng ARIMAT, it
would be smpler to use MATRANS. To do that we call the program, load (F3 from set 1) the
matrix and normalize it (F7 from set 2). By doing this, we obtain atype C matrix that we save
with the same name as the original (10). Now we have all we need to begin our exercises.

We will first be interested in having coefficient matrices A = [g;] and V = [v,], for current
inputs and value added, respectively. Since these matrices are partitions of the recently calculated
coefficient matrix, to obtain them we will use operators "extract” (@), "partition” (#), and
"vertex" (,) asfollows. First we will determine the vertex of the partition we want to extract;
beginning with matrix [a;] the corresponding vertices are: upper left = (1,1), and lower
right = (3,3). That is, we want to extract the block (1,1)#(3,3), and we want to extract it from
the type C matrix called |O. Now we can cal the ARIMAT program, press the "F3 Calcula” key
and type

CA=(1,1)#(3,3)@CIO

which means: create a type C matrix with the name A and assign it the partition delimited by
vertices (1,1)#(3,3) extracted from the type C matrix called 10. In the same way, to obtain the
[Vvi;] matrix we again press the F3 key and type

CV=(4,1)#(6,3)@CIO
Then, expressions

DDD=(1,4)#(3,5)@DI0

DGVP=(1,1)#(1,3)@DSUMCOL
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provide us with the final demand matrix and the vector of gross value of production.
Now, with the matrices recently calculated, we can write the equation of the "open"

Leontief model, i.e.
X=(01-A) 1D

in the following manner:
DX={"[!(3,3)-CA]}*(>DDD)

This expresson may beinterpreted as follows. Invert the difference between a 3x3 identity matrix
and the type C matrix called A, postmultiply the result by a vector equal to the sum of the rows
of type D matrix called DD, and assign the result to a type D matrix named X. Now we can
verify that, obviously, DX =~DGVP.

The input-output price model

According to the input-output price model, given constant profit margins, prices of
produced goods depend on physical input (produced and non-produced) coefficients and on
prices of non-produced inputs. Thus, if we denote the index of prices of sector j by z , it will be
equal to

Zi = (all + ti + g]) Z| +Z}#j aij Z| +Zh¢t,g th Zh [131]

wheret; isthe sdles tax rate, v; are the value added coefficients, excluding those for sales taxes
and profit margins, z, is the index for the respective prices, and g is the profit margin. The set
of all expressions [13.1] for i =] = n constitutes a system of equations that, written in matrix

form, alows us to express column vector [z] as
z=[l - (A’+t+Q)] Vg, [13.2]

where | is the identity matrix, A is the transactions matrix, * indicates transposing, t and § are

diagona matrices whose non-zero elements are the coefficients of the sales taxes and of the profit
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margins, respectively, V is the value added coefficient matrix (excluding sales taxes and profit
margins), and z, is the vector containing the price indices of the remaining non-produced inputs
and transfers, that are assumed to be exogenous to the system.

Now we can use our matrix in Table 13.1 to exemplify the use of the program. For that
purpose, and with the objective that the matrix presents the data in the required form, we have:
1) separately stated sales taxes, ii) expressed gross operating surplus at factor cost, and iii)
assumed that profit margin g isequal to the gross operating surplus coefficient. We assigned the
results, shown in Table 13.2, to type C matrix named IOMOD, that constitutes our starting point.

Matrix A’ in expression [13.2] is simply the transpose of CA obtained in the preceding

section. If we name the transpose of CA as CATR, we can obtain it by
CATR=~CA

To obtain diagonal matrices t and g , that we will call CTDIAG and CGDIAG, we use the

following expressions:

CTDIAG=/{[(6,1)#(6,3)] @CIOMOD}

CGDIAG=/{[(7,1)#(7,3)] @CIOMOD}

Table 13.2. Coefficient Matrix

S1 S2 S3
S1 0.175 0. 240 0. 450
S2 0. 200 0. 300 0. 150
S3 0. 075 0.120 0. 050
W5 0.175 0. 020 0. 075
WIS 0. 075 0. 060 0.125
T 0. 050 0. 030 0. 030
(€03 0. 250 0. 230 0.120
GvP 1. 000 1. 000 1. 000

Source: Table 13.1



Arithmetic Operationswith Matrices 73

(Notethat the[] could have been avoided). Similarly, we obtain the V' matrix, which we will call
CVTR, by doing

CVTR=~{[(4,1)#(5,3)] @CIOMOD}

Finally, we have to cregte vector z, usng DEFINE and MATRANS. Wewill cal it 1ZH (i.e., ZH,
type 1) and it will be a column vector whose rows will have the names of the non-produced
inputs, i.e. WS and WUS. Let IZH be, for example,

1.30

I ZH =
1.10
I

which indicates that nominal wages of skilled laborers rose 30 percent, while those of unskilled
laborers rose only 10 percent.
Now we have al the matrices needed to calculate expression [13.2]. This may be written

in our arithmetic matrix language as
1Z="[1(3,3) - (CATR + CTDIAG + CGDIAG)] * CVTR* IZH

by so doing, we will obtain

1.22
1Z = |1.20

1.21
I

In other words, prices of goods S1, S2 and S3 would rise 22, 20 and 21 percent, respectively.



CHAPTER 14
THE PRINTING OF MATRICES

IMPRIME isaprogram for printing matrices on the printer or on the screen. Upon starting
it from the main menu, IMPRIME displays a window showing the printing parameters and the
first set of the program’s function keys. (Table 14.1 lists the two sets of function keys). The
printing parameters have initial default values that are shown when IMPRIME is started. These
values can be changed using the function keys described later in this chapter. The program also
allows for the specification of titles and footnotes. All of the printing parameters are copied to
afile with the same name as the matrix to be printed and with extension ".EXP", where X isthe
type of matrix to be printed.

The IMPRIME program can print matrices in the COLUMNS mode or in the ROWS mode
(transposed matrices), and can print numerical values in different forms (see function "F9 Dec"
in Chapter 5). If you use the COLUMNS mode, the matrix in memory is printed in vertical

blocks (horizontal in the case of the ROWS mode); in other words, first all of the rows of a

M CALENG HE

CALPAN SYSTEM VUersion 3.8 — MATRIX PRINTING

PRINTING PARAMETERS

Matrix name : IRM.EG
Printing format : 18 ColssLine

Humber of decimals = 2

5 Rows hy 267 Columns VideosPrinter : Printer
Printing mode : COLUMMS
Rouws per page : %8 Rows-Page.

Total requirements of nonproduced inputs

September 260, 1791

Screen 12. Program for the printing of matrices (IMPRIME)
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Table 14.1. | MPRI ME function keys

GROUP 1 GROUP 2

F1 Exit F1 Exit

F2 Help F2 Help

F3 Load matrix to be printed F3 Enter descriptions
F4 Print the matrix F4 Enter titles
F5 Printing node (ROW CQL) F5 Enter footnotes
F6 Not i npl enented F6 Rows per page
F7 Print on SCREEN PRI NTER F7 Not i npl enented
F8 Format (col./page) F8 Not i npl enent ed
FO Nunmber of decinmals F9 Not inplenented

F10 Switch to Set 2

F10 Switch to Set 1

block of columns are printed, then all of the rows of the next block of columns and so on.

14.1 First Set of Function Keys

F1 Exit (Sets 1 and 2)

This function returns the program to the menu after saving the printing parametersin afile

whose name is the name of the matrix with the extension ".EXP", where X is the type of matrix.

F2 Help (Sets 1 and 2)
Displays a help text and then returns to the printing screen (see Chapter 2).

F3 Load
This function loads to memory the matrix to be printed. Upon pressing the F3 key,
IMPRIME asks the user the type of matrix to be loaded and its name. If the file exists on disk

with the same name as the matrix with the extension ".EXP", IMPRIME will read its previously

assgned printing parameters; if the file does not exist, the program will assign default values to

all of the printing parameters. The F3 function shows the name of the matrix in the printing

parameters window.
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F4 Prnt

F4 isthe function that will print the matrix on the screen (video) or the printer according
to the parameter value V/Prt. If you select the printer (Prnt), IMPRIME will ask you to prepare
the printer before starting (in other words, to make sure that the printer ison, that it is "online",
the paper is properly adjusted, etc.).

Before printing, you must set the printing parameters to the desired values. Thisis done
using the function keys described in this chapter. Once the printing is started, on the screen or
on the printer, it can be canceled by pressing the "c" key.

In order to print the maximum possible number of columns on a standard page using a "dot
matrix" printer, IMPRIME will send a control character to the printer so that it will print in
compressed mode (132 characters per line); this character control is the ASCII 15 (Hexadecimal
OF). Upon finishing the printing, the program sends the character 18 (Hexadecimal 12). If your
printer is not "dot matrix", these control characters may be interpreted by the printer in an

unpredictable manner.

F5 Mode

The F5 key alows the user to change the printing parameter "Printing Mode" from
COLUMNS to ROWS and viceversa. If you select the ROWS mode, the matrix will be printed
transposed; this can be useful when printing type G matrices that normally have many more

columns than rows.

F6 V/Prt.

The F7 key allows the user to specify the type of printing desired (on the screen or on the
printer). Each time the F7 key is pressed, the program toggles from one to the other. If you
choose the screen, IMPRIME will wait for you to press <ENTER> after showing each page.
Y ou may cancel the process by pressing the"c" key (cancel). If you choose the printer, you may

also cancel the operation using the “c" key.
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F7 Rows/Pag

With this function, the user can control the maximum number of rows from the matrix that
will be printed on each page. The default vaue is 50 rows/page, which will fit on paper 11 inches
long. If you use paper of adifferent length, you must modify this parameter using the F6 key.
It is possible to print vertical sections of the matrix (with only one heading and one footnote) by
changing this parameter to the number of rows in the matrix; in this case, the rows will print one
after another without any space between pages. If you do not modify the printer defaults
(changing switch settings), the program will print 6 rows per inch. If this is modified, it is
possibleto print 8, 10 or up to 12 rows per inch. This parameter isignored if the printing is on
the screen.

CALPAN uses 12 lines of the page to print the titles and footnotes. The user should keep

thisin mind when figuring the number of rows that will fit on a printed page.

F8 ColdLin

This function allows the user to control the number of columns of the matrix that are
printed on each line of the screen or printed page. If you select the screen, the program will
always display 5 columns of numbers on each line since the screen has a limit of 80 characters per
line; if you specify anumber of columns per line other than 5, IMPRIME will still useonly 5. If
you select the printer, the user may enter a value up to 20 for this parameter (if you use awide
carriage dot matrix printer). When using paper with awidth of 8 and 1/2 inches (21.6 cm) you

may print up to 10 columns per line.

F9 Dec

This function key alows you to specify the printing format for the numerical cells of the
matrix, that may be exponential, integer or decimal (with 1-5 decimal places: see function "F9
Dec" in Chapter 5).

F10 Others
By pressing this function key, the program toggles between the two sets of function keys.
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14.2 Second Set of Function Keys
F3 Descr

Thisfunction alowsthe user to enter three descriptions. Each one may be no longer than
27 characters. A description isatext that the program prints on the upper left corner of each
printed page (above the row names). Upon pressing the F3 key, IMPRIME will ask you to enter
three descriptions one by one, followed by ENTER. The descriptions will appear on the screen

asthey aretyped. By pressing F1, the program returns to the Command state.

F4 Title

This function allows you to enter up to three lines of titles, each one containing up to 79
characters, which will be printed as headers on the screen or printed page. When you press F4,
IMPRIME places the cursor at the firgt title line and waits for the user to type each one followed
by ENTER. If only the ENTER key is pressed (without titles), the cursor moves to the next line.
If F1is pressed, the program returns to Command. If you "print" to the screen, only the first 48

characters from each line of titles will be displayed to avoid disordering the margins.

F5 Footnt
This function operates exactly as F4, except the text appears at the bottom of each page

(footnote).



CHAPTER 15
FILE MANAGEMENT

The purpose of the ARCHIVOS program is to facilitate the management of files without
exiting the CALPAN system. Upon starting this program, two working windows appear on the
screen, one of which displays the seven available functions. To select one of these functions,
place the cursor at the name of the function and pressENTER. The program will show the name
of the function that can be selected in reverse video. The program aso includes function keys "F1
Exit" and "F2 Help" which are described in preceding chapters.

The functions available in the ARCHIV OS program are as follows:

M CALENG

CALPAN SYSTEM Version 3.8 — FILE MANAGEMENT

Current directory ——> G:NCALPANSMATRIXES

Delete

Print
Copy
Rename
Backup
ChangeDir

IEM.EGC
IRM.ESU
SAUINGE . EGU
DISTHARG.EDU
OTHRGOOD . EGU
ZH.EDU
INDTARES . ECU
PREXCO.ECU
TESTCOTA.ECU
TESTIMT .ECU
ATRASP.ECU
Z.EDu
PREXCO.ECP
OTHRGOOD . ECU

68 Filed{s>

IRM.EI
SAUIHNGS . ET
DRC.ES
DISTMARG.EC
MARGIN.EC
ZIMP.ED
FTRASP.EC
UACOM.EC
ZEUACOM.EC
DOCEUNO. ED
IMPINPUT .EC
GANA . EC
EROGCORR.ED
IRM.DIF

IRM.EIU
SAUTHGS . ETV
DRC.ESU
DISTHMARG.ECU
MARGIN.ECU
ZIMP.EDU
FTRASP.ECV
UACOM.ECU
ZEUACOM.ECU
DOCEUNO . EDU
IMPINPUT .ECU
GANA . ECU
EXOGCORR.EDU
MRIDIF.ET

end of directory for C:SCALPAN-MATRIXES

i End B Help

1.  Directory Displayson the screen the filesin the selected directory.

2. FErase Erases afile from the current directory.

3. Print Sends to the printer the contents of afile in the current directory.
4.  Copy Copies the contents of one file to another in the current directory.
5. Rename  Changesthe name of afile in the current directory.

IRM.ES
SAUVINGS . EG
DISTMARG.ED
OTHRGOOD. EG
ZH.ED
INDTARES.EC
PRERCO.EC
TESTCOTA.EC
TESTIMT.EC
ATRASP.EC
Z.ED
DRC.ESP
OTHRGOOD. EC
MRIDIF.ETU

Screen 13. Program for file management (ARCHIV OS)
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6. Backup Selectively copies the files of an existing directory to another existing
directory (in the same or in another disk unit).

7. ChangeDir Changesthe current data directory.

These functions are executed on the current data directory, whose name is shown on the screen,

except for the functions "Directory” and "Backup” in which the user may specify the disk drive

and the directories.

Directory
This function can show the names of the files contained in any directory on any disk. Upon
selecting it, the program erases the right window on the screen and asks for the disk drive and/or

the directory whose contents you want to know, through the message:

d:\directory name -->_

If you press only the enter key, the program will show the contents of the current data directory
(that shown on the upper part of the screen). Upon starting, the ARCHIV OS program always
executes this function automatically, so the user can see the files contained in the current data
directory immediately after starting the program from the main menu. If you wish to know the

contents of another directory, you must enter its name, followed by ENTER. For example:

d:\directory nane -->B:\MATRI CES<ENTER>

will list the names of the files found on disk B:, directory \MATRICES. Note that you have to
type the character "\".

If the directory does not exist on the pecified disk, the program will not list any file name.
If adirectory does not contain files or you do not type the character "\", the program will give
the message, "File not found."

The meaning of CALPAN file extensions is described in Appendix B.

Erase

Thisfunction alowsthe user to erase afile from the current directory. Upon executing it,
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the program will ask for the name of the file to be erased. The file names should be specified in

the following manner:

<filename>.<extension>

where <filename> is a name of 1-8 letters or digits, beginning with aletter, and <extension> is
another name of 1-3 letters or digits. The period that separates the filename from the extension
Is necessary and required, and there must not be blank spaces in the whole filename. Appendix
B presentsthe file system used by CALPAN and the meaning of the extensions. If the specified
file does not exist in the current directory, the program will give an error message and return to
the menu.

This function should be used with care since the program will erase the file from the

directory. If you do not have aback up copy, you could lose weeks of work.

Print

Thisfunction alows the user to have a printed copy of the information contained in afile
in CALPAN internal format. It functions similar to the PRINT program of the operating system.
Upon executing this function, the program will ask for the name of the file to be printed; if a name
Isnot specified, the program will return to menu. If you specify afile that does not exist in the
current directory, the program will give an error message. Upon starting the printing, the

program will give the following message:

Printing NAME. EXT, press C to cancel

If you press the “c" key, the program will cancel the printing and return to the menu.

Copy

This function permits the user to copy a file from the current directory to another file, with
a different name, in the same directory. Upon executing this function, the program will ask for
the name and the extension of the file to be copied. If you specify the name of a valid file, the

program will ask for the name and the extension of the file where the contents of the first are to
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be copied. If the latter file already existsin the current directory, the program will ask the user
whether to replace the old information with that from the first file or to cancel the copying
operation. Notethat this program copies files, not matrices. A matrix is composed of two files

of the same name, but different extensions (see Appendix B).

Rename

The function "rename" permits the user to change the name of afile found in the current
directory. Upon executing this function, the program will ask for the name of the file to be
renamed. You must enter the complete name (including the extension) followed by ENTER. If
the file specified does not exist in the current directory, the program will give an error message.
If the file exists, the program will ask for the new file name with the message

NAME. EXT new nane?_

such that the user will enter the new file name (including the extension). If this new nameisthe

name of afile that already exists, the program will give the message

NAME. EXT al ready exists, press ENTER

Upon doing so, the program will return to the menu of the ARCHIV OS program.

Backup

Thisfunction alows the user to selectively copy all of the files contained in a directory to
another existing directory, which can be on another type of disk. This function may used for back
up as well as to retrieve files from the CALPAN data directory. The function may be used for
any directory.

Upon executing this function, the user will have to provide the source disk drive and
directory (from where the files are to be copied) editing the current unit and directory that the
program takes as default value, or accept them by pressing <ENTER>.

Next, the program will ask for the disk drive and the directory where the files are to be
copied (it must be the name of an existing directory). If you press F1 during any of these steps,
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the program will return to the menu. 1If you press only ENTER when the program asks for the
"destination” disk drive, the program will assume the current disk by default. If you press only
ENTER when the program asks for the "destination” directory, the program will assume the

ROQOT DIRECTORY in the destination disk drive. The program will immediately display the

names of the origin and destination directories such that the user can verify that they are correct;

the program will then ask you to place disks in the appropriate drives and will wait until the user

presses any key to continue. If a this moment the user presses F1 or “c”, the program will cancel

the back up operation and return to the menu.

If the user decides to continue, the program will continue by showing the file names that

are being transferred, through the message:

NAME. EXT --> <destination disk drive and directory> NAME. EXT (Y/N)_

where <directory> is the name of the directory to which the file "XXXXXXEKEE" will be

copied. The program will ask permission to complete the copying through the message (Y/N)_.
If you wish to copy this file, press the "Y" key; if you do not wish to copy it, press the "N" key
or ENTER. In this way you can make a selective transfer of files from one directory to another
and back up or retrieve only those files you want. The program will ask for permission to transfer
each one of the files in the origin directory and upon finishitignfiorm that the back up has

been completed with the message:

End Backup
Load Cal pan system disk if necessary
Press any key when ready

This message is included to facilitate the work on computers that do no have a hard disk drive.

ChangeDir

This function serves to change the name of the current data directory or that where
CALPAN will look for the data files and copy the matrices it saves. Upon executing it, the
program will ask for the name of the disk drive where the new data directory is found; the user
must press the letter that identifies the disk drive (A, B, C...Z) followed by ENTER. Next, the
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program will ask for the name of the directory. This name must be that of an existing directory,
created by use of the command "MD" from the operating system, since CALPAN cannot creste
its own directories.

If you want to work in the root directory (not in a directory), press only the ENTER key
when the program asks for a directory name, in which case the current directory will be A:\, B:\
or C:\ depending on the disk drive selected.



CHAPTER 16
FILE CONVERSION

The TRADUCE program includes five functions for the conversion of files between various
format types with the purpose of facilitating the interchange of information between and other
programs.

The functions available in the TRADUCE program, in addition to F1 Exit and F2 Help, are
the following:

F3 CA3/DIF Conversion from CALPAN format to DIF format.

F4 DIF/CA3 Conversion from DIF format to CALPAN format.

F5 CA3/ASC Conversion from CALPAN format to ASCII format.

F6 ASC/CA3 Conversion from ASCII format to CALPAN format.

F7 CA1/CA3 Conversion from CALPAN (Ver. 1.2) format to CALPAN (Ver. 3.0)

formet.

F8 CA3/CA1 Conversion from CALPAN (Ver. 3.0) format to CALPAN (Ver. 1.2)

formet.
The F7 CA1/CA3 and F8 CA3/CAL1 functions have been included for the conversion of files
created with CALPAN Version 1.2. Appendix B provides a description of the CALPAN , DIF
and ASCI| formats.

As always, to execute one of these functions, you only need to press the corresponding
function key, and the program will ask for the necessary information to complete the desired
conversion.

At dl times, the names of the files involved in the conversion appear in the work window
aswell asthetype of converson being completed. The program assigns names by default to the
exit files. If the user wants these matrices to have these names, simply press the ENTER key
when the program asks for such names. The exit default name is the same as the entrance name,
except for the extension, which depends on the type of conversion to be completed. Oncethe

entrance and exit files have been specified, TRADUCE will start the required operation.
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M CALENG

CALPAN SYSTEM Uersion 3.8 — TRANSLATION OF MATRICES
FROM-TO OTHER FORMATS

Type of conversion : CALPAH Version 2 or 3 —-> DIF
Input file : IRM.ED
Output filed(s>

Mame for DIF output file or ENTER —3>
1 2 3

Screen 14. Program for the conversion of Matrices (TRADUCE)

F3 CA3/DIF

Upon pressing the F3 key, the program will ask for the name and type of matrix to be
transformed to the DIF format. This file will aways have the extension ’.DIF. If you press only
ENTER, thefile will copy the assgned name by default. TRADUCE will copy the DIF file in the
format specified in Appendix B.

F4 DIF/CA3

When you press the F4 key, TRADUCE will ask for the name of the DIF file to be
converted to CALPAN, as well as the type of exit matrix. Then the program will ask for the
name of the matrix to be copied. If you press only ENTER, it will take the name of the entrance
DIF file by default.

The DIF file must contain information that permits the program to construct a valid
CALPAN matrix. If it does not, the program will give an error message an will not copy any

entrance matrix. The DIF file should be constructed as shown in Appendix B.
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F5 CA3/ASC

This function allows the user to convert a CALPAN matrix to ASCII format. Upon
executing it, the program will ask for the name and type of matrix to be converted. Next, the
program will ask for the name of the ASCII file to be copied. It will accept the name by default
by pressing only ENTER.

Upon converting to the ASCII format, TRADUCE copies two files with the same name,
but different extensions. The file with the extension . ASC’ contains the numerical values of the
matrix while the file with the extension .DIM’ containsits dimensions. The format of these files

IS described in Appendix B.

F6 ASC/CA3

With this function, you can convert the numerical values of matrices created with other
programsto CALPAN format. Upon executing it, the program will ask the user the name of the
ASCII file to be converted, as well as the type of matrix to be created. If the ASCII file exists
in the current directory, the program will ask for the name of the matrix to be copied. It will
accept the name by default if only the ENTER key is pressed. If the program detects any error
at the moment it is loading the file, it will send an error message and will not copy an exit file.

The F6 ASC/CA3 function uses a file that contains numerical values, has an extension
" ASC and corresponds to the format in Appendix B as an entrance file. However, it generates
the two filesthat can produce a CALPAN matrix, in other words, one that contains the numerical
values and another that contains the names of the rows and columns. This Traduce function

automatically generates the names of the rows and columns, numbering them consecutively.

F7 CAL/CA3

This function is provided to satisfy the need of transferring matrices from Version 1.2 to
Verson 3.0 of CALPAN. Upon executing this function, the program will ask for the name and
the type of the entrance matrix (Ver. 1.2). If the entrance matrix exists in the current directory,
the program will ask for the name of the exit matrix. It will accept the name by default if you

press only ENTER.
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F8 CA3/CAl
Thisfunction usesaVerson 3.0 matrix as an input, to generate aVersion 1.2 matrix as an

output file.



APPENDIX A
INSTRUCTIONS FOR THE INSTALLATION OF THE
CALPAN SYSTEM

The CALPAN system s provided on two double sded, double density floppy disks. Table
A.1 shows the files that come on these disks and Table A.2 shows the minimum equipment
necessary to run the system.

CALPAN Verson 3.0 uses awork space in memory with a maximum capacity for matrices
of up to 200 rows x 200 columns. However, it can operate with matrices up to 300 x 300. For
that purpose, it requires 1 Mb of working disk space in the directory where the program is
installed. For its correct operation, CALPAN requires that there must not be any programsin
memory other than itself and the operating system.

A.1 Floppy Disk Installation

Although installing CALPAN in a 1.2 Mb diskette is technically feasible, it will only be
operationaly practical when using matrices not greater than 200x200. A diskette based system
will be extremely slow when used with matrices larger than indicated.

Before using the CALPAN system, it is convenient to make a working copy of the
distribution disks, and to keep the original disks in a safe place.

To start the CALPAN system, type:

capan<ENTER>

and the system’s main menu will appear on the screen. The first time you call the program, you
will have to wait approximately fifteen minutes while the program creates and initializes two files
(CALPANR.MTX y CALPANC.MTX) that will later be used for work space.

Note that CALPAN will look for datain the directory A:\ in disk drive A. To change the
current directory, use the Change Dir function from the file administration program
(ARCHIVOS).
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Table A 1. Files of the CALPAN system*

Progr ans Hel p Texts

CALPAN. COM AYUDA100. HLP
DEFI NE. COM AYUDA200. HLP
MATRANs. COM AYUDA300. HLP
CALCULAG. Com AYUDA400. HLP
AJUSTE. CoM AYUDA500. HLP
PRECI CS. COM AYUDAG600. HLP
Bl ENES. COM AYUDA700. HLP
CALCI D. CoMm AYUDAS800. HLP
FUNCI ON. COM AYUDA900. HLP
RPC. COM AYUDA910. HLP
| VPRI ME. COM AYUDA920. HLP
ARCHI VCS. coM AYUDA930. HLP
TRADUCE. COM AYUDA940. HLP
ARI MAT. COM AYUDA950. HLP

* Creates two additional files, CALPANR MIX y CALPANC. MTX, that are used as
a wor ki ng space.

Table A. 2. System and equi pnment requirenments to operate the CALPAN system

M croconput er: | BMPC o conpati bl e

Operating System PC-DOS Ver. 2.1 or later. M5-DOS Ver. 2.1 or
| ater.

Menmory (RAM: 640K

Di sk drives: Hard di sk. (Use of a two disk drives systemis
feasible if at |east one of them has a capacity of
1.2 M or nore. However, in that case the
operation of the system will be very slow when

using matrices greater than 200x200)
Printer: dot matrix

Moni t or: nonochrone, CGA, EGA, VGA
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Do not try to copy metrices on the CALPAN disk since there is not enough space. Usea

newly formatted disk (FORMAT command of the operating system), placing it in disk drive B.

A.2 Hard Disk Installation
To install CALPAN on a hard disk, it is only necessary to copy the system files (listed in
Table A.1) to adirectory created on the hard disk. To do it, follow these steps:

1
2.
3.

Make the operating system point to drive C:, and the message C> o C:\> will appear.
Place the 1/2 CALPAN distribution disk in drive A:.
At the ">", type the following:

md cal<ENTER>

which will create a subdirectory caled "CAL". You may use any name you want for
the subdirectory.
Next, type:

copy a*.* c:\cal<ENTER>

and the operating system will copy al of the files from the floppy disk to the
subdirectory "CAL" on the hard disk, and will show the name of each file asiit is
being copied.

Takethe /2 CALPAN distribution disk from disk drive A and put it in a safe place.
Place the 2/2 CALPAN distribution disk in drive A: and repeat 4.

To start the system, type the following after the ">" sign:

cd cal<ENTER>

and the operating system will call the subdirectory "CAL", and will give the
message "C>" or "C:\CAL>". Next, in order to call the CALPAN program, type

capan<ENTER>
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and CALPAN'’s main menu will appear on the screen. |If you prefer to do this with

one command, type the following when you receive the message "C>" o el "C:\>":

c:\cal\calpan<ENTER>

If you gave the subdirectory a different name, you must enter that name in place of
CAL. Thefirg timeyou cal the program, you will have to wait a few minutes while
the program creates and initidizes two files (CALPANRMTX and
CALPANC.MTX) that will later be used as a working space.

Upon starting CALPAN, it assumes that the current directory is that from which it was
caled. For example, on the preceding case, CALPAN will look for the current directory in the
subdirectory C:\CAL, which is from where it was called. If you want your data to be in another
subdirectory, you must create it first using the MD (Make Directory) command of the operating

system. For example, if you give the following instruction from the root directory (C:\>)

md matrices <ENTER>

the sysem will create the directory CAMATRICES on the hard disk. Once this subdirectory has
been created, you can have CALPAN use it asthe current directory by executing the Change Dir
command from the ARCHIVOS program.

CALPAN can be started from a directory other than the one containing the system; for
example, from the data directory. To do this, you should type the name of the subdirectory where
CALPAN is located and then the name of the program. For example, if CALPAN is in the
directory C:\CAL and the dataisin C:\MATRICES, you could call CALPAN from the latter with

the command

C:\cal\calpan<ENTER>

Inthis case, CALPAN will look for the datain the directory C:\MATRICES, i.e. that from which
it was called. The drive name may be omitted if both directories are on the same one.
If CALPAN was ingtalled on ahard disk under a subdirectory ( the subdirectory CAL, for
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example) you may find it convenient to create a "batch” file in the root directory (with the

extension .BAT) containing the instructions

ECHO OFF

CD <name of current directory>
<X=>\<directory>\CALPAN
CD\

ECHO ON

where <X=> isthe disk drive, and <name of current directory> is the name of the subdirectory
where the CALPAN system is located. In this case, CALPAN will be called from the
subdirectory indicated in the second instruction, and will assume that it should look there for the
data. This file can be created using the EDLIN program of the operating system or any text
editor. For example, assuming that CALPAN isinstalled on the hard disk (drive C) under the
subdirectory CAL, and the data in the subdirectory MATRICES, the file would be:

ECHO OFF

CD MATRICES
C:\CAL\CALPAN
CD\

ECHO ON

Once thisfile has been crested, the user can call CALPAN directly from the root directory, typing
the name of the "batch” file followed by ENTER. For example, assuming the user created the file
CA.BAT in the root directory of the hard disk (drive C:), the CALPAN system is started by

typing
C:\>Ca<ENTER>

where the underlined text is all that you type. Logically, the subdirectories and the CALPAN
system must exist or the system will give an error message. When you use this "batch” file, the
operating system will return to the root directory in the disk drive where the batch file is located.
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A.3 Configuration of the Operating System
Before using the CALPAN system, the user must verify that the file CONFIG.SY' S (used
by the operating system at the moment the system is initialized) meets the following conditions:
1.  The minimum number of files that the operating system can open simultaneously
must be equal to or greater than 16.
2. The number of work areas for data transfer to/from disk (BUFFERS) should be
greater than or equal to 15.
If these conditions are not met, CALPAN may abort the loading or saving of a matrix, at which
point it will give the message

I /O Error F3 PC=XXXX
Pr ogram aborted

This message indicates that you tried to open more files than the maximum allowed by the system
("Too many open files').

To meet these requirements, it is necessary that the file CONFIG.SY S of the operating
system has, in addition to other needs for the installation desired, the instructions " Files=<N>"
and "Bufferss<M>" where <N> and <M> are natural numbers greater than 16 and 15,

respectively. For example,

<other instructions for the operating system>
FILES=20

BUFFERS=15

<other instructions for the operating system>

will be a configuration that allows CALPAN to operate without problems. To create or modify
the file CONFIG.SY' S, consult your system analyst.



APPENDIX B
THE FILE SYSTEM

B.1 CALPAN File Formats

The CALPAN system stores each matrix in apair of files. In thefirst, the program saves
the dimensions of the matrix as well as the names of its rows and columns; the second file
contains the values of the nonzero numeric entries. Both files have the same name, but different

extensions. The complete name of each file is written in the following manner:

NamesFile  <matrix>.<v><type>
ValuesFile  <matrix>.<v><type>V

where <matrix> is the name the user assigns the matrix to be stored and <type> is the type of
matrix (A, B, ..., Z), according to the description in section 2.1 of this manual. The element <v>
in the name of thefile isaletter that designates the format in which each file is recorded; for the
3.0 version of CALPAN, <v> has the value "E". For example the files MAT1.EG stores the
dimensions, and the names of the columns and rows while MAT1.EGV gores the values of atype
G matrix named MAT1 corresponding to the 3.0 version of CALPAN.

The namesfile isatext one composed of lines ending in the pair of characters <CR><LF>
(carriage return and line feed). Thismeansthat it can be displayed on the screen using the TY PE
command of the operating system. Table B.1 presents the corresponding format.

In order to store larger matrices more efficiently (up to 300x300), the values file is written
as triplets <ROWi><COLUMNj><VALUE>, where each triplet is placed one after the other,
without <CR> <LF> separators or blank spaces, and the numerical entries are copied in binary
form. <ROWi> and <COLUMN;j> are natural numbers that indicate the indexes of the matrix
elements whose <VALUE> is other than zero. <VALUE> is aways written in exponential
notation to 11 digits of precison. The data each consst of 2 bytes each, whose binary values are,
respectively, the row and column numbers of the nonzero elements of the matrix. <VALUE>
uses 6 bytes to store the real number. In fact, each triplet is arecord definable in Pascal in the

following form:
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Tabl e B. 1. Format of the nanmes file

Contents of the line Meani ng

<NF> <NC> mat ri x di mensions (*)
rowl nane of first row

r ow2 nane of second row

r owNF nane of the NFth row

col umil name of the first columm
col um?2 nanme of the second col um
col uimNC nanme of the NCth colum

(*) <NF> is the nunber of rows in the matrix and <NC is the nunber of
columms, and they are separated by bl ank spaces.

TYPE Triplete = RECORD
row - INTEGER {2 bytes}
column : INTEGER {2 bytes}
vaue :REAL {6 bytes}
END; {total 10 bytes per triplet}

(InVersion 1.2 of CALPAN, the values are stored in a text file where each line ends with a

<CR><LF> (carriage return, line feed), as presented in Table B.2).

B.2 The Structure of the DIF Format

DIF (Data Interchange Format) is a format for recording tabular data that can be read by
many other programs. The format uses a series of descriptors to create text files compatible with
application programs, languages and operating systems.

The Dif format was designed mainly to be used with tabular data, organized in rows and
columns, such as those used for a spreadsheet. DIF uses the terms "vector and "tuple" to
designate rows and columns, respectively. The DIF files consist of two sections: a section of

headers and a section for data. Each section consists of a series of elements each of three lines,
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Tabl e B. 2. Format of the values file in Version 1.2

Li ne Contents of the line Meani ng
No.

1 <ROW > <COLUMNj > <VALUE> Nurreri cal val ue of the nonzero
el ement placed in the position

(i,j)
2 <RONK> <COLUMNr > <VALUE> Nureri cal val ue of the nonzero
el ement placed in the position

(k, 1)

M <ROM> <COLUMNr > <VALUE> Nurneri cal val ue of the nonzero
el ement placed in the position

(n, 1)

and follows the format:

<Keyword>
<vector #>, <numerical value>
"<text string>"

where keyword isareserved word that indicates the type of row descriptor, <vector #> is equal
to zero, and <text string> contains a name if <vector #> is equal to one.

To record a CALPAN matrix in DIF format, the program considers that the matrix isin
memory as if it had been created by a spreadsheet, in the format shown in Table B.3.

CALPAN copies each one of the DIF file dementsrow by row; i.e. first al of the elements
from tuple 1, and then al of the elements from tuple 2, etc. Some application programs recognize
this copying method as"Column mgjor order”, even though they actually copy the matrix entries
row by row.

When CALPAN converts a DIF file to the CALPAN format, it expects that the file was
recorded in that same order, and also, that the matrix has been constructed with the structure
shownin Table B.3. If thisisnot the case, CALPAN will give an error message, since it will not

be able to construct an IRM using a different format. In Table B.3, the entries between quotes
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Table B.3. Format of the CALPAN nmatrix in nmenory for conversion to DIF

col um A B C D J X
row 1 2 3 4 c. j+1 C. mt1
1 “TIT “Clll “C2II HC3II “Cjﬂ “Cm”
2 “F1" M11 M12 M13 M1j M1m
3 “F2" M21 M22 M23 M2j M2m
i+1 “Fi” Mil Mi2 Mi3 Mij Mim
n+1 “Fn” Mn1 Mn2 Mn3 Mnj Mnm
"TIT" = "name of the CALPAN file"; "Fi" = name of row i; "Cj" = name of

column ;.

represent alphanumerical values (chains of characters) and the others represent numeric entries

of the n by m matrix.

"TIT" = "name of CALPAN file"
"H" = name of row i

"Cj" = name of column j

Table B.4 shows a scheme of the DIF file structure produced by the CALPAN system.

B.3 The Structure of the ASCII Format

The ASCII format provides great flexibility for the exchange of information between
programs, at the expense of a greater standardization and additional disk space, since text files
are recorded (ASCII). CALPAN, uses ASCII format only for the files that describe the
dimensions and the column and row names of the matrix (extension '.E'<type>’).

The format described in this section is more general than the one used by CALPAN, and
can be used to exchange information between CALPAN and other programs, written in computer
languages such as BASIC, PASCAL, C, FORTRAN, etc., or application programs capable of
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Table B.4. Structure of the DIF file created by CALPAN

El ement descri ptor Comments *

TABLE Fi | e headi ng

0,1

VECTORS Nurmber of colums in the file (mtl)
0, <number of col ums>

DATA Starts the data section
0,0

-1,0 Start of tuple 1

BOT

1,0 Title ("Tit")

"CALPAN matri x"

1,0 Al of the colum nanes of the
"<name of colum 1>" CALPAN matri x

1,0

"<name of colum 2>" (First tuple fromDIF file)
1,0

"<name of colum nw

-1,0 — Start of tuple nunber i
BOT

1,0

"<name of row i>" Name of CALPAN row

0, <value M 1> —

\%

0, <val ue M 2> > -> Repeated for all rows

\Y (i =1, 2, 3... n
0,<value Mj> D L .- Al'l values for row i

\Y (j =1, 2, 3... m
b,<value M e

\V/ _ _

-1,0 End of file

ECD

* Comments are not part of the file.
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reading the ASCII format, since the files are copied in "free format”; i.e. the programs can read
the numeric values of a matrix from a file as if they were reading from the microcomputer
keyboard, following some simple rules.

In the case of the ASCII format, CALPAN only converts the numeric values of a matrix,
since the row and column names are already copied in free format (see Table B.1). The matrix
numeric values are copied in a file with the extension .ASC’ and are found ordered by row
(Column Mgjor Order); i.e. first row 1, then row 2, the 3rd, etc. Each numeric entry is copied
in exponential notation in the form 1.2345678901E+12 with 11 digits of precison. Table B.5
shows the structure of the . ASC' file. Notethat al of the numeric entries are copied, even if they
are zero.

For CALPAN to be able to read and construct an IRM using that information, the file must
have the structure shown in Table B.5. Although CALPAN records al the numeric entries in
exponentia notation in order not to lose precision, it can read whole and decimal numbers from
the ASCII file (see the end of Chapter 5).

When converting from its format to ASCII, CALPAN generatestwo files of the same name
with different extensions. The first contains only the matrix dimensions and uses the extension
"DIM’. Thisfile hasjust one line of text ending with the characters <CR><LF> and contains two

numeric entries separated by blank spaces; the first entry represents the number of rows, while

Table B.5. Structure of the ASCII file produced by CALPAN

Line of ASCII File Expl anati on
<ML1><ML2> <ML3> <MLl4> ... <MLnP<CR><LF> row 1
<M21><M22> <M23> <M24> ... <M2nPp<CR><LF> row 2
'<M 1> <M 2> <M 3> <M 4> ... <M np<CR><LF> roW i
.<|\/h1> <Wn2> <Wn3> <Mh4> ... <MinP<CR><LF> roW n
<CR> = Character "Carriage Return" [ASCI(13)]

<LF> = Character "Line Feed" [ASCII(10)]

<Mj> = Entry i,j of the matrix in exponential form (1.2345678901E+12)

with 11 digits of precision and a total of 18 characters.
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the second represents the number of columns of the matrix. The second file contains the matrix
values specified in Table B.5.

How to create a CALPAN matrix in LOTUS™ or SYMPHONY™

"LOTUS 1-2-3" and "SYMPHONY" are integrated packages of multifunctional programs
and share many file structures. Thus, when we refer to LOTUS, we will be talking about both
programs. 1-2-3 and Symphony.

It is possible to create an intersectoral relations matrix (IRM or CALPAN matrix) using
LOTUS and later converting it to the CALPAN format, using the DIF format as a link, since
LOTUS provides a function to convert from its own format to DIF. Accordingly, a CALPAN
matrix can converted to the DIF format and from there to LOTUS. In this section, we will only
discuss the first part of the conversion (LOTUS -> CALPAN), since the second part is atrivial
reading task in LOTUS.

Tocrestean IRM in LOTUS, it is necessary to construct a spreadsneet (or model) like the
one shown in Table B.3. In fact, thisis how the LOTUS screen would look, except for the
number of columns, which in LOTUS would be replaced by one or more letters (A,B,C,... AB,
AC, etc.). The meaning of the entries or cells of the spreadsheet page is as follows:

a "TIT"incel Al (1,1 in Table B3) should only be a text (string in Lotus), but
CALPAN only usesit for identification and ignoresit. The cell may be empty, but
must not contain a number.

b)  Theentriesinthe cellsB1, C1, D1,... ("C1", "C2", "C3"... in Table B3) should be
the names of the columns of the IRM and be formed of text type (string) data.
These names must follow the rules of CALPAN column names; in other words, they
must begin with aletter, continue with letter or digits and can be no longer than 27
characters.

If the width of the columnin Lotusis such that all of the names cannot be seen on
the screen, it can be expanded by using the "width" format command. This has no
effect on the storage of data in the ".WKS" or ".DIF" files if the constraints
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regarding the column names are not violated.

c) TheentriesinthecdlsA2, A3, A4... ("F1", "F2", "F3"... in Table B.3) represent the
names of rows in the IRM and are subject to exactly the same constraints as the
column names.

d)  Theentries Mij in the cellswhose range is B2...X(n+1) represent the values of the
IRM and must contain the numeric values or be left blank (empty), in which case the
values are interpreted as zero.

Once the matrix has been loaded in LOTUS, it should be saved using the "FILE Save'
function of the program, giving a name to the file. After saving it, select the TRANSLATE
function from the main menu and then the subfunction DIF.

LOTUS provides two types of conversions to the DIF format:

a  Row Magjor Order
b)  Column Mgor Order
Using type a) the matrix will be copied in the following order:

“TIT", "F1", "F2",.."Fn",
"C1", M11, M21, M31...Mn1,
"Cm", M1lm, M2m, M3m...Mnm
Using type b) the matrix will be copied in the following order:

“TiT, "c1t, ezt C3t"Cm',
"F1", M11, M12, M13...M1m,
"F2", M21, M22, M23...M2m,

"Fn", Mn1, Mn2, Mn3...Mnm

Thislast copying order is the one CALPAN uses to convert a DIF fileto CALPAN. Therefore,
you must specify type b) Column Magor Order.



APPENDIX C
USE OF DISK SPACE

The CALPAN system does not provide amechanism to detect the space available on disk;
thus the user should take some precautions. One is to verify that enough space exists on the
system's work disk. This can be done using the commands DIR or CHKDSK of the operating
system; these commands provide the available workspace on disk.

If the CALPAN system tries to copy a matrix or other file to disk, and there is not sufficient

space, the program will cancel the operation giving one of the following error messages:

I/O Error FO PC=XXXX
Pr ogram Aborted

I/O Error F1, PC+XXXX
Pr ogram Aborted

The code XX XX (in Hexadecimal notation) represents the address in memory where the
program was executing the last instruction before canceling. The code F10 means that THERE
ISNOT SUFFICIENT SPACE ON DISK TO COPY MORE INFORMATION. The code F1
meansthat THERE ARE NO FREE ENTRIESIN THE DIRECTORY TO COPY THE NAME
OF THE NEW FILE.

In either case, the program will not copy the new information and the operating system will
take control. Consequently, such that the matrix that was in memory at that moment will be lost.
Thus, it is necessary that you estimate the amount of space you will need to work with the
specific matrices of your project. To facilitate this estimation, follow these general guidelines.

A matrix is stored in two files (se Appendix B), the names file and the values file. The
names file occupies a maximum of 19140 bytes
((300 rows + 300 columns) x 29 characters = 17400, plus 10% for security). The values file
occupies amaximum, i.e. assuming all of the numeric entries are not zero, of 990000 bytes (300
rows x 300 columns x 10 bytes + 10% for security).

Therefore, to be able to save amatrix onto disk, it will be necessary to have the following

Space available:
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Required disk
File space (in bytes)
Names 19140
Values 990000
Total 1009140

Note that the dimension of the matrices used (number of rows by number of columns) plays
an important role. The conditions mentioned correspond to the maximum space needed.
However, most of the time, the matrices only contain values in approximately 50% of the entries,
and since only values other than zero are saved, the previous totals can also be reduced by the
same percentage.

Y ou can use a practical rule to estimate the necessary space, building on the dimensions,
and the "density” (amount of nonzero elements) of the matrices with which you are working.
Thus, N will be the number of rows and M the number of columns of the matrices you are using,
and P the percentage of nonzero elements. The following formula calculates the minimum disk

space necessary (E) to work with CALPAN.

N*M*P
E=————* 1009140 (bytes)
90000

For example, assume that a project requires working with 50x120 matrices and the density
of these matrices is 75% (75% of the values are nonzero). Thus, you need the following

minimum space on disk:

50* 120 * 0.75
E= * 1009140 = 50457 bytes
90000

This minimum space should be available on disk each time you try to save a matrix with these

characteristics.



APPENDIX D
THE UPDATING FOR RELATIVE PRICE CHANGES

D.1 Introduction

This appendix explains the limitations, and the assumptions underlying the formulas that
the AJUSTEG program uses to update the matrices of total requirements of nonproduced inputs
and transfers (type G) for relative price changes.

Existing matrices, or the datato prepare them, often correspond to a date prior to changes
in relative prices of nonproduced inputs (foreign exchange and labor, for example) that may have
affected physical coefficients, the relative prices among the produced goods, and between them
thetraded goods. This may have affected the “tradeability” of some goods, i.e. goods that were
nontraded before, now become traded and vice versa.

In the case of input-product matrices, there are updating methods that aimed at capturing
the changes in relative prices as well as those in physical coefficients. The best known of these
procedures is the RAS method and several authors have analyzed the margins of error involved
in its us€® The characteristic common to all of these procedures is that they were designed
keeping in mind input-output matrices inserted in a system of national accounts. When you use
this type of matrix, and the data required by the RAS method is available, it is to be preferred to
the method used by the AJUSTEG program. However, very often this data is not available, or
ad hoc IRMs are used, what suggest the need to consider other methods.

Let us begin by distinguishing between the changes in the "tradeability” of the inputs on one
side and the effects over the physical coefficients and relative prices on the other. The former
should be resolved before trying to incorporate the latter. If you are working with an existing
matrix, it will be convenient to return to the data used to prepare it and reconstruct the cost
structures that have been affected by tradeabilty changes. On the other hand, if you try to prepare

a matrix using the data from before the relative price changes, the problem of the change in

2 For adescription of the RAS method, see Bates and Bacharach (1963), United
Nations (1973) or Bulmer-Thomas (1982). Allen (1974), Lecomber (1975) and Lynch (1979)
provide evaluations of the method with empirical bases.
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tradeability should be resolved during the preparation. In both cases, the result is an ad hoc
matrix that reflects the tradeability of the goods corresponding to the situation after the price
change, but whose value coefficients are those corresponding to the situation before this change
took place. Therefore, it will be necessary to incorporate, the effects over the physical
coefficients and the relative prices of the nonproduced inputs. The question is, how can we
incorporate these effects into the matrix?

It will not be feasible to incorporate the physical coefficients unless you build a new matrix
using the data that reflects the changes in relative prices, in which case both types of effects
(quantity and price) will be incorporated in the new matrix. On the other hand, if you can assume
that the effect over the physical coefficients can be overlooked, you may use a series of
procedures that assume fixed physical coefficients, and that incorporate the price changes of the

produced and nonproduced goods using their respective prices indices.

D.2 Using PriceIndexes
To present the general procedure, we will start with a simple example. We assume that
from the data corresponding to the old relative price system, but incorporating the changes in the
tradeability of the products resulting from the relative prices changes, we have prepared the
system of intersectora relations described by the equations

2iQ;Pi 2, Uy P =P

where g; is the quantity of the produced input i needed to produce one unit of product j, p; (p)
isthe price of the input (product) i (j), W, is the quantity of the nonproduced input j, and p, is the
respective price. The system of corresponding value coefficients will be

g+ =1

were the matrix coefficients are
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P Pn
;=0 — fiy = Uy —
B; Y
The change in the relative prices of the nonproduced inputs means that instead of having
the old prices pi and ph, we will have new ones pin and phn. If these price changes have not

affected the physical coefficients, q; and uy;,* the new system will be
20 p+ 2, Uy ph=p] [D.1]

where p are the new prices of the produced goods. Starting from the new price system [D.1],
we can write another system dividing each equation by the old product price (p,) and multiplying
and dividing each input coefficient q; and u,; by its respective old price (p; and p,). Thuswe

obtain the system
PP P b P
20y — —F 2 Uy — — =— [D.2]
B P B P B

that we will cal price ratios. The system [D.2] of price ratios presents two important
characterigtics. Thefirst isthat we can express the system of price ratios as a function of the old

value coefficients, or
2ia;z+2,1,2,=12 [D.3]

where z, z and z, are the ratios of the new to the old prices. The second isthat it has the same

val ue coefficients as the new price system. In effect,

PP B o
O — — — =0 — = &
P PP o

®  Remember that the changes in tradeability of the products have aready been
incorporated.
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Ph Ph P Ph
Uy — — — =uy — = fj

P Py P} o

Therefore, using a 3x3 example to illustrate the matrix algebra involved, we can transpose

matrices A y F, and write the system of price ratios as a function of the old price system,

obtaining
I 1 l_ 1 1 T
all a2l a31| [z1 0 O 1 f11 f21 -~ — Elo 0] | 1]
z1 0 1
al2 a22 a32| |0 z2 0 1| + |f12 f22 =10 z20 1
0 z2 1
al3 a23 a33| |0 0 z3 1 f13 23 L B 0 z3| | 1 |
L I S _ B
or smply
Az[+FZz[1]=2[1] [D.4]

where A’ and F’ are the transaction and the nonproduced inputs matrices, transposed, z and z, are
diagonal matrices (indicated by the circumflex accent), and [1] is a column vector of ones. To

calculate the system's coefficients, we premultiply by z*. Thuswe obtain
SIA S +21 P 5 (1] =[1] [D.5]

We have dready mentioned that thisis the system of coefficients corresponding to the new prices
and, therefore, for given physica coefficients, we can obtain it using the matrix of vaue
coefficients corresponding to the old coefficients and indices of the ratios between the new and
the old prices for the produced (vector z) and the nonproduced inputs (vector z,) through the
formulas®

AT=[a] =21A'2 [D.6]

4 Bulmer-Thomas (1982) and United Nations (1973) provide a more detailed discussion
of thistype of procedure.
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Fr=[f]=2'F2, [D.7]

Starting from the new coefficients matrices, we can now calculate our new matrix of total

requirements of nonproduced inputs and transfer payments by
G"=( - A" IF" [D.g]

It can be shown?® that, replacing A™ and F™ in [D.8] by their expressions[D.6] and [D.7],
the new matrix of total requirements of nonproduced inputs and transfer payments can also be
directly calculated as

Gr=21(1-A)IFY, [D.9]

It isimportant to point out that even though the physical coefficients have not been affected
by the price changes z and z,, the price updating will till involve levels of error that are difficult
to avoid. Inthefirst place, the preparation of ad hoc matrices generaly does not include the
congtruction of amatrix for traded inputs. Instead, the traded inputs are decomposed into foreign
exchange, taxes and other costs, and the totals for foreign exchange and taxes are assigned to two
lines in matrix F. This simplified method makes it difficult to incorporate the changes in

international prices. In effect, the value coefficient of the foreign exchange will be

fs = 2k Ugu Pc o) / P

inwhich uyis the physical coefficient of the traded input k, p, its foreign exchange price and e the
exchangerate. Therefore, the assumption of fixed physical coefficients requires having an index
for the international prices of the traded inputs of sector j and one for the exchange rate, and we
will be left with the problem of the "currency basket”.

A second aspect to which we referred are the effects of the changes on the tradeability of
the products. If anontraded input on the original matrix becomes imported, the corresponding
change will be incorporated in the original coefficients matrix starting from its domestic price at

> Seethe note at the end of this Appendix.
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that moment. Then, when updating, it will be affected only by the exchange rate and international
prices, without considering the effect of the difference between the domestic prices of the
domestically produced input and the imported one.

Finally, athird problemin the gpplication of the method just described is that in many cases,
the required price indexes are not available; in particular, you will not have the data to prepare
vector z, which leads us to discussion of a second procedure: that used by the AJUSTEG

program.®

D.3 Updating with Endogenous Price Indexes of Produced Goods

If the price indexes for the produced goods are not available, it is possible to use the input-
product price model to calculate them as a function of the price indexes of the nonproduced
inputs, and later use them to update the matrix. Recall from [D.4] that we can present the system

of equations that determines the price relations as

A'Z[1] +F z[1] =2[1]] [D.4]
and thus write the vector z of the price relations of produced goods as

z=(1-A)'Fz [D.10]

Once vector z is calculated, we replace it in the system of price ratios [D.4] premultiply by 2%,

and so obtain the updated value coefficient matrices as

A

Z'AzZ[Y)+Z2' P2 [1]=[1

where

®  Londero (1992) proposes and exemplifies an approach for the case when some of the
Z are available.
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FP=Z'F2,

result from using the vector z calculated using the input-output price model. Then, as in the
previous case, we can calculate the matrix G™ of tota requirements of nonproduced inputs

corresponding to the new price system starting from the expression [D.8]
Gn: = (l _ An:)—l Ev [D8]

or, replacing [D.6] and [D.7] in [D.8], directly from the coefficients matrices corresponding to
the old prices as

Gr=21(1-A)IFY, [D.9]

Expressons[D.9] and [D.10] are the ones used by AJUSTEG to calculate the new type G matrix
when al of the coefficients z, are exogenous, but without transposing it, i.e. as G" = [gy].
Therefore, according to what we have presented in this section, the procedure for
correcting a matrix of total requirements of nonproduced inputs when vector z is endogenous,
must follow this sequence:
) estimate the price relations between the nonproduced inputs z, and order them as
column vector z,
i)  calculate the ratios between the prices of the produced goods z as
z=(1-A)'Fz; and
lii)  calculate the total requirements of nonproduced inputs corresponding to the new
pricesasG"=7" (I - AY' F"z, where the vectors z and z, have now been arranged
as diagonal matrices.
The AJUSTEG program carries out the operations described in ii) and iii).
Findly, it islogical to point out that the calculation of vector z by this process will always
be an approximation and the margin of error will depend on the precision with which the input-

output price model [D.10] captures the price determination mechanism.
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D.4 Nonproduced Goods or Transfer Payments with Price Indexes Endogenousto the
System
We now consider the case of the sales tax and profit margins calculated over the price.
To avoid complicating the notation and the interpretation of the calculations, it is convenient to
start only with the sales tax. The system of the price ratios when a sales tax exists can be

presented in matrix form as
A+T)z+V'Z =z [D.11]

inwhich T isthe diagona matrix of the coefficients t (i. e., the sdles tax rate), V' is the matrix F’
without the column corresponding to the taxes t; and z, the vector of the z, excluding the
corresponding to t;. If the price ratios vector of the produced goods (2) is not available, it can be
calculated from [D.11] as

z=(-A-T)Y'v'z [D.12]
Then, knowing vector z, we can write the price relations system [D.11] as
AZ[A+V' Z [ +T2z[1] =2[]]

and obtain the coefficient matrices corresponding to the new prices from those of the old prices

premultiplying by z'*

PIAZ[U+ 2V 2 [+ 20T 2[1] =[]
[D.13]
AT[1] + VT[] o+ T =[]

From the same matrices, we can calculate the total requirements of nonproduced inputs

corresponding to the new prices as

Wr=(l - A")tv" [D.14]

t"=( - AM T[] [D.15]
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where W™ ismatrix G" excluding the taxes column and t" is the vector of total tax requirements.
Replacing A™, V™ and T"in [D.14] and [D.15] by their expressionsin [D.13] as a function of

coefficient matrices corresponding to old prices, it can be demonstrated that
ZY(1-A)YV [+ 0 -AYIT Z[1) =[] [D.16]

We can now interpret each one of the terms in the previous expression. In the first, the

product
(I = AV =[r] [, h # salestax] = [w, h # salestax]

Isthe matrix of total requirements of nonproduced inputs and transfer payments corresponding

to the old prices, excluding the salestax. Therefore,
WP=21(1 - A) V' Z) = [W, z, # Z] = W)}, h # salestax]

correctsthe total requirements of nonproduced input h by the ratio of the new to the old prices
z,, and then calculates the coefficients again dividing by z. This will be the matrix of total
requirements of nonproduced inputs and transfer payments corresponding to the new prices
W™ =[wi,], for h different from the sales tax. The second termin[D.16] is more complicated.
Thetota sales tax requirements depend on the total requirements of the produced inputs; these

prices will change in z. Thus, the second term will be
Z'(1-AYTT2[1] = [ritiz/z][1]

which can be interpreted in the following manner. The product r;; t; are the total tax requirements
for product j attributable to the total production of input i necessary per unit of j. Next, this
product is corrected by the ratio between the prices of i and, finaly, the coefficients are
recalculated dividing by z. Upon multiplying the matrix resulting from the vector [1], we obtain
the vector

=zt - AT 2[1] = ritiz/z] [ =[2ir; 2/ 2]
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that contains the new total requirements of sales tax for sector j, or vector t". Now, we can

reconstruct the complete matrix of nonproduced inputs and transfer payments as

G"=[W" [t"]

In the case of a devaluation, the preceding presentation assumes that tariffs are not
modified. However, the devaluation may be accompanied by, for example:
a areduction in the import taxes if the objective isto "liberalize" trade; or
b. increase in the export taxes for agricultural products if the object is to stimulate
industrial exportswithout affecting the domestic prices of the agricultural products
and their derivatives while at the same time collecting the additional revenue
generated by the devaluation.

We will consider this case with our example from sector 2. Let

aptaytap+td,+t7+t+t+w,=1

be the cost structure corresponding to the old prices to which we have incorporated an export

tax t3. Thus, the effect of the devaluation over the final price will be

apztayztagz+d, + A+ 2+, +W,2,=2

which we can solve using the procedure already shown. However, we should point out that the
correction will be possible if:
a  the size of all of the ad valorem import or export taxes on inputs vary in
approximately the same proportion;
b. import taxes have been distinguished from export taxes and the latter from the
respective subsidies; and
Cc.  the specific taxes have been distinguished from the ad valorem taxes.
This makes it necessary to avoid the aggregation in the matrix of direct requirements of
nonproduced inputs F so that we do not find ourselves affected later by self-imposed limitations.

We will now consider the case of the profit margins. |If these are calculated as a fixed
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proportion of the price of the product, then they are treated in the same way as the salestax. If
we call the diagonal matrix of coefficients of profit per gross value of production B, the price

ratio replacing [D.10] will be
(A+T+B)z+V'Z =1z [D.17]

inwhich V'’ isnow the matrix F’ excluding the columns corresponding to the sales taxes and the
profit margins, and Z,, is the vector of the z, excluding those corresponding to the mentioned
columns, If the price indexes for the produced goods were not available, vector z can be

calculated from the preceding equation as

z=(1-A-T-B)tV'Z [D.18]
Next, knowing vector z the system can be expressed as

AZ[A+V Z [1]+Tz[1]+Bz[1] =2[1]

Premultiplying by Z * we now obtain the value coefficients corresponding to the new prices as a

function of the coefficient matrices valued at the old prices, or
ZIANZ[+ 2V R+ 2 T z[)+2'B2z[1]=2[]] [D.19]
A"[1] + VT[] o+ TU[1] + B"[1] =[1]

From here, we will be able to calculate, as in the preceding cases, the total requirements of

nonproduced inputs as

Wnl - (I _ Anl)fl an
t"=( - A") T[]

b™=(1 - A" *B"[1]

We now replace A, V™, T" and B" by their expressionsin [D.19] as afunction of the coefficient



116 CALPAN. User’'s Manual

matrices corresponding to the old prices and obtain

S - AYIV 2 [ +21( - A)ET 2[1] +

Z'(1-A)'Bz[1]=[1 [D.16]
where

Wr=21(- ALV 2
=211 - A)LT 2[1]

b"=2'(1-A)'B2z[]]
whose interpretation is the same as in the case of the sales taxes. Findly,
G"=[W™|t"|b"

will be the new matrix of total requirements of nonproduced inputs obtained from the matrices
corresponding to the old prices. The AJUSTEG program uses equations [D.18] and [D.20], but

presents the results in transposed form,
r 7
W |
- |
G'=[gy] = | t" ||
b"|
L

Noteto Appendix D
Replacing [D.6] and [D.7] in [D.8] we obtain

G =[l-2 A3 2 F 3, [D.21]

Now, we define
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Cl=[l-2'A9?

that, replaced in [D.21] allows usto obtain
G"=C!'Z'Fg,

Recalling that C* z* = (z C) * we can write

Clyl=(2C)'=[2- 22 A9

=[2- A
=51( - A)?

Replacing [D.24] in [D.23] we arrive at
G"=z'(-A)'Fz.

which is expression [D.9].

[D.22]

[D.23]

[D.24]
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