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(&.1"$, USER MANUAL

1 Introduction

(&.1"$, (ENE&AUWILIBRODEMLLI'SN@AGE IS A SUITE OF ECONOMIC MODELL
DESIGNED FOR BUILDING AND SOLVING APPLIED GENERAL EQUILIBRI
ECONOMIC BEHAVIOUR AND CONTAINS POWERFUL CAPABILITIES FOR
CALCULATES ACCURATE SOLUTIONS OF AN ECONOMIC MODEL START

EQUATIONS S5HESE EQUATIONS CAN BE WRITTEN AS LEVELS EQUATIC
TWO

SHE SOFTWARE INCLUDES A RANGE OF UTILITY PROGRAMS FOR HANCE
SIMULATIONS AND IS FULLY DOCUMENTED WITH PLENTY OF EXAMPLI

(&.1"$, PROVIDES

" A SIMPLE LANGUAGE IN WHICH TO DESCRIBE AND DOCUMENT THE E

A PROGRAM WHICH CONVERTS THE EQUATIONS OF YOUR MODEL TO

" OPTIONS FOR VARYING THE CHOICE OF ENDOGENOUS EXOGENOUS

" POWERFUL TOOLS TO HELP YOU UNDERSTAND OR ANALYZE SIMULAT

"UTILITY PROGRAMS TO ASSIST IN MANAGING MODEL DATABASES 5F
CONVERTED TO OTHER FORMATS SUCH AS SPREADSHEETS

" PROGRAMS TO GENERATE REPORTS FROM SIMULATION RESULTS OR

/IEW FEATURE'S OFE(&EASE ARE LISTED INASHCPEXONLISNS SOME
ADDITIONS FOR 3ELEASES AND

5HE REMAINDER OF THIS CHAPTER CONTAINS THE FOLLOWING SECTI
ORSANIZATION OF THIS MANUAL
6SING THIS MANUAL
AUPPORTED OPERATING 4YSTEMS
5HE (&'$, PROGRAMS
_.ODELS SUPPLIEDSWITH (&.1
%IFERENT VERSI'GNS® NIF A&SIOCIATED LICENCES
$ITING ('&,1
$OMMUNICATING'WITH (&.1
"CKNOWLEDGMENTS

1.1 Organization of this manual

1REVIOUS$(&DOCUMENTATION WAS CONTAINED IN A (NGMBER OF SEPA

(1% /OW MOST OF THESE DOCUNMENT &€ (IMNYELBEANERENIBED HIS SING
ORANIZED AS FOLLOWS

" $HAPTIBRA GUIDE TO IN'ST AN NGWIWB.GWS 1%

T $HAPTERS ORMHBL YA R Etraduction to GEMRCK /EW USERS SHOULD FIRST W
THRUGH TEHBBTERLS YOU HOW TO CARRY OUT SIMULAELQESYWQUTH N
HOW TO BUILD OR MODIPEMORBES BARRX FERES AND HOW TO CONST
DESCRIBE'S,(RILE TYPES NRIMES AND SUF

T $HAPTERSFORMERBRLYARE A COMPREHENS | VABLDESJL&EEPT SED OB THE
SPECIFY"$& MODELS 5HEY ALSO INCLUDE IN&-DRREEAOGRMMFOR RUNN

" $HAPTER® FORMHEBRLYTELL HOW TO RUN SIMULAFI-ONSE NERNGE[X.4*.
PROGRAMS OR 4"(&. 5HEY ALSO DESCRIBE THE $OMMAND $.' 'ILES
SIMULATIONS

8E HAVE ADDED SOME NEW MATERIAL DESCRIBING MODERN TECHNIQUES A
DFERENCES BETWEEN3GLEBBHS&. 5HE OLDER MANUALS REMAIN THE BEST AU
(&.1"$, PROGRAMS
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" $HAPTER® FORMERLYDESCRIBE OSHPRO&RAMS SHESEREBES
8INDOWS PROGRANS .S M) MBS SHATEMERD “#BATE 3UN(&. "NAL
AND 3UN%YNAM BOIAESERIBE COMMAND LINE BR)G G'TAB.SANNDC
% &7 *"

" $HAPTER® FORMERLYCONTAIN A GUIDE TO THE EXAMPLE, MODI
AND HANDS ON INSTRINGZIONSAEGBREY&INB® B(&. ANSD PREEGRAM

" 5HE REMAINING CHAPTERS INCLBPEEROREBSEBHENICAL MATERI

"LIST OF§&DOCUMENTS INCLUDING THE FORMER (1% DOCUME]

1.2 Using this manual
5HIS MANUAL IS AVAILABLE IN THREE FORMATS

" "N )5. DOCUMENT GPMANUAL HTM WHICH YOUXANNMIEWSN Y
PROGRAM SHOULD PROVIDEHApIMEKWODO THIS FILE VIA THE

" 1% DOCUMENT GPMANUAL PDF WHIOH Y@M GAENO/PERNVNO NOYJK
NOTWheletEDOCUMENT h IT IS VERY LONG

"5HE MANUAL IS STILL EVOLVING 8HEN IT EVENTUALLY STABIL
PRODUCED )JMMWHEEERCE BULK MATWRIIABRRNMIR THDAFRBDRI THI
EXCEPTHIFrERANOEBHEEXHE OMITTED MATERIAL IS MORE TEC
USEFOU COULD STILL VIEW OR PRINT IT FROM THE ONLINE VE|

'OR ONLINE USE WE RECOMMEND THE )5. VERSION AS IT IS EAS
WANT TO PRINT OUT EXCERPTS

*N EACH CoheEsANMBlex SECTIONS SHOULD HELP YOU FIND THE INF

1.2.1 For experienced GEMP ACK users

*F YOU HAVE WORKED WITH AN EARLHBERRERBTHONGOFOQ& . WILL W,
NEW FEATURES 5HE LATEST NEW FERA T WWEPVE MSODIESL A TC DHE O RE

S5HERE IS A SUMMARBEINO®RAJT UIPES INTRODUCE'D FBRLEREK SOASI
IN CHAPTER

1.2.2 For new GEMP ACK users N getting started
8E SUGGEST YDWMURIBADGEMACK CHAPTER SWORKING THROUGH THE

8E HAVE BUILT THESE CHAPTERS AROUND THE SORTS OF MODE
OF THESE TASKS ARE

" $ARRYING OUT SIMULATIONS WITH AN EXISTING MODEL -OOKI
" #UILDING A NEW MODEL OR MODIFYING AN EXISTING MODEL

" "S PART OF BUILDING A NEW MODEL OR MODIFYING AN EXISTII
DATA FILES FOR THE MODEL

8E SUGGEST THAT YOU BEGIN WITH THE FIRIEIOFR TYHHS HOWSKG
SIMULATIONS WITH EXISTING MODELSE SNGGEOWT THADGIIOWLTRERA
CARRY OUT THE SIMULATIONS DESCRIBED THERE FOR YOURSEL
FOR USING THE R LERQGRAMSYILL FICIESTUMBETAIL THERE TO C/
INVOLVED

SHE SIMULATIONARIN EEASNPO ON THE 4TYLIZED +OHANSEN MODEL
YOUR PURPOSE I'$,USING W&ORK WITH ANOTHER MOD'HL WE&GSSIB
STRONGLY RECOMMEND THAT YOMODBVARKFIRBODUGH ERHAPRAHER YO
CARRY OUT SIMULATIONS WITH YOUR CHOSEN MODEL

"T THE END OWE BAVPHERIGGESTIONS AS TO WHAT TO DO NEXT
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" *F YOU MAINLY WANT TO CARRY OUT SIMULATIONS WITH ANOTHER ¢
MODELS SUPPLIE®, WNTHE C&.1@ON WILL FIND DETAILED HANDS ON GUI
TO ABOUT CARRYING OUT STANDARD SIMULATIONS WITH MANY OF T

" 8HEN YOU ARE READY TO BUILD YOUR OWN MODEL OR MODIFY SOMN
UNDERSTAND HOW A MODEL 1%, IMPILESIEQUED RNE/EER EAMRAL RERD IT
QUICKLY THE FIRST TIME AND THEN GO BACK FOR A MORE DETAILE

" *F YOU NEED TO BUILD OR MODIFY THE DATA FILES FOR A MODEL

" 8HEN YOU WANT TO KNOW MO RE IABDW P ROIERARMEBE SART GENERATIO
SIMULATION PROCESSING OF RESULTS LOOK AMTHE DETAILED DO

"8HEN YOU WANT TO KNOW MORESABPRWOWIGRAMBS | NREABHCIKE R APR ER
GIVES DETAILED SUGGEESEINDINSBSEORRFVMDHRE FFFOGRAMS WHETHER YO!
INTERACTIVELY OR IN BATCH MODE

8E NOW ENCOURAGE YOU TO SKIP THE REST OF THIS CHAPTER AND 7

1.3 Supported Operating Systems

5HE COMPLETE RANGEATTURES ARE AVAILABLE ONLYNODN W$HSOR UNN I N
LATERVERTHELBS SN(&LLRUN WITH SOME LIMITATIONS ON OTHER OPI
OR 6NIX SEEFRKOHRRMICEHRE DETAILS

(&.1"$, SUPPORTS BOTH BIT ANDD OBV $8 WD RINISTNAS AINFD 8W S SHE
BIT VERSIONS ARE MXEREGNETABNGE FOFKEABBRTEECTIAKRLY IF YOU !
EXPLOIT THE PARALLEL PROCESSING CAPABILITY OF MODERN 1$S h .

SBINDOWSTA AND WS HAVE CAUSED SOME SMALL PROBLEMS 4EE
HTTP @OAOWBMODELS COM GP VISTAPROB HTM
FOR A DESCRIPTION OF SOME PROBLEMS AND WORK AROUNDS

1.4 The GEMPACK programs
(&.1"$, INCLUDES A NUMBER OF SEPARATE PROGRAMS 5HEY FALL IN

1.4.1 The original command-line programs

5HE ORIGINAL PRAGRAMS ALL WRITTEN IN '"ORTRAN ARE COMMAND
INTERFACE OS5HEY FORM, TANEDCAOREE OFL(I& DIIRECTLY USED BY EXPERII
PORTABLE BFEREBRBENOPHRATING SYSTEMS 5HE CHIEF PROGRAMS ARE
IPMGRAMESCRIPTION

TRANSLAMTES A INTO AN EXECUDARBLE NBNMHOBERAM CORE <(&.4*.
"UXILIARY FILES> 4EE CHAPTER

(&.4*. AN INTERPRETER EXECUTESOOBEEREBBEEDERROIGNRAME 5
4-50)5 TRANSLATES AN 4- 4O0OLUTION FILE INTOAAND'3 OR A TEXT F
4&&)"3 TRANSLATES A )"3 FILE INTO A TEXT FILE 4EE CHAPTER

40ME SPECIAL COMMAND LINE PROGRAMS MAY BE NEEDED TO TRANS
DFERENT OPERATING SBYSIEM&EL2 .8)&2 840- .,40- $.140- AND

$0.1&2 5HESE PROGRAMS ARE DOTEHIEMERDEBR AN CHA P BE BEANCBERAPTE
USED ONINDOWS OPERATING SYSTEMS TO TRANSLATE TEXT DATA INT

5"#-0

1.4.2 The Windows programs

4INCE ADDITI®NRR&RAMS HAVE BEEN AVAILABDLEGWW HBSH ®DHNEYE
HAVE A MORE MODERN GRAPHICAL INTERFACE ANDIAREBWRITTEN IN
PROGRAMS MAKE SOME USE OF THE CORE COMMAND LINE PROGRAMSES
SHELLS WHICH PROVIDE A MORE CONVEMNMERROGRERESAGHH MAHE O
B8INDOWS PROGRAMS ARE
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1IRGRAMWBESCRIPTION 6SINGECOR

PRGRAMS

5"#MATE" TEXT EDITOR TALORED TO (&.1 5" #- 0

71IEW)"3 6SED TO VIEW AND MODIFY )"3 DATA FILESNONE
450)5

7TEW40-6SED TO VIEW SIMULATION RESULTS SOMETIMES
ED TO ANALYSE SIMULATION RESULTS Psﬁg%;?gNTS Al
TA MODEL EQUATIONS AND RESULTS AND OTHERS

" PORTAL TO ALL BHEPROBRRM&.IWHICH GUIDES THE U
8IN(&. THROUGH THE STAGES OF SPECIFYING A MOIDEL CREA
SIMULATIONS

"NALYSE%

BUN(&. " CONVENIENT INTERFACE FOR RUNNING 84’\6%‘_6]“-%8

"NOTHENRD®WS PROGRAM 3UNBANAAME IBERFEORNMOAND INTERPRE
SIMULATIONS WITH RECURSIVE DYNAMIC $(& MODELS 3UHN%YNA
PACKAGE h IT MAY BE PUREH SSEEDF®OHRPMRREEABOUT 3UN%YNAM

1.4.3 TABLO-generated programs

S5HERE IS ANOTHER CLASS$ODEMAREBOGRSESHRARED PROGRAMS 5|
NOT SUPPLIED AS PARIFSOOFHWHRH&. YOU CREATE THEM YOURSEL

" 5#-0 GENERATED PROGRAM IS A 'ORTRAN 'BRO GIRASM G WRDTTE N
PARTICULAR MODE#-9PINCPIFF¥EB IINEASBPPLIED BEEDMWB 40URCE C
OF (&"%, TO WR#TE GENERATED PROGRAMSANLCS  EBESEO8W ECGBNES'ORT
PROGRAMS CAN BE COMPILEDS$SANDBRIAKIERS D& BHBR&OUTINES US
COMPILER TO MAKE AN &XECUTABLE IMAGE 5HE &XECUTABLE *
INSTEAD OF USING THE PROGRAM (&.4*.

1.5 Models supplied with GEMP ACK
VARIETY OF EXAMPLE $(& MODELS, ARELUDRRGIED WITH (&.1

" SMALL PEDAGO T CAIZ MDD B AKBNIANER K3 "/ *

" VERSIONG®G3OFEF TMEDEL OF THE "USTRVWLLABTRNGBNOMBECURSIVE
%YNAMIC FORECASTING VERSION

" 53"%.0% A FLEXIBLE MULTI COUNTRY JERRATCEH. MO DAHL DOCUMEN®

"WELL KNOWN MQDBELSTSE CHRBBE 5NALYSIS 1ROJECT S MODEL
AN®B.3 THE %ERVIS %E .ELO 30OBINSON MODEL OF ,OREA

" 5&3. A MULTI REGIONAL MODEL OF A SINGLE COUNTRY

"FOUR INTERTENMBO&KABN CGIBEBRANB"/* */5

" MODELS USING COMPLEMENTARITIES2TBAS MO IONT EIQIWOUDRE (&
SEVERALB(ASED MODELS

" VARIOUS MODELS ILEUSTRABINGSIMWULATION FEATURE

SHAPTERNTAINS MORE DETAILS )ANDS ON EXAMPLES USIN® SC

1.6 Different versions of GEMP ACK and associated licences
$URRENTLY THERE ARE FOMUR.NAINCEYPES OF (&.1

SHEOUCKE CUBESION IS THE MOST POWER®GULCANDPRXOENCH Vi
SPECIFIC &9& PROGRAGEWHICHLSGNDESANKBE SHARED WIT
'ORTRAN COMPILER IS NEEDED
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S5HENLIMITED EXECWIEARBLID NMAIGSED ALLOWS YGEE MOOEESTH ANID
THE GENERAL PURPOSE PROGRAM (&.4*. /O '"ORTRAN COMPILER
MODEL INTO AN &9& FILE

5HE CHEIMRERD EXECUTWBREIOWAGSELOWS YOU TO pBBRATE AND S
certain size

5HE CHEANPMBRSJIICTOREWNCE IS NEEDED BY PERSONSICW NGEN W O H |
WISH TO SGEWEODEARISING A MODEL SPECIFIC &9& PROGRAM GI
CODE (%,1USER

(&.1"$, LICENCES ARE USUALLY SITE LICENCES THAT IS MULTI USEF
OF COMPUTERS AT THE SAMEG3NIB ATITOAN N NOMAE DERE VIAICE ODKRES ARE
FOR TYPES AND ABOVE

.ORE DETAILS ABOUT THE S'H TEREMTEGWEBNRES TTHEHSEOWEB PAGES

T %IFERENT VERSI'@GNSH OFP(& WOWSEMODELSHOIO®™MM GPVER
" 'EATURE SHMMARWOWSMODELS COM GEMFEAT HTM
" $URRENTHAFRFCE®OWBMODELS COM GPPRICE HTM

50 FIND OUT WHICH YWERYSOONARE R&.NS\HE &G BNOWO N

1.6.1 Source-code versions and licences

40URCE CODE LICENCES PROVIDE THE MOST FLEXIBILITY FOR MODE!
IS LIMITED ONLY BY THE AMOUNT B MU E HIOR X REN USQUWR-10Y$ SAARVED U
GENERATED PROGRAMS h WHICH AREGNEOMEDERECONSIEERABAN $FAB
GENERAL PURPOSE PROGRAM (&.4*. " SUITABLE "ORTRAN COMPILER
HTTP @AOWBMODELS COM GPFORT HTM

5HE 40O0URCE CODE VERSI®NVIERBHENONHAT(& AN RUNNDNAWIS/ELY ON N
COMPUTERS SEE CHAPTER

1.6.2 Unlimited executable-image version and licence

-IKE THE 40URCE CODE VERSION THEERBSLOMIAEDOGXE X DOTUA B OECIREAGT
MODELS OF ANY SIZE h AS [FOOIE MBS M/EVWERYS RHAANS CGAUNPILER IS NEEDI
SIMULATIONS ARE CARRIT&EDPROIGC WAVH(ZHEHEAMRMODELS FOR EXAMPL
SECTOR 03"/* ( OR REGION1 &KQOMMODNOTIEEABLY SLOWER THAN
CORRESPGND NENERATED PROGRAM WHICH CAN ONLY BE CREATED \
$16 TIMES ARE REPORTED IN CHAPTER

*F USERS WITH AN 6NLIMITED &XECUTABLE IMAGE VERSION FIND TH/¥
LONG TIME THEY CAN UPGRADE TO A 40URCE CODE VERSION

1.6.3 Limited executable-image version and licence

8ITH THIS VERSION ALL SIMULATIONS, PROGRRRIED. ICUT WNMTHEDH BV E
THAT THE SIZE OF MODELS THAT CAN BE SOLVED IS LIMITED

.ODELLERS WITH THE -IMITED &XECUSABARN IGMRFEY EWRT MHE GR (R .RA
MODELLING TASKS INCLUDING BUILDING AND SOLVING NEW MODELS
RESTRICTIONS ARE ON THE SIZE OF THE MODELS THAT CAN BE HAND

SHE SIZE OF MODELS THAT CAN BE SOLVED IS LIMITED TO WHAT WE
VERSION IS ABLE TO SOLVE MOST SINGLE COUNTRY MODELS WITH UF
SECTOR 03"/* ( AND IT WILL USUALLY SOLVEUT RE®IIQN NOT GMOMUD
SECTOR 03"/*( OR REGION1 5EBDMMDODIDDEYTASLS OF SIZE LIMITS F!
THE -IMITED &XECUTABLE IMAGE VERSION CAN BE SEEN IN CHAPTER

5HE TERM &XECUTABLE IMAGE MEANS THAT THE SOFTWARE IS SUPPLIED
TO THE SOURCE CODE VERSION WHERE MANY PROGRAMS ARE SUPPLIED AS .
'"ORTRAN COMPILER
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5HIS VERSIONSOFS(QFITEN SUPPLIED AT TRAININNGADBURSBSESSREN
OR BY THE $ENTRE OF 10LICY 4TUDIES

*F USERS WITH A -IMITED &XECUTABLE IMAGE VERSGEN FHYELN TH
UPGRADE TO A 40URCE CODE OR 6NLIMITED &XECUTABLE IMAG

1.6.4 Using Exe-image and Source-code GEMP ACK together

'"40URCE COBE LBKCENCE IS A SITE LICENCE COVERING THE WHC
ORANIZATION SHE STANDARD INSTALLATION PROCEDURE IS NO
COMPILER IS INSTALLED *§, THEERESARHEVMBQOST(&O.BE MULTIPLE 'O
CONSIDERABLE

"N EFCIENT ALTERNATIVE MIGHT BE FOR A SMALL CORE GROUP
(&.1"$, WITH 'ORTRAN COMPILER AND FOR AN OUTER GROUP O
THE 6NLIMITED &XE IMAGE, VBERBSHON ORORKI.RAN COMPILER /O A
NEEDED BECAUSE A 40URCE CODE LICENCE FILE WILL ALSO EN

'OR EXAMPLE A UNIVERSITY DEPARTBRENTENTHE MICHIRICOE TAOLO
CODE (&1 WITH 'ORTRAN COMPILER ON THE 1WSHIQE SEVERNI A
SAME LICENCE FILE TO RUN THE BRBIK N EPH & XSECACRRIEALRLNENI BV
WELL SUITED TO A $OMPUTER -AB ENVIRONMENT

'OR MORE DHTARS & MODELS COM GPEISC HTM

1.6.5 Whenis alicence needed
"(&.1'"$, LICENCE IS REQUIRED

TO R'UNOS5OR (&.4*.
TO RUK-B GENERATED PROGRRANMAITASBTA LAR
TO USE SOME MORE ADVANEED NFEAQWSRERBOGR AM. 3

"LL THREE TASKS ABOVE CAN BE ACCOMPLISHED USING EITHER
TASKS AND BUT NOT cCouLD ALSO BE ACCOMPLISHED USIN

1.6.6 Introductory licence

5HIS TYPE OF LICENCE IS TYPICALLY NEEDED BY SOMEOME WHC
BUT WHO HAS OBFAREED TEDLMATERIAL # 0  EENEARVWHIEED RREOGRA
DATA FILES FROMSANGERER (&.1

40ME TYPE GF K&ENCE MAY BE RED-UWI RENHRAREN RRIOGRAM OfF
ADVANCED FEATURES ORMNBOWE RROGRBRISCSBRYS. MENCHEAPE
TO MEET THIS REQUIREME N TargelsimdiatonRIReEnvd OUSLY CALLED

TABLO-generated programs distributed to others.

" (&.1"$, USER WITH A 4OURCE CODE LICENCE"& AN CERNERTATERE
PROGRAMS TO SOLVE THE MOPHESH®H ¥ BERIAD ECR PMROIRXMS C
TO OTHERS INCLUDING OTHERSS WMIEENCE NOO HAXE AHERY1ICAN C
WITH THE MODEIF TOWBWGRRLMdMNSRedAS DEFINED IN RHNRTNER
SIMULATIONS SOMIEYRE QHA'RELLICENCE 'OR EXAMPLE ANY 40URC
IMAGE LICENCE WILL DO EVEN OLDER'ONHSEKGCE TBESHENEDDRX
PURPOSE IS THE CHEAPEST SOLUTION

'OR EXAMPLE A MODELLER WHO#-fRGEN¥ERBDEN BIGSIBROMWNOHE. 5
N@&.1"$, LICENCE BE RESTRICTEERT DHAN N GREAT A NNO AMIR SECT
*NTRODUCTGORYIGENCE SHE COULD SOLVE MODELS OF ANY SIZ

/IOTE ALSO
A "N *NTRODUGTQAQRCEMNCE WILL NOT ALLOW YOU TO CREATE Ol
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B "N *NTRODUGTORGEMNCE WILL NOT MA-IDOQR Y@RWMT.O RUN 5
C QU DO NOT REQUIRE A L$CBENCHTMMLERPGHOAB.S SUCH 4-

Other programs (V iewHAR, AnalyseGE etc).

S$URRENT VERSIONS OFNDHOEW& PIROGRAMS CAN BE FREEISY DOWNLOAT
WEB SITHET TPEEQVO\WBE MODELS COM GPWINGEM HTM

5HESE PROGRAMS DO NOTL REENCREF QR(MWUCH OF)0WENRERUNTM EOQ A LTI
MORE ADVANCED FEATURES OF THESE PROG®RAIME FREQHR | REAAM MIOD E R

" 7NEW)"3 CAN BE USED TO MODIFY THE DATAI®G N AE) RADHRGTHRRGA ¥ | E EL
YOU WILL NOT BE ABLE TO SAVE 13, WITHEQCE SOME KIND OF (&.1

" "NALYSE(& NORMALLY REQUIRES A LICENCE UNLESS THE 40LUTION

" 4YSTEMATIC SENSITIVITY ANALYSIS IN 3UN(&. ALSO REQUIRES A LI

" 4"(&. ALSO REQUIRES SOBELTGPECEFW& EINGESHMD MEOSH LAR

SHE *NTRODUCTORY LICENCE IS THE LEAST EXPENSIVE WAY TO SATI

1.7 Citing GEMP ACK

8HEN YOU REPORT RESULTS$,OBEAANSKDYOIING RRCKNOWLEDGE THIS B

REFERENCES$TON(&QUR PAPER OR REPORT 5HIS ACKNOWSEDGEMENT
LICENCES

'OR EXAMPLE PLEASE INCLUDE A SENTENCE OR FOOTNOTE SIMILAR

The esults eported hee wee obtained using the GEMEK economic modelling softweafHarrison and
Pearson (1994)

AND INCLUDE AMONGST YOUR REFERENCES

8 + )ARRISON AND , 3 1EARSON $®OBVPENHERGL4AOQUTUCB\RI UAD RO-IARL S
(&.1"$, S$SOMPUTATIONALOL&CONOMI®PSP 7

'OR A GENERAL ACCOUNT OF $(& SOLUT$ON('S® ANDARE (& OXCQLE EI0IGL |
CITERRIDGE ET AHL YOU USE COMPLEMENTARITIES)ARKFIGOR MOMRRLD G
1IEARSONTANDER 'OR SUBTOTA)L)RESULTS CITE

50 CITE THIS MANUAL USE
JARRISON )ORRIDGE +EREHPACKH#WRISION.1$, 4OFTWARE *4#/

1.8 Communicating with GEMP ACK

-ATEST CONTACT DETAILS ARE AT
HTTP @AOWBMODELS COM GPCONT HTM

1.8.1 GEMPACK web site
5HE (&"8%, 8EB SITEHTSPATWOWSEMODELS COM GEMPACK HTM

5HIS CONTAINS UP TO DATE "$§,F ORMAITDONGAIBNGF O RAERHE O N \ABROIJID MDSF
PRICES UPDATES COUREBREL AONRABIEG(EEREST®O® VISIT THIS SITE REG!

*N PARTMHUIBARITE CONTAINS A LIST OF "RE QANENANS WERESDAZIUESTIO N
HTTP @AOWBMODELS COM GP FAQ HTM

5HIS IS UPDATED RE QUIUWRRYEMENTDIOC UMEN&AITION *F YOU ARE HA
YOU MAY FIND THE EOVNBDIOCONMHE FBRURGEGEBSSTIONS FOR TOPICS TO INCLU

5HERE ARE ALSO A'$T BARENBA BIWE §RA T®/EWMP A CKNDOO M
HTTP @WBWMPACKANDMYOW CAN SEND EMAIL TO INFOIGEMPACK COM O

"S OF A 3ELEASE OR EKCTEER LICENCE WILL SUF
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PRESENT THESE ALTERNATIVE WEB SIPESINNEREMAIROTN TGEM H A
FORWARDED T®, THERAN&.1

1.8.2 GEMPACK-L mailing list

(&.1"$, - IS A MAILING LIST DE'S$I,GINEBDRBOCOBMIMWNICATE AMONGS
INFORMATION TIPS$S EDEVEHEGPERRE OCCASIONALLY MAKE ANNO
BUGS COURSES ETC 5HE LIST IS MODERATED TO PREVENT SF

8E ENCOURAGE AUSHERSLTO SUBSCRIBE TO IT ONCE YOU HAVE ¢
MESSAGES TO ALL OTHERS ON THE LIST AND YOU WILL RECEIV
DETAILSTTSPEEQWOWVWBEMODELS COM GP L HTM

1.9 Acknowledgments

5HE IMPROVEMEST OFER MANY YEARS OWES A GREAT DEAL TO |
VERY USEFUL SUGGESTIONS WHILST OTHERS HAVE PATIENTLY
ULTIMATELY FIX ANNOYHMNMRPRFREEBRAMRBIUBGKSUIB TO THESE PEOPL
BELOW

"GAPI 4AOMWARUWUAN 'OX "LEX 8HITMARSH EINN8TON

"THOULA /ARABRAEAWABNZUEIDERICA 4 ANRANKCUANG BEREN
(REGABTS (UY +tAKEMAN)OM 1ANT *AIN BoUF

*ANESB B +AMES (IESEGKOE 'RANCOHSGRE )ERNANDEZ
+OSEPH '"RANCENSIN )ANSLOWRS #0O +ACOBBEAY '"AIRHEAD

. ARINGSEGRAS .ARTINA #ROCKMEBERRK .AUREEN 3IMMER
5ERRY .AIDMENMHAEL ,OHLHWES (ABBITIAESSTER %IXON

l1ETER +OHNSARTERGOXENI1IHILIP "DAMSOBERT &WING

SOBERT .C%O BOAIAULEEINBNERTEVEN 30SEEVIN JANSLOW

50M )ERTEL 50M BUTHERFORBNIS ;AHARYADBIWER

. ARKUS -IPS )ANS VAN .EISHANTAL /IEBYBMENG

5RAN )OANG /HILAN 1OWELL.ICHAEL #OURENEEERIKIOS
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2 Installing GEMP ACK on W indows PCs

5HIS CHAPTER TELLS YO'W$ ,HIXBNA ETACEEN SAT A$ LW(RI.A H 1S DROUVMBIN NSST BL L
(&.1"$, BELEASE OR EARLIER PLEASE REFER TO THE INSTALL DOC
THE EARLIER 3ELEASE

40ME PARTS OF THE INESR BIELTWREEGNEMTHEREXEICFCUTABLE *MAGE AND TH
(&.1"$, h THE TEXT BELOW WIEEREDNRGEASTE THESE DIF

"LL COMPONENTS ORE(&QNTAINED IN A SINGLE INSTALL PACKAGE W
RECEIVE ON A $%

"5HE INSTALL PACKAGE FOR "&XBJ G HABH & VBN A G\EA VBE 1L IIINES TGAPLHI E X E
"5HE INSTALL PACKAGE FOR MOGRTHAODPER (MAME LIIKNES GRISICE XE

SHE PACKAGE WILL INSTALL

' 8INDOWS (6* PROGRREW)S3IHOHOASEIATE "NALYNE&& A8ID
3UN(&.

" ELECTRONIC VERSI®NSSER DHOECUMENTATION )5. AND 1%’ FILES

" MANY EXAMPLES OF MODE$S BUILT USING (&.1

5HE &XECUTABLE *MAGE PACKAGE WILL ALSO INSTALL A NUMBER OF
5"#-0 &9& AND (&.4*. &9& 5HE 40URCE $0 D EoRanGsukechddMIS ESADOIRN ST
THESE PROGRAMS DURING INSTALLATION "HHESD&SANRCES ARE COM
(&.4%. &9&

2.1 Preparing to install GEMP ACK

2.1.1 System requirements
3EQUIREMENTS FOR'$SNBRALLING (&.1

5HE 1$ MUST BEHNDUNNINGL &R LATER

"5HE 1$ MUST HAVE AROUND .# FREE HARD DISK SPACE

"5HE 1$ MUST HAVE AT LEAST (# OF MEMORY 3". $LICK ON )ELP \
$OMPUBHRS WILL TELL YOU HOW MUCH PHMESDOMLSMENBD R¥ 0% AV AOE
MEMORY YOU HAVE LIMITS THE SIZE OF MODELS YOU CAN BUILD AN
# OF 3". BECENT VERBOONS TOHEBISELVES US'ND P ™M DOHUBMEMOR Y H |
WITH (&1 YOU D VERY OFTEN NEEDS$ B HNDUEWSENERBSRA&K AND PER
.40FICE APPLICATION OPEN AT THE SAME TIME &ACH RUNNING PR

" 50 INSTALL 40URCHE SODENWEBE®BT INSTALL AND TEST ONE OF THE SUF
COMPILERSHATITSTEWOAAB MODELS COMHAP FONNGIEHTMISP HEOIEICGMPILER
INSTRUCTIONS

" :0OU WILL NEED ADMINISTRATOR ACCESS TOIBHE DO BWRBSTICUN. ARLY
WORK ENVIRONMENT YOU MAY NEED *5 4UPPORT TO OBTAIN ADMIN

) BIT VERSIONS$,OFII(&.ONLY WORK ON AINDBIWS/ERSBIONVERSIONS O
(&.1"$, WILL WORK ON EITHERNDOBNB O INBDOBBT INSTALL THE E
(&.1"$, h BIT (&$1 IS ONLY NEEDED FOR REALLY HUGE MODELS

2.1.2 Your GEMPACK licence file

5HE INSTALLATION PROCEDURE WILISABKCBWMHEREITE hCCOAYBD Y GUIR® Y.
FIND IT YOURSELF BEFORE INSTALRIDNG (&HISNDMWAIS PIR B BAIRILYHAR N
ZIPPED EMAIL ATTACHMENT OR M#GI$V% Bt WRINAGT EDSOANLTAEIGNL1 A C(
NAMED -*$&/ (&. 1S PLACED FOOBIER(&.HE THE FOBDER INBERIELED. 1

:OU COULD ALSO USE THE -*$&/$(&OIREHETINRYHER@GM1IA PREVIOUS INST
(&.1"$, BUT A B3ELEASE OR EARLIER LICENCE WILL NOT WORK
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*F YOU CANNOT FI¥N,DLYCHENCE&FILE YOU CAS, SINLTHINSSCABE (&.1

" 5HE &XECUTABLE *MAGE INSTALLER WILL CREATE A TEMPORAI
MODEL SIZE
"40URCE $0ODEf, RANNOT BE USED WITHOUT A LICENCE

SHEN AFTER INSTALLATION YOU SHOULD MANUALLY PLACE A C
-*$&/ (&. INTO YOUR HKQLDER

2.1.3 Where to install
'IRST DECIDE WHERESTOBBEWRNANIGL TRELFOLLOWING IN MIND

" 5HE IDEAL PLAN IS"$OINNATFALDER1I$ =(1 TO WHICH THE USER

"*F YOU HAVE ANOTHER OR"BEARLREBRABRELURASEANMOEDSNOUEDPL PRC
LEAVE IT ON YOUR HARD DISK UNTIL YOU HAVE SUICICEASE LAIN.
UNEXPECTED PROBUESWHOUCICH RENAME THE DIRECTORY CONTAI
CAN INSTALL 3EEEASIEIN $ =(DR EXAMPLE IF YOU CURRENTLY
(&.1"$, IN $ =RENAME THAT DIRECT ORANDOINSAVLINIBLEASEOU
USE THE SAMEOBRECTORY AS BEF® REE LATTHHIORBM\&S IPROGRAMS !
SUN%YNAM AND WUIN(AUTOMATICALLY USE THE LATEST VERSIC

" *T S BEST IF BBTHPROEBER&MS AND THE USER S MODEL FILES Al
NETWORK DRIVE

"5HE NAME OF"$HPIRECTORY SHOULD NOT CONTAIN $HINESE O
PARENTHESES < > "LSO IT S BEST TO AVOID EXRRMMUMEEY
DETAILS

2.1.4 Notes for IT support

:OU CAN INSTHRLAS&DIMINISANRA ROUN AS -IMITED AR LAOMG IAVSRPE R
ARE SET TO ALLOW -IMITED OR 4TANDARD USERSNEGDAT O EBE AB
READ AND EXECUTE THE 'R OCRAMIIANHEHE \WORKING DIRECTORF
NEED FULL RIGHTS TO READ WRITE EXECUTE AND DELETE FILE
6SERS OF 4OURCE&, NEED (ROIBE ABLE TO CREATE THEIR OWN &9
COMPILER

5HE SOFTWARE REQUIRES THAT USERS BE ABLE TO OPENDANO E
#"5 SCRIPTS

1LEASE ASSIST THE BSEFOBY QW IERHEMGIONS OF KNOWN FILE T
500LS 'OLDEREWMPTIONS 7

*F YOU ARE INSBALONNA NETWORK PLEASE SEE SECTION

2.1.5 [Source-code only] T esting the Fortran installation
4KIP THIS SECTION IF YOU ARE INSTALLING &XECUTABLE *MAGE
#EFORE INSTALLING 46URCEHE REGEB (& ITEST YOUR "ORTRAN INS®
RUNNING A SMARLD )ERROGBRAMHTBHE VWWEEBHBAMIEDELS CQM K HOR
COMPHHMREERCIFIC INSTRUCTIONS FOR INS*TTALS IIM3® @G RDANEHSTHMG Y
8ORLD TEST SECYEGEDRS BIFRQR(&.1
5HE TEST REQUIRES THAT SPECIFIC5Y O BRHEASKE FILES ARE PRESE
" -'" EXE FOR THE -AHEY -' COMPILER

IFORTVARS BAT FOR THE *NTEL COMPILER
" GFORTVARS BAT FOR THE ("fORTRAN COMPILER

S5HE -AHEY AND ("TORTRAN INSTALLERS SHOULD AGBYONARTIAAELY
NEED TO ED) VAREKBLE <THE WEB INSTRUCTIONS TELL YOU HOW
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2.1.6 Configure Anti-virus programs

6SERS OCCASIONALLY REPORT THATHANITROGRUYM P DARGRRABNSE N E L(RTE
PROGRAMS FROM BEEAV® IDN STWWAHEPIROBLEMS YOU CO#JLD BEFORE INSC

" $REATE THE, (ROLDER INTO WHICH YOU PLAN TO INSTALL NORMALL®
" $ONFIGURE YOUR ANTI VIRUS PR'GG RAMDER EFPRON VERVUGURHEC KIN G
SOME INSTRUCTIONS HOW"$0 VDB THHISETCANIT TWOEPVEM Q@ DELS COM
G P CO MNAMV

:OU MAY CHOOSE ALSO TO EXCLUDE FROM VIR URSSECHNEEI I\W G RTKH &/ ILQ L
DONE h ANTI VIRUS PROGRAMS CAN SLOW DOWN SIMULATIONS ESPE
SECTION

2.2 Installing GEMP ACK
&EXIT FROMDAQWS8 PROGRAMS BEFORE BEGINNING THE INSTALL PROCE
6SEIBIDOWS &XPLORER TG ,LINGAPELTREGRKRAIGE DOUBLE CLICK TO RU|

l1ERHAPS THE 6SER &LEVATION DIALOG WILL APPEAR IF SO Y
PASSWORD OR SIMPLY AGREE TO RUN THE INSTALL

B8ELCOME AND $OPYRIGBRMEARAINKGE EOPYRIGHT CONDITIONS C
%ESTINATION -OCATION )ERE"§$OWICHBESNWHERED &WE REFER
DIRECTORY AS THRECEORECOMMEND THAT YOU ACCEPT THE SU
DIRECTOORMAY CHOOSE ANOTHER EXISTING OR NEW DIRECTORY
DO SO WHEN YOU RETURN TO THE ORIGINAL SCREEN CHECK CA
WHAT YOU WANT 40OMETIMES THE INSTALL PROGRAM ADDS =(1 "
*N CHOOSING A FOLDER NAME AVOID NAMES THAT COMIMDAIN NO
INSTALLING UNDER THE 1RIOGRANS 'MAYS DRREENDRYUSCHANGINC
$HANGES TBb) WONWDR&EANVIRONMENT 5HE *NSTALL PROBRAM CAN M
AND THE &NVIRONMENT VARIARLGEECARM. M EHERAPO YD UBAGREE TO TH
CHANGES *F YOU DO NOT YOU MUST MAKE THESE CHANGES YO
AELECTING$ (&CENCE FILE *F THE *NSTALLER DOES NOT FIND
(&.1"$, DIRECTORY YOU MAY CLICK #ROWSE TO SELECT YOUR LI
ALREADY IS A -*$&/ (&. FILE I YDIRRECHOBENS&ALLER WILL NOT
IT AND THE #ROWSE BUTTON WILL BE DISABLED *F THE EXISTI
IS YOUR RESPONSIBILITY TO LATEIR PNG&E B MHE|RPE REOAWTR 3(RL E A
DIRECRERMAMED IF NECESSARY TO -*$&/ (&.

<40URCE CODE ONLY> 4EL*ENOTC ARH R\AHN G0 MPROTRRAN COMPILER °
COMPILER SHOULD BE INSTALLED AND WORKING AS DESCRIBED
SEADY TO BEGINONSMAY LRARHVORNW :YOUR SETTINGS CLICK #ACK T
IEXT TO BEGIN THE INSTALLATION 5HE *NSTAL'$ PRRERAN FCOP |
-EAVE THE $% IN THE DRIVE UNTIL THE INSTALLATION IS COMPL
<40URCE CODE ONLY> $ONTINUE WITH COMPILING LIBRARIES Al
FINISHED YOU ARE PROMPTED TO LAUNCH #UILD(1 BY CLICKING
INSTALL PROGRAM WILL EXIT AND THE #UILD(1 PROGRAM WILL E
(&.1"$, LIBRARIES AND EXECUTABLE IMAGESPRIO GRENMSGRBRAN \B ¥
TAKE SEVERAL MINUTES *F ALL GOES WELL YOU WILL EVENTU/
AND IMAGES HAVE BEEN*BUIHATSORAESESSBSTLHLICK 0O AND GO O
THERE IS A PROBLEM SEE SECTION

2.2.1 If awarning appears after installingon V  ista or W indows 7

40METIMES JUST AFTEBR ONSA Al$L RNJMN DENTESB A INFD @ W S A WARNING
SCREEN APPEARS TITLED 1ROGRAM $OMPABHISMARRAMSMIGANTNANLE
HAVE INSTAHAOCEDOUORRERED TWO OPTIONS A 3EINSTALL USING REC
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5HIS PROGRAM INSHBA BIEHDEVERIREACITCIME WARNING IS NEEHWIISES
PRGRAM INSTBCIE®M CORR

2.2.2 [Source-code only] If an error occurs

*F AN ERROR OCCURS DURING THE #UILD(1 PROCESS YOU WILL

OCCURRBEMNMGGEST THAT YOU NOTHEMN EX NANMEO®MNARAIREARN &RRO

SHOWN 5HIS SHOULD GIVE YOU SOME IDEA WHAT IS HAPPENINC(

10SSIBLE $HECKS AND "CTIONS TO TRY

"$HECK THAT THERE IS PLENTY OF ROOM ON YOUR HARD DISK
SPACE >

"$HECK THAT '"ORTRAN IS INSTALLED AND ON YOUR PATH SEE .

" $HECK THAT THE NAMEDORETHE RY. DOES NOT CONTAIN SPACES
&NGLISH CHARACTERS 4EE SECTION

"*NSTALL AGAIN FROOW THEUE® TORRY RE RUNNINSTAGETICE AEI S 1 NOA
%04 BOX IN YOURD(&HECTORY AND TYPE #UILB(1ID|RRBHETKRTYHAN
COMPILER CHOICES THEN CLICK 4TART #UILD

" *F AN ERROR REAPPEARS PLEASE NOTIFY SUPPORT!IGEMPACK
I T WITH DETAILS OF WHAT HAPPENED

" #UILD(1 CHECKS THAT THERE IS ENOUGH FREE DIS$,SPIREE DO
:OU CAN OVERRIDE THESE CHECKS IF YOU DCOEESREENME MORE
AND THEN RERON £AINDIREBEAD MORE ABOUT #UILD(1 IN SECTION

2.2.3 GEMPACK licence

rOUR (&$1 LICENCE MUST BE CALLED -*$&/ (&. AND I'S MDJIKRE B ECF
THAT IS THE DIRECTORY IN"WHIGHEYINSTMETERLEBY & AVE ALR
SKIP THIS SECTION

*F YOU ALREADY HAVEEANGELEMYOUR COMPUTHEIRE ANS A COTPHE RHIE
-*$&/ (&. TO YOUR CURKRENRECA.QRY

4EE SECTHOR DETAILS "ABQUJEMNCES

2.2.4 Changes to your P ATH and Environment

*F AGAINST OUR MOALIICEW YTGHEE DNISTALL PROGRAN T @ANWAKHEEC H /
&NVIRONMENT VARIABLE CALLED (1%*3 YOU MUST NOW MAKE T

2.3 Testing the Installation

SHE FOLLOWING TEST SHOULD BE PERFORMED WHETHER YOU H
VERSION OF, (&.1

5HE TEST RUNS A SIMULATION WITH THE SMALL 4TYLIZED +OHA
$REATE AFOODR EXRMPLEWHERBE.XYOU CAN DO THE TEST $OPY THI
&XAMPLES SUBDIRECT®,RNFOQPEROURRXBABLY $ =(1=&9".1-&4 TO
$ =5&.1

4+"% 4+ )"34+-# $.°

OPEN A COMMAND PROMPT %04 BOX BY GOING 4TART 3UN ANIL
%04 BOX RUNNING *N THAT %04 BOX TYPE IN THE COMMAND

cd /d C\TEMP

TO MOVE TO YOUR TEST FOLDER ASSUMING THAT YOU ARE TES
dir sj*.*

:O0OU SHOULD SEE THAT THE EXAMPLE FILES LISTED ABOVE ARE
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Step 1: running T ABLO
/IOW TYPE

tablo -pgs SJ

:O0U SHOULD SEE MANY MESSAGES FLASH PAST *F THE MESSAGES E!

(Information file is 'C:\temp\SJ.inf".)
(The program has completed without error.)
Total elapsed time is: less than one second.

GO STRAIGHT ON TO 4TEP BELOW
*F ON THE OTHER HAND YOU SEE

'tablo’ is not recognized as an internal or external command,
operable program or batch file.

THEN THE$(& OLDEGANS YOBD)R 1LEASE CHECK THE SANBEBPISHEWN SFKEEKPTHAN T
PART OF THE TESTING
*F THE MESSAGES ENDED WITH SOMETHING LIKE

%% Stopping now because of fatal GEMPACK licence problem reported earlier.
[Search for "%%" in the LOG file to see the earlier message.]

(ERROR RETURN FROM ROUTINE: TABLO)

(E-Licence information unavailable.)

(The program terminated with an error.)

THEN YOUR,(BOLDER CONTAINS NO LICENCE OR THE WRONG LICENC
WHER#E -G LOOKED FOR THE LICENCE FILE 1LEGSERCEHEICK TIHANM WSOURI
-*$&/ (&. IS IN YOUBR DERECTEPHARY LOOKS FOR -*$&/ (&. IN A DIRECTOF
DFERENT FROM THE ONE IN WH)]CEHETK INSH RIAREMEHEEHSEETAON TO -
&NVIRONMENT VARIABLE (1%*3 3EPEAT THIS TESTING ONCE YOU HA'

Step 2: running GEMSIM
"SSUMING 4BE® WORKED 0, TYPE
gemsim -cmf sjlb.cmf
:OU SHOULD SEE MANY MESSAGES FLASH PAST ENDING WITH

(The program has completed without error.)
Total elapsed time is: less than one second.
(Output has also been written to log file 'C:\temp\sjlb.log".)

$ONGRATULATIONS h YOU HAVE JUST RUN A SIMULATION
*F THIS SIMULATION DOES NOT WORKGATRRTOAGAMNMEAPRSEELTHME SEI|

*F YOU HAVE THE &XECUTABL'E ,* MAGs BE VFEAR GIFOIN ONEA(& G B CITAOIN THE
40URCE $ODE VERS®IOWOOFNRED TO DO THE FURTHER TESTS IN THE N

2.4 [Source-code only] Re-T esting the Installation

SHIS TEST AGAINS RUNS A SIMULATION WITH THE SWHALLE4ATNEIZED +(
PREVIOUS TEST USED (&.4*. USEFUL WHETHER YOU HAVE EITHER TH
VERSION O%, (&THE NEXT TABBSTO USEENSERATED PROGRAM 4+ &¥& TO RU
NEED THE 40URCE $ODB,VIER EFOMBDE GENERATED PROGRAMS

"GAIN USE THE %04 BOX IAS YOCHSKC R BEBEID FRORPEIRD US LY

Step 1: running T ABLO

*N THAT %04 BOX TYPE IN THE COMMAND

tablo -wfp SJ

:OU SHOULD SEE MESSAGES FLASH PAST ENDING WITH
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Successful completion of TABLO.
The program is
'sj.for".

This program

0 can create the Equations file

0 can carry out multi-step simulations

(Information file is 'C:\temp\sj.inf'.)

(The program has completed without error.)
Total elapsed time is: less than one second.

Step 2: runningL TG
"SSUMING 4BEE® WORKED 0, TYPE
LTG SJ
:OU SHOULD SEE YOUR '"ORINRTAEN. COMPRIQRRRAAHEAYT WORK ENDI
sj.EXE made successfully
*F THERE IS A PROBLEM PLEASE CHECK THAT YOU HAVE INSTA

Step 3: running a simulation with SJ.EXE
"SSUMING 4HB(ERVORKED 0, TYPE
SJ -cmf sjlb.cmf
:OU SHOULD SEE MANY MESSAGES FLASH PAST *F THE MESSAG

(The program has completed without error.)
Total elapsed time is: less than one second.
(Output has also been written to log file 'C:\temp\sjlb.log'.)

THE TEST WAS SUCCESSFUL AND YOU SHOULD GO ON TO SECTI!

2.5 If you still have problems

*F AFTER RE CHECKING ALL STEPS ON THE INSTALLEMROCENDR
SELECT

JELP \ "BIEWD)"B %IAGNOSTICS \ %IAGNOSTICS

4AVE THIS INFORMATION IN A FILE AND EMAIL IT TO SUPPORT!(
HOwW THE PROBLEM APPEARED

2.6 More simulations to test GEMP ACK and W IinGEM

"FTER YOU HAVE I'MSTAOREBGCRLIVILL WANT TO START USING IT
(&.1"$, WE RECOMMEND THAT YOU WORK THROODGH TTHEE MRTNR O D
(&.1"$, MANUAL

50 TEST THATARDLM(&. ARE WORKINWECOBRBEESIYTHAT YOU CAR
WITH 4TYLIZED +OHANSEMAON BEUVEISQURCEROQNDEIE&SIMULATION
5'#-0 GENERATED PROGRAM AS DESORIBHAVE KKETIWOMNB LLESEM A
(&.4*. AS DESCRIBED INNSECTHER CASE CHECK THAT THE RESU
EXPECTED SEE FOR EXAMPLE SECTION

*F ANY OF THESE TESTS DOES NOT WORK RE CHECK THE INSTA

2.7 Working with GEMP ACK
5HE FOLLOWING SECTIONS CONTAIN OTHER INBORMATION RELE

2.7.1 New model's directory location

8E SUGGEST THAT YOU PUT EACH NEW MODEL YOU BUILD IN A ¢
(&.1"$, DIRECTORY USWOAIRY SE(LING SHOULD ENSURROGRAMS
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FOUND CORRNEVCHRSELS)IANDD UIR0¥3 ARE NOTTSBE TS ORREBGRIAYS WILL
NOT RUN

8HEN YOUIN@&E ITH ANY MODEL MAKENS&U.RE WBORKINGUDSEEGTORY T
THE DIRECTORY CONTAINING THE FILES FOR THIS MODEL AS SPELLE

2.7.2 [Source-code only] GEMSIM or T ABLO-generated programs ?

#OTH SOURCE CODE AND EXEGH TAABRICENVERS IDD & OF TEELPROGRAM (.
5"#-0 PROGRAMS WHICH SOLVE YOUR MODEL OR PERFORM OTHER TA:

" 5"#-0 FIRST CONVERTIONNRIYGBRM TO (44 (45 FILES THAT (&.4*. CAN
" (&.4*. TO RUN A SIMULATION OR PERFORM A CALCULATION

5HE SOURCE CODE VERSGHORSOMHEXALTERNATE STAGE APPROACH OF

" 5"#-0 FIRST CONVERIONNRUGRBRM TO A '"ORTRAN PROGRAM
" -5( THEN CONVERTING COMPILING THE 'ORTRAN PROGRAM TO AN
" 36/ THEN RUNNING THE &9& FILE TO SOLVE YOUR MODEL OR PERFO

$OMPARED TO (&"#*0 GHEERATED PROGRAMS <&9& FILES> RUN FAST|
LASFEE DATABASE SOME $16 TIMES AREGVREWDBR TADDA NISSIRAEET-ER N TAKE
SOME TIME h THIS IS ROUGHLY PR'GPRREICRNALOTUOARHEGID MNEGOTFOTRIEN
NUMBER OFANIIMERS YOUR MIEDEATHVMBABELAROU WILL SOON BECOUP THE
#UT IF YOU ARE

"IN THE MODEL DEVELOPMENT STAGE'"#WHIERE YOU KEEP CHANGING |
" RUNNING A MODEL WITH A SMALLER DATABASE OR
"RUNNING A PROGRAM THAT MERELY MANIPULATES DATA

YOU MAY WELL FIND THE SIMPLER (&.4*. APPROACH TO BE QUICKER

2.7.3 Text editor

BHEN INSTALLING AND YSINWIL INEED TO BE ABLE TO EDIT TEXT FIL
TEXT EDITOR THAT IS AN EDITOR DESIGNED ESPECIALLY FOR HAND

8E RECOMMEND THATSYO U BSE ERAVPOE#NBATE HAS SYNTAX HIGHLIGHT
IS HELPFUL IF YOU ARE WROITANBUO RFAMIAEHIEGGANIGAR SO BE USED FOR C
FILES CAN OPEN SEVERAL FILES AOOLE VEAMNEH TARIE WB/DODFHAF URRIKO
DEVELOPMENT

OTHER TEXT EDITORS INCLUDE /O TIENIDAMW 8V H MCHE I'SSLOHRPTED|I WO RH 8
(EM&DIT AND 7*. AND &."$4 WHICH EACH HAVE THEIR DEVOTED FOL!
SUCH AS .1ORDSAOOTBDIT TEXT FILES BE CAREFUL TO SAVE THE RES

2.7.4 If you installed in a new directory (not C:\GP)

*F YOU DID /05 INSTALL$S ®RYIDU MAY NEED T HEWRE PEBRMERBAMS TO FIN
USE (&% PROGRAMS 'OR EXAMPLE IN 3UN%YNAM CLICK ON THE OP
SUCH AS 8HWAHO-7TO USE TO TELL THE PREWRAMEWHBCANDERSIONS OF
"NALYSE(& TO USE $INGKODES OPTIONS AND THEN USE THE VARIOUS
BUN(E WHERE TO FINEWEMSEW4D"#MATE "NALXBEOQ&EBC

2.7.5 If a program runs out of memory

(&.1"$, PROGRAMS MAY REQUIRE MORE MEMORY TH /AN I'6OAN WIILLABREC
A MESSAGE SAYING THAT THE PROGRAM IS STFOCIFEINT \BERIERNSEHIITS | S
ERROR OCCURS BEGAUSEN DO €6AMPHEFNSRE YOUR MODEL OR HAVE NO
CHAPTER

BECURSIVE DYNAMIC MODELS SOLVED USING 3UN%YNAM NORMALLY REQUI
SIMULATED YEAR
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OTHER POSSIBLE REMEDIES INCLUDE

"'REE UP MORE MEMORY BY CLOSING DOWN ANY OTHER RUNNIN
"#UY MORE MEMORY BHINODBDWERCANNOT SUPPORT MORE THAN
(# TO A PROGRAM
" *F YOUR 1% HAS AT LEABSOU(MIGH MEMOABYDER REINSTAUSNG ¢
BIT COMPILER

2.7.6 Copying GEMP ACK programs to other PCs

*F YOU HAVESASKI.E LICENCE YOU ARE "BNPIROBRAMSCD® 1 E&X.C (
YOUR SITE LICENCE FOR EXAMPLE WITHIN THE SAME DEPARTNMW

:OU SHOULD NOTE $HAROTGHFEAMRSAND (&.4*. REQUI'RBE AICENCE

"CCORDINGDER THE TERMS$, OFCENCHE (& QU MUST NOT COPY OR
IMAGES OF THESE TO MACHINES OUTSIDE THE ISICENWH | QH IGOO
MUST NOT SEND A CO®YLOFEXCEBROWI.&SIDE THE SITE COVERED B

