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Figure 3: Running a simulation

Equations file

Base coefficients

#i
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example.EQ4 example.BCV

ABSTRACT

GEMPACK (General Equilibrium Modelling Package) is a set of software designed to
assist in the development and implementation of economic models, especially
computable general equilibrium models. The software package has reduced the cost of
model development by virtually eliminating the need for the modeller to write special
purpose code and tailor-made programs. Users do not need to be familiar with any
specialised computing languages because GEMPACK uses an essentially algebraic

language which is easily understood and provides good documentation of the model
itself.

Specify closure
to be used.

closure.STI

UP SAGEM
<closure,sti

Environment file
example.EN4

This paper is a non—technical guide for first time users of GEMPACK. Firstly it
describes the various components of GEMPACK in relation to developing and
implementing economic models and using these models to run simulations. Secondly it
covers the necessary practical details of exactly how the user will set up and use
economic models to conduct simulations and the outputs that should be expected.

Finally, it discusses how to use GEMPACK as a tool for manipulating data. A glossary of
relevant GEMPACK terms is also included.

Run
simulation

Up EXAMPLE
<shocks.STI >*,L0OG

Specify shocks
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Simulation
results

Solution file

New database
example.SL4

example.UPD

Examine solution
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Figure 1: Overview of GEMPACK

HITCHHIKERS GUIDE TO GEMPACK:

1 Introduction

The development and use of large computable general equilibrium (CGE) models by
economists has become common in the last decade. Codsi and Pearson (1987) have gone
as far as stating that it is the ‘fastest growing area of applied economics’. The Industry
Commission has used these models extensively for a number of years with the ORANI2
and more recently the SALTER? and WEDGE?* models.

As the name computable general equilibrium suggests, most of these models could not
be used without computers. However, the computer implementation of such models has
been a very time consuming and resource intensive activity. To understand why this is so,
it is useful to first consider the stages that the model developer must go through when
building an economic model.

As with any economic model a computable model requires a body of economic theory
that captures those aspects of the economy that the modeller considers important. This
procedure is called defining the model and consists of deriving the equations that
capture the appropriate theory and assembling a database containing the behavioural
and technological coefficients and the initial values of the variables.

In defining a model, a simplified version of the ‘real world’ is produced. This means it
concentrates on certain aspects of the economy while abstracting from other features
that are not viewed as vital to the problem being considered. In this way an economic
model is analogous to a road map which, while concentrating on producing a scale
version of the road system, abstracts from many other features of the terrain being
followed.

After defining the model the user must write the necessary software before it can be
implemented. This can be a time consuming task. Pearson (1988) reports that 48 person
months were required to develop the original software for the ORANI model.

Along with being time consuming much of the special purpose code associated with
CGE models is model dependent in that it is only relevant to a particular model and it is

Phase 1
MODEL DEFINITION
GEMPACK begins
Phase 2
MODEL IMPLEMENTATION
Step 1
Prepare a
suitable model
definition
TABLO
Input
file
Step 2
Run TABLO
FORTRAN
programs
Step 3
Base data Create the
model
Verify the Equations
model file
Phase 3
Run wwomz MODEL USE
GEMPIE
Simulation
results

11 would like to thank my collcagues at the Industry Commission, especially Michelle Gotch, Kevin
Hanslow, Patrick Jomini and Ken Pearson of the Impact Project for their generous comments on earlier
drafts. All remaining errors and omissions are mine.

2 See Dixon, Parmenter, Sutton and Vincent 1982,
3 See Jomini et al 1991,
4 See Industry Commiission Report No. 135,

Source: Codsi and Pearson 1988.
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2.2 TABLO -- implementing a modeb

Once the underlying theory of the model has been developed and the original system of
equations (often nonlinear) describing this theory formulated, it is necessary to
implement the model. The steps involved in implementation are shown in Figure 1. The
implementation process consists of everything from transcribing the model definition
into a suitable Input file to generating the Equations file. TABLO is the part of
GEMPACK that handles model implementation.

The first step in implementing a model is to reformulate the original equation system
into linear form. This is necessary as GEMPACK uses Johansen’s linearisation
procedure to calculate solutions (see Pearson and Codsi 1988). The Johansen method
requires the equations of the original system to be approximated by linear equations
whose variables are percentage changes in the levels of the original variables. Thus, the
linearised version of the model is a first order approximation of the original non-linear
system.

The Johansen method was chosen because of the relative ease of obtaining solutions to
linear models compared with nonlinear models. This method does not give exact
solutions because of the linearisation errors arising from expressing the underlying
model as a set of linear equations. However, from the experience of the Impact Project
and the Industry Commission thus far, it appears that the numerical results achieved are
often of the correct order of magnitude making them accurate enough for economic
policy interpretation. If the problem of linearisation error is too severe, the technique of
multiple step simulation can be used to reduce the error. This procedure will be
discussed in more detail later.

The next step is to transcribe the linearised version of the model into a form that can be
processed by the GEMPACK program TABLO. This is done by constructing a text file
which contains the variables and equations of the linearised model. This file is called the
TABLO Input file. The TABLO Input file is an algebraic representation of the model
definition. The algebraic format of the TABLO Input file makes it relatively easy to
construct as it eliminates the need for the modeller to have expertise in computer
programming. Along with being relatively easy to write, the algebraic nature of the Input
file means that it is also a coherent and comprehensive documentation of the model.

It is usually preferable that the initial TABLO Input file not contain any references to
the data files used. This ensures that it is easy to use or modify the model for use with
different data. The flexibility of GEMPACK makes it useful in developing new models
from existing TABLO Input files.

After the HEU.E file is complete the TABLO program is run; it performs the following
three operations.

5 See Pearson and Codsi 1991a,b for more detail about implementation.
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Glossary!3

Computable general equilibrium model— A quantitative model of an economic system
for which numerical solutions can be calculated. These models are usually solved on a
computer as they often contain many equations and draw upon large databases.

Defining the model — Deciding the purpose and economic content of the model and
the base period data that will be used.

GEMPACKY ~~ General Equilibrium Modelling Package. A set of model independent
software to aid in the implementation of economic models.

Implementation— The task of transcribing the model into a form that can be executed
by a computer and creating the Equations file.

Johansen’s method — A method for solving computable general equilibrium models,
Equations in the levels of the variables of the model (guantities, prices, etc) are first
replaced by linear equations whose variables are percentage changes in these levels. The
model is then solved in this linearised form.

Model closure — A particular partitioning of the variables in an economic model
whereby each variable is declared as either exogenous or endogenous. Also called the
economic environment.

Semantic error — The error which occurs when two parts of the TABLO Input file are
logically inconsistent.

Shock — A change in the value of an exogenous variable of a model that is set by the
user before the model is solved. For most variables in a Johansen style solution process,
the shock is a percentage change, but for some variables it is a change in magnitude
(that is, in level).

Simulation — An economic experiment designed to show the effects of a given set of
policy changes (shocks) introduced into the model.

Syntax error — The error which occurs when the format of the TABLO Input file is not
what is expected by TABLO.

13 See GEMPACK Document No. 11.
14 Gempack Manager

C/- Dr K. R, Pearson

Impact Project

Monash University

Clayton Victoria 3168, Australia.
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3) Automatic writing of programs — Once the TABLO Input file has been
checked and contains no errors, the TABLO program automatically writes the Input file
into Fortran source code. The Fortran source code is readable by those with good
knowledge of this language. It is at this stage that the impact of GEMPACK can be
appreciated. Instead of having to write the Fortran code for the model, GEMPACK
generates this antomatically from the TABLO Input file.

In the final stage of the implementation process the Fortran source code is compiled
into machine code (not human readable) and linked with libraries of routines from
GEMPACK. The resulting program operates on the data to produce an Equations file.
When this is completed the model should be verified to ensure that it has been
implemented as intended. This ends the implementation stage of GEMPACK and the
model is now ready to run simulations and/or manipulate data.

2.3 SAGEM — Solution Algorithm for General Equilibrium Models

A simulation is an experiment to show the effects of a given set of policy changes or
other shocks introduced into the model. For example, the modeller may wish to examine
the effects of trade liberalisation on an individual economy or group of economies. In
terms of comparative static methodology the simulation compares the equilibrium
attained after the shocks have worked their way through the system with that which
would exist without the changes.

SAGEM is the program that solves the linear set of equations that make up the model
giving the results of the policy experiment being conducted.

However, before a simulation can be run the user is faced with a number of choices
relating to the nature of the particular policy experiment to be conducted which will
need to be faced before every simulation. These choices are: 1) what values are to be
chosen for the parameters; 2) what economic closure will be adopted; 3) how many steps
are to be used in the computation of the solution; and 4) for which endogenous variables
are results required.5 Each of these decisions will now be explained.

Parameter Values

The values of the parameters used in the model (eg. the elasticities of supply and
demand with respect to price) are given in the database. It is the responsibility of the
modeller to supply these parameters in the construction of the database.

The model closure

In all economic models under consideration here, the number of variables exceeds the
number of equations. This means that the model is incapable of determining all the

6 Dixon, Parmenter, Sutton and Vincent (1982), p. 287.




€2

7

o~

(Z)1IW +

1
H

(z)anazx / ((z)T9gag -

i

-

udLHS .
wLIASu
add ISy,

e

[3S

f{Z)INAE / (Z2)IIH =

Ispesy elepmsu 9TTJ 03 LINS S3ITIM
Iepesy e3jepmsu BTTJ 03 LINS 93TaIM
Iopray ejepadu 9TTI 03 ILIIS ®3TIAM

i SINAWIIVIS JITHM |
(z)zaiws (Bex‘z’ITe) ernurocy

{ | SWODUT I030BI 38U UT puel JO 2IBYS |

.

(z)zaws (Bax’z’1Te) 3USTOTIFSOD

(Zyax) = (z)aads (Bsx‘z’TTe) ernuwiod

{ | swoout Iojoey jeu ur Tezrdes Jo savys |

(Z)LaMs (box’‘z’TTe) IUSTOTIIFS0D

f(2)andx / (2)Ir1 = (2)Lr1s (bea’z’Tre) ernuxod
! ] SWOOUT JI0oj0vI DU UT Inoqel JO axeys |

(2)I1d  +

! wSTIVe I9PRIY OILVd
¢ wbTIVs I9pRaY OILLVd
¢ wETIVw J9pesy OILVd

! { uotietooadsp |

! { pueT jo @besu Tel03l
Teatden jo sbesn Te303
i Inogetr jo s|besn (el0n

TPpou ¥IIIVS UT suorbox

(z)rr

(z)axzs (Bea’z’iTre) 3uULIOIIIe0D
¢ {z)1yd3qa
= (Z)INAR (Pea’z’ire) eTnuiog

{ ] PUWoDUT I030RI 38U |
(Z)IN4A (Bex’z’/TTe) 3USTOTZIB0D
i SIULTOTIISO0 poajRINDOIRD |

w0CI¥y J8Pe2Y OILVA ®TTF woxy (Z)T1¥dda (bex‘z’iTe) pesy

9TTY woxIy (Z)LIK (Pesx‘z’Tre) pesy
9113 woxy (Z)ILI¥ (Pex’z’yyre) peay
9T1I woxy (z)iL1 (Box’z’TTe) pesy

i Sjuswalels pesy

(z)18g3a  (Bax’z’T1e) 3JUSTOTIIOOD
i (Z)aaW  (Bex’‘z’Tre) 3USTOTIIDOD
i (2)aix  (Bsa’‘z’Tre) jueTOTIFL0D
i (2)ax1  (Bex’z’TTR) 3ULTOTIFSOD

i SuUOT3eIRIOSOP JIUSIDTIFLOD |
Jo Jequnu ; (sbex - tbhsa) bsx jeg

i Sajuswej3els 39S |

{ # eaEp MBU UTBIUOD O3 BYTJ # ejepmou (msu) o714
¢ # eaep andino—jndut HuTuTRIUOD STIF # OIIVA =TTd

i SuoTleIeIosp STTd |

QW0dU] J030B] 19U Ul sioowy Areuird jo sareys rojdurexy

4q posneo uONNOS oyl Ul 9SLE ABWI SIIBINDIBUI ‘DInpaooid UOHEBSLIBAUN S USSURYOL
BlA paajos pue pajusweduy a1 JYOVIWED Suisn padojessp spepowr [[e ssneosg

pesn 8q 01 sdajs Jo JsquunN

"POUTULIS}SP 918 JOULIOY SU} YIYm LI Aeam oY1 38uByD 0} 12][SPOLU Y} MO[[E 8L} SS[qRLIRA
31ys snousSoxs Jumureiuoo suopenbs ur resdde Ajpeordfy sejqeriea sseyy, “uondwnsuod
areatrd 21282188e 01 poxopur Aew os pue siseq [EOR2109Y} Lur Sawy j0u op ‘sjdurexs 10§
‘INVYO Ul SPUBLIRD JUSWUISA0L) ‘KB Apeal puB Y3nol € ur paupuiIelsp ole g L10a1)
SIuOU0? &q paupuaiep Asnoiofu 10u osre sie sojqeuea Aonod jusuwuioaod owog

‘se[qeLIea ay3 9s1ueoxs 0 J0q 92101 S[31] ST SISY) SISLD 35U}
uj ‘pepow oyl Ul pojuswa(dull 8q jouued A100Y) oy} 9S[3 10 SISIXO UOHBUIULISIOP
1oy Jnoqe £109Y) snotou ou 98uryd [ROTUYDR) PUR $3ISE SB HONS $I]QRLIBA SUWIOS 10,

"sopqenea £110d pue ‘A10911 OJWON0I9 AQ PIUTUIISIOP A[ISED 10U S8 YIIYM SI[qRLIEA
‘TUSWUOIIAUS DIIOU0S A} Ajpads oigm Sojqerres oIe 9soy], 'So[qeiiea snousfoxs
JO SISSE[D PBOIG 921y} olv SIOYY, ‘WISAS oyl opsIno A2ipus 1o Apfre| psummieisp
a1e JeY) SA[qeLIeA 250y} 3s1uaBoxe 01 pue pofepour Suioq WISAS SY) UIYIM PSUILLISIAP
I8 Tl SI[qelIBA 3SOYL SSIUSFOpUD 01 St 2unsop syt uodn spep 03 Aem jsopduns oy

*sproy 1e8uoy ou jurensuod Kddns
a1 asnedsq snousdopua oq ued Loyl uni Juol oys uy ‘resemoyy “Aiddns psxyy up sre Lo
95NEOq UNI LI0YS oU} Ul snoudfoxs 94 [[IM SIUSWMOPUD 30IN0S3Y] "PoIepisucd Sureq st
unr uoj J0 Wpsw ‘Woys a3 Joyieysm uo pusdsp osfe [jim paidope SImso [apour Sy,

'snousfopus aq [ JuswAodws Jo 91wl oyl pue snousfoxs opeur
aq jim sofem teys sorpdu iy, “un 310ys a3 ui isiszad Aewr juowfojdweun Areunjoaur
JO uonEnIIs ® 1Y) 21030104} pue Apjoinb 1sufpe j0u op safem jeyl swnsse AW ISTWION00D
Ioyjoue puey Iouo 3y uQ snousfopud sofem pue snousfoxe oq [ Juswikojdws jo
9181 3Y1 ased sy u) *(019z 81 Juswikoduroun Jo 91el fernieu oy} 18y} 91 — juswkojdweun
0I52 S1 910U} 1B} UBDW JOU SB0P SIYI) JeyIB 1noqe] o) 1eaps o1 Ayomb 1snfpe sofem
YU 249113q Aewl ISTWIOU03 SU0 ‘F]dWEXS 10 “SYIOM PLIOM oI MOY JO MBIA S IOEPOLI
ay3 pue parpnpuod Juieq juswiadxe Lorjod oy Aq peunuialep st SInsop Spow Ayy,

"$1US3 S[QISUIS URIQO 0} 13PIO UY sansop oy} Juikywads usym usyel
9q Isnur orey "ssa[duUueEst A[[eoRUOU0ID 3q [[US Ing sejqenea snousfopud JO Ioquinu
1031102 Y1 2ABY ALW NSO ¥ "UOHIPUOD JUSIIYNS € JOU S J1 PIjea A[EdIUION09 2q 0}
2INSO 2y} J0J UOTHPUOD AIBSSOd9U ® ST SIY) S[IYM “I[qRIOS SI [opowr oy} 08 suonenbs Jo
Iaquinu 5y1 [enbs 1snuw s9[qeLies SNOUSFOPUD JO IQUINN SY} PI[EA 3G O} SINSOP Y} 104

‘(1epow o3 Aq pauruLIelap 950Y]) SO[RLIEA SNOUSTopUD
pue (jepowr oy uEE:o pouUTLISIap) SI[qELEA SNOUSSOXS Ol SO[BLIBA JO 198 Y
Jo uonnaed 9y} 58 POULIP SI INSOP S, *SINSOP jopowt o1 Juikjieds Aq peonpas st 10§
PoA0S 5 03 s3[qeLIEA JO Joquuny o) we[qoid syl suIcoIoA0 0, wolsAs oy} uj so[qeLIes




The output file is a Header Array file which means that it is unable to read using a text
editor. The GEMPACK program, SEEHAR (See a Header Array file) allows you to
convert the output to human readable form as explained in section 4.3.
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nonlinearities in the model. The error associated with a linear approximation of a
nonlinear model could be quite large.

To overcome this potential problem you can run a multistep simulation. This means that
the shock to be implemented is broken down into a number of approximately equal
parts. For example, a ten percent shock to tariff rates could be broken down into ten
shocks of around one percent each. This is done by specifying a ten step simulation.

This procedure reduces the linearisation errors associated with large policy shocks on
non-linear models. It does this by running a small shock, and updating the initial
database and then running the next step on the updated database. This continues until
all the shocks have been completed.

Before the simulation can be run the number of steps must be decided upon. This
decision is made on the basis of the size of the shock(s) to be used and the modeller’s
expectation of the degree of nonlinearity in the system. Using this information the
modeller will decide the number of steps that will be executed. The results will then be
analysed to determine if the appropriate number of steps has been used.

QOutput of endogenous variables

The sectoral variables for which output is required are determined by the simulation
experiment undertaken. The aim of the experiment will make the choice of sectoral
variables obvious. The macroeconomic variables on the other hand are generally the
same no matter what the experiment. Some key macro variables usually required are:
real gross domestic product at factor cost (an index of input use); real net domestic
product at market prices (an index of welfare); household income, savings and
consumption; import and export volumes; employment and some price indexes such as
net domestic product deflator and consumer price index. This is not to say that you
cannot alter this list to suit your analysis.

3 Practical implementation of a model using GEMPACK

Having given a general overview of GEMPACK the next step is the practical application
of the package. As this document is aimed specifically at those people who have not
used GEMPACK before, this section will give a step by step outline of how to use the
package from writing the TABLO Input file to creating the Equations file. Figure 2 gives
an easy reference guide to the instructions necessary to use GEMPACK.

Most programs included in the GEMPACK software set can be run in two ways;
interactively or in batch mode.

Running a program interactively means that you provide the necessary instructions at
the terminal by responding to a series of prompts.
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You will now be prompted to respond to a series of questions about which Header Array
file you want to use, what name you wish to give the output file, the number of decimal
places you want and whether you want all the arrays from the old file or just a select

group.

When this process is complete you will be able to access the results via the terminal or
print them.
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edit a pre—existing file. This not only saves time but helps new users follow the correct
format.

When you have completed the TABLO Input file you will run the TABLO program to
check for syntax and semantic errors, condense the model and generate the Fortran
source code.

3.2 How to check your TABLO Input file

To check your TABLO Input File first transfer it onto a machine capable of running
GEMPACK. As a housekeeping measure it is desirable to create your own subdirectory
within the root directory of the machine being used as it will speed up the operation.
Copy your Input file onto this subdirectory and remain in this directory.

The following steps should be followed to.initiate the checking procedure:

1. Make sure you are in the subdirectory where your Input file is located. This is not vital
but prevents output being sent to unexpected locations.

2. Invoke the GEMPACK program TABLO by entering the following command’ ;

UP TABLO

When TABLO is first invoked you are presented with the screen as shown in Table 1.

This screen indicates the default settings for the TABLO ovzozw. These options direct
TABLO to perform:

. error checks, condensation, and Fortran source code generation, and
> write all details about that run of TABLO to the Information file.

It is recommended that until you are experienced with the use of TABLO the default
settings are left unchanged. To continue the checking phase press enter.

TABLO will now ask you to enter the name of your TABLO Input file. You enter the
filename without the TAB extension as TABLO will automatically look for this file
extension. TABLO will now ask for the name you wish to call the Information file. The
Information file is a duplicate of the TABLO Input file with all syntax and semantic
errors shown and a brief description of these errors, It also provides a list of all the
variables and coefficients in the model. TABLO will ask if you wish to call the
Information file the same name as the TABLO Input file with the extension INF. If you
are happy with this name then press enter.

7 This way of invoking TABLO applics only to DOS based PCs, On other machines, the command will be
different; for example it is just "TABLO" on Unix machines.
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Table 6: Typical input for running a simulation

Input

8

36

A 4
EXAMPLE

EXAHMPLE
EXAMPLE.UPD
TMP1

B

E
ENVIRONMENT
U

NY

0.110

A

1

VARIABLE

F

yit

yi2

T

20

A

#xand

Comments

Single or multistep simulation

number of steps

use an existing Equations and BCV file

name of Equations file

carriage return if the BCV file has same name

name of Solution file

name of updated database

name for intermediate database

use existing closure to specify environment

closure is an Environment file

name of Environment file

use this closure

do not save an LU file

accuracy of matrix inversion

option specifying exogenous variables to be shocked
components of variables to be shocked (in this case one)
variable(s) to be shocked

finish specifying variable(s) to be shocked

are all shocks equal to one?

are all shocks uniform?

are shocks to be entered from terminal (T) or a file (F)?
numerical value of shock

retain all endogenous variables

end of input ~ ~ simulation will commence

9 When running many single step simulations using the same closure and Equations file it is useful to retain

the LU file.

10 The value of U must be set between 0 and 1 and is typically set at 0.1.

11 Enter N if negative responce required.

12 Enter N if negative responce required.
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3.3 Condensing the model and automatic code generation

When the TABLO Input file is free of errors you will be presented with the options
shown in Table 2. The most important options are; [c] perform condensation, and [a]
proceed to automatic code generation.

As stated earlier, condensation is an optional step. However, condensation may be
necessary if the model is large or contains many superfluous variables because of the
time needed to run simulations using the uncondensed model or because the computer
does not have sufficient memory.

Table 2: Condensation and code generation

[s] summary of the model
[c] perform condensation
[a] proceed to automatic code generation

[e] exit from TABLO

When performing condensation interactively, you proceed as stated above, first entering
the UP TABLO command and when there are no errors selecting option [c] as listed in
Table 2. TABLO will then prompt you to enter manually the variables to be condensed
out and whether they are to be substituted, absorbed or omitted.

The other way to carry out condensation is using a batch file containing the necessary
instructions. The structure of such a file is shown in Table 3. The condensation file starts
with the name of the model, ie. the TABLO Input file name without the TAB extension.
This is followed by the instruction for condensation [c], the variable to be condensed out
and the name of an equation where the variable occurs which will be used to eliminate
all instances of the variable. This is repeated for each variable to be condensed out. It is
possible to use the equation number instead of its name but this may lead to problems if
more equations are included at a later date. At the end of the file the letter e appears
twice. The first occurrence ends condensation and the second exits TABLO.

There are a number of important points to note about condensations involving
substitution and the reader should consult section 8.2 in Pearson and Codsi (1987) for
full detail.

One such consideration is where the variable to be substituted out is multiplied by a
coefficient. Consider a substitution of variable X using the equation

a*X+b*yY =0,
where a andb are coefficients. Dividing through by a gives the substituting expression

X =-1/a*(b*¥)
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4 How to run simulations

Referring to Figure 2 it can be seen that after the Equations file has been created the
model is ready to run simulations. Figure 3 illustrates the general procedure, the files
and programs used in running a simulation,

4.1 The closure file

The first step to running a simulation is to specify the closure (the

exogenous/endogenous variable split) to be used. The GEMPACK program SAGEM is
used to develop the closure.

To specify the closure you can either run SAGEM interactively or in batch mode. On
your first attempt to generate the closure it is a good idea to run SAGEM interactively
to familiarise yourself with the necessary input.

The usual method of specifying the closure is to set all variables endogenous and then
proceed to exogenise variables until you have a valid closure. Alternatively, you can set
all the variables exogenous and then endogenise variables to obtain a valid closure. The
advantage of these two methods is that you only need continue exogenising
(endogenising) variables until the closure is valid, They also provide a succinct list of the
exogenous (endogenous) variables. A third way of developing the closure is by
responding to prompts. In this option SAGEM will prompt you to set each and every
variable endogenous or exogenous. Responding to prompts with a large model can be
time consuming, therefore the first or second method is recommended.

Some variables in your model may have a number of components. If not every
component of the variable is to be exogenised (endogenised) then it is necessary to state
which elements you want exogenised (endogenised).

As with the TABLO Input file, the closure must be converted to a form which is
recognisable by the computer. SAGEM is used to transform the closure into a binary
file. This new file is called the Environment file and is of the type example.EN4. If
running SAGEM in batch mode to create the Environment file use the following
command:

Up S8AGEM < closure.S8TI

If running SAGEM interactively just type UP SAGEM and respond to the prompts.

4.2 Running the simulation

Once the closure has been specified and the Environment file generated you are ready
to run the simulation. A simulation consists of specifying the shocks to be applied to

If condensation is unnecessary you will simply check the Input file for semantic and
syntax errors and then select automatic code generation. You will then be presented
with the options shown in Table 4. Press enter and TABLO will now transcribe the Input
file into a Fortran file. It will also provide you with an Information file. These files are of
the types example.FOR and example. INF.

If you have already checked and condensed the model the procedure is slightly different.
When you invoke TABLO and are presented with the screen as shown in Table 1, you
will select F3 CODE GENERATION. TABLO will then ask for the name of the model

which is already checked and condensed. This procedure overrides the need to run the
error checks again.

Table 4: Options for code generation

—> Starting code generation
TABLC PORTABLE

Code opticns ( —> indicates those in effect)

NEQ Do no eguations DMS Do multistep code even though

NDS Do no displays are no updates

NWR Do no write SMD Code for Submatrix Data and
set up files

IMC Low memory code SPL Split code into submodels

ACC All comment lines

in code CIN Code file name as

0CS Omit code summary CDM Change or more default
maximum values in the code

Select an option: <opt> Deselect an option -<opt>
Help for an option: ?<opt> Help on all options: ?7?
Redisplay options: / Finish selection: carriage return

Along with the Fortran and Information files TABLO will also generate a number of
other files in this stage. These are: example.TBR, example.TBT, example.AXS,
example.aXT. The TBR and TBT files include the results of checking and
condensations. The AXS and AXT files are auxiliary files needed when executing the
generated Fortran code. Once the Equations file has been created, the Information file
and the TB#* files can be deleted: they are no longer needed. The AX* files must c@
maintained, however, as they are needed to execute the model.

13



St

£
cains nok say

5

[6] woansoro e LzToeds o3 HButdil dn HAID

{ul c¢snoNEsoanz seiqetaea TTe Jo sjueuodwoo TTe buriyes &g
[x] ¢snonNdpoxd serqerarea [Ie jo sjusuodwoo e butgyaes Ag
[d] ¢eur3 e 3e ®TqeTies auc 3noqe sidwoxd oz HButpuodsex Ag

[=2]
s{ustm nok 3T AzTpow Arw noA UYOTUM) SINSOTO OHNTLSIXI UrR WOIJ
csansolo anok Aztoeds 03 jueM NoA op MOH

qdn " TTdNYEaE
YIYQ sweu TedsThol U3TM STTI ejlep Jo uolsisa peajepdn

ST TTAREXRT
YIVa sweu [estbol Y3Ts 9ITI eaep Teurbrio

HIAWYXE

iPe3eald 39 03 ¥ITI UOTINTOS
(esuodsex Truorszdo)
IDTITIUSPT Topow ur odiy

T
Jequnu uotsaas ut adiy

{(esuodsex Truotizdo)
Tepou 3yl jo aweu oyl ut adig

TTAHIXE
£P83esId 3q 03 STTJ suorzenby

N

edTTF (ADE)

9IgeTIRA JUSTOTIJIR0D oseg Jo suoTjenbs ButysTxe ue juesm nok og
T

;sdeas Auew MOH

8
cld] uorjetrodexyxs ur Aq pomorTol
saow 10 omy o [s] uoTanios dejxs-T3Tnu o1HUTS v Juem nok od

a1y suonenbyy oy Sunerousd Ajeanoeisiuy 1§ sjqey,

vl

‘ung
ST UONBINUIS SY3 USYM PRssadoe A[[edlBIIOINE 94 [[IA 9 ADY SY] "UOHB[NUIS © UNI 0]
papasu a8 9Ty AD oy pue suoyenby 2y) yiog sseqerep reuduo ay1 jo uonemdirew
£q potesousd eiep ore stuslyeos oy oy wduj OIGV.L oY ul paleousd ore 1By}
SIUSII0D Y3 SUIBIUOD 3] ADY S, "Peieald A[[RolewoIne SI o[lf ADH 10 $I[QRLIBA
Tu2RRIe0]) aseq Yl PoY[ed JY ISIOUR PeIBaLd SI 9f) suonenby oyl swy Iwes oYl 1y

'3[ yoreq e Juisn paysyduooor
8q osfe ued ysel SH -yda-orduexe 3dl AP Jo 9q M YoM ofy suonenbg
oy aaeq [[im nok o1opdwiod s1 ss9001d QYI UBYM\ 'S O[QBL UL Po[ieIdp S suonsenb
jJo Jequuu e 01 puodsal 03 nok jdword mou M DVINTD o1 (dXF) S[qeIndexg
3yl asn Ajeonewone [[im YOVJIWNHD St UOISUIIXS oUl Spupul 0} Posu ou ST 9Iay],

ATAREXE dn

‘PUBIILIOD FUIMO[0} 94} 9S A[aanorIalul o)1y suonenby oy ojetousd o,

"o1iy uonnjog ® Fuiureiqo o sfess oy o1 funied 1noym vonenuus doys suo
& Suuunt 103 pasn 1eyy 03 Jeruls st o[y suonenbg syi o1eIausg 01 pasn ainpasold ELRS

*a1yy suonenby ue sonpoid
01 B1ep 24} 951 pue pa1noaxas dle adeys snojasid syl u parerousd sweifoid ueiniog oy
a8els sy uf "oy suonenbyg sy 1eIousS 0} St [PpOW O} Supuoweidur ui s8ess [euy Sy,

s suonenby ayy Bupessn v

"ol suopenby ue 918210 0} PISN ST YOIYM O[ly S[qRINDSX JO dXE Y} St of1y Junjnsor
UL "9 ¥OJ 9 98N A[[EONRILOINE 1M YOV JNHD SE UOISUIIND S[1j 94} 9PNDUI 10U O]

BWRBUSITY DI

*8a ‘aureunyy sy1 £q pamol[o] 959U} JO IOYILS SSN 9POd UBILIOL Ay} dduIod
OL "D&T pUe TT20§ 918 SPUBLIIOD PIsn A[UOWILOD OM], "PUBLLLIOD 09110 9} 10]
Iefeurll YOHVIWHD IN0A Gim J90UD 0] S[ESIADE ST 11 05 SUOUNIIISUL U9aMm19q A1eA Avu
uone[Idwod 20Aul 0] PUBIILIOD [BIIIE SU, }] 950 UBD D 3y 1ey] 0S 9pod suyorw OIU]
3p0d 5y} S[Idwod 0} A1eSSOU ST 3} PIIRIGUST ULSQ SBY SPOD 9VINOS UBILIO A 1YY