"N INDIVIDUAY, (SICCENCE ENTITLE#S- X O(&.BO. AOPYYDUR, (WAENCE
ONLY TO OTHER 1$S USED BY YOU

:OU ARE ALLOWED TO SEND C8) P E 6 GORFAMISE INTTHUD IGSESY ¥ R A RED
PROGRAMS OUTSIDE OF THE SHTEICBDNEREPYRE YIRDRJ (. NOTE
5"#-0 GENERATED PROGRAMS AND 4"(&. &9& MAY REQUIRE AN *N
LASER MODEL 5HE MODEL SIZE LIMITS ARE SET OUT IN $HAPTEF

7TERSIONS-ORANSD (&.4*. PROGRAMS MUJPEHNMAT O BENCATCSENWD (44 |
GENERATED HO DTHERS THE (44 (45 FILES WOULD ONLY WOR
VERSION THAT WADCHEXFOTNDR S BENB BPINEYhRTHHEEN THE RECIPIEN-
MATCH'"NG BND (&.4*. PROGRAMS

2.8 Manually setting the P ATH and GPDIR

'OR (&"$, TO RUN YOU MUST MAKESSODREECHARYHESWBALLY $ =(1
1'5) AND THAT THE &NVIRONMENT VARIABDEREICMH GRS SET TO Tl

*F YOU DID NOT ALLOW THE INSTAR)LBERD OHEAKEVCRANGES TT O AY
SECTIONYOU MUST MAKE THE REQUIRED CHANGES YOURSELF A

2.8.1 Checking and setting P ATH and GPDIR

5HE USUAL METHODS)IOAKRB ASNEAETHHEE&NVIRONMENT VARIABLE (1
1ROPERTIES 5HE IMPORTANT CHANGES ARE THAT

" THE DIRECTORY INTO WHT6H YOB (MITAIREEDI O&KRY MUST BE O
1ATH
" THE SYSTEM ENVIRONMENT VARIABLE (1% 3DMRESCTBEOERSET EQU

:OU WILL NEED ADMINISTRATOR ACCESS TO MAKE THESE CHANC
INSTALLER MADE THESE CHANGES OR TO MAKE THEM YOURSEL

'OR USERSDOMWSISOR TF YOU ARE NOT USING AN ADMINIST
PROMPTED FOR AN ADMINISTRATOR PASSWQARD MUR INGYDH
BE USING AN ADMINISTRATOR LEVEL ACCOUNT WHEN YOU |
BINDOWSISODR OR .Y $OMPOWERI9B 'ROM THE RIGHT CLIC|
THEN CLICK ON THE "DVANCED TAB 5HIS BRINGS GRITHEO4
&ENVIRONAMREIRBLIES TO BRING URRTHA B L&ENVDRAOINMEINEC W |'TNHDAOTV
TOP HALF OF THE WINDOW CONTAINS USER VARIABLES TH
&DIT THE SYSTEM 1ATH VARBABLIR ACRORIYDNGTHBEH &QLLOWI
BE SEPARATED BY A SEMICOLON I[EW ENTRIES MAY BE
WE RECOMMEND ADDING TO THE BEGINNING OF THWE 1ATH

DIRECTORYTIBENN=-THE SYSTEM PATH SHOULD LOOK LIKE $ =
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*F YOU HAVE A PRENIRBGT(@&RLY ON THE 1ATH DELESE IT AND Al
DIRECTORY TO THE BEGINNING OF THE SYSTEM 1ATH
"DD A NEW OR EDIT THE EXISTING SYSTEM ENVIRONMENT VARI
(&.1"$, DIRECPBRSYMUST BE THE SAME DIRECTORY YOU ADDED T
1ATH IN THE PREVIOUS STEP
$LICK ON THE OK BUTTON TO ACCEPT THESE CHANGES TO THE &

SHESE CHANGEREWTLWHBKEYEBEH NEXT START A PREGRAN ORE CCPHEAN & E
BY OPENING A NEW %04 BOX AND ENTERING 4&5 5HIS SHOULD SHO
VARIABLE (1%*3 *F YOU DON T SEE THE CHANGES YOU EXPECT GOT
AND WORK THROUGH THE POINTS IN THE NEXT SECTION

2.8.2 Trouble-shooting environment variables

*F YOU HAVE MADE CHANGES TO THE SYSTEM 1ATFH CIR Y\OAR EABLEC [1E4
PLEASE TRY THE FOLLOWING

3EBOOT YOUR COMPUTER AND CHECK THE VALUES OF THE SYSTEM
%04 BOX AND ENTERING 4&5 G6SUAQMWEVHRSOR RARENBCEASARNS
THAT ENVIRONMENT CHANGES ARE SLOW TO PROPAGATE TO THE RE
" $HECK THE USER 1ATH AND (1%*3 VARIABLES IF A VALUE HAS BEE?!
THE SAME NAME THEN WITH THE EXCEPTION OF THE 1ATH VARIABL
EXPLAIN WHY (1%*3 DOES NOT HAOVEHHEHIVAHBU FAIQUJEEXFEUTCSER VA
ACCOUNT +ANE FOR EXAMPLE YOU MNBOWBE IISONBISYEFDUONA NSEDPDANH H
VARIABLES BY GOING TO $ONTROL 1ANEL THEN FIND 6SER "CCOUN
BE IN THE GROUP 6SER "CCOWNON RAHD 68HRLYCLACRENTYS DIALOGUE V
$HANGE MY ENVIRONME NNDWARIRBEHETS CLOIK S8 ON  TMERNO MROVIERHE RI
CLICK MENU SELECT 1ROPERTIES THEN CLICK ON AREABLVESN GHIE dHK
THAT (1%*3 IS NOT SET AS A USER VARIABLE IF IT IS DELETE IT #,
BE A PROBLEM FOR UPGRADE INSTALLATIONS RATHER THAN NEW IN
" $HECK THE VALUES OF THE SYSTEM 1ATH AND (1%*3 VARIABLES BY

2.9 Technical T opics

*N THIS SECTION WE DISCUSSEVARPEUGCGS THEHRNOSER®.REIICNS HAPPILY
IGNORE THESE

2.9.1 [Source-code only] Running BuildGP
5HE PROGRAM #UILD(1 IS DESIGNED TO CARRY OUT THE FOLLOWING

$HECK YOUR SYSTEM TO SEE IF '"ORTRAN IS INSTALLED IF THE
IS IN THE CORRECT'P)LABE (ANDP3IIENHRQANMENT VARIABLES ARE
.AKE THE"&.LIBRARIES BY COMPILING MANY GROUPS OF SUBRO
.AKE THE '"ORTRANSBARAFREIGRAMS EXECUTABLE IMAGES BY COMF
LINKING TO THE LIBRARIES

6SUALLY #UILD(1 DOES ALL THESE AUTOMATOMWAHVEHRRRIEE MAYBHEHNSTA
SITUATIONS WHEN YOU NEED TO RUN #UILD(1 YOURSEIBRFUGOR@EXAMP
MIGHT BE SENT A PATCH FILE TO REPAIR THE PROBLEM %ETAILED IT
PROVIDE ONLY BRIEF NOTES HERE

B3UN THE PROGRAM & 6N-BKHE$S(DIRECTORY FROM THE COMMAND PROM
$OMPUTER D®RWES &XPLORER

$HECK THAT #UILD(1 CORRECYLDIRISPLARS XODRCOSMPILER ('ORTRAI
*NTEL

/OW CLICK ON THE 4TART BUILD BUTTON
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*F YOU INSTAS| BENEC&ESSFULLY WITH-ONE KOMFOERAFTER WISH
ANOTHER COMRIMER $AY NEED TO INSTALL FROM THE $% AGAI
#UILDGBHE INSTALLER GOEEHSEICOMPEISERROM THE $% *F YOU W/
BETWEEN COMPILERBSTBEE WEB\BBNVAOIEESLATCOM GPMULTIFORT HT

2.9.2 [Source-code only] Compiling individual GEMP  ACK programs

8ITH 40URCE C®ODHHE.EXECUTABLE IMAGES &9& FILES$SFOR MC
PROGRAMS ARE MADE DURING THE #UILD(1 PHASE OF THE INST
REMAKE JUST ONE OF THESE PROGRAMS

'ROM THE COMMAND LINE CHANGE TO THE D'IREEROR&R AMSE RIE U
$ =(1

cd /d c:\gp

5HEN TO MAKE A MAIN PROGRAM FOR EXAMPLE "$$6. ENTER TH
mkmain accum

SHIS COMMKAMNAIMNO RKS WITH ALL THE MAIN PROGRAMY BKRE PI'H E&
APPROPRIATE OWKMMEANSINGD KRAB L O

2.9.3 File association
'"ILE ASSOCIATIRODIO WS TWECHANISM DUE TO WHICH FOR EXAMPI

" THEEMW)"3 ICON IS DISPLAYED BESIDE )"3 FILES IN &XPLORER
IF YOU DOUBLE CLICK A )MBWAI'SE IT OPENS IN 7

SHESE HAPPEN BEFCABDBDE"BIARE SAFSOEWATEE XW I BIS WALLY THE

SET UP AT INSTALL TIME ONLY ONE PROGRAM CAN BE ASSOCIA
TO POSSESS MOREKEBEBOSHUQLRAR ORI KDAWEBSSMAY 8 REVENT A PROG
AN EXISTING ASSOCIATION 5HIS MAY MEEANSHFARLERAGANIEO T HAA
S"#MATE W#THILES BECAUSE .ICROSOET AIGBRNAIS 4TTHBDBO  *N SUC
MUST SET UP THE ASSOCIGANOGCHMANEATHE )"3 FILE ASSOCIATIC

IN BNDOWS &XPIGCOHREBLICK ON A )"3 FILE AND CHOOSE OPEN W

"CHECK BOX "LWAYS USE THE SELECTED PROGRAM SHOULD BE
"6SE THE #ROWSE BUTTONEWQ"SHEHDEET THE LATEST 7

2.9.4 Keep and Temporary directories and GEMP ACK Windows programs

1ROGRAMS OFTEN NEED TO HAVE FOLDERS TO STORE USER COIl
B8INDOWS PROVIDES DEFAULT FOLDERS FOR THESE PURPOSES

(&.1"$, 8INDOWS PROGRAMS STORE USER CONFIGURATION CHOI
BELOW A FOLDERNODEWOSEBRIBYTHAT FOLDEROR EXAMPL B OLME RJ <
*I* FILE"#ORTE MIGHT BE LOCATED AT

$ =6SERS=+OHN=.Y %O CUMWRANESSAT R &N 5
4IMILARLY$(&8INDOWS PROGRAMS BY DEFAULT WRITE TEMPORA|
TEMPORARY FOLDERDRRNS/IDED BY 8

'OR VERY UNUSUAB, CRIYES AWIAY TO AVOID PROBLEMS WITH TH
SEMPORARY DIRECTORIES BY SETTING ENVIRONMHENET WAREABLE
ENVIRONMENT VARIABLE CALLED (1,&&1 IF YOU WARIT A QI EWM AN C

ENVIRONMENT VARIABLE CALLED (15&.1 IF YOU WANT TO CHANC
CHANGING THE ENVIRONMENT VARIABLE 5.1

8INDOWS STORES TEMPORARY FILES IN A THE FIFLDERTNEYWM ED S NOR
FOLDER NAMED IN ENVIRONMENATVERISBEE®R.C THE USUAL DEFAUL’
5HUS IF YOUR &NVIRONMENT VARIABEEDEHBEASLSETEM® GRARYIDIRECTOF
$ =5&.1=(15&.1=8*/(&.
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*N B3UN(&INB&. "NALYSE(& AND 3UN%YNAM THERE ARE .ENU OPTIONS
ALLOW YOU TEDMPEORARYDIRECTORY TO A DIRECTORY OF YOUR CHOO
SEMPORARY DIRECTORY SETTING 8HEN YOU START THE PROGRAMS F
IS SET FROM THE VALUE OF THE 5.1 OR 5&.1 ENVIRONMENT VARIABLI

*F YOU ARE HAVING PROBLEMS WITH THESIENBENWISUREGS GRAVIISE OFNTH
RELEVANT )ELP FILE FOR DETAILS AND ADVICE

2.9.5 Installing GEMP ACK on a network

4O0MESARISATIONS HAVE FOUND IT DESERASBQE D& RANMIDTHHEE4OURCE C
ASSOCIATED '"ORTRAN COMPILER FROM A NETWORK 'OR EXAMPLE TI
THE -AHEY COMPILER

#ELOW ARE SOME POINTERSNDOCOBRSINRGT RRAN ON A NETWORK

*F YOU HAVE THE -AHEY '"ORTRAN -* ON A NETWORK PLEASE NOTE
-5( THE 'ORTRAN COMPILER NEEDS TO KNOW WHERBOBUHEARELEVAN
AVOID HAVING TO EDIFITHS BARHAVBNGtH'ALL USERS SET THE VALUE
(1'-*# TO POINT TO THUSCBMNRBEETORNMS ENVIRONMENT VARIABLE USII
SECTIONSHE PERSON INSSTABIUN® INNGITHE LIBRARIES AND EXECUTA
&NVIRONMENT VARIABLE (1'-*# AND REBOOT IF NECESSARY BEFO
""NOTHER ISSUE RELEVANT TO ALL COMPILERGURE &VHDOCHARS AKBE ENE
&VERYONE NEEDS READ AND EXECUTE PERMISSIONS BUT ONLY THE
" (&.1"$, PROGRAMS DO NOT WRITE TOINDMDWEHDREECITAORRIES OF THE
" RANGENORONMENTBCCEANSESADL (1%*3 WILL NEED TO BEHMADE FO
,EEP AEMPXORARY AINRECTCHERIEISOR 5&.1 ENVIRONMENT VARIABLES N
THAT ARE UNIQUE TO EACH USER
"*NPUT TEMPORARY AND OUTPUT FILES FOR A SIMULATION SHOULD
SIMULATION h THE AGM WSMDQ RVE® DFLARKRTA TRAVELLING OVER THE N

2.9.6 Uninstalling GEMP ACK

50 UNINSTABL FRAM YOUR OGS PWEERTANDARD "DD 3EMOVE 1ROGRAN
YOU COULD SIMPLY

" %ELETE THE W$HORIRE&LTORY AND ITS SUBDIRECTORIES

" 3EMOVE THE CHANGENDENQIRRONMENT SEE SECTION

T %ELETE ANY DESKTGR PROKGRAM $&.1

2.9.7 Finding GEMP ACK Version and Release Information

&SPECIALLY WHEN TROUBLESHOOTING IT MAY 'BBE W BPBLATRARH ECWK
(&.1"$, PROGRAM YOUWANRMAYSWGEH:TO KNOW THE

" (&.1"$, RELEASE NO SUCH AS OR

" (&.1"$, VERSIIEGNTHER &XECUTABLE IMAGE OR 40URCE CODE

" (&.1"$, LICENCE TYPE WHICH SHO#{JLDERBTENM YOUR (&.1

" 7TERSION NO FOR AN INDIVIDUAMRRERERAM FOR EXAMPLE 5

.OST (&4, 8INDOWS PROGIHEAWS3 ANMIMETE GIVE TWO METHODS TO GA
INFORMATION ABOVE

'IRSTKH&E. 1"$, -ICENCCEMMAND USUALLY UNDER THE )ELP .ENU SHOWSE

" THE NAME OF YOUR LICENCE FILE WH$CHOQULIDERBE LOCATED IN YOU

" THE (&%$1, RELEASE NO OF THAT LI'SENCEICEINCE&GAN BEIUSED TO R
FROM (8. 13ELEA&Iarlier SBELEASES

" THE (&$%$1 7TERSION OF THAT LICENCE FILE h USUALLY &XECUTABLE |
*MAGE LICENCEIWELTONOSESWYWOBUREE $ODE (&.1

" WHETHER YOUR LICENCE HAS EXPIRED OR IS SIZE LIMITED TO SMA|
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"YOUR LICENCE DETAILS AND NO EG (. SHE LAST FOUR

T IF"®#-0 &9& IS PRESENT "IN FOUBED®.IITIONAL LINES AT THE BOT"
*NFORMATION WINDPRSN CGNHAWDTBELEASE INFORM-AT&OR K ONRHTCEI
SHOULD MATRCHOMRBND 3ELEASE OF YOUR LICENCE FILE

Figure 2.1 GEMP ACK licence command

AECONBEOUT %I|IAGINDMMAND ALSO USUALLY UNDER THE )ELP .E
THE NAMERANDN NO OF THIEWRGERAMMNEG 7

" THE LOCATION AND FILENAME OF THE &9& FILE

T IF"®#-0 &9& IS PRESENT "IN FOUPRHRGRE. I'8.,17TERSION AND 3ELEASE
FOR THAT"E DP¥9&F 5

" A %IAGNOSTICS BUTTON THAT DISPLAYS MUCH MORE INFORMA
PROBLEM"$(&SUPPORT MAY ASK YOU TO SEND THEM THIS DIACG

Figure 2.2 About/diagnostics

IROGREARBION AN, (RELEASE *NF CGGROMVMATAG R EONRFE OR '"ORTRA&N BA
PRGRABSONTAINED IN THE FIRST OR LINES OF THE LOG FIL
SCREEN OUTPUT WHEN YOU RUN THAT PROGRAM FROM THE RCON
THE TOP OF THE $OMMAND PROMPT WINDGOOW BEARYOREEDOUOHAVE
SEE ITTORCAPTURE THE OUTPUT TO A FILE TYPE

sltoht <nul: >temp.log
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AND THEN EXAMINE THE ODOPMOGHTLEEEEMP LOG

<SLTOHT Version 5.52 January 2011>
This program accesses some of the routines in the GEMPACK software release
<GEMPACK Release 11.1.200 May 2012>
*NIEW)"3 THE )ISTORY COMMAND WHRES IOSHNOAWN P QRELEASRAMFORMAT I (
ABOMHEORGRRAM TEHHAAELCR )N FEEESECTICBHE SAME INFORMATION IS EC
LOG WHENEVER A $SOMMARNRMOIGREMEREADS A )"3 FILE
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3 How to carry out simulations with models

5HIS CHAPTER IS WHERE WE EXPEOTSNERTUSEARN NG (B BXEBT B
HOW SIMULATIONS ARE CARRIED OUT AND EXPLSUUNHSA®E OF TI
IMPLEMENTATION SIMULATION LEVELS AND PERCENTAGE CHAN

*N SECTIONERE IS A VERY BRIEF OVERVIEW OF THE 4TYLIZED +
WILL CARRY OUT 5HE REST OF THIS CHAPTER CONSISTS OF DE
INTERPRETING THEIR RESULTS

8E ENCOURAGE YOU TO WORK THROUGH THIS WHO'L{E ONAYOER
OWN MODEL "T THE END OF THEEENHAPTERCWIEDO 88 GYGHE M AYFW | £

Implementation
" MODEL IS IMPLEMEN,TWBHN (&.1

" THE EQUATIONS DESCRIBING ITS ECONOMIC BEHAVIOUR ARE V
SYNTAX DESCRIBED LATER IN THIS DOCUMENT AND
" DATA DESCRIBING ONE SOLUTION OF THE MODEL ARE ASSEMB

'OR MOST'$&MODELS THE EQUATIONS ARE WRITTEN DOWN IN A
TERMS OF PERCENTAGE CHANGES IN THE VARIABLES #UT YOU
LEVELS EQUATIONS *N EITHER CASE YOU NEED TO"AVBRITE TH
*NPUTOR'#EFILEINGHEOCDIS THE NAME OF PRE GRAM WHICH PROCES
INFORMATION

SHE PROCEDURE FOR IMPLEMENTING MODELS IS DESCRIBED IN

Simulation

ONCE A MODEL IS IMPLEMENTED THE MODEL CAN BE USED TO C
ANSWER TO 8HAT IF QUESTIONS SUCH AS K BYE GPEFERKRRMNMEN
DHERENT WOULD THE ECONOMY BE IN YEARS TIME FROM WHA"
ORIGINAL SOLUTION SUPPLIED AS THE STARTING POINT A SIMU
THE MODE'L$,(’SIUALLY REPORTS THE RESULTS OF A SIMULATIO!I
SOLUTION -EVELS RESULTS MAY ALSO BE AVAILABLE

Solving models

WITHIN (&,1S ALWAYS DONE IN THE CONTEXHCOFYATSHIEM VY AA U EBN(
VARIABLES THE EXOGENOUS ONES AND THE SOFTWARE CALCU
ENDOGENOUS ONES

SHE NEW VALUES OF THE EXOGENOUS VARIABLES ARE USUALLY
INCREASES OR DECREASES FROM THEIR VALUES IN THE ORIGI

Levels and Percentage-Change V ariables

8HEN THE MODEL IS IMPLEMENTED THE EQPRAREOINSANEY BEHHN
THESE LINEARIZED EQUATIONS ARE USUALLY INTERPRETED AS
ORIGINAL VARIABLES PRICES QUANMYARBIABLE SARNDREHE RREU
EQUATIONS RELATING THESE LEVELS VARIABLES ARE CALLED T

'OR EXAMPLE THE LEVELS EQUATION
7 12

RELATES THE DOLLAR VALUE 7 OF A COMMODITY TO ITS PRICE
VERSION OF THIS IS

P@a7 P@1 P@2



(&.1"$, USER MANUAL

AS EXPLAINED LABEEIROMN OWHAERHERAYS TIHHEIT PEBCERIAGERDBRNGE PC
DOLLAR VALUE IS EQUAL TO THE SUM OF THE PERCENTAGE CHANGES

Data

SHE DATA FOR A MODEL OFTEN CONSISTS OF INPUT OUTPUT DATA G
ELASTICITIES O5HE DATRARIGIEFKEN FRANDIY AL SSWMAJTION TO THE LEV
6SUALLY ALL BASIC PRICES ARE TAKEN AS IN THE INITIAL SOLUTIC

3.1 An example simulation with stylized Johansen

*N THIS CHAPTER WE SHOW YOU HOW TO CARRY OUT SIMULATIONS W
SOMEONE EIUSEE A&S AN EXAMPLE THE 4TYLIZED +OHANSEN MODEL DE
HEREAFTER REFERREDNMODEASEQUATIONS INREEICIBIOEAND IN TABLE

SHE 4TYLIZED +OHANSEN MODEL IS CHOSEN BECAUSE IT IS SIMPLE
WITH IT IN$S(&YIOU WILL FIND IT EASY TO CARRMORBE TC S NRLU L AMTENDS MDD
INCLUDING ONES YOU BUILD YOURSELF

3.1.1 Introduction to the stylized Johansen model

SHE 4TYLIZED +OHANSEN MODEL IS A VERNT REMPOCENMGOEESLTHPE A EBCNC
S EACH PRODUCING A GNNGHINALIOMMMANDER HOUSEHOLDS AND TV
AND CAPITAL 5HERE ARE NO EXPORTS OR IMPORTS OUTPUT OF EAC
CAPITAL AND INTERMEDIATE INPUTS )OUSEHOLD DEMANDS ARE ALS

SHE INITIAL INPUT OUTPUT DAARBLEASERIEXSANOPALE BHEQOSEHOEDS CON
MILLION DOLLARS WORTH OF COMMODITY AND INDUGTRYHAISES
THE FIRST TWO ROW TOTALS VALUE OF SALES EACH OF GOOD EQU/

Table 3.1 Input-output data base for Stylized Johansen

%EMANDENRBUSTRWDUSTROYWSEHGDDS8L 4ALES
*NPUTS

$OMMODITY

$OMMODITY

-ABOR

$APITAL

SOTAL 1RODUCTION

*N THE (&.1IMPLEMENTATION THE LEWBLEBNRAIROWBLES ARE AS IN 5

Table 3.2 Levels variables of Stylized Johansen

(&.1"%$, VARIABERNING %118 /OTATION

: 7TALUE OF HOUSEHOLD INCOME

1% 1 1RICE OF COMMODITY | 1 I

1' F 1RICE OF FACTOR F 1F F

9%0. | 4UPPLY OF COMMODITY | 9 I

9'"$ F 4UPPLY OF FACTOR F 9F F

9) I JOUSEHOLD USE OF COMMODITY I |

9% I J *NTERMEDIATE INPUT OF COMMODITY | TO INDUSTRY
9" F J *NPUT OF FACTOR F TO INDWSJRY B J
%7$0.*/ 1 J %OLLAR VALUES FOR INTERMEDIATEIINPUTS
%7"$*/ F J %OLLAR VALUES FOR FACTOR USEBY INDUSTRY

%7)064 | %OLLAR VALUES FOR HOUSEHOLD CONSUMPTION
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/IOTE THAT MOST OF THE VARGABLENTEAYNDOGIAT ONRG MACBSFSED B RAT E I
8E REFER TO SU¥UHCUOMRABRIESI ABLES 'OR EXAMPLE 1$1 1S A
COMPONENTS ONE WNOREEACHFSECT@ARD 1% S 9'F J IS A MA"
FOLLOWING COMPONENTS

COMPONENT 9" LABI®PRT ®8F LABOR FACTOR TO SECTOR
COMPONENT 9' CARIFIWL OB CAPITAL FACTOR TO SECTOR
COMPONENT 9' LABI®PRT ®8F LABOR FACTOR TO SECTOR
COMPONENT 9' CARPFIWL OB CAPITAL FACTOR TO SECTOR

7TARIABLES WHIGH MANESNO: AIK THE ONLY ONEC ABENE ORRRIRBEE]|
$ORRESPONDING TO EACH LEVELS VARIABLES THEREOQGSABNSATI
PREFIX P@ TO THE NAME OF THE LEVELS VARIABLE TO INDICA
PERCENTAGE CHANGE IN THEISHVEWER/ ARRSAEBLETTERS ARE USE
CHANGE VARIABLES

.ORE DETAILS ABOUT THE MODEEWR-BGNVEN IINLEHARNERE FOUN

3.1.2 The simulation

*N THE EXAMPLE SIMULATION WITH THE 4TYLIZED +OHANSEN M(
CHOOSE A CLOSURE IN WHICH SUPPLIES OF THE TWO FACTORS
MEANS WE WILL SPECIFY THE PERCENSTAGKM EIH/SR @RD ISIOLNE VA
TO FIND THE PERCENTAGE CHANGESWINIABRLS®G BEO ABERE VARIEB
EXAMPLE THE POST SIMULATION VALUE OF HOUSEHOLD INCOM|I

'OR THIS SIMULATION WE INCREASE THE SUPPLY OF LABOR BY
SHE STARTING POINTS FOR ANY SIMULATION WITH THE 4TYLIZE

" THE#50 *NPUT FI#EAHMD 5
" THE DATA FILE 4+ )"3

3.2 Preparing a directory for model SJ
8E ASSUME THAT YOU HAVE "Sl REOADRE INIS YAABEIDERRCRIBED IN Cl

50 KEEP ALL EXAMPLE FILES FOR THE 4TYLIZED +OHANSEN MOD
SEPARATE DIRECTORY FOLDER FOR THESE FILES AND COPY Tl

6SEIBIDOWS &XPLORER OR .Y $SOMPUTER TO CREATE A NEW FO
SJ FILES FROM THE DIRECTEORWOOENTEAXNMPRL HEH EUSUALLY $ =
THIS DIRECTORY =S1J

3.3 Using GEMP ACK: WiInGEM or command prompt?
5HERE ARE TWO WAYS"®F OPERATING (&.1

THROUGHN(T&HEIMTERFACE *NITIALLYSTNQO®EME HEQPSSYBANSWHRH
OF THE PROGRAMS ANDSKRILES USED BY (&.1

AT THE $OMMAND LINE IE WORHKND®WS WP Q04ARECKE RVTDOHTH IS N
$OMMANOMMRTANY ADVANCED USERS FIND THIS APPROACH QUI
COMMANDS BUT ANBOW 3 PROH B'ANVA BEEIH) MBSANEWAO0- FROM Tt
COMMAND LINE

8E DESCRIBE BOTH METHODS BUT SUGGEST THAT YNO(& .FMRESTH W
h THEN IF YOU WISH REPEAT THE EXERCISE USING THE $OMM/#

$OMMANO WPHRRT USSHEQRRBLD READ BUN(ROTNBORUBEI®NS THEN SHO
CORRESPONDING %04 COMMANDS WHICHM(&/ILNSBIRSEDWNSUST
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3.4 Stylized Johansen example simulation

3.4.1 Starting W inGEM

*N BNDOWS DOUBLEIN(.&CKCGDNNW(E%EAHFDR&B].OWS S5HENVEAIN 8
MENU SHOULASARKARRHBBON MENU ACROSS THE TOP OF THE SCREEN
WIinGEM - GEMPACK for Windows

File Simulation HA Files Othertasks Programs Options Window Help

3.4.2 Setting the working directory

8IN(&. USES THE IDEA OF A WORKING DIRECTORY TO SIMPLIFY CHOO
WORKING DIRECTORY IS WHERE ALL THE FILES FOR THE MODEL YOU

'OR THE 4TYLIZED +OHANSEN MODEL EXAMPLES HERE THE WORKING
HAVE JUSTCRBEATHD S5 Fil&RO\NI TCHECKROSN. SMENU 5HIS WILL PRODUCE A
MENU *N THE DROP DOWN M E Ndban@gelbb@ Kefault diréteriddENU ITEM

5HE NOTATION WE USE FOR THilEST & El@tpE bbt Eefautt dieck@iBEsS SFIRST
File | Change both default directories

*N THE FILE SELECTION BOXCTHAR TAHPEP DRRBE CHOOIO AENDRGVEOUR DIRI
DFERENT DRIVE S5HEN DOGUS MEI AL BEKAONTHE TOP OF THE LIST OF DI
DOUBLE CLICK ONSJHE.BWUBDABRETIOHAY THE DIRECTORY NAME SHOWH?V
BOX CHANGES TO $ =4+ OR % =4+ ETC IF YOUR =4GkBIWRIEIMWMNDRY IS O

$OMMANO WRT USHEQRWBLD OPEN A %04 BOX IN THE $ =SJ DIRECTORY

3.4.3 Looking at the data directly using V. iewHAR

SHE INPUT OUTPUT DATA USED IN THE 4TYLIZED +OHANSEN MODEL A
SPECIAL"$& BINARY FILE CALLED A )EADER "RRAY FILE SO YOU CAI
*NSTEAD YOU WILL LOOKIEWHB )PRAUGRM® THELECINEROWEHRE MAIN 8
Files | Mew VIEWHAR

S5HEIEW)"3 WINDOW W $LLL CHEPBIFeRAND SELECT THE FILE 4+ )"3 5HIS W
4+ )"3 AND SHOW ITS CONTENTS ON THE $ONTENTS SCREEN

$OMMANOMRI UGAR®PEN 4+ )"3 BY TYPING VIEWHAR 4+ )"3 INTO TF

&ACH ROWIBW)THEBONTENTS SCREENFERRRE FRRMIYSOFODADAFON THE

/IAME COLUMN TO SEE WHAT DATA ARE IN THESE ARRAYS
JEADERRPE4IZE IAME

$*/1 3& A4&$SX4&EINTERMEDIATE INPUTS OF COMMODITIES TO IN
"xl1 3& 4&%$5X$5 *NTERMEDIATE INPUTS OF PRIMARY FACTORS
)$0/ 3& 4&%$5 JOUSEHOLD USE OF COMMODITIES DOLLAR V,
5HE FIRST ARRAY IS THE *NTERMEDIATE INPUTS OF COMMODITIES T

IS JUST A LABEL FOR THIS ARRAY HEADERS CYANE&NAWYE WRRAOY CHAR
REAL NUMBERS WITH SET AND ELEMENT LABELLING SEE CHAPTER

%OUBLE GIICKOOSEE THE NUMBERS IN THIS ARRAY
%7%0.*/ S S SOTAL

S

S

SOTAL

5HERE ARE SEVERALOWAYCSUTOFie DNTRHENMN (& . BMENU A NBelSERASC TR

CHORUBEROM THEOWS 4TART MENU AND ENTER CMD *N ETHHERNGASEOATH &4
RIGHT DIERNOE®RTYHE COMMAND CD $ =SJ
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$OMPARE THESE NUMBERS WITH THE INPUT OUABUE BAEAARCOR A
DATA IN THE FILE AT THIS HEAPWR'3SCAUE T TATEE SXANDBD TSRHAWSB T
TOTALS

50 RETURN TO THE $ONUTaemMS MTREBRN"3ICMENUORMR CLICK TWICE

-OOK AT THE OTHER )EADER "RRAYS CALLED '*/1 AND )$0/ TO SI
DATA BASE

$LOSIEW)"3 BY SHiegEXtING

3.5 Implementing and running model SJ

5HERE ARE THREE STEPS INVOLVED IN CARRYING OUT A SIMUL/
ATEP *MPLEMENT THE "MOODEL USING 5

4TEP 40LVE THE EQUATIONS OF THE MODEL IE RUN A SIMULAT
A4TEP TEW THE RESULTS

3.5.1 TABLO-generated program or GEMSIM?

SHE DETAILS OF STEPS AND VARY ACCORDING TO WHETHER
VERSION O%, (8. TH EITHER VERSION YOU CAN USE (&.4*. TO RU|
VERSION ALSO ALLOWS YOU T'@-0C REEANTEERA TMEDD EI9 & FFEICEF IME H BC H
SOLVE THE MODEL GBS BMOBEESOFGHRAIERRMTED PROGRAM WILL U

5HE 4OURCE CODE METHOD IS DESCRIBED NEXT *F YO§J H/AOAE 1
WILL NEED TO SKIP ONTO THE (&.4*. INSTRUCTIONS IN SECTION

3.5.2 Source-code method: usinga T ABLO-generated program

*N THE NEXT EXAMPLES WE ARE ASSUMING THAT"$OANDAME VIEH E
'ORTRAN COMPILERS5DN YOUR %04 1

'ROM THEH&. MENU AT THE TOP CSimdldidh SONREER CROP PEOWN MEN
ARE

TABLO Implement
Compile & Link
TABmate Implement
Run TG Program
GEMSIM Solve

SAGEM Johansen Solve
View Solution (\ewSOL)
AnalyseGE

GEMPIE Print

SHE ITEMS FROM THIS MENU YOU WILL BE USING IN THIS SIMUL.

TABLO Implement
Compile & Link

Run TG Program

View Solution (\lewSOL)

*N THfEE® GENERATED PROGRAMS$SM PRIODGIRATHES (ASIED TO CONVEF
ALGEBRAIC EQUATIONS OF THE ECONOMIC MODEL INTO A 'ORTR
'ORTRAN PROGRAM WHIGH#I8 BRERERREER RBERA $ RIGIFEAMTHE ABO\
MENU IS COMPILED AND LINKEDSTUBROWUBRWRY OHE(&IX FILE OF
GENERATED PROGRAM PRODUCED BY THE COMPILER IS USED T(
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(&.4*. 5HIS METHOD PROVIDES FASEER EXEICS) THAWN TIME & 0 R AARE
MEANS YOU MUST HAVE AN APPROPRIATE '"ORTRAN COMPILER

8IN(&. WILL GUIDE YOU THROUGH THE VARIOUS STEPS AND INDICATE

Step 1 - Implementing the model SJusing T ABLO

4TEP A "BUNTOEGARE THB S ENERAJTERAMNR

S5HE'#-0 *NPUT FILE I'S#CALLICEEINZAIDNS THE THEORY OF THE 4TYLIZED -
Simulation | TABLO Implement

" WINDOWHFORVELL ARBRERAR ENcfBHUEH TON TO SELECT#FHENRWMIE FOIFETHE
4+"% S5HIS IStALINBEDS TO IMPLEMENT THIS MODEL

"T TOP RIGHA-© WITNHEOW ARE CHGOREHRAUAINGBEBMSIMF O R

$HECK THAFORFRAN-IRBTION IS SELECTED WE"WANGEWEBRATEDREBRTRA
PROGRAM

$LICK (RNin BWHTON 5HE PR®-GRAMARUMNSBIO X AND WHEN COMPLETE R/
5"#-0 WINDOW WITH THE NAMES OF FILES IT HAS CREATED THE *NFO
AT BOTH OF THESE HWNIdwEEBSUBY GCONLSCHBKER D E HTEH E M

SHE *NFORMATION FILE 4+ */' GIVES ''\FFORIMRAILIIO SUWBOBAT WHEBPHER
SYNTAX OR SEMANTIC ERR'GIRG® BHRRCGH (HECKILEEEEMR STHERE ARE AN
4EARCH THE FILE FOR SYNTAX ERROR TO SEE HOW MANY SYNTAX E
NONE (O TO THE END OF THE FILE TO SEE "WH)AG EANCETR @ NSDCRRIOBER &
PRODUCED#HAN RHURS 5

$OMMANOMRI UGEARPERFORM 4TEP A BY TYPIN® FABLO( WERP/SJ L
FILES TYPE TABMATE 4+ */' OR TABMATE 4+ -0(

ATEP B $OMPILE AKDO -GNEW HRIAT & R AIMR

8HEN YOU HAVE LOOKED AT THhB ®Eomp©aridIlirkBU TLOGKAONT HEHEEBOTTOM
5"#-0 WINDOW TO RUN THE "ORHRMXATCWOWBALFKILYERJ CAN START THIS WIN
Simulation | Compile and Link..FRONMN&. S MAIN MENU

*N THE $OMPILE AND HIENKIWENADO'W3 IS ALREADY SELECTED AS THE 5¢
THE BCompi@ 8nd LInNkAND WAIT A LITTLE WHILE THE COMPILER CONVERTS
4+ &9& PROGRAM THAT YOU CAN RUN

B8HEN FINISHED CL I@&HKo Bl TGHo@amITT@W RROCEED TO THE NEXT STEP I
SIMULATION

$OMMANOMRI UGARPERFORM 4TEPS5(BIJEFYH YPIRGJ-EXE TO CHECK °
4+ &9& HAS BEEN PRODUCED

Step 2 - Solve the equations of the model using T  ABLO-generated program

S5HE&o to 'Run TG Program'BUTTON TAKES YOU TO THE"W-INBE@WERGR ERDU R R ONGER
4+ &9& "LTERNATIVELY YOU CAN SimARIBnT RUSTGRINGLeOWVF B MCHO O SINC
8IN(&. S MAIN MENU

'IRSelectTHE $OMMAND FILE CAMUNEE 4OMMAND FILES ARE TEXT FILES
FILE IN THE TEXT EDBdi@R BIYOGILICKING THE

)OW IS THE CLOSURE SPECIFIED 8HAT SHOCK IS APPLIED
8HAT DATA FILE IS USED BY THIS MODEL )OW MANY STEPS ARE USEI

5HIS#50 *NPUT FILE IS SHOWN IBEREOMIRIN I BECRIONENT WE SUGGEST THAT
AND CONTINUE WORKING THROUGH 4TEP

*T IS POSSIBLE TO CARRY OUT ALL OF 4TEP "IHNNCA. D IBWYG SEOMEIMTLIEN GNRSTHE
Simulation | TABmate ImplementF R O MIN§ & .



JOW TO CARRY OUT SIMULA

%ETAILS ABOUT"SSHNOGVMMABIDL FILE TO SPECIFY A SIMUBEAT COMRA I
THE PRESENT WE SUGGEST THAT YOU TAKE THIS ON TRUST AN

4ELEIEEXt TO CLOSE THE EDITOR AND RETURN TO THE 3UN 5( 1
$LICRWAONO RUN 4+ &9& WITH THE $OMMAND FILE 4+-# $.'

S8HEN 4+ &9& FINISHES RUNNING AN ACCURACY SUMMARY WIND
TO HOW ACCURATELY THE EQWAITCOANS IBNVOR BHENSSOQREMHE PR
SECTION SO CLICK 0,

*F 4+ &9& PRODUCES THE GoQdVWWIOIN FILE CLICK ON

*F THERE ISYABNWERHREOROG FILE

$OMMANOMRI UGAREXAMINE THE $OMMAND FIL'EMATHE $#A+ BIYST'Y |
B3UN THE SIMULATION BY TYPING SJ CMF 4+-# BEEW4BHEN-#TO- St

/OW PLEASE SKIP THE NEXT (&.4*. IESBACAIOONNBNRUETION S ONTH |

3.5.3 Executable-image method: using GEMSIM
*N THE(&. MENU AT THE TOP GBindadiéh SONREEE CROP DPEOWN MENU
TABLO Implement

Compile & Link
TABmate Implement

Run TG Program
GEMSIM Solve
SAGEM Johansen Solve

GEMPIE Print

View Solution (\lewSOL)

AnalyseGE

5HE ITEMS FROM THIS MENU YOU WILL BE USING IN THIS SIMUL.
TABLO Implement

GEMSIM Solve

View Solution (MlewSOL).

8IN(&. WILL GUIDE YOU THROUGH THE VARIOUS STEPS AND IND

Step 1 - Implementing the model SJ using T ABLO (for GEMSIM output)

S5HE'#H-0 *NPUT FILE I'S* CAILICEENZAIDNS THE THEORY OF THE 4TYLI
Simulation | TABLO Implement...

" WINDOWH#ORVBLL ARBREGAIR ENcfBHUH TON TO SELECT#FB E NNAWIE FOL
4+"%# OSHIS IS*ALINBEDS TO IMPLEMENT THIS MODEL
"T TOP RIGHA-O WINHEOW ARE CHOGORERAUAINGEBMSIMF O R
$HECK THAT GEMSISEO®NDON IS SELECTED WE WANT YOU TO CR

5HE NUMBERS IN THE GRAPH SHOWN COME FROM THE BOTTOM HALF
SIMULATION AS SHOWN TOWARDS THE END OF SECTION

"N ALTER SAtd Avidlyse&SEWHICH RUNS THE PROGRAM "NALQY AS(&I STEEOIE N
THE RESULTS " HANDS ON INTRODUCTION TO "NALYSE(& CAN BE FOUN

6NLESS YOU HAVE THE 40URC¥ CIOHEE (ueriie BOLMkOWH (K .AROBABLY BE C
INDICATE IT IS NOT AVAILABLE IT REQUIRES A SUITABLE 'ORTRAN CO

S5HIS#50 *NPUT FILE IS SHOWN IBEROMRIN FBEECRIOSNENT WE SUGGEST
AND CONTINUE WORKING THROUGH 4TEP

*T IS POSSIBLE TO CARRY"®MATAT BFN SER DSMWGH T\BridteA mplement
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#Y IMPLEMENT WE MEAN CORVERTLEHBENSO BINARY COMPUTER FILES
SIMULATION PROGRAM (&.4*. IN THE NEXT STEP 5HESE FILES ARE R
AS THE (&.4*. ATATABIENFIAR® AND IN THIS CASE ARE CALLED 4+ (4

$LICK (RNin BWHTON S5HE"#-ROFGRVMMIN A %04 BOX AND WHEN COMPLETE
5"#-0 WINDOW WITH THE NAMES OF FILES IT HAS CREATED THE *NFO
AT BOTH OF THESE HNIdWEESUBY CONLSCBKH ®OTEKIEBIEMHE FILE CLICK ON THI
RIGHT HAND CORNER E1EXHBESYNESNTHE 'ILE MENU

SHE *NFORMATION FILE 4+ */' GIVES N\FFORIMAICTEO SUXB-OBWS WHE PHER
SYNTAX OR SEMANTIC ERRORS#OUMNBPABCRINBECHEEKANE® BYT® SEE |
ERRORS 4EARCH THE FILE FOR SYNTAX ERROR TO SEE HOW MANY
HOPEFULLY NONE (O TO THE END OF THE FILE TO SEE WHAT ACTIO
FILES PRODUGED RNUNHIS 5

S8HEN YOU HAVE LOOKED AT THE®EGEMSIM BFUTE® NCATCKHE RBFOBEHEOM OF
WINDOW TO GO ON TO THE NEXT STEP IN RUNNING A SIMULATION

$OMMANOMRI UGARPERFORM 4TEP BY TYPINGO ToA ©0 (P@RS *3J LOG
FILES TYPE TABMATE 4+ */' OR TABMATE 4+ -0(

Step 2 - Solve the equations of the model using GEMSIM

5SHGo To GEMSIM BUTTON TAKES YOU TO THET(BRRNATWVED®YWOU CAN STAR
BY CH CSonfilahcd | GEMSIM SolveFRO MN&. S MAIN MENU

'"IRSelfectTHE $OMMAND FILE CAMUNERE $4OMMAND FILES ARE TEXT FILES
FILE IN THE TEXT EDAdit@R BIYOGILICKING THE

J)OW IS THE CLOSURE SPECIFIED 8HAT SHOCK IS APPLIED
8HAT DATA FILE IS USED BY THIS MODEL )OW MANY STEPS ARE USEI

ETAILS ABOUT"@§SHNOOVMNMABDL FILE TO SPECIFY A SIMUBETCOOMRARE Gl
THE PRESENT WE SUGGEST THAT YOU TAKE THIS ON TRUST AND COl

4ELEIEEXt TO CLOSE THE EDITOR AND RETURN TO THE (&.4*. WINDOW
$LICRWONO RUN (&.4*. WITH THE $OMMAND FILE 4+-# $.'

8HEN (&.4*. FINISHES RUNNING AN ACCURACY SUMMARY WINDOW WI
AS TO HOW ACCURATELY THE EQUACAQGNS MHAONRE BEENFSOARLVHE PRESE
SECTION SO ©OKICK

*F (&.4*. PRODUCES THE 4CHotbMe@8SOIFILE CLICK ON

*F THERE ISYVABNWERHREO ROG FILE

SOMMANOMRT UGAERREXAMINE THE $OMMAND FILEMATHE #+BIYSTYPING
3UN THE SIMULATION BY TYPING SJ CMF 4+-# BEEWA4BHEN-#T®O- SEE TH

3.5.4 Step 3 - View the Solution using V iewSOL

:OU CANNOT VIEW THE 40LUTION FILE 4+-# 4- IN A TEXT EDITOR BEC(
*NSTEAD WEBNYUGETO EXAMINE THE 40LUTION FILE

*N BN(&. TH®HVewSOLBUTTON STARTIEMHAEOPROSRIANM 7/AND OPENS THE ¢
4+-# 4- <"LTERNATIVELY YOU CAN SimAl&ion NrWSSotidh DewsOB)Y CHOOSI
FROMNE&. S MAIN MENU >

$OMMANO WPHRT USSHEQRUBL D IMEYWAOD - 74 +-# 4 -

5HE NUMBERS IN THE GRAPH SHOWN COME FROM THE BOTTOM HALF OF TH
SIMULATION AS SHOWN TOWARDS THE END OF SECTION

5HE ALTEBMWATAWEGSERUNS THE PROGRAM "NALYSIE(SASSEETSECUIONANALYSI
RESULTS " HANDS ON INTRODUCTION TO "NALYSE(& CAN BE FOUND IN CHAP
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:OU WILL SEE THE $ONTENTS PAGE LISTINGEWANY HASTHELFR RN/
FORMATS FOR THIS $@QMaLENRSGMEMNBZ0-48 INELXIN MENU ANDRNJeHERE
vectorsbynameIN THE PANEHICHE@RDEMTTONE WHHEN WILICRUT YOU BAC
$ONTENTS LIST

50 SEE THE RESULTS OF ONE OF THESE VARIABLES LISTED BY N
THE $ONTENTS LIST 'IRST DOUBLE CLICK ON THE P@9%0. ROW
TWO COMMODITIES 4ELECT DECIMAL PLACES SEE THE THIREL
CURRENVM4D- WINDOW THE ONLY ONE WITH A SINGLE FIGURE IN
FOLLOWING

P@9%$0.SJLB1RE SJIOBT SSH.B$H SJILB

S

S

"CROSS THE S ROW YOU SEE THE PERCENTAGE CHANGE RESUL
THE POST SIMULATION LEVELS VALUE AND THE CHANGE

COMMODITY S

S5HEN CLO®@#n®NO RETURN TO THE $ONTENTS LIST

50 SEE THE RERULTS DOUBLE OWUJGKI LONSEHIS ROW

P@9 SJLB 1RE SJIOBT SSH. B$H SJLB

LABOR

CAPITAL

SHIS TIME ALL THE NUMBERS ARE IN RED WHICH IS USED TO RE
OF THIS VARBABRRE E®OGHNOMHOULD EASILY BE ABLE TO UNDERS
SHEN CLA@#n®NO RETURN TO THE $ONTENTS LIST OR CLICK TWI
50 SEE THE P@9% I J RESULTS <INTERMEDIATE INPUTS OF COM
/OW YOU SEE

P@9$S S

S

S

AND IN THE SECOND DROP DOSMN BB YNDICSADBHSE DO KBAE YOU AR
LINEARIZED SIMULATION RESULTS THE PERCENTAGE CQHANGESD
THE PRE AND POST SIMULATION LEVELS RESULTS AT THE S@AME
SEE THE PRE SIMULATION LEVELS RESULTS CLICK ON THE SEC
SELECT THE SECOND ALTERNATIVE 1RE SJLB SHEOQIUYD LG WT
ALSO LIKE TO LOOK AT THE POST SIMULATION LEVELS RESULTS

S5HEN CLO@#€n®NO RETURN TO THE $ONTENTS LIST
8B8HEN YOU HAVE FINISHED LOOKINEWAD-THE RESULTS EXIT FRO

3.6 The steps in carrying out a simulation

5HIS SECTION RECAPITULATES THE STEPS THAT YOU JUST FOL
SIMULATION

*N ALL CASES#-AFTNFRUTHHLE FOR A MODEL HAS BEEN WRITTEN
CARRY OUT A FIRST SIMULATION WITH THE MODEL S5HESE STEP

4TEP *MPLEMENT THE MODEL

ATEP 4IMULATION 40OLVE THE EQUATIONS OF THE MODEL
4TEP TEW THE RESEBWHD WORHPERHAPS "NALYSE (&

ATEP ALWAYS INVOLVES RUNNING THE PROGRAM 5
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SHE DETAILS OF 4TEPS FEARNENT OREEPENDTNGEONIWWHETHER YOU HAVE |
&XECUTABLE IMAGE WERBABBOWEOEXRLAIN BELOW

/IEXT WE DESCRIBE THE 40URCE CODE PROCEDURE 5HE &XECUTABLI
IN SECTION

3.6.1 Steps1land?2usingaT ABLO-generated program (source-code GEMP  ACK)
5HE STEPS ARE ILLUSBIRAOWD IN '"IGURE
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Figure 3.1 The steps in carrying out a simulation usinga T  ABLO-generated program
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Step 1. Computer Implementation of the Model

A4TEP A "BUNTOEGQREIH0 GENERAOEGERAMR

1ROCES'$-DHENBUT FILE FOR THE MODEL'#Y9 RAENKING THEE CPFRTOG IR ABML
TELWS®TO WRITE A '"ORTRAN PROGRAM ERERAREBDDPRO GBBAIMIBD B THE
CAPTURES THE THEORY OF THE MODEL

4TEP B $OMPILE AKMDO -GNEWN HRIAT & B AR -

$OMPILE AND"#I100IGENERPATED PROGRAM OF THE MODEL PRODUCED I
&9& FILE OO KBENMERATED PROGRAM

Step 2. Simulation (Solve the equations of the model)

3UN THE &9& Fl1£8H GENBEATED PROGRAM ASAKEODPUHES AROMER B
$OMMAND FILE WHICH TELLS THE PROGRAM WHICH BASE DATA FILES
IS WHICH VARIABLES ARE EXOGENOUS AND WHICH ARE ENDOGENOU
THE SOLUTION TO YOUR SIMULATION AND WRITES THE RESULTS TO A

Step 3. Printing or V iewing the Results of the Simulation

5HE LAST STEP IS TO VIEW IEWMUL-AORONNREBY B IS ERINAMTYVE IS TO US|
PROGRZ0N54TO PROCESS RESULTS FOR EXAMPLE TO PRODUCE TABL
BELOW

3.6.2 Steps 1 and 2 using GEMSIM
5HE STEPS USING (&.4*. ARE ILLUSTRATED IN 'IGURE

'OR MORE DETAILS ABOUT COMPILING AND LINKING SEE SECTION
'"HANDS ON INTRODUCTION TO "NALYSE(& CAN BE FOUND IN CHAPTER
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Figure 3.2 The steps in carrying out a simulation using GEMSIM
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Step 1. Computer Implementation of the Model

1ROCES'$-DH'EINBUT FILE FOR THE MODENL BRGGRANMNSS ETLHEEC T&THE OPT
1(4 WHICH"ASK®® PRODUCE THE (&.4*. "UXILI"$RY ROEBAMO R THHE (&.:
SEE 4TEP SHESE FILES CAPTURE THE THEORNYPOF FHEEMODEL AS

4ELECTING OPTION 1(4 RATHER THAN TAHBD OP TSOW HBAT ASITNASEGCTTEERE
ROUTE RATHEROTEENERHITED PROGRAM ROUTE

Step 2. Simulation (Solve the equations of the model)

B3UN THE"@&.PROGRAM (&AHWD TELL IT TO USE THE (&.4*. "UXILIARY (4
PRODUCED IANKETE\WPUTSS FROM A $OMMAND FILE WHICH TELLS THE PR
BE READ AND DESCRIBES THE CLOSURE THAT IS WHICH VARIABLES
THE SHOCKS (&.4*. THEN COMPUTES THE SOLUTION TO YOUR SIMUL/
FILE

Step 3. Printing or V iewing the Results of the Simulation

SHE LAST STEP IS TO VIEW I EWUL-AORONNREBSSBIS EWRINAMTYVE IS TO USIH
PROGRZ20N54TO PROCESS RESULTS FOR EXAMPLE TO PRODUCE TABL
BELOW

Comparing the steps in the two cases

/IOTE THAT 4TEP ABOVE IS VERY# DVMGIEANFERATEDEPROGRNM KA SE SE
ABOVE 5%HHEP B IN SHESIOO ANALOGUE IN THE (&.4*. CASE SINCE
GENERAL PURPOSE PROGRAM WHICH CAN BEERERND OO ISYO LN H AT (MC
RUN RATHERAFTHSENEHEATED PROGRAM 4TEP IS IDENTICAL IN THE T

3.6.3 Other Simulations

ONCE YOU HAVE CARRIED OUT ONE SIMULATION WITH A MODEL YOU
EXAMPLE TO CHANGE THE CLOSURE ANIEFORNS HOAGKSD OARAEVE NS UOHR
NOT HAVE TO REPEAT 4TEPS A AND B "LL YOU HAVE TO DO IS C¢
GIVEN IN SEEHLOMF COURSE 4TEP MUST BE RERBANPLN TFFYICEU | N HAANN
WAY

3.7 Interpreting the results

:OU HAVE ALREADY LOOKEWANO- THEERETSHA T 3NV HO@T MBNE4S D -
$ONTENTS PAGE YOU CLICKED ON AND EXAMINED VAR@YBLIDSEASUCH A
8E HAVE COPIED SOME OEWAHE RBSAISPRERDVMHEET VIA THE $OPY M
7TEW40- OS5HESE ARMBISEBEWQOWN 5

8E THINK THAT YOU WILL FIND THE TABLES FAIRLY EASY TO INTERPF

(&.4*. IS AN ABBRHE\EIMERQU | EBRODEL.ULATOR
'"HANDS ON INTRODUCTION TO "NALYSE(& CAN BE FOUND IN CHAPTER
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Table 3.3 Results (V iewSOL) from the solution file SILB.SL4

. ACROS SJLB 1RE SIIBST SSHMG SJLB
P@:

P@9) SJLB 1RE SJIIBST SSHMG SJLB
S

S

P@1$ SJLB 1RE SIMBST SSHMG SJILB
S

S

P@9' S S
LABOR

CAPITAL

P@%7)068JLB 1RE SJIBST SBHMG SJLB
S

S

SHE RESULTS SHOW WHAT HAPPENS IF THE SUPPLY OF LABOR |
HELD FIXED 'OR EXAMPLE

" -O0OK AT THE SIMULATION RESULT FOR P@: THE PERCENTAG
OF TOTAL NOMINAL HOUSEHOLD EXPENDITURE WILL INCREASE
TO ITS POST SIMULATION VALUE OF
" -OOK AT THE RESULTS FOR P@9) 5HE RESULT FOR COMMODIT
CONSUME PER CENT MORE OF COMMODITY THAN THEY D
" -OOK AT THE RESULTS FOR P@1%$ 5HE PRICE OF COMMODITY
"5HE SIMULATION RESULTS FOR P@%7)064 SHOW THAT THE DO
COMMODITY WILL RISE BY PER CENT FROM ITS PRE SIMI
VALUE OF
SECALL THAT WYSILTHIN (ZLIMULATIONS ARE SET UP AND SOLVED A
SOLUTION AND RESULTS ARE USUALLY REPORTED AS CHANGES
THIS CASE THE ORIGINAL SOLWEBDBMNABANVEE SV A REHASH®MCWMITILN |
ACTIVAUOYTABLE LEVELS VALUES FOR QUANTITIES d ArdeBete OBTAI
SHIS JUST SETS THE UNITS IN WHICH QUANTITIES ARE MEASUR
MILLION DOLLARS WORTH OF COMMODITY THIS MEANS THAT
JENCE THE THREE SIMULATION RESULTS MENTIONED ABOVE ME.
CAPITAL IS HELD FIXED
SOTAL NOMINAL HOUSEHOLD EXPENDITURE : HAS INCREASED T
CENT MORE THAN THE ORIGINAL VALUE OF MILLION DOLLARS

S5HE OTHER THREE VALUEBLGAREN WITH P@: IN 5
WHICH IS THE PRE SIMULATION LEVEL OF :
WHICH IS THE POST SIMULATION LEVEL OF : AND
THE CHANGE BETWEEN THESE TWO VALUES

JOUSEHOLD CONSUMPTION 9) OF COMMODITY HAS INCREAS|
MORE THAN THE ORIGINAL MILLION UNITS

5HE COMMODITY PRICE 1$ OF COMMODITY HAS FALLEN FRO
CENTS PER UNIT A FALL OF PER CENT

S5HE DOLLAR VALUE OF HOUSEHOLD CONSUMPTION %7)064 OF
RISEN FROM MILLION DOLLARS TO APPROXIMATELY MILLI
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5HE UPDATED VALUES IN AND ABOVE SHOULD BE RELATED ¢
QUANDBIHE LEVELS EQUATION FOR COMMODITY S IS
DVHOUS("s2") = PC("s2) X XH("s2")
/OTE THAT THIS EQUATION IS TRUE FOR THE POST SIMULATION VALU
SIMULATION PRICE TIMES THE POST SIMULATION QUANTITY IS

X

WHICH IS EQUAL TO THE POST SIMULATION DOLLAR VALIEBNAND - SHI
SATISFIES THE LEVELS EQUATION CONNECTING PRICE QUANTITY AN
COMMODBDUDYMIGHT LIKE TO CHECK SOME OF THE OTHER LEVELS EQUA

3.8 Specifying a simulation

*N ORDER TO SPECIFY THE DETAILS FOR CARRYING OUT A SIMULATIC
" SAY WHICH MODEL TO USE

" SAY WHICH BASE DATA TO BEGIN FROM THAT IS THE PRE SIMULAT
" SAY WHICH CLOSURE THAT IS WHICH VARIABLES ARE ENDOGENOU
" SAY WHICH VARIABLES TO SHOCK AND BY HOW MUCH AND
"SPECIFY THE NAMES OF THE VARIOUS OUTPUT FILES

Figure 3.3 The information required to specify a simulation

8ITHIN (&1 THE NORMAL WAY OF SPECIFYING THIS INFORMATION TO
$." FILE *NDEED WHEN YOU CARRIED OUT THE EXAMPLE SIMULATIC
4TEP ABOVE SINCE THEREOWW OCENERNVNEEDHEROIGHREAM OR (&.4*. AND T
THE $OMMAND FILE 4+-# $.'

5HE INSTRUCTIONS IN THIS $OMMAND FILE MUST BE PREPARED IN AL

5HE NEXT SECTION EXPLAINS THES$OMNMMEMENTBEIM+T-HI$. (&.1

3.8.1 Specifying a simulation via a GEMP ACK command file

*N 4TEP OF THE EXAMPLE SIMULATION THE PROGRAM TOOK ALL TH
FROM THE$(&SOMMAND FILE 45HE $ILE 4+-# $.' IS SHOWNBIELBW.L IN 'l
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Figure 3.4 The GEMP ACK command file SILB.CMF

I The following GEMPACK Command file (usually called SJILB.CMF)
I carries out a multi-step simulation

I for the Stylized Johansen model.

I' Auxiliary files (usually tells which TAB file)

auxiliary files = sj ;

I Data files

file iodata = SJ.HAR ;

updated file iodata = <cmf>.upd ;

I Closure

exogenous p_xfac ;

rest endogenous ;

I Solution method information

method = euler ;

steps=124;

I Simulation part

I Name of Solution file is inferred from name of Command file
I (See section 20.5))

shock p_xfac("labor") = 10 ;

verbal description =

Stylized Johansen model. Standard data and closure.

10 per cent increase in amount of labor. (Capital remains unchanged.) ;
I Options.extrapolation accuracy file = yes ;

log file = yes ;

I End of Command file

5HE STATEMENTS IN 4+-# $.'" ARE DISCUSSED BRIEFLY BELOW
S5HE STATEMENT

auxiliary files = sj ;

TELLS (&.4*. G\ROTEENERATED PROGRAM TO USE THE "UXILIARY
EFECTIVELY TEL:-ODS*MHITCHIALE OR MODEL TO WORK WITH SINCI
VERSION"®@ O TP BT FILEWQAR PHE 4TYLIZED +OHANSEN M®DEL <
GENERATED PROGRAM 4+ &9& THE "UXILIARY FILES AREB 4O+IN94
4TEP *F YOU ARE USING (&.4*. THE "UXILIARY FILES ARE 4+ (
5"#-0 IN ATEROU>CCAN FIND MORE DETAILS ABOUT THESE "UXILIAF

5HE STATEMENT
file iodata = SJ.HAR ;

TELLS 4+ &9& OR (&.4*. TO READ BASE DATA FROM THABEELE 4+
ABOVE

5HE LINE
I Data files

ABOVE THIS LINE IS A COMMENT SINCE IT BEGINS WITH AN EXC|
BY THE SOFTWARE THEY GRNIYBERY ANP WROTCANVTEINTONRG THE $0O M
AN INTELLIGIBLE RECORDUCCANHEESIBEVEARARLNO KHER COMMENT

5HE STATEMENTS
exogenous p_xfac ;
rest endogenous ;

GIVE THE CLOSURE THAT IS WHICH VARIABLES TO TAKE AS EX
STATEMENT

shock p_xfac("labor") = 10 ;
GIVES THE SHOCK NEEDED TO INCREASE THE SUPPLY OF LABOF

B8HEN THEOSGENERATED PROGRAM 4+ OR (&.4*. CARRIES OUT A ¢
REPORT THE CHANGES IN THE ENDOGENOUS VARIABLES THE PI
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DATA FILE S 5HE DATA IN THESE UPDATED DATA FILES REPRESENT
wouLD HOLD AFTER THE SHOCKS HAVE WORKED THEIR WAY THROUG
CONTAINS POST SIMULATION DOABIAHAB@YHBESHEFSTTHAH EMERTES IN 5

updated file iodata = <cmf>.upd ;

NAMES THE FILE TO CONTAIN THIS UPBATBNDATAE<KECMMINEDHN SHK
INDICATES THAT THIS PART OF THE NAME COMES FROM THE NAME OF
USUALLY CALLEDHE RO GRAM REPLACES CMF BY 4+-# THE NAME O
ITSRANMFS$." SO THAT THE UPDATED IODATA FILE WILL BE CALLED 4+-
FURTHER IN SECTION

SHE MOST IMPORTANT OUTPUT FROM A SIMULATION IS THE 40LUTION
PERCENTAGE CHANGES IN PRICES AND QUANTITIES )ERE WE HAVE C
NAME OF THIS FILE IS TAKEN FROM THE NAME OF THE $OMMAND FILE
4+-# $."THE 40LUTION FILE WILL BE CALLED 4+-# 4- THE SAME BASI
IS THE STANDAFRIFEL.BROR 40LUTION FILES "NOTHER ALTERNATIVE I

solution file = ... ; I Not included in this SJILB.CMF

IN THE $OMMAND FILE 4UCH A STATEMENT IS ALLOWED BUT IT IS CI
40LUTION FILE IS INFERRED FROM THE NAME OF THE $OMMAND FILE

:OU ARE REQUIRED TO GIVE A VERBAL DESCRIPTION OF THE SIMULA"
OF TEXT GOES ON THE 40LUTIDWARILENND THERASH BB RFESTHIS TO
REMIND YOURSELF AND OTHERS ABOUT SALIENT FEATURES OF THE
verbal description = .Stylized Johansen model.

Standard data and closure.

10 per cent increase in amount of labor (Capital remains unchanged.)

1,2,4-step solutions plus extrapolation. ;
IN 4+-# $." GIVE LINES OF TEXT FOR THE VERBAL DESCRIPTION IN T
OF THIS DESCRIPTION h INDEE®, DIMHANTE MIEEBSMUS(R EIND WITH A S

8ITH (&%, YOU CAN CHOOSE ONE OF RELATED SOLUTION METHODS
INTRODUCED IN EBEICOBMDEIN STATEMENTS

method = euler ;
steps=124;

IN THE $OMMAND FILE TELL THE PROGRAM TO USE &ULER S METHOD
STEPS RESP£L£EE SIHECTYBENOW FOR AN EXPLANATION ABOUT STEP NUM

SHE ACCURACY OF THE SOLUTION DEPENDS ON THE SOLUTION METH(
(&.4*. CAN BE ASKED TO PROVIDE INFORMATION ABOUT THE ACCURA:
STATEMENT

extrapolation accuracy file = yes ;

ASKS THE PROGRAM TO PRODUCE SUCH A FILE 5HE INBERKWTION Ol
SHE NAME OF THIS FILE IS THE SAME AS THATFERETHEK3JAMA MELON FIL
9"$ WHICH MAKES THE FULL NAME 4+-# 9"$

S5HE STATEMENT
log file = yes ;
ASKS THE SOFTWARE TO PRODUCE A -0( FILE SHOWING ALL THE SCR

IS CALLED 4+-# -0( IT TAKES ITS NAME FROM THE NAME 4+-# $.' OF
SEFFX FROM $." TO -0( 5HIS -0( FILE IS A USEFUL RECORD OF THE S

'URTHER DETAILS OF $OMMAND FILES AND RUNANDG- S LM O MWA NI® N8 HA E
DESCRIBE RUNNING SIMULAA-IOSENEIRATED4FYROSGRAMS AND 4"(&. " S
STATEMENTS THAT CAN BEOWS\VEANIN FA L( .AOR RKENKEMNGTED PROGRAMS
(&.4*. 1S GIVEN IN CHAPTER
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*N PARTMHE IKANFOW THAT NEVS USERBRSTOE BUXILIARY FILES THE S
AUXILIARY FILES SJ AND THE FILE STATEMENTS THE STAT
UPDATED FILE IODATA CMF URDRE DEJNMFIUSS ABD UNI TIAEEE CA
AND

3.9 The updated data - another result of the simulation

ONCE THE SIMULATION SHOCKS HAVE WORREDCEBEARDNQUYANRDO
REPORTED BY THE SIMULATION RESULTS ©5S5HESE PRICE AND QU
IN THE ORIGINAL DATA BASE FOR THE MODEL 8HERRCIGREMBRY
COMPUTE THESE NEW VALUES 5HESE NEW VALUES ARE WRITTE
POST SIMULATION DATA

"S YOU SAW INAAETVIHEONHE LINE
updated file iodata = <cmf>.upd ;
IN THE $OMMAND FILE 4+-# $." MEANS THAT WHEN YOU RAN THI

UPDATED DATA FILE 4+-# 61% 5HIS FILE CONTAINS THE DATA A
INCREASE IN LABOR SUPPLY HAVE WORKED THEIR WAY THROUC

:OU LEARNED INHOBC TIOERMBE ¥ TO LOOK AT THE BASE OR PRE S
SHIS FILE IS THE STARTING POINT FOR THE SIMULATION AND \
INABLEABOVE

:OU CAN ALBW)USHQO LOOK AT THE UPDATED DATA IN FILE 4+-#

*F YOU ARENUSINSERECT FRONM (&H M MMANIe8 | iew VIEWHAR 5HE
7IEW)"3 WINDOW WSLLCKRRBeR..AND SELECT THE FILE 4+-# 61%

$OMMANOMRI UGAR®PEN 4+-# 61% BY TYPING VIEWHAR 4+-# 6

*NIEW)"3 S CONTENTS SCREEN EAECHRENDW ARFRRARESPF MNADA N A
COLUMN UNDER THE HEADING /AME TO SEE WHAT DATA ARE IN
ARRAYS

:OU CAN CHECK THAT THESE POST SIMULATION VALUES ARE CO
DISCUSSED INABBVEIONR EXAMPLE THE PA@ %HES B®OMWREKBAT TTH ENV
HOUSEHOLD EXPENDITURE ON COMMODITY S INCREASED BY
ITS POST SIMULATION VALUE OF WHICH AGREES WITH THE
ABOVE

SHE MOST OBVIOUS RESULTS OF A SIMULATION ARE THE PERCE
WHICH IS ALWAYS OBTAINED WHEN YOU RUN A SIMULATION IS
WHICH IS SOMETIMBS @WAARLOOKEDIT THIS UPDATED DATA TO SE
A RESULT OF THE SIMULATION

3.10 Preparing tables and graphs for a report

8HEN YOU HAVE RUN SOME SIMULATIONS AND ANALYSED THE SI
REPORT CONTAINING A SELECTION OF THE RESULTS IN TABLES

5HIS SECTION DESCRIBES HOW YOU CAN TRANSFER SIMULATIOWM
.ICROSOFTWIXCEN USE THE SPREADSHEET PROGRAM TO PRODU
AND PASTED INTO YOUR REPORT

"LL THE EXAMPLES BELOW START WITH THE 40LUTION FILE FOR
SIMULATION DESCRIBED ABOVE

T &XAMPLE ILLUSTRATES HOVEWQ@QOCORYODTRIECIRREADBHEET P
" &XAMPLES AND USE THE CGWMAMBDI C HN ES PORGCDAIRVAEBWN ARID IN S

ONCE YOU HAVE SUITABLE TABLES IN YOUR SPREADSHEET PROC(
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3.10.1 Example 1: Copying from V iewSOL to Spreadsheet and W ordProcessor
OPEN FILE 4+-#EAV4 0N 4AoIntalCAIN D T H EArred®@elvEdis by size and set
*N $SONTENTS SCREEWctdsislze:k SESTRHE LINE

SHE %ANDPOBGW SHOWS THE RESULTS FOR ALL VECTORSBRIABLES WHI
%YECIMAL 1LACES LIST BOX IN MIDDLE OF UPPER TOOLBAR TO DISPI

*N THEWA40- MEN ExpSrE]ICBIy TSHIS COPIES THE TABLE OF NUMBERS TO T

OPEN YOUR SPREADSHEET PROGRAM AND PASTE INTO A NEW SPREATL

TABLE READY FOR THE REPORT $OPY THE TABLE FROM YOUR SPREA

YOUR WORD PN O EESISEDRAN SOWABHOULD SEE A TABLE LIKE THE FOLL
P@%7)06R@1$ P@93$0.P@9)

S

S

7TEW40- HAS MERENOIFORMATS THAT YOU CAN USE TO SEWA40OP THE DA
JELP FOR DETAILS

3.10.2 Example 2: Using the GEMP ACK Program SL TOHT and Option SSS

*N THE PREVIOUS EXAMPLE YOUEWZE&RACITOVAISY RASD EANEEROMVHE RE
VARIABLE

5HE 5-)5 METHOD DESCRIBED HERE IS MORECEINDUYHAY SETRBRTEOV
Speadsheet Mapping fleSEE BELOW YOU CAN IN ONE OPERARIGABLEMPIOIRD RI
SPREADSHEET 5HIS MEANS THAT YOU CAN AUTOMATE THE PRODUCT

4-50)5 PRODUCES A $47 $OWNMAE4EFRIARATHEILD 1S A TEXT FILE WHICH C,
SPREADSHEET PROGRAM TO IMPORT THE NUMBERS GENERATED BY T
MANY ROWS AND COLUMNS CAN BE IMPORTED AND THEN PERHAPS
REPORT

*N YOUR TEGREAIEAME FILE SJ MAP WHICH CONTAINS JUST THE TW

p_xcom
 xf

SHIS IS AN EXAMPLE OF A 4APREADSHERNDAPPRINED B Y ET HE BE RREEGR AMN
450)5 TO PICK OUT PARTICULAR VARIABLES ON THE 40LUTION FILE

*F YOU ARE WIOIRKINSEINEGT FROM (&H M BMMUN 8

OTHER TASKS \ 40LUEB X0 SC@HS5LE TO )EADER 5

$LICK CoBleGiBETTON AND CHOOSE THE 40LUTION FILE 4+-# 4-
$HOOSE Tamldshlutioms $L1CRKBRUETTON

*N THID)S- WINDOGRBWLECT FR OpMiofisH EOMHENOGtions " SCREEI)6FO®L-TION
CHOICES WIBL IEBFEMGt SpreadSheet outpND SELECT A $OMMA CCGBMIEAP ARAT
IS THE DEFAULT CHOICE

$LICIOKOIND ACCEPT THESE OPTIONSS®M)MDSRREERN TO THE MAIN 4-
*N THID)S- WINDOGRBLECT FR OpiofisH Bsdvniapping fl’]kND SELECT THE FILE 4+

Run THE PROBRBAMHIS WILL CREATE THE $47 TBXENWITEHECRRDEIR A M-# A
COMPWMeWHIHE TEXT FILEWAH-GHSUST SHOWN BELOW AFTER THE $OMMAI

$OMMANOMRIT 6GERSS AR RIMNNING BY TYPING SLTOHT AND ENTERI
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SSS ! Option SSS
| Data separator is a comma
-SHL ! Do not include levels results
<carriage-return> ! Finish option selection
sjlb ! Name of Solution file
c ! Cumulative totals
y ! ' Yes, use an existing Spreadsheet mapping file
sjl.map ! Spreadsheet mapping file name
sjlb.csv ! Name of Output file (CSV)

-OOK AT THE FILE SJLB CSV IN YOUR TEXT EDITOR

SHE OUTPUT IN FILE SJLB CSV SHOULD LOOK LIKE THE BOX BEL
COMMAS ONLY THE VALUES FOR VARIABLES P@9%0. AND P@9"' A
VARIABLES IN THE 4PREADSHEET .APPING FILE

CSV file SILB.CSV

Solution,sjlb,

p_XCOM(s1), 5.8852696
p_XCOM(s2), 6.8992925
p_XF(labor:s1), 9.9999990
p_XF(capital:s1),-4.48017488E-07,
p_XF(labor:s2), 10.000002
p_XF(capital:s2), 4.48017488E-07,

ATART YOUR SPREADSHEET PROGRAM FOR EXAMPLE &XCEL AN
COMMAS FOR SEPARATORS *F YOU FORMAT THE NUMBER CELL
SPREADSHEET TABLE WITH THE LABELS IN ONE COLUMN AND TH
WOULD PROBABLY WANT TO REPLACE THE COLUMN OF LABELS V

Document table

40LUTION SJLB
P@9%$0. S
P@9%$0. S

P@9' LABOR S
P@9' CAPITAL S
P@9' LABOR S
P@9' CAPITAL S

3.10.3 Example 3: Using the Program SL TOHT and Option SES

SHERE ARE NVEAREOIUSOPIMHON S0AY AUSEBLEOI PFREREWNTEKDND S OF TA
DESCRIBED IN GCAHHTAPNER& 4 4PREAD 4HEET WITH &LEMENT LABEL
THE ELEMENT NAMES AS ROW AND COLUMN LABELS

*N YOUR TEGREANEAME FILE SJ MAP WHICH CONTAINS JUST Tt¢t

p_xcom : p_pc

p_Xc

*F YOU ARENU&SINION ST3OE54WINDSRLECT FIRNG &. TVHEp®INS | STOHT
Options " SCREEF)6FOLTION CHOICESLWIRHOMNRD ER ECT A $SOMMA
" COMMA IS THE DEFAULT CHOICE

$LICIKOKOIND ACCEPT THESE OPTIONSS()NDSRREEBERN TO THE MAIN 4

*N THID)S- WINDSOGRBLECT FR OpionsH Bsévhiiappihg llAND SELECT THE FILE
Run THE PROBWRAM 4-

4-50)5 WILL TELL YOU THAT BY DEFAULT THIS WILL PRODOOE O
CREATED IT IN &XAMPLESsTABODAWVE PHAODIGOWMWISH TO CHANGE T&h
CHOOSE THE NAME 4+-# $47
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8HEN THE PROGRAMWMATHEOCMEMRIEFAIEE WHI{£ HSUST SHOWN BELOW AFTE
$OMMAND PROMPT CASE
$OMMANOMRT 6SERSS AR RIMNNING BY TYPING SLTOHT AND ENTERI

SES ! Option SES
I Data separator is a comma
-SHL ! Do not include levels results
<carriage-return> ! Finish option selection
sjlb ! Name of Solution file
o I Cumulative totals
y I Yes, use an existing Spreadsheet mapping file
sj2.map ! Spreadsheet mapping filename
sjlb2.csv ! Name of Output file (CSV)

OPEN THE FILE SJLB CSV IN YOUR SPREADSHEET PROGRAM O5HE VAL
SHOWN SIDE BY SIDE AND THEN THEIARWATYHPEQ 3/ EN FHABERLBELOW

ABLE OF VARIABLES
P@9%0.P@1%
S
S
ARIABLE P@9% *NTERMEDIATE INPUTS OF COMMODITY I TO INDUS"
ARIABLE P@9&%&$BF SIZE X
S S

S
S

:OU CAN IMPORT EITHER OF THESE TABLES INTO YOUR WORD PROCE

3.10.4 Graphs

ONCE YOU HAVE SUITABLE TABLES IN YOUR SPREADSHEET PROGRAM
"LTERNATIVELY THE $HARTER P'RBROGFEAMSECAPENED BHTHSED ITO PROD
SIMPLE GRAPHS DEWEBCIT DRWROM 7

3.11 Changing the closure and shocks

:O0U CAN CARRY OUT SEVERAL SIMULATIONS ON THE SAME MODEL BY
$OMMAND FILE

/IOTE THAT IF YOU CHANGE THE CLOSURE AND OR SHOCKS BUT DO 1
5"#-0 *NPUT FILE YOU DO NOT NEED#I0O REBEATIODEONLYRWERINGO L
ATEPS AND THERE

5HE FOLLOWING EXAMPLE SHOWS YOU HOW TO MAKE A NEW $OMMAN
ANOTHER SIMULATION USING 4+ &9& OR ALTERNATIVELY (&.4*.

SHE NEW SIMULATION IS TO INCREASE THE PRICE OF LABOR BY PEF
PER CENT *N ORDER TO INCREASARTAELERIQ@BRE'OEARBXBRO ONNERBEESDTO B
TO CHANGE THE CLOSUREFERENALSAGOP®PKWIY THESE DIF

50 CHANGE THE COMMANDOPMET4FO#ASNEW NAME 4+-# $." AS FOLLOW

*F YOU ARE WIDIRKININ INHEINMAI NMBENU Kil¢l|E@dtSlE.. THEN OPEN THE FILE
4+-# $.' $LICHKleQBave As.AND SAVE THE FILE UNDER THE NEW NAME 4+-#

*F YOU ARE WORKING AT THE $OMMAND PROMPT TYPE COPY SJLB C
SHEN USE THE TEXT EDITOR TO MODIFY THIS FILE FOLLOWING THE ¢

*N THE ORIGINAL CLOSURE"$8 GUHP EIOH 8 CMNENABORFAN@ICAPITAL /
JERE YOU KEEP THE SUPPLY OF CAPITAL EXOGENOUS BUT SET THE |
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EXOGENOUS <P@1' 1S THE VARIABLE IN THE MODEL DENOTING
LABOR AND CAPITAL >

"IND THE STATEMENT
exogenous p_xfac;

AND CHANGE THIS TO
exogenous p_pf("labor") p_xfac("capital”) ;

#E CAREFUL NOT TO LEAVE A SPACE BETWEEN THE INMAROARL H O\
MATTER IF YOU USE UPPER OR LOWER CASE OR A MIXTURE IN

4HOCK P@PF LABOR BYHEPERICENJFANMBGROCK P@XFAC C.
BY PER CENT

:OU WILL NEED TWO SEPARATE SHOCK COMMANDS

shock p_pf("labor") = 3 ;
shock p_xfac("capital”) = 10 ;

<3SEMEMBER TO PUT A SEMICOLON AFTER EACH STATEMENT >

$HANGE THE VERBAL DESCRIPTION TO DESCRIBE THE NEW C
DESCRIPTION AND ENDS WITH A SEMI COLON SHERE CAN E

&XIT FROM THE EDITOR AFTER SAVING YOUR CHANGES

If you are working in W inGEM:

*F YOU HAVE 40URGE &Q DEn{@aibn | Run TG program..,AND BéldetN HE 5 (
&9& FILE TO BE 4+ &9&

*F YOU HAVE AN &XECUTABLS&MiMi#G |ESBMSRSSavél.. CLICK ON
/OW BOTH CASES CONTINUE IN THE SAME WAY

4ELECT THE $OMMAND FILE 4+-# $.'

B3UN THE PROGRAM WITH THIS $6GMMANDAFBEE 40 THE SIMULATI
SECTION

*F THERE ARE ERRORS WHEN THIS RUNS YOU WILL ®SEEORWENKD
ERRORS IN THE $OMMAND EditEGm@dndGilk TONUTSHEESBPUTT GICREEN ED
$OMMAND FILE 4+-# $." WILL BE SHOWN IN THE TOP PART OF Tt
OF THE SCREEN 5HE ERRORS WILL BE MARKED IN THE -0( FILE
IDENTIFIED WHAT 1S YOOAW MNSTAWAKERTOHRE APPROPRIATE CHANG
PART OF THE SCREEN N&flerfoHEU-TO{TOAN LMEAYS5HELP YOU TO FIND E
PROBLEMS IDENTIFYING OR CORRECTING THE ERR (HES OYWWHIE N A
YOU HAVE CORRECHIE[EXKIANEBRFROMESTHNEEHANGES YOU HAVE MA
4+-# $."5HEN CLOSE THE ERRORCIug¢éNND OW /BOYWCRULCTBENOND NI H E
SIMULATION AGAIN

8HEN 4+ &9& OR (&.4*. HAS RUNIRUDIBESSSFO LLOYOK AT THE RES

If you are working at the Command prompt,

&DIT THE $OMMAND FILE SJLB CMF TO MAKE THE CHANGES ABC
50 RUN THE SIMULATION TYPE IN AT THE $OMMAND PROMPT

sj -cmf sjlb2.cmf

TO RUN STEXEURR &.4*.

gemsim -cmf sjlb2.cmf

7NEW THE -OG FILE TO SEE IF THERE ARE ANY ERRORS

*F THERE ARE ERRORS THE ERRORS WILL BE MARKED IN THE -(
NEAR THE END OF THE FILE 8HEN YOU HAWOIWD MNTSIF I B KW HTAJTE
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CHANGE IN THE $SOMMAND FILE NOT THE -OREBRUN THE BRMYUQB TCORRI
HAVE PROBLEMS IDENTIFYING OR CORRECTING THE EBEQR® YOU CA

8HEN SJ EXE OR (&.4*. HASUSHENWIUOCTESEXANMLNE THE 40LUTION FIL

3.12 How Johansen and multi-step solutions are calculated

+OHANSEN SOLUTIONS ARE APPROXIMATE RESULTS OF A SIMULATION
ARBITRARILY ACCURATE BY TAKING ENOUGH STEPS *N THIS SECTIO|
CALCULATINGRENESE®UBTIONS

3.12.1 The linearized equations of a model

+OHANSEN SOLUTIONS ARE CALCULATEDBYITSE WWOWE LT BE CEN MARITZIE
SOLUTIONS ARE OBTAINED BY SOLVING THESE EQUATIONS SEVERAL
5HE SYSTEM OF LINEARIZED EQUATIONS OF ANY MODEL CAN BE WRIT
Cz=0 (1)

WHERE

$1S THE N X M MAICRENDF COHEHE EQUATIONS KNOWN AS THE &QUAT
RELATED TO THE &QUATIONS FILE

ZIS THE M X VECTOR OF ALL THE VARIABLES USUALLY IN PERCENT,
NIS THE TOTAL NUMBER OF EQUATIONS AND

MIS THE TOTAL NUMBER OF VARIABLES

8E CALLAR UAEIONSORATRIEXMODES OFTEN USEFUL TO THINK OF THIS N\
ARRAY OR WABHHAE VECTOR VARIABLES ACROSS THE TOP AND THE E
&ACH VECTOR VARIABLE OCCUPIES AS MANY COLUMNS AS ITS NUMBE
OCCUPIES AS MANY ROWS AS THE NUMBER OF ACTUAL EQUATIONS IN

50 ILLUSTRATE THIS PART OF THE TABLEAU FOR THE X &QUATIO
FROM"BHE *NPUT FIHLEISGSBHOWBILEN 5

/IOTICE THAT WE USE THE WORDS VAFRHARBNHE SAEN\DSEESQUARIEXA VMNP TBV (
SAY THAT 4TYLIZED +OHANSEN IS A MODEL WITH VARIABLES AND

THE COMPONENTS OF THE VECTOR VARIABLES AND WE COUNT AS EQ
EQUATION BLOCKS *N THIS SENSE THE NUMBER OF VARIABLES IS T|
WHILE THE NUMBER OF EQUATIONS IS THE NUMBER#OF TNPW S FILEERI
FOR 4TYLIZED +OMAMRNBBNESAMEANING VECTOR VARIABLES AND E C
BLOCKS ©6SUALLY THE CONTEXT WILL MAKE CLEAR WHICH OF THESE

*F SOME OR ALL OF THE EQNURARUTONBEIM R EH EBMB LSUE QUMATICKRELY CONVERT
USING SYME®RIEINKTDAFION TO THE ASSOCIATED LINEARIZED EQUATIONS ©5HE
(&.4*. OR THEOSGENERATED PROGRAM

SHE &QUATIONS FILE FOR THE MODEL IS ESSENTIALLY THIS &QUATIONS ./
EVALUATING THE SYMBOLIC LINEARIZED EQUO TINOPNST GF-FLEH B Rl QB ELLI NAS RIEZIEI
5'#-0 BY INSERTING THE VALUES FROM THE INITIAL DATA ATTACHEGR WHEN T

ABOVE ©5HIS MATRIX $ 1S ORPGFEIB DENOTED BY " 7 IN

40ME OF THE ENTRIES OF THE &QUATIONS .ATRIX ARE CALCULATED FOR ¢/

BELOW

SHIS EXPLAINS THE O'RI-®IN OF THE NAME 5
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Table 3.4 Tableau of the equations matrix for Stylized Johansen

1 2 2 2 4 2
p_.Y p_PC p_PF p_XCOM.... p_DVFACIN p_DVHOUS
cols-> 12345 67 24..27 28 29

rows

N R B
Comin 2 | | | [ | | |

4 300 0 0
41| I |

[ = I A AR N IR B
Facn 6] | | | | [ [ |

S I K R R N I R

8|__| I I I I I I
House 9| | | | | | |
2 10|_| I I I I | |

| I I I I I I
Numeraire27| | | | | | [

1 I I I I I I

*N GENERAL N IS LESS THAN M IN THE SYSTEM OF EQUATIONS
+OHANSEN OR MULTI STEP YOU MUST SPECIFY

M N OF THE VARIABLES AS EXOGENOUS AND THE REMAINING
" SHOCKS USUALLY PERCENTAGE CHANGES TO SOME OF THE E

'OR 4TYLIZED +OHANSEN THE TOTAL NUMBER OF VARIABLES M
SO WE NEED EXOGERN CUS CARIGBIEHSHBR OR OF THESE EXO

SHE NUMERICAL VALUES OF SOME OF THE ENTRIES IN BHEO&Q U /

3.12.2 Johansen solutions

+OHANSEN SOLUTIONS ARE DEFINED TO BE SOLUTIONS OBTAINE
JUST OMEXEAUSE THE LEVELS EQUATIONS OH HH R MDLELS ARE TUHI
ARE ONLY APPROXIMATIONS SOMETIMES GOOD APPROXIMATIOWM
CORRESPONDING SOLUTION OF THE LEVELS EQUATIONS OF THE
ONCE THE EXOGENOUS ENDOGENOUS SPLIT HAZ BIREN Q\HHOYEN
BECOMES

Azy1 =-Dz 2 2

WHERANDARE RESPECTIVELY THE COLUMN VECTORS OFNEX MOC
AND W XS M N

5HE MATRIX " IS REFERRED TO AS THE -)4 .ATRIX -EFT )AND 41|
" CONSISTS OF THE COLUMNS OF THE &QUATIONS MATRIX CORR
CLOSURE 4IMILARLY THE COLUMNS OF THE MATRIX % ARE JUST
VARIABLES IN THE CLOSURE G5HE SHONEKE AHRESEHAR¥YAKNEG B/ N OV
Azi1 =b 3)

TO SOLVE WHERE THE 3)4 VECTOR B ISTAI$ NHE OS/EELTHTSR MEAQJTURA |
EQUATION WOHKANSE NHID ITIHEH GNMULATION

5HE MATRIX " IS USUALLY SPARSE IN THE SENSE UBAT MBE T ARRWIHISL
-ABORATORY S SPARSE MATRIX ROUTINES 5HESE SOLVE BY CALCUL
EFICIENT THAN CALCULATING THE INVERSE OF " " TTIG HARDIRBARIZCHY L
MODELS 4EE FORTMINRE DETAILS
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3.12.3 Multi-step simulations and accurate solutions of nonlinear equations

SHE IDEA OF A MULTI STEP SIMULATION IS TO BREAK EACH OF THE S
STEP THE LINEARIZED EQUATIONS ARE SOLVED FOR THESE SMALLEF
ELASTICITIES ARE RECALCULATED TO TAKE INTO ACCOUNT THE CHAM
STEPS THE SHOCKS ARE BROKEN INTO THE MORE ACCURATE WILL B

'TGURBELOW MAKES THIS EASY TO VISUALISE *N THAT FIGURE WE C
SHOWN ON THE HORIZONTAL AXIS AND ONE ENDOGENOUS VARIABLE
ON THE CURVE B SUPPOS&E THAT THEY STARATFRIOBMPAINTAL A/MD UTEHA T
SHOCKED FROM WALWED ®ALLY WE SHOULD FOLLOW THE CURVE G 9 :

+OHANSEN THAT IS A STEP SOLUTION WE FOLLOW THE STRAIGHT
REACH RPONDTSH®H GET+SOLUTION

Figure 3.5 lllustration of Euler's method

*NNULER S MBHBEHWIRECTION TO MOVE AT EACH STEP IS ESSENTIALLY °
APPROPRIATE POINT *N A STEP &ULER SOLUTION SEE 'IGURE ABO
POINTHEN RECOMPUTE THE DIRECTION IN WHICH @I IM G VEO LANTD &N
& SHE EXACT SOLUTION IS AT*NVAHEREEP HRAH FR LUK ULATION WE F(
STRAIGHT LINE SEGMENTS AND SO ON FOR MORE STEPS

5HE DEFAULT METHO®, USEAGEY S MERRHIOHDUSES AN EVEN MORE ACCUI
THAN &ULER S METHOD FOR CALCULATING THE DIRECTION IN WHICH
BROKEN INTO / PARTS &ULER S METHOD DOES / SEPARATE CALCULA
THE COMPUTATIONAL COST OF THIS EXTRA CALCULATION IS MORE Tt
INFORMATION ABOUT (RAGG S IMPDOHROD MENRB BBEEF®IWNDAIRN SECTION

40 ONE WAY OF INCREASING ACCURACY IS TO INCR EARAT THE NBLENB E
WAY TO OBTAIN AN ACCURATE SCGIERHON MW OD GAERYEABREWOIARIOD BF
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NUMBERS OF STEPS AND TO THEN CALCULATE THE SOLUTION A
WHAT IS MEEXTRBAPOHBTED SOLUTION

50 ILLUSTRATE THIS WE HFPRB/REESIHCGRENS BIELO WORHEHEIPERCENTA
EXPENDITURE P@: IN THE 4TYLIZED +OHANS RN O\OD EIIN RDHRI T H
SUPPLY IS INCREASED BY PER CENT ABNBECRAABTEAELBEEUWIIS$H O
(RAGG RESPFERENDRDEP NUMBERS AND EXTRAPOLATIONS BASE

Multi-step results for different methods and step numbers
Method  Number of steps
1 2 4 6 100

Euler 6.00000 5.94286 5.91412 5.90452 5.88644

Gragg 5.89091 5.88675 5.88545 5.88529
Extrapolated results

From Euler 1,2-step results 5.88571

From Euler 1,2,4-step results  5.88527

From Gragg 2,4,6-step results ~ 5.88529

/IOTE THAT IN THIS CASE

"THE STEP (RAGG RESULT IS MORE ACCURATE THAN THE S
" THE RESULT EXTRAPOLATED FROM STEP &ULER RESULTS
EVEN THOUGH THE LATTER TAKES ABOUT TIMES AS LONG

SHESE RESULTS ARE TYPICAL OF WHAT HAPPENS IN GENERAL
SHE GENERAL MESSAGES ARE

" (RAGG S METHOD IS USUALLY MUCH MORE ACCURATE THAN &U

"*F IN DOUBT EXTRAPOLATE

" &XTRAPOLATIRERERNOMSODUFTIONS IS BETTER THAN FROM 'OF
AND STEP SOLUTIONS IS USUALLY BETTER THAN FROM JUST

B8HEN YOU EXTRAPOLARKTIFAPOU ATI R NF OBRRAIMRABCHITHELE FILE SHC
ACCURATE THE SOLUTION IS FOR EACH ENDOGENOUS VARIABLE
DFERENT MULTI STEP SOLUTIONS CALCULATED AND THE LAST
EXTRAPOLATHEREQO™M MDILAFI STEP RESULTS WHICH IS WHAT WE |
CONSERVATIVE INFORMATION ABOUT THE ACCURACY OF EACH F
THAT THEREINF EXTRAPOLATIONS BASED RESPECTIVELY ON JUS
THIS NUMBER OF FIGURES

'OR EXAMPLE FOR THE STEP &ULER RESULTS FOR HOUSEH
4+-# $." SIMULATION SEHBMHEREILENVANT LINE IN THE &XTRBREP OLA
p_Y 1 6.00000 5.94286 5.91412 5.88527 CX 4 L5

SHE RESULTS ARE THE STEP RESULTS AND THE EXTRAPOLA
ABBREVIATION MEANING THAT YOU CAN HAVE CONFIDENCE IN T
TWO EXTRAPOLATIONS THE FIRST BASED JUST ON THE STEP
AGREE TO FIGURES OR MORE /OTE THAT THE AGREEMENTS /
EXAMPLE AND AGREE TO FIGURES BUT ONLY ONE
$9 USED ON THIS FILE ARE EXPLAINED AT THE TOP OF THE FI
THAT THIS LINE REFERS TO THE FIRST IN THISSEBEASE TAHETGIEL
THIS LINE MEANS THAT YOU CAN BE CONFIDENT OK4EH GERH $O0A
FOR MORE DETAILS >

:OU CAN GET AN &XTRAPOLATION "CCURACY FILE BY INCLUDING THE
$OMMAND FILE h SEE SECTION

:OU CAN CHECK THIS BY LOOKING AT THE &XTRAPOLATION "CCURAC
SIMULATION
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"T THE END OF THE FILE IS A SWIMWMRRK O MAET IFOB\- ERCTUAWATT @\ 13! § A A TAERSY
HOW MANY COMPONENTS FALL INTO EACH CATEGORY &." $9 ETC '(
THIS MAY LOOK SOMETHING LIKE THAT SHOWN BELOW

SUMMARY OF CONVERGENCE RESULTS Number Min Figs Agree
EMA Last two results equal to machine accuracy 3 6
FCO Fair confidence that the resultis zero 2
CX Confidence in the extrapolated result 22 2

2 results are judged accurate to 2 figures.
4 results are judged accurate to 3 figures.
16 results are judged accurate to 4 figures.
3 results are judged accurate to 6 figures.

Above is for linearised variables.
Below are for levels values of percent-change and change results.

1 results are judged accurate to 4 figures.
21 results are judged accurate to 5 figures.
5 results are judged accurate to 6 figures.

(The summary above covers the XAC-retained variables.)

SHE FIRST PART IS A SUMMARFERENHECROWMWERNR © FIN IMHEES BDXARAMPLE A
'$ AND $9 HAVE BEENFUSEDTFRRSUHESD ISHE SECOND PART TELLS
LINEARISED THEN LEVELS HAVEBENNNUMBERSAGCE FRAUREND DIF

.ORE DETAILS ABOUT &XTRAPOLATION "CCURACY 4UMMARIES AND &X
SECTION

5HE ONLY RESTRICTION ON STEP NUMBERS IS THAT FOR (RAGG S MI
NUMBERS MUST EITHER BE ALL ODD OR ALL EVEN FOR EXAMPLE
MIDPOINT IS A LITTLE UNUSUAL AND IS PROBABLY BEST AVOIDED SI
MIDPOINT

.ORE DETAILS ARE GIYHEHD SNOMECOFONHE THEORY BEHIND MULTI STEP
1EARSON

3.12.4 Smiling or frowning face numbers are reported

*F YOU INE&.83UN(&. OR"BUN@Y KNOW THAT AFTER EACH SIMULATION
SMILING OR FROWNING FACES WHICH INDICATE HOW ACCURATELY T&F
EXTRAPOLATING FROM M UIOHI IEWMEAO C ATIHCEU AR TIORIACYS8SUMMARY CAN
VIA AN ICON

ON THE UPPER TOOLBAR

“"T THE END OF THE SIMULATION AND AT THE END OF EACH SUBINTEI
5"#-0 GENERATED PROGRAMS REPORT TO THE TERMINAL AND TO THE

WHERE IS ACCURATE AND IS VERY INACCURATE 4EPARATE FA
THE DATA RECIHEREYIS MORE THAN ONE SUBINTERVAL THE FACE NU
SHOWN AT THE END OF THE OVERALL "CCURACY 4UMMARY SEE SECT

3.12.5 [Fatal error if accuracy too low (GEMSIM and TG-programs)
4UPPOSE THAT YOU ARE EXTRAPOLATING FROM MULTI STHB CALCU|

HIGHLY UNLIKELY THAT THE SIMULATION REE&EURRGC GRAMOFTAORE WALH
ERROR IN ORDER TO DRAW YOUR ATTENTION TO THIS POOR ACCURA(
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5HIS CAN HAPPEN AT THE END OF THE WHOLE SIMULATION OR
SOLVED INAGOCWEXERLNT DOES NOT HAPPEN AT THE END OF A Sl
ACCURACY SINCE THEN YOU MAY REDO THE SUBINTERVAL IN QL

8E BELIEVE IT IS YOUR RESPONSIBILITY TO DECIDE MIEETNHHER O
ACCURAONEISHOULD ALWAYS LOOK AT THE INFORMATION PROVID
4UMMARIES SEESNRTIOESARE RELUCTANT TO INTERVENE AND
SATISFIED VERY ACCURATELE ESPEWSEBTACAMTAL ERROR ONLY |
EXTREME CASES "T PRESENT IF ANY OF THE FACE SHMBERSS I ¢
HERE DOES NOT MEAN THAT WE THINK FACE NUMBERS AND
LEAVE THE DECISION TO YOU IN SUCH CASES

3.13 GEMPACK programs - an overview

"S YOU HAVE ALREADYISEENT A&SINGLE PROGRAM FHFERE AR S
MAKING UP$(&.*IN THIS SECTION WE GIVE ABRRENTONRRGIFEAMO F ¢
TASK

:OU HAVE NOT YET USED ALL'®SFOU B PROKGR AMSR B EHOOPHE R MEONLC E
MAY NEED TO COME BACK TO THIS SECTION TO CHECK OUT THO

3.13.1 Working with T ABLO input files

S"#MATE A SPECIAL"EDITONRUFFOBILES "#HMEATE TO CREATE AND MC
OF A MODEL T™HATNPUTHHEIILE FOR THE MODEL

5"#-0 CONVERTS THEENMEBDOHEHA-® SENERATED PROGRAM OR "UXILIA
:O0OU MUST DO THIS BEFORE YOU CAN CARRY OUT A SIMULATION

*N FAEMATE RUNS THE-CPROJRAM BCKGRWMWAND AMO 8 AN PERFOR
SIMILAR FUDNC TOAN I SE DI ODHRERATE TO CARRY OUT 4TEP FOR ¢

3.13.2 Carrying out simulations

:OU CAN USE EITHER (&.4*#@RGCGEMNE RETEV ARIOBS RAM TO CARRY
SEE SECTI®ONCH YOU USE DEPENDSSOONRHOBWPYOGSRARBBCTION
ABOVE

(&.4*. 3UN (&.4*. TO CARRY OUT A SIMULATION 4PECIFY THE "L
AND SHOCKS IN A $SOMMAND FILE

5"#-0 GENERAOGRAMN THE &9& FI£H GENHEATED PROGRAM TO C
SIMULATION 4PECIFY THE STARTING DATA FILBY CAN OHUINRE ANRL
5"#-0 GENERATED PROGRAMS IF YOU HAVE$SA 4OURCE CODE VER

3.13.3 Looking at, and processing, simulation results
7IEW40S FOR LOOKING AT RESULTS h SEE 4TEP IN SECTION

"NALYSES& OR ANALYSING SOWUCANIUNEWEMODES EQUATIONS SI
VALUES OF ITEMS IN THE DNNRROBANEE S4ENATLULONE (& " HANDS ON
"NALYSE(& IN THE CONTEXT OF A SIMULATION WITH 4TYLIZED +

4-50)51S A COMMAND LINE PROGRAM THAT CONVERTS SIMULATI(
TABLES OF RESULTS WHICH YOU CAN IMPORT INTO A SPREADSH
ABOVE AND CANMIPHERINFORMATBOPN ABOUT 4-

8HEN YOU REPORT SIMULATION RESULTS YOU WILL PROBABLY
PROGRAMS SUCH AS &XCEL FOR MAKING TABLES AND GRAPHS
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3.13.4 Working with data

*N (&"%, DATA FOR MODELS ARE USUALLY HELD ON )EADER "RRAY FIlI
TEXT FILES YOU NEED SPECIAL PROGRAMS TO WORK WITH THE DAT

7IEW)"BS FOR LOOKING AT DATA OW YBEMER3"REBAYBK RS ORIGINAL A
DATA IN THE 4TYLIZED +OHEMSEN EAMMPED BEOVWEELDL TO CREATE A )l
TO MODIFY DATA ON A )EADERBRRAW AINE SEEH IENCTION

$.1)"3 CAN BE USED TO COMPARE THE DATA ON TWO )EADER "RRAY F

$.#)"3 CAN BE USED TO COMBINE THE DATA ON TWO OR MORE )EADE|
REPRESENTING TWO OR MORE YEARS 4EE SECTION

%ATA COMES FROM VARMAXYSUSEUBRTHEBR :STANDARD TOOLS AND PROG
PROGRAMS SUCH AS &XCEL WHEN WORKING WITH DATA

3.13.5 Windows modelling environments
8IN(&.PROVIDENSDAWS ENVIRONMENT FOR CARRYING OUT MODELLING

SUN(&PROVIDENSDOWS ENVIRONMENT FOR CARRYING OUT SIMULATIODM
LITTLE EXPERIENCE OF MODELLING CAN CARRY OUT SIMULATIONS B\
SECTIONND CHAPTER

SUN%YNANND VARIANTS INCLUDING 3UN(%YN ARE SOULNDABWAS A SEPAR
INTERFACES FOR USE WITH RECURSIVE DYNAMIC MEOEDEEE HOGIH AS 6

3.13.6 Other programs for special tasks

SHESE ARE PROGRAMS USED FOR SPECIAQUSWDLTASKIS NEEDATQ YUBF |
THEM UNTIL YOU ARE MORE"EXPERIENCED WITH (&.1

"$$6. ANB&7*ARE USED FOR WORKING WITH RECURSIVE DYNAMIC MO
SOLVED ANNUALLY OVER A PERIOD OF SEVERAL YEARS "$$6. AND %.
<4EE CHAPTER

46.&21S FOR LOOKING AT DATA ON AN &QUATIONS FILE 46.&2 CAN Al
PROBLEMS WITH A MODEL h SEE CHAPTER

4&&/MS FOR WORKING WITH &NVIRONMENT FILES WHICH STORE THE
IN ONE CLOSURE FOR A MODEL h SEE CHAPTER

3.13.7 Programs for use on non-W indows PCs

8INDOWS PROGRANMGR.SIEGH "RSORBRW40- WILL NOT IRDNO WS NN 8
OTHE®MMAND LINE PROGRAMS ARE NEEDED TO TURN DATA )"3 AND
CAN VIEHEESE ARE

4&&)"3TURNS A )EADER "RRAY FILE INTO A VIEWABLE TEXT FILE h SE
(&.1*&TURNS RESULTS INTO A VIEWABLE TEXT FILE h SEE CHAPTER

38)"3 AND)"3 ARE USED TO CONVERT )EADER "RRAY FILEBOAMR®O M ONI
TO ANOTHER OPERATING SYSTEM EG 6NIX h SEE CHAPTER

3.14 Different GEMP ACK files

"S YOU HAVE SBERR@GRAMS PRODUCEFERENTSEYPESERRLFDUES FOR
40LUTION FILES AND )EADER "RRAY FILES J/EW USFEREOF FENESSK U

*N THIS SECTION WE GIVE MOGREENETRARILESABOD HOMEBBENXIARE USED

*N OUR EXPERIENCE SOME USERS ARE KEEN TO HAVE DETAILED INF
VERY INTERESTED 4INCE A DETAILED KNOWLEDGHEAGBIYETMGD & LTLOR C

UNLESS PERHAPS YOU ARE USING A PROGRAM SUCH 8*/& IUNNDODEBARS- I N U X
PROGRAMS TO RUNMNNWDOWSENEANWRMDNMMENT
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YOU SHOULD FEEL FREE TO SKIP THISCBECANNLOWAYS BKFMRTB!
IF AND WHEN YOU NEED TO

" TABLE SUMMARERBESBTTHEBIHS GIVERLONWSECTION

3.14.1 The most important files

8E BEGIN WITH THE MOST IMP-@RINAUIT FH LIEESS NDMPMRALFIBES $OMI
FILES ALL OF WHICH YOU HAVE MET EARLIER IN THIS CHAPTER

5"#-0 *NPUT FHIESE CONTAIN THE THEORY EQUATIONS ETC FOR
DATA MANIPULATION BHESESHEEBEE HWAMEES ARE INPETG BPOBEHE P
PROGRHAMASE SEE SECANOBE USED TO CREATE AND OR MODIFY

%ATA BHESE MAY BE )EADER "RRAY FIXEIS O\ T EP)RIE S OFEIB EDHEY
THOUGHXYSBFS RECOMMENDEBSOMETIMES USED %ATA FILES CAI
THE ORIGINAL INPUT OUTPUT DATA THE PARAMETERS AND UP
DATA FILES ARE USHIXA1% SHXEREROBNVSOEGENTAINS AN IFEREDNUGCA
IN WHICH YOU CAN CREATE DATA FILES AND MODIFY DATA ON E

$OMMANDSHEBE& CONTAIN THE DETAILS OF A SIMULATION INCLI

SOLUTION METHOD SHHBE-BHESIINONT PRESCRIBED BY¥.'THE USQRAILW A
$OMMAND FILES ARE INPUTSSOFCRNRERRATEANPROGRAMS 5HE STA
$OMMAND FILES ARE DOCUMENTED IN CHAPTER

A0LUTIOBHEISESARE THE MAIN OUTPUTS FROM A SIMULATION 5F
CHANGE RESULTS FOR ALL THE LINEARIZED VARIABLES S5HEXY M
4- 5HEY ARE INPUTS TO VARIOUS PO SE\V$H4MAbDAT | ONNA P ROEY R AAN
(&.1*& 40OLUTION FILES ARE DOCUMENTED IN CHAPTER

EQUATIONSHEBEESEONTAIN NUMERICAL VERSIONS OF THE LINEAR
ONLY PRODUCED WHEN YOU WISH TO USE 4"(&. TO OBTAIN SEVE
MODEL AS EXPLAINEDUINACYHABRSBERCREATE AN &QUATIONS FILE
IN PRICES OR QUANTITIRERE UAFEONSC FIIBRS RAVEA BIWOAINS FILES AR
IN CHAPTER

4HOCK #OMEESTIMES IT IS NECESFEARRENTOC OSNOGOK BEMESTOREAN YV AR 1/
AMOUNTS *F THE GARNABIBEERASFACOAMRP ONENTS OR IF THE SHO
IS CONVENIENT TO PUT THE NUMERICAL VALUES OF THE SHOCK
TEXT FILE OR A )EADERIXRFROR FHOE KBHEISEF IS NOT PRESCRIBE
4),1S USED 5HE USE OF SHOCK FILEFAS DOCUMENTED IN SECT

40LUTION $OEFFICIENESE4AREFOULETPUT FROM A SIMULATION 5%t
VALUES OF ALL DAFIKIENND ®#NATIHWEBOERILE FOR THE MODBEX 5H|

4-$AND HAVE THE SAME NRIME ASPRAHRH FRIOM IDINFFILEERRCROEER

"NALYSE(& READS BOTH THE 40LUTION AND 4-% FILE WIBBENCYWDU
ALSO EXAMINE 4-BEM)Y'BS AN$STHI/ES ARE DOCUMENTED IN SECTIC

&EXTRAPOLATION "CTW RACKARKLANS &XTRAPOLATION "CCURACY FI
EXTRAPOLATE FROM SEPARATE MULTI STEP CAABGOWAT I GME Sk
FILES SHOW ESTIMATES ASEIRENDWINCOCARIIOMNE REHEUBTHAANDE 51
HAVE THE SAME NAMHXARABRIMHEROM BTUPN FILE FROM THE SIMU
FILES ARE DOCUMENTED IN SECTION

5HERE ARE ADVANTAGPES.INSEXI NG HIGNSUF

*F THE 40LUTION FILE IS CALLED 4+-# 4- THEN THE ASSOCIATED 4-

7TARIANTS OF 4-%$ FILESNMRE7T6WILES h SEENTEGURNETAILS

50 GENERATE AN &XTRAPOLATION "CCURACY FILE PUT THE STATEM
$OMMAND FILE
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3.14.2 Files for communication between programs

5HERE ARE A NUMBER OF FILES WHICH ARE USED FOR COMMUNICATI

THESE ARE THE "UXILIARY FILES WHICH-ALANI (& OIM MO'RFDAE IDN BET

GENERATED PROGRAM

"UXILIARYB HFEISESARE EITHER

T "UXILIARY FILESD BERRRAMIERAMESE ARE PROTBHUE MR W EHANA 55
GENERATED PROGRAMBOKEE SEBEBENFIKPE HUMMEISRY¥Y 4TATEMENT FI
"95 "UXILIARYESFILE

T (&.4*%. "UXILIARBVHEISESARE PROBIWWCEMRWHENON TPUT FOR (&.4*. SEE

ABOVE OG5HESE FIXES8 (RAME SUATEMENT(#ILER.ANBRBLE FILE

5"#-0 GENERAOGRAMR 'ORTRHAIN FSLEHE 'ORTRAN "#06G GHNERAOIREDHE 5

PROGRAM WHICH I'S# POR GEECEDCBAY®MNVE "UXILIARY FILES "94 AND

ALWAYS PRODUCED AT THE SAME TIME *N 4TEPTHBES FREGGRNMLUASTCON

AND LINKED TO PRODUCE#THE ROERRFATEDO FRIOSERH M &9& FILE WHICH

CARRY OUT A SIMULATION

8HEN THE &9& "BIHOEGEMN BRAATED PROGRAM IS USED TO CARRY OUT A S
"94 AND "95 FILES ARE REQUIRED 5HEY COMMAJIRICMAETVRTIAEL TOFTH

SIMULATION

4IMILARALY&.4*. IS USED TO CARRY OUT A SIMULATION THE (&.4*. "U)

ARE REQUIRED

3.14.3 LOG files

OFTEN A PROGRAM RUNS VERY QUICKLY AND OR PUTS A LOT OF INFO
OuUTPUT FOR EXAMPLE TO SEE WHERE AN ERROR OCOWURGANYDHERNA
LOOK AT THIS LOG FILE IN YoOHERSRKAAVGDRJRATEITESTIEMNIOODMRRESCRIBE]
THOUGHXDYFS USUAL

3.14.4 Stored-input (STI) files

5HESE DAY'SH, (& NDOWS PROGRANABE C3-HUNS BINA&. GRB THE MAIN
INTERFACE SEEN"8YUMEB8B (&BUT A LOT OF THE WORK THEY SEEM TO
BY COMMAND LINE PROGRAMS RUNNING IN THE BACKGROUND

*N PREVIOUS TIMES "8 E&INDOD WHEPROGRAMS WERE WYEARISABEBAL&L YL R
PROGRAMS-0IKER.8*. ANBOXS FROM THE COMMAND LINE 5HE PROGRAWN
SEQUENCE OF QUESTIONS h THE RESPONSES WERE USUALLY SINGLE
INPUT AND OUTPUT

OBVIOUSLY IT COULD BE VERY TEDIOUS TG TRER ERFHEBSSGRRINS ROGR
WERE A WAY TO REDUCE THE DRUDGERY h THEY CONSIST OF A TEXT
QUESTIONS THAT THE PROGRAMOASKDPB ®SWNENMEREREPEWHEMAN 8AY

sltoht -sti report3.sti

WHERE REPORT STI IS A TEXT FILE OF THE RE PRONDIESE NREEPOIOHDT TOT
WOULD THE FIRST TIME YOU RAN THIS JOB EITHER NOTE RESPONSE
4*" OPTIODD )N WHICH WILL RECORD YOUR RESPONSES IN A FILE

45* FILES ARE RATHER HARD TO READ AND UNDERSTAND h YOU ONLY

'OR MODERM™N,(&SERS THE MOST FREQUENTLY ENCOUNTERED 45* FILE
5"#-0 WHICH SPECIFY THE CONDGNIEA ST ANNESAEACFLEN 'OR NEW MODEL

'OR MORE DETAILS ABOUT COMPILING AND LINKING SEE SECTION
6SE THE STATEMENT LOG FILE INNESUR $SEPMMEERDIBINNE TOFOBO W IRUA LLOG
(&.1"$, COMMAND LINE PROGRAON IMAE RCAHOTOGELYHE OPTION -0( AT THE STAR
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SHOULD SPECIFY CONDENSATION ACTIONS h SUCH AS"SNFITE4 BE
THIS OPTION IS REOMANELOLDMEW MODELS STILL USE A 45* FILE

"PART FROM THIS THE MAIN REMAINING USES OF 45* FILES ARE

" TO AUTOMATE THID )R UNRN IINGGMEB FOA-HER COMMAND LINE PROGRA
REPEATEDLY

" TO ACTIVATE SOME RAREDYORSE DHERTPRNOSS RMMES " FEW OPTIC
45* FILES OR BY DIRECT RESPONSES TO PROGRAM QUERIES

4TORED INPUT FILES ARE FURTHBHEYESCRLBBOEANMEFEEDEGCGN OTF
SEFFXES MAY BEUUWELD NEED TO LEARN ABOUT 45* FILESOSWEANU
FIND INTRODUCTORY EXAMPLES OF CREATING ANBDNDORKING WI

3.14.5 Files for power users

" NUMBER OF FILES CAN BE CREATED IN ORDER TO SPEED UP O
MAINLY BY EXPERSENGER$&S D YOU DON T NEED TO KNOW ANY I
&XAMPLES ARE 4TORED INPUABROVES SNEIBERNWMENT FIARND SEE
VARIOUS .APPING FILES SHANDSECTIONS

3.14.6 Work files

.ANY PROGRAMS CREATE AND USE WORKING FILES WHGIEE GHEAL

THESE WORK FILES ARE DELETED WHEN THE PROGRAM FINISHE

OCCASIONALLY THESE FILES ARE LEFT AROUND ON Y OURE HAERDT
FOR MORE DETAILS
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3.14.7 Summary of files

Table 3.5 Summary of the different files

"ILEY®E AND

*
AUEEIX NPUT TO OUTPUOMFR

55##0 NPUT FE"E 0 S#MATE S"HMATE

ATIONS %ATA#MANAPMUAARTOGNS %ATA MANIPUL
0,
)/f’,/;TA FILES OiEﬂNEE WP)"3 $.#)"3 4&&)"3'# FILESW)"3 50)5
ETC ETC
$OMMAND FILES-0 GENERATED PROGR
USUALLY 8.+ ar(& R Ebiror
§W40 JEW)"3 "NALYSE(&"'#-0 GENERATED PROGRAMS

40LUTION FILE (&.4%. 4" (&.

&QUATIONS FlJL, 5"#-0 GENERATED PROGRAMS
o FRE. 16.82 (8. 4%,
4HOCK FILES 50FFDEQNENERATED PROGRABIST GBHUTORENERATED
4), 4" (&. PROGRAMS (&.4*.
5"#-0 GENERATED PROGRAMS

4-$ FILES 4-$"NALYSE(& (&.4%.

&EXTRAPOLATION

"CCURACY 5"#-0 GENERATED PROGRAMS

FILES 9"$ (&.4%.
(ZJSXI(I)_II?ARY IiILSF&S ’(4%R#50 GENERATEDSPROGRAM

5"#-0 GENERA

"ORTRAN PROEFRI&IIGILE AND LINK 4TEP5,,#!30 IN SECTION

‘03
-0( FILES USUALLY "NY COMMAND LUS$NE (&.1
-0 ( PROGRAM

S5EXT EDOROARN Y'§&.1
4TORED INPUTaﬁiLg F@OGRAM
USUALLY 45* 8MMAND L$NEPR&)GR% E OPTIONS 4*" AND "4* IN
SECTION

3.15 For new users - what next?

$ONGRATUODOANTHANE JUST LEARNT THE MOSTHMMNARTEANTHITCHYNTGS ABTO
AND CARRY OUT SIMULATIONS AND HOW TO LOOK AT THE RESULTS

8HERE YOU GO NEXT IN L'BAREMENBB N YQUR MAIN PURPOSE IN US

*F YOU MAINLY WANT TO CARRY OUT SIMULATIONS WITH ANOTHER
MODELS SUPPLIE®, WTSFECI.IONTHE MODEL YOU WISH TO WORK WIT]|
WILL FIND DETAILED HANDS A@BOWUICARKE INGCBIUWP SHRANDARD SIMU
THESE MODELS *F YOU WISH TO WORK WITH ANOTHER MODEL THE
DOCUMENTED ONE OR MOREESTUWGGERBD BHMU LYAOUWONTSARST WITH THO:!
" 8ITH A WELL DOCUMENTED MODEL AND GOOD SOFTWARE IT IS REL
PRODUCE ANOGRBRPUIMBER QAMRESULTS *T IS LESS EASY TO REALLY
(&.1"$, PROGRAM "NALYSE(& PREOVHEENS YMLUABLE ASSISOANCE TO
CAN FIND A HANDS ON INTRODUCTION TO "NALYSE(& IN THE CONTE
SECTIONEARSON ETPRIOVIDES A HANDS ON INTRODUCTION TO "NALY
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SIMULATIONSE WHTEENC®OURAGE YOU TO EXPLORE THE USE OF "N
SIMULATIONS YOU CARRY OUT

" *F YOU WANT TO BUILD YOUR OWN MODEL OR MODIFY SOMEO
MODEL IS IMPLEMES TEYDOINSEOWLD RELERIEMNALY RERAD IT QUICK
AND THEN GO BACK FOR A MORE DETAILED STUDY

"*F YOU NEED TO BUILD OR MODIFY THE DATA FILES FOR A MOL

" 8HEN YOU WANT TO KNOW MO RH IABDW P ROIERARMBE FSA\ART GENET
SIMULATION PROCESSING OF RESULTS LOOK ATOTHE DETAILE

"8HEN YOU WANT TO KNOW MORESABPROWIGRAMBS | NRE ABHCIKE R APR
GIVES DETAILED SUGEESEINDINESEORFAMDHREE EFRFOGRAMS WHETHE
INTERACTIVELY OR IN BATCH MODE

SBHATEVER YOUR MAIN INTEREST WE STRONGLKFIESTOANMGHEBEN
YOUR MAIN DN MRIESSTBE FAMILIAR WITH#AO *INPASHT BPHEESBARIOR L
WORK PROPERLY WITH AND UNDERSTANDS,ANY MODEL IMPLEME
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4  Building or modifying models

*N ORDER TO BUILD A™MODELISVNEORSSARY-DO*RREP AREEAC®NTAININ
EQUATIONS OF THE MODEL AND TO CONSTRUCT ONE OR MORE DATA
SOLUTION OF THE LEVELS EQUATIONS OF THE MODEL

SHE PREPARAA-@WNNCRE A KILE INVOLVES

"WRITING DOWN THE EQUATIGDINE AN A SSBU LTEA/HELLE FEORMTIONS LINEAF
MIXTURE OE DHEGEBSS8 THISBENLGRBWCTION
" WORKING OUT THE DATA REQUIREMENTS OF BEEEOGWDEL 5HIS IS DI

B8E DESCRIBE THE PREPARATIEN. OF BNNDECHEONREPARATION OF THE £
IN CHAPEERLUSTRATE EACH STEP IN THE PROCESS BY DOING IT FOF

OF COURSE TO MODIFY AN EXIST#NG *"WMOGDELFI¥DUTOOOHARAXJHBH BE TH
MODEL AND OR THE DATA FILE S

SHE'#-0 *NPUT FILE GIVEN FOR 4TYLIZIESDA+MHAEDE PN EN ISIECHEOSNE N S E
CONTAINS A MIXTURE OF LINEARIZED ANODNDEWEE D EQURIME D ME T EERINS
5"#-0 *NPUT FILES FOR 4TYLIZED +OHANSEN CONSISTING ONLY OF LI

5"#-0 LINEARIZES ALL LEVEQL SNERQUITAFIOENS AN CONVERTS ALL LEVELS
ASSOCIATED LINEAR ONES CHANGE OR PERCENTAGE CHANGE IN THE
SECTION

8E CONCLUDE THIS CHWHAERE MESGCLVIHOMNOU ADVICE ABOUT BUILDING
WRITIN&A*NPUT FILE FROM SCRATCH OR BE IMOCDUBYHE NHG MDISEG NS E XM
SHOWING HOW TO IDENTIFY#ANDNCORRECHSERRD BONMMAND FILES

*F YOU ARE FAMILIAR WITH USING (".4 FOR GENERAL EQUILIBRIUM M
THE DOCOMEMNAAS AND 1HNBEBOAD OF OR BEFORESHEMRAING THIS CH,
SIMILARITIES BE# WHHN ((&41MAKE IT RELATIVELY EASY FOR A (".4 MO
(&.1"$, PRODUCTIVELY
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Table 4.1 Levels and linearized equations of the Stylized Johansen model

*NASBLE UPRCEARGE 3OMAN LETTERS REPRESENT CASEH BUOMIAN QE T
THE CORRESPONDING PERCENTAGE CHANGES WHICH ARE THE
SECOND COLUMN 95ANDLBTOERGTIEE PRICES QUANTITIEVHAND DH
SYMBOLS " AND A DENOTE PARAMETERS 4UBSCRIPTS AND R
INDUSTRIES AND SUBSCRIPT | OR TO THE INDUSTRIES THE

REFERS TO THE MODEL S ONE MOBILE BETWEEN INDUSTRIES
CONSUMPTION #ECAUSE THE FIRST THREE EQUATION BLOCKS ¢
CANDIDATES FOR PRESENTATION AND EXPLANATION OF THE MO

4.1 Writing down the equations of a model

5"#-0 *NPUT FILES CONTAIN THE EQUATIONS OF A MODEL WRITT
ORDINARY ALGEBRA ONCE YOU HAVE WRITTEN DOWN THE EQUA
SIMPLE MATTER TO"PWT*NIPEN FNO® AS WE ILLUSTRATE IN SECT
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:OU ARE FREE TO USE LEVELS OR LINEARIZED VERSIONS OF THE EQL
EXAMPLE IF A CERTAIN DOLLAR VALUE % IS THE PRODUCT OF THE P

D=P*Q

WHERE THE INDICATES MULTIPLICATION AND THE ASSOCIATED 1
p_D=p_P+p_Q

WHERE P@ DENOTES PERCENTAGE CHANGE IN SHE LINEARIZED V
APPROXIMATION THE PERCENTAGE CHANGE IN THE DOLLAR VALUE I.

AND THE Q8HAKHHWYER VERSION OF THE E'QURRAINDIS MOU RRODWITE A&A
SOLUTIONS OF THE UNDERLYING LEVELS EQUATIONS WHICH ARE US

8E SAY MORE ABOUT THE PROCESS OF LINEARIZING EQUATIONS IN S

SHE BEST WAY OF MAKING THE ABOVE CLEAR IS TOSTRN&GEAAYLOMNKIRET
+OHANSEN AS OUR EXAMPLE MODEL

4.1.1 Writing down the equations of Stylized Johansen

8E START FROM THE EQUATIONS ABIWRIOTW NI|D B WWNE |REFHEARP RE R D ERRE
THE DERIVATION OF AND MOTIVATION BEHIND THESEIBQUATIONS
INCLUDED IN THE EXAMPLES "SUBIREDERO®F YOUR (&.1

SHE EQUATIONS OF THE ABQAEEANATREATS HTAWBNEINB® TH THE LEVELS AND

EACH EQUATION ARE SHOWN TAKBNIBSSENTEATIHATNECRER GEAS EREN
EXAMPLE 9 DENOTE LEVELS QUANTITIES WHILE LOWER CASE LETTE
THE CORRESPONDING LEVELS QUANTITY

'OR OUR FIRST IMPLEMENTATION OF S8EMLIAOWEDWB HANEEQNH GEENS A QI
REPRESENTATION BASED A@BLEHEHRAHAIGEMWBLDEKI®PED® 0 USE THE LE
SOME OF THE EQUATIONS MOST ARE ACCOUNTING IDENTITIES AND C
VERSIONS OF THE TOP THREE EQUATIONS WWHIKBLCARBEVBEHAVIOURAL
RESPECWKEHLESCRIBE IMPLEMENTATIONS BASED ON EXQINILSIVELY LI
EXCLUSIVELY LEVELS EQURA CI@WUWRS ESEEEACBINOF THESE IMPLEMENTAT
PRODUCE THE SAME RESULTS

SHE NOTAJIOMNMOLVES A LIBERAL USE OF SUBSCRIPTS WHICH ARE N
USUALLY REQUIRED BY COMPUA-BR*N PANDFRIEQ U ) E EBEHREEAES®E TAA DIG N
SHE LEVELS VARIABLES OF T kB MOWDEICRRETAS RAOIDLOWBFER TO SEC™
OR INDUSTRY SUBSCRIPTS AND REFER TO FACTORS IS LABOR
HOUSEHOLDS

S5HE LAST RBELMESWNIEH RELATE DOLLAR VALUES TO PRICES AND QUANTITI
%118UT OF COURSE UNDERLIE THE TREATMENT THERE 5HE LEVELS EQUAT
& & & AND & <NWHERRA TREE CORRIBESPONDING LINEARIZ
& & & & & AND & RESPECTIVELY
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Table 4.2 Levels variables for Stylized Johansen

(&.1"%$, VARIABEANING %118 /OTATION

: 7ALUE OF HOUSEHOLD INCOME

1$ 1| 1RICE OF COMMODITY | 1 I

1' F 1RICE OF FACTOR F 1r F

9%0. | 4UPPLY OF COMMODITY | 9] I

9'"$ F 4UPPLY OF FACTOR F 9F F

9) I JOUSEHOLD USE OF COMMODITY I |

9% I J *NTERMEDIATE INPUT OF COMMODITY | TO INDUS"
9' F J *NPUT OF FACTOR F TO INDWSEJRY H J

%7%0.*%/ 13 %OLLAR VALUES FOR INTERMEDIATB INPUTS
%7"$* F J %OLLAR VALUES FOR FACTOR USERY IBNDUSTRY
%7)064 1 %OLLAR VALUES FOR HOUSEHOLD ICONSUMPTION

Table 4.3 Parameters for Stylized Johansen levels equations

1IARAMETER®BESCRIPTION %118 J/OTATION
$OMMODITY EXPONENTS IN PROD,U_CJ;)'I',,IICJ)NIFJUNCTION
J &

'"ACTOR EXPONENTS IN PRODUCTI,,(_)i\I),,FFL‘J]NIETION FOF
& J

8E INTRODUCE BHH SB&E$HF TWO SECTOR'S SAWE SETARD THE AWI
LABOR AND CAPITAL

#ELOWABLE WE HAVE REWRITTEN THE SBELECITTHHE EQWEAUIONS AR
(&.1"$, VARIABLES AND ABODRAFfNDN AGTEN BTHAT BELOW WE"&#LSO U
CONVENTION THAT P@ INDICATES PERCENTAGE CHANGE IN TH
DENOTES THE PERCENTAGE CHANGE IN 9) | HOUSEHOLD CONS

TO DENOTE MULTIPLICATION ENAOLSO USDENOTESENISHRRRBS
SUMS USUALLY EXPRESSED VIA (REEK SIGMA OVER'$®LL | IN Tt

/OTE THAT BELOW WE "#ALSCONSBENMHDBDN&HAT P@ INDICATES PE
RELEVANT LEVELS VARIABLE 'OR EXAMPLE P@9) | DENOTES T
CONSUMPTION OF COMMODITY | *N THESE EQUATIONS WE USE
DIVISIENALS O USE 46. I SET EXPRESSION TO DENOTE SUMS
ALL I IN THE SET SET HBRE SET IS 4&%5 OR '

"-1)"$0. | J

"a1)" g 1

Table 4.4 Stylized Johansen equations in GEMP  ACK notation

Equation Subscripts No. in DPPW
(E1) p_XH(@) =p_Y-p_PC() iin SECT E3.2.1
(E2) p_XC(i,)) = p_XCOM()) - [p_PC(i) - p_PC(j)] 1i,jin SECT E3.2.2,E3.2.3

(E3) p_XF(f,j) = p_XCOM() - [p_PF(f) - p_PC()] fin FAC,jin SECT E3.2.2, E3.2.3
(E4) p_PC() = SUM(i,SECT, ALPHACOM(i,)*p_PC(i))

+ SUM(f,FAC, ALPHAFAC(fj)*p_PF(f) jin SECT E3.2.3
(E5) XCOM() = XH(i) + SUM(j,SECT, XC(i,j))  iin SECT E3.1.6

(E6) XFAC(f) = SUM(,SECT, XF(f,))) fin FAC E3.1.7

(E7) PC('s1") =1. E3.1.23

(E8) XC(ij) = DVCOMIN(,j)/PC() ijin SECT

(E9) XH() = DVHOUS()/PC() iin SECT

(E10) XF(f,j) = DVFACIN(,)) / PF(f) fin FAC, jin SECT -

SHESE EQUATIONS APPEAR ESSBENINRUIDYFAISEA BE B ESEOM HENS
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4.2 Data requirements for the linearized equations

"S A GENERAL"RUREQWRES AN INITIAL LEVELS SOLUTION OF THE MO
PROVIDE DATA FROM WHICH INITIAL THAT IS PRE SIMULATION VALL
PARAMETERS OF THE MODEL CAN BE INFHBRREDTY S| XNED SHOMHANSHER | N°
FREQUENTLY THE CASE THAT THE DATA REQUIRED ARE

" MAINLY DOLLAR VALUES RATHER THAN SEPARATE PRICES AND QUA
" CERTAIN PARAMETERS SUCH AS ELASTICITIES

ONCE DOLLAR VALUES ARE KNOWN IT IS OFTEN POSSIBLE TO SET BA
UNITS FOR THE RELATED QUANTITIES FROM WHICH THE QUANTITIES
PRICE <5HE CHOICE OF FOR THE BASNCOPIRHEER FSXBF CAOWRS W OAREB

4.2.1 Data requirements for Stylized Johansen
4UPPOSE THAT WE KNOW THE FOLLOWING PRE SIMULATION DOLLAR \

DVCOMIN(,j) Intermediate inputs
DVHOUS(i) Household consumption
DVFACIN(f,j) Factor use by industry

SHEN IF WE SET ALL THE PRICES TO ONE FOR

PC(i) Price of commaodities
PF(f) Price of factors

WE CAN INFER ALL OTHRABUBASEES IMAORNSBLES IN 5

XC(i,j) = DVCOMIN(,j) / PC(i))  Intermediate inputs

XH(i) =DVHOUS(i) / PC(i) Household use

XF(f,j) = DVFACIN(,j) / PF(f)  Factor use

Y = SUM(i, SECT, DVHOUS(i)) Household expenditure

SHE ONLY OTHER QUANTITIES IN THE EQUATIONS & & ARE THE P
"-1)""$ FJ IN & #ECAUSE THERE IS A $OBB %OUGLAS PRODUCTIC
THAT THESE ARE COST SHARES NAMELY

ALPHACOM(i,j) = DVCOMIN(i,j) / DVCOSTS(j),
ALPHAFAC(f,j) = DVFACIN(f,j) / DVCOSTS(j),

WHERE %7%0454 J 1S AN ABBREVIATION FOR

SUM(i, SECT, DVCOMIN(,j)) + SUM(f, FAC, DVFACIN(f,))),

THE TOTAL COSTS IN INDUSTRY J <5HESE RESULTS ARE EASILY OBT
% 118>

5HUS THE ONLY DATA REQUIREMENTS ARE THE DOLLAR VALUES
DVHOUS(i), DVCOMIN(i,j) and DVFACIN(f,j)

ONE INSTANCE OF THE DATA REQUIRKELLEIS AESCSH@EBMWNVEN THE BODY Ol

*N THEG®G *NPUT FILE THE PRE SIMULATION VALUES OF THESE DATA \
WIiLL BE CALCULATED FROM THEM

4.3 Constructing the T ABLO input file for a model

SHE'#-0 *NPUT FILE OF THE MODEL IS THE MEANS OF COMMUNICATIN¢
COMPUMNERARTICULARS TOROHERPNMLIS*T CONSISTS OF THE EQUATIONS \
WHICH IS VERY SIMILAR TO ORDINARY ALGEBRA *T ALSO CONTAINS
BE READ FROM AND HOW THIS DATA IS TO BE USED TO CALCULATE V
THE OTHER LEVELS VARIABLES OCCURRING IN THE EQUATIONS

SHE MAIN PARD OPAJDB FILE IS THE EQUATIONS WHICH USUALLY COM
EQUATIONS MUST COME

" THE37"#-&S LEVELS OR LINEARIZED
" THE 8&5SED TO DESEREBIHVMRETSIPF VARIABLES
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" THE DATA TO BE READ

" CALCULATIONS OF THE PRE SIMULATION VALUES OF ANY LEVE
VIA '03.6-"S

" CALCULATIONS VIA '03.6-"S OF ANY PARAMETERS WHOSE VAL

" LOGICAL NAMES OF THE ASSOCIATED DATA FILES

" THE HEADERS ON THE DAERENIEPIE WHE RE DAEADMRE TO BE F
(&.1"$, )EADER "RRAY FILES h SEE CHAPTER

SHE ORDER OF "FHESHPIMNTTHIEEB IS SOMEWHAT FLEXIBLE BUT FOL

CANNOT BE USED UNTIL THEY HAVE BEEN DECLARED 5HUS THE

USUALLY COME FIRST 5HEN THE DECLARATIONS OF DATA FILES

THE DECLARATIOMNS&CS FANBDEPARAMETERS

SHESE IDEAS ARE BEST LEARNT AND UNDERSTOOD BY EXAMPLE

5"#-0 *NPUT FILE FOR 4TYLIZED +OHANSEN

4.3.1 Viewing the T ABLO input file

8HEN WORKING "W|TMAKBYLOF THE INPUT FILES THAT YOU CREAT
EDITOR CAN USE ANY TEXT EDITOR YOU ARE FAMILIAR WITH

(&.1"$, INCLUDES TWO "ERMATTERNND REEMEB D GG BS T"#MATEB SEI NCE |1
COLOURED HIGH/L-DGHYTNNBGXOFAND A POWERFUL (LOSS FEATURE V
5'#-0 CODE WHERE A CHOSEQOIMNRIABUEBEDE TOWNOT THE DEFAUL
8IN(&. SELECTININ.. TMEI8 MENU

Options | Change editor

THEN SELEC Us¥ BBitE DOUORHOULD ONLY HAVENT&. BEJWHUD RENME
WHICH EDITOR YOU CHOSE

OPEN THBEOSNPUT FILE FOR 4TYHARDT HGMHBAINESSEBNI®{E.. TO EDIT
TEXT FILE SHNE&ZTMENWHE 8

File | Edit file

SHE EDIT BOX SHOULD SHOW VARIOUS FILES IN THE DIRECTORY
DIRECTORY $ ARKISNET DNIIREGTORY AGAIN AS DESCRIBED IN SEC
A4ELECT THEt FTIHE4® SNPUT FILE FOR THE 4TYLIZED +OHANSEN N\

4EARCH#FBEMNMPUT FILESFFOR)@ZSBE USING 4EEFARCHL\DINOUS8S THI
THIS EQUATION IN THE NEXT SECTION

4.3.2 Constructing part of the T ABLO input file for Stylized Johansen

*N THIS SUBSECTION WE CONSIDER JUST TWO EQUATIONS OF 4°
ABOVE S8HOW HOW THESE ARBD YWNRAUTER (S 8 ET'BEOFUNRUS F I
IN SECTIGND THEN DISCUSS THE RESTBBIFOMHIS FILE IN SECTIO!I

Equation (E9)

$ONSIDER THE VERY SIMPLE EQUATION & RELATING PRICES
CONSUMPTION

*N THE- G® *NPUT FILE THIS EQUATION IS WRITTEN AS

EQUATION House # Household demand for commodity i #
(all,i, SECT) XH(i) = DVHOUS(i) / PC(i) ;

WHERE

© &26%5*0/ 1S A KEYWORD INDICATING THAT WHAT FOLLOWS IS Al
" )J)OUSE IS THE NAME BY WHICH THIS EQUATION IS KNOWN IN TF

5HE REASON FOR WRITING 9) | %7)064 1 1%$ 1 RATHER THAN %7)064
DISCUSS IDENTIFYING PRE SIMULATION VALUES
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" THE WORDS BETWEEN THE HASHES FORM OPTIONAL ADDITIONAL L
THE EQUATION

' THE QUANTIFIER ALL | 4&$5 INDICATES THAT THERE ARB REALLY ¢

" THE SEMIC®RKS THE END OF THIS PART OF THE EQUATION STATEME

'OR THIS EQUATION TO BE MEANIN® FWU EN RWET MFUISH ALXLP T AIEN N N MIEHE (58

EQUATION

5HE LEVELS VARIABLES ARE DECLARED THAT IS EXPLAINED VIA TH

VARIABLE (all,i,SECT) XH(i) . # Household demand for commodity i # ;
VARIABLE (all,i,SECT) DVHOUS(i). # Dollar value of household use of commodity i # ;
VARIABLE (all,i,SECT) PC(i) # Price of commodity i # ;

/OTICE THAT BY CONVENTION THESE DECLARATIONS ALSO DECLARE
AND P@1% WHICH DENOTE THE PERCENTAGE CHANGE IN THE RELEVA
ARE USED IN REPORTING SIMULATION RB®WIET SF C&FE E XTANEPR E S BNDS AIR
FOR USE IN LINEARIZE®D-EAONRAUTONEBNSTEHEE BO R EXX ANVARMEED THE &26"
l1RICE@QFORMATION DISCUSSED LATER IN THIS SECTION WITHOUT F
5HE FACT THAT 4&%$5 IS A SET WITH TWO SECTORS S AND S IN IT
SET SECT # Sectors # (s1-s2);

8E MUST ALSO INDICATE HOW PRE SIMULATION VALUES OF THE LEVE
DATA BBESEO §HIS VIA THE STATEMENTS

READ DVHOUS from FILE iodata HEADER "HCON" ;
FORMULA (all,i, SECT) PC()=1;
FORMULA (all,i,SECT) XH(i) = DVHOUS(i)/PC(i) ;

*N THE FIRST OF THE ABOVE STATEMENTS

T 3&"% IS THE KEYWORD

"IODATA IS THE LOGICAL NAME BY WHICH THE PARTICULAR DATA F
THE#50 *NPUT FILE AND

" THE )EADER )$0/ TELLS WHERE ON THE FILE THE RELEVANT ARRA)

*N THE SECOND AND THIRD STATEMENTS '03.6-" 1S THE KEYWORD
SHE THIRD OF THESE CONTAINS THE SAME EXPRESSION AS THE EQU/
COMBINE THHORKR2AMND '03.6-" INTO A SINGLE"S-DATNEMEINFIDEN NABMBELY

FORMULA & EQUATION House # Household demand for commodity i #
(all,i,SECT) XH(i) = DVHOUS(i) / PC(i) ;

5HE STATEMENT
FILE iodata # input-output data for the model # ;

DECLARES IODATA AGFTHHELBPBIGECEONPAMBEING THE ACTUAL DATA
5HIS ENDS THE DISCUSSION OF THE EQUATION & AND PFUSIEL THE ¢

Using the Gloss feature in T ABmate

*N"#EMATE THERE IS A QUICK WAY OF FINDING ALL PLAZ£-BS WHERE A
*NPUT FTHEE *AWSMATE CL1Z£40 GNECK IN THE BAR NEARATHESTBEEN TH
$LICK ON THE WORIN &26E 582/6 ) OUSE AND THEN CLICK ON (LOSS IN T
OF THHMBTE SCREEN " BOX SHOWN BELOW APPEARSO0SHOWSNG MLL
THE#50 *NPUT FILE

5HIS EXPLAINS WHY WE HAVE WRITTEN THE EQUATION AS SHOWN RATHER

5HE ACTUAL NAME OF THIS FILE ON EFRBENRT CFORNOAMMU THRS LAONG BEAQ NA M D VFH | C
5"#-0 *NPUT FILE TO DISTINGUISH BERWEEN POITABIFYLESVERAL DIF

5HIS CAUSES G PARSEFTHE  WHICH IS NEEDED FOR THE (LOSS FEATURE T
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FORMULA & EQUATION House # Household demand for commodity i #

(all,i, SECT) XH(i) = DVHOUS(i) / PC(i) ;
Line
~41: SET SECT # Sectors # (s1-s2) ;
~69: Coefficient Variable (GE 0) (all,i, SECT) XH(i) # Household demand for commodity i # ;
~86: Coefficient Variable (GE 0) (all,i,SECT) DVHOUS(i)

# Dollar value of household use of commodity i # ;

~59: Coefficient Variable (GE 0) (all,i,SECT) PC(i) # Price of commodity i # ;

$LICK ON THE 9 IN THE TOP RIGHT HAND CORNER OF THE (LOSS

$LICK ON THE WORD ®)IN)OUEE &B68'D THEN CLICK ON THE (LOSS
SHOWN BELOW APPEARS SHOWING ALL OCCURRHENGHSEOF THE
Coefficient XH
Line
~69: Variable (GE 0) (all,i, SECT) XH(i) # Household demand for commodity i # ;
~138: FORMULA & EQUATION House # Household demand for commodity i #
(all,i, SECT) XH(i) = DVHOUS(i) / PC(i) ;
~142: FORMULA & EQUATION Com_clear # Commodity market clearing #
(all,i, SECT) XCOM(i) = XH(i)+SUM(j,SECT,XC(i,j));

5RY CLICKING ON THE WORD %7)064 TO SEE#WHENRPR Vo Fa &4 414 U

Equation (E4)
/OW CONSIDER THE EQUATION & PRICE FORMATIOINOFONRP GO W
AS

EQUATION (LINEAR) Price_formation

(all,j, SECT) p_PC(j) = SUM(i,SECT, ALPHACOM(i,j)*p_PC(i)) +
SUM(f,FAC, ALPHAFAC(f,j)*p_PF()

IN WHICH

" THE QUALIFIER -*/&"3 INDICATES THAT THIS IS A LINEARIZED
" THE FACT THAT P@1%$ 1 AND P@1' F ARE PERCENTAGE CHANG
GUARANTEED BY THE CONVENTION THAT ONCE THESE LEVELS
VARIABLE (all,i,SECT) PC(i) # Price of commodity i # ;
VARIABLE (all,f,FAC) PF(f) # Price of factor f # ;
THE ASSOCIATED LINEAR VARIABLES P@1%$ | AND P@1' F ARE £
"-1)"$0. AND "-1)'% ARE PARAMERERSBLATE "-1)"$0. ANPROM"THE
BASE '03.6-" STATEMENTS ARE USED
FORMULA .# Share of intermediate commodity i in costs of industry j #
(all,i, SECT)(all,j,SECT) ALPHACOM(i,j) = DVCOMIN(,j) /
[SUM(ii, SECT,DVCOMIN(ii,j)) + SUM(ff,FAC,DVFACIN(ff,))) ] ;
FORMULA .# Share of factor input f in costs of industry j #
(all,f,FAC)(all,j,SECT) ALPHAFAC(f,j) = DVFACIN(,j) /
[SUM(ii, SECT,DVCOMIN(ii,j)) + SUM(ff,FAC,DVFACIN(ff,))) ] ;
WHERE '03.6-" IS THE KEYWORD 5HE FACT THARE-RABAMENDR'S
INDICATED VIA THE STATEMENTS

COEFFICIENT(PARAMETER) (all,i, SECT)(all,j, SECT) ALPHACOM(i,j) ;
COEFFICIENT(PARAMETER) (all,f,FAC) (all,j,SECT) ALPHAFAC(f,)) ;

IN WHICH $0&'"'*$*&/5 IS THBB'KES®3ORD ANIUALIFIER

*F YOU ARE 'UMANTGETHEROR SING THE (LOSS BUTTON $LICK ON |
&26%5*0/ 1IRICE@FORMATION AND CLICK ON THE (LOSS BWFOION T
*NPUT FTEESHGK ON THEE WNOIRDPLOSS TO SEE ALL O€CURRENCES

5HIS ENDS THE DISCUSSION OF THE EQUATION & AND OF ALL
l1RICE@QFORMATION
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Statements ina T ABLO Input File

SHE MAIN TYPES OF"FTATEMENTSISLIEN AFBVMEIS Y'@R.&6-"S 3&"%S
7"3*"#-&S $0&""*$S&MBSAND '*-&S HAVE BEEN INTRODUCED IN CONNEC
& AND 1RICE@QFORMATION & ABOVE

&ACH ENBIT¥-& $0&"'*$*&ETFC MUST BE DECDARPL TNFMHEBEFORE IT
IN &26*0/S AND '03.6-"S 5HIS PARTLY DETERMINES THEOOGORBPER OF TI
FILE

8E SUGGEST THAT YOU NOW#LO OKPAT FHEECGCGMPTHITE MODEL AS SET
BELOWR USING THMAHEITOR BOUR TEXT EDITOR S5#HNSHHNESISPP 6 LEADL |
WITH THES$(&&XAMPICHS W:IILL FIND ALL THE STATEMENTS SHOWN ABOV

4INCE DECLARATIONS MUST COME"BHEFORATESE NYG U NV PIRE F MYD MIWHEH
ORDER FROM THAT IN WHICH WE HAVE INTRODUCED THEM ABOVE

8E DISCUSS THE#HRESNRPFTTHLE AN SECTION

4.3.3 "Mixed" T ABLO input file for the Stylized Johansen model
!
Mixed TABLO Input file for the !

Stylized Johansen model !
|

!

!

!

! !

! following the description in Chapter 3 of the text !
!

!

!

!

|

"Notes and Problems in Applied General Equilibrium Economics" !

by P.Dixon, B.Parmenter, A.Powell and P.Wilcoxen [DPPW] !
published by North-Holland 1992. !
|

! !

I Text between exclamation marks is a comment. !

I Text between hashes (#) is labelling information. !

| |

I Set default values !

| |

VARIABLE (DEFAULT = LEVELS) ;

EQUATION (DEFAULT = LEVELS) ;

COEFFICIENT (DEFAULT = PARAMETER) ;

FORMULA (DEFAULT = INITIAL) ;

! !

I Sets !

! !

I Index values i=1,2 in DPPW correspond to the sectors called s1,s2.
Index values i=3,4 in DPPW correspond to the primary factors,
labor and capital. The set SECT below doubles as the set of
commodities and the set of industries. !

SET SECT # Sectors # (s1-s2) ;

SET FAC # Factors # (labor, capital) ;

SET NUM_SECT # Numeraire sector - sector 1 # (sl) ;

SUBSET NUM_SECT is subset of SECT ;

*F YOU LOOK CLOSEASWVWHFPILHEDFWE HY{&U WILL SEEARHABLALDHGIEARATION S
A QUALIFIER (& WHICH IS NOT "StHPORV N TINDTHER\EE RBRHID IR WORFPOISE OF THES|
SOFTWARE RARAABLHEBSMU/ST NEVER BECOME NEGATIVEFECTHEEMENAELI® N RES
IN CERTAIN CIRCUMSTANCES WHICH ARE A LITTLE TOO COMPIRERHED TO GO
INTERESTED READERS TO SECTION



| |
I Levels variables !
| |
I In the DPPW names shown below, : denotes subscript. !
I For example, x:j indicates that j is a subscript. !
VARIABLE Y # Total nominal household expenditure #
I Thisis also Y in DPPW !';
VARIABLE (all,i,SECT) PC(i) # Price of commodity i #
I This is p:i (i=1,2) in DPPW ! ;
VARIABLE (all,f,FAC) PF(f) # Price of factor f #
I This is p:i (i=3,4) in DPPW ! ;
VARIABLE (all,i,SECT) XCOM(i) ! Thisis x:i (i=1,2) in DPPW !
# Total demand for (or supply of) commaodity i # ;
VARIABLE (all,f,FAC) XFAC(f) ! Thisis x:i (i=3,4) in DPPW !
# Total demand for (or supply of) factor f #;
VARIABLE (all,i,SECT) XH(i) # Household demand for commodity i #
I This is x:i0 (i=1,2) in DPPW !;
VARIABLE (all,i,SECT) (all,j,SECT)  XC(i,))
# Intermediate inputs of commodity i to industry j #
! This is x:ij (i,j=1,2) in DPPW ! ;
VARIABLE (all,f,FAC)(all,j,SECT) XF(f,)
# Factor inputs to industry j #
! This is x:ij (i=3,4; j=1,2) in DPPW ! ;
! !
I Dollar values read in from database !
| |
VARIABLE (all,i,SECT)(all,j,SECT) DVCOMIN(i,j)
# Dollar value of inputs of commodity i to industry j # ;
VARIABLE (all,f,FAC)(all,j,SECT) DVFACIN(f,))
# Dollar value of factor f used in industry j # ;
VARIABLE (all,i,SECT) DVHOUS(i)
# Dollar value of household use of commodity i # ;
| |
I Parameters !
| |
COEFFICIENT (all,i, SECT)(all,j, SECT) ALPHACOM(i,))
# Share of intermediate use of commodity i in costs of industry j # ;
COEFFICIENT (all,f,FAC)(all,j,SECT) ALPHAFAC(f,))
# Share of factor input f in costs of industry j # ;
| |
I File !
! !
FILE iodata # input-output data for the model # ;
! !
I Reads from the data base !
| |
READ DVCOMIN from FILE iodata HEADER "CINP" ;
READ DVFACIN from FILE iodata HEADER "FINP" ;
READ DVHOUS from FILE iodata HEADER "HCON" ;
! !
! Formulas !
| |
FORMULA (all,i,SECT) PC(i))= 1.0 ;
FORMULA (all,i,FAC) PF(i))= 1.0 ;
FORMULA (all,i,SECT)(all,j, SECT) ALPHACOM(i,j) = DVCOMIN(i,j) /

[SUM(ii, SECT,DVCOMIN(ii,j)) + SUM (ff, FAC,DVFACIN(f,j))] ;

FORMULA (all.f,FAC)(all,j, SECT) ALPHAFAC(f,j) = DVFACIN(,j) /

[SUM(ii, SECT,DVCOMIN(ii,j)) + SUM (ff, FAC,DVFACIN(f,j))] ;

I Formula to give initial value of Y !
FORMULA'Y = SUM(i,SECT,DVHOUS(j)) ;

#UILDING OR MODIF)Y
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| |
! Formulas and levels equations !
| |
FORMULA & EQUATION Comin
# Intermediate input of commodity i to industry j #
(all,i,SECT)(all,j,SECT) XC(i,j) = DVCOMIN(i,j) / PC(i) ;
FORMULA & EQUATION Facin  # Factor input f to industry j #
(all,f,FAC)(all,j, SECT) XF(f,j) = DVFACIN(f,)) / PF(f) ;
FORMULA & EQUATION House  # Household demand for commodity i #
(all,i,SECT) XH(i) = DVHOUS(i) / PC(i) ;
FORMULA & EQUATION Com_clear ! (E3.1.6) in DPPW !
# Commodity market clearing #
(all,i,SECT) XCOM(i) = XH(i) + SUM(j,SECT,XC(i,))) ;
FORMULA & EQUATION Factor_use ! (E3.1.7) in DPPW !
# Aggregate primary factor usage #
(all,f,FAC) XFAC(f) = SUM(j,SECT, XF(f,))) ;
! !
I Equations !
| |
EQUATION(LINEAR) Consumer_demands ! (E3.2.1) in DPPW !
# Household expenditure functions #
all,i,SECT) p_XH() =p_Y - p_PC(i) ;
EQUATION(LINEAR) Intermediate_com
I From (E3.2.2) with i=1,2 in DPPW. The term p_PC(j) is included
because of (E3.2.3) in DPPW. !

# Intermediate demands for commodity i by industry j #
(all,i,SECT)(all,j,SECT) p_XC(i,j) = p_XCOM()) - (p_PC(i) - p_PC(j)) ;
EQUATION(LINEAR) Factor_inputs
I From (E3.2.2) with i=3,4 in DPPW. The term p_PC(j) is included

because of (E3.2.3) in DPPW. !

# Factor input demand functions #

(all,f,FAC)(all,j, SECT) p_XF(f,j) = p_XCOM()) - (p_PF(f) - p_PC())) ;
EQUATION(LINEAR) Price_formation ! (E3.2.3) in DPPW !
# Unit cost index for industry j #
(all,j,SECT) p_PC(j) = SUM(i,SECT,ALPHACOM(i,j)*p_PC(i)) +
SUM(f,FAC,ALPHAFAC(f,j)*p_PF()) ;
EQUATION Numeraire ! (E3.1.23) in DPPW !
# Price of commodity 1 is the numeraire #
(alliNUM_SECT) PC(i)=1;
R end of TABLO Input file !

4.3.4 Completing the T ABLO input file for Stylized Johansen

/IOTICE THATFOTHNEP BT FILE CONSISTS OF A NUMBER OF STATEMENTS |
KEYWORD SUCH3ASHALS ORME STATEMENTS INCLUDE A QUALIFIER SL
&26%5*0/ -*/&"3 &ACH STATEMENT ENDESXW BHT W BEWMECIIOMMWMATIGN M.
TREATED AS A COMMENT SUCH THEXT KRANTES TAR BYWAERNE HM SHESS
LABELLING INFORMATION THE POSITIONING OF THIS RABHEHLUUNG INF(
DETAILS

SHE'#-0 *NPUT FILE IS NOT CASE SENSITIVE SO FOR EXAMPLE 9) ANI
5"#-0 IS CONCERNED

'"IRST COME' 6I-BESTWARATEMEM-TOS*NRUST FILE*D /S 20ND*"#H#-&S CAN BE LINEATF
OR LEVELS *T IS POSSIBLE TO DISTINGUISH EACH TYPE BY USING Tl
AFTER THE KEYWORD EACH TIME AS IN FOR EXAMPLE

VARIABLE (LEVELS) Y # Nominal household expenditure # ;

VARIABLE (LINEAR) (all,f,FAC) p_PF(f) # Price of factors # ;

8HEN MOST VARIABLES BEING DECLARED ARE LEVELS VARIABLES IT
QUALIFIER -&7&-4 "SsHERH AREMBRTS WHICH ALLOW YOU TO REDUCE
REQUIRED"ENOYONPRUDB FILES *F YOU PUT THE STATEMENT



#UILDING OR MODIF)Y

VARIABLE (DEFAULT = LEVELS) ;

EARLY"ENOA*BIPUT FILE THEN*M-EERECLARNATIION IS TAKEN AS T
LEVELS VARIABRERENTEQ@SAA IFIER -*/&"3 |IS PREIEN T OM M GAARF
THE STATEMENT

EQUATION (DEFAULT = LEVELS) ;

OF COURSE IF MOST BEEQUANIFKONSHAINE @BE BINEARIZED ONES YC
DEFAULT STATEMENT

EQUATION (DEFAULT = LINEAR) ;

NEAR THE START OF YOUR FILE AND THEN YOU WOULD ONLY H/
EQUATIONS

AIMILARHE STATEMENTS

COEFFICIENT (DEFAULT = PARAMETER) ;

FORMULA (DEFAULT = INITIAL) ;

SET THE DEFAULT TYPESDECRAFORD  *$N&/503.6-"S 5S5HESOMNLY HD &'
5"#-0 *NPUT FILE INASSEXWIHOANRE PARAMETERS WHILE THE ONLY '
VALUES THAT IS PRE SIMULATION VALUES OF LEVEL® WV AMRIIAB |
SEE NON PARAMETER AOR'NON&IBIITIAL '03.6-"BEHENOSHHEINON U LC
LINEARKEZBD*SPUT FILES

/IEXT COME THE DECLARAAREISYOF$H ESMCIHFRREARRMNBACTORS
/6. @4&%5 TO STAND FOR THE SINGLE NUMERAIRE SECTOR SECT
OF THE EQUATIONS THE NUMERAIRE EQUATION 5HE REASON F
DISCUSS THAT EQUATION BELOW

SHEN COME THE DECBARARIONS T TEBHEVNENMESARF ANY OF EACH
DESCRIBED USING THE ALL INDEX SET NAME QUANTIFIER

SHESE QUANTIFIERS REHFER TS WHHE 4A&BE 4&5 DECLARAFIQNS MU
DECLARATIONS 5HE VARIABLES DECLARED ARESASTAITEWERINSTVEA/
"LTHOUGH NOT EXPLICITLY MENTIONED HERE@IHETACSBREIRAEKD
AUTOMATICALLY DECLARED BY CONVENTIOB*OASIDVCITANOBHE BSRD
DECLARATION

SHEN COMES THE DECLARATION OF THE PARAMETERS SWHHEH N\
QUALIFBERSK3 IS NOT NEEDED HERE BECAUSE OF THE EARLIEF
%&"6-5 $0&"''*$*&/531.&5&3 STATEMENT

[EXT COMES THE DECLARATION OF THE SINGLE DATA '*-& REQU

SHE ACTUAL NAME OF THE FILE ON YOUR COMPUTER CONTAININ

CAN GIVE THE ACTUAL FILE ANY CON¥-BENGEWE RAMED @R @G RAMT

FOR THIS ACTUAL NAME WHEN YOU RUN IT THE PRO'™M PO “WPUWTU

FILE IFRYOU USEBS A$(@MIMAND FILE AS WE RECOMMEND YOU WI

AS WELL AS THE ACTUAL NAME IN THE RELEVANT STATEMENT F
FOR MORE DETAILS

SHEN COME 3&"% STATEMENTS TELLING THE PROGRAM TO READ
LEVELS VARIABLES &ACH 3&"% STATEMENT SAYS FROM WHERE
HEADER ON THE FILE

I[EXT COME SOME '03.6-"S ASSIGNING INITIAL VALUES TO OTHER
'03.6-" THAT IS THE PART BEFORE THB*"#-&IGR $N0&S TSHE& B\ THI
RIGHT HAND SIDE CAN BE A COMPLICATED EXPRESSION *N SUC
OPERATIONS ARE AND FOR ADDITION AND SUBTRACTION
EXPONENTIATION /OTE THAT MUST BE SHOWN EXPLICITLY W
USE OF THE SYNTAX

SUM(<index>,<set-name>, <expression to be summed> )



(&.1"$, USER MANUAL

TO EXPRESS SUMS OVER SETS

'INALLY COMESTH/E &2BE & TO & ABOKETION EXPLAINED IN SECTI
SOME OF THESE DOUBLE AS '03.6-"S IN WHICH CASE THE STATEMEN"
&26%5*0/ TO INDICATE THAT THERE ARE REALLY TWO STATEMENTS HE

SHE SYNTAX OF THE LAST EQUATION THE NUNKERADRHAMEUBRXPRE SHA
PC("s1") =1;

USING THE SECTOR ELEMENT NAME S TO INDICATE WHICH PRICE IS
NEW SET /6.@4&%$5 CONSISTING OF JUST THIS SECTOR S AND WRIT

(all,i,NUM_SECT) PC()=1;
5HIS ILLUSTRATES THE POINT OF34'c6#t+4&&b$SDHEALS BEAN MEE LARED TO H

ABUMENT RANGING O VEHRT THER § EW E4 8 &£360J ME NGTT\REA NTG ANNGARVER THE
/6. @4&$55HE EARLIER 46#4&5 STATEMENT

SUBSET NUM_SECT is subset of SECT ;

ALERFDSTO THE FAGUWENT RANG®RING OVER /6. @4&%$5 IS8TAHWWAIYS IN T
THIS THE USE OF 1$ 1 WITH | RANGING OVER /6. @4%&#% WBBHCESIRIG
THAT QUMENRTS RANGE OVER APPROPRIATE SETS

"S STATED THHAROIEEIRER OF THE'#&SDANEMIEINFIS. ENCRAMNEBE VARIED 'OR EX
WITHGERRMODELS SOME $AY*@NL/S BE RELEVANT TO A IVMAIANNU MBE
IT MAY BE BETTER TO DECLARE THESE AND ASSIGH*WY/AQBEGRTQ F HEHM
&265*0/S

83*5& STATEMENTS SEND THE SADREISEWE#IR&' ' *FOASFILE SO YOU CA
EXAMINE THEM OR USE THEM AS RYNPHIBS QU AN TAERI P& G EARM L 5¢
AT THE EN*-QFNHAHEBTS5FILE FOR 4TYLIZED +OHANSEN AND THEN RE RLU
File (new) Output;

Write ALPHACOM to file Output header "ACOM";

Write ALPHAFAC to file Output header "AFAC";

:OU LL ALSO NEED TO ADD INTO THE $." THE LINE

file Output = <cmf>out.har;

$OMPLETE DOCUMERTANPION FKOEES IS GIVEN WM ICHAPOBRBILL NEED TC
WHEN YOU START TO BUILD A NEW MODEL

4.3.5 Change or percentage-change variables

.ANY LEVELS VARIABLES FOR EXAMPLE PRICES QUANTITIES DOLLA
FOR THE ASSOCIAREDLY TONERR PERCENTAGE CHANGE

JOWEVBREN THE RELEVANT LEVELS VARIABLE CAN BE POSITIVE OR 2
OFRADE AND AN AD VALOREM TAX RATE IT IS WBSER &S OSSPNECIFY TH
ORDINARY CHANGE O5HIS IS BECAUSE IN SUCH A CASE IF THE LEVE
STEP OF A MULTI STEP SIMULATION THE ASSOCIATED PERCENTAGE
REQUIRE DIVISION BY ZERO "LSO THERE ARE OFTENGHNCHEROFAL Pl
THE SOLUTIONS WHEN A PERCENTAGE CHANGE VARIABLE CHANGES
OVERCOME IF AN ORDINARY CHANGE#VARIARBRKE M| U RAESBEETA UISYE OHF
LINEARIZATIONS OH ST HEV&®26/TRG #H-RI'SN7SUMMWARYSUGGEST THE FOLLOW
GUIDELINES

"'OR LEVELS VARIABLES WHICH ARE ALWAYS POSITIVE OR ALWAYS
CHANGE AS"A*LAN&E AR 7

4EE SECTION
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" 'OR LEVELS VARIABLES WHICH MAY CHANGB*S#G& TDEEHE AMREOIR
CHANGE *N THIS CASE WHEN DECLARING THE LEVELS VARIAE
KEYWORD #- &

S5HE $)"/(& QUALIFAERTIERAUST G6MATICALLY DECLARE THE ASSOC

ORDINARY CHANGE THE PREFIX C@ |S WK EAXIAIWPAEB D BD YTOOU TH#
DECLARATION

VARIABLE (CHANGE) BT # Balance of trade # ;

IN YO'#ROS5*NPUT FILE THE ASSOCIATED CHANGE LINEAR VARIAB
LINEARIZED EQUATIONS AND WILL BE USED IN REPORTING SIMU
CAN BE DECLARBSDNGIRHETLWO QUALIFIERS -*/&"3 AND $)"/(& AS

VARIABLE (LINEAR,CHANGE) delB # Change in trade balance # ;
8HEN YOU DECLARE A LINEAR GKWANGSGEEVMBTABE @ WEIRELD dIJ LBE G

4.3.6 Variable or parameter ?

8HEN YOU BUILD A MODEL YOU HAVE IN MIND THE SORTS OF Ql
:OU MAY BE THINKING OF HOLDING SOME QUANTITIES CONSTAN

8ITHIN (&.,1 THE QUANTITIES YOU MAY WISH"3ONABYWWILE BH®
WHICH CANNOT VARY CAN BE DETLARED AS $0&''*$*&/5 1

S5RADITIONALLYURERS DECIARRASRATHER THAN AS PARAMETER
MIGHT CONCEI'OMBEXAMRLYE YOU MAY HAVE A MODEL WHICH IN(
AT PRESENT INOEND UODVBRCGLARE THEM'A&SRMBES*BUL/STIMAY
USEFUL TO DECBAREEGIHEM ASE LATTER CASE YOU CAN CONVE’
INDICATING"IHAT&L&BHARE EXOGENOUS -ANEIR O BHOIGKEDO MODE
CONSEQUENCES OF THESE TAX RATES CHANGING YOU DO NOT

*N 4TYLIZED +OHANSEN THERE ARE ONLY TWO EXOGENOUS VAI
CAPITAL SO THIS ISSUE DOEBOEST ARRBEIEIN OWMDESMEBGF THE MORE
VIA (&3, 'OR EXAMPLE IN 03"/* ( SHMRAMSEQUANTITIES WHICH D
MOST SIMULATIONS FOR EXAMPLE HOUSEHOLD SUBSISTENCE |
SHIFTERS AREAREAHIARERAASHER THAN AS 1ARAMETERS

4.3.7 TABLO language - syntax and semantics

'ULL DETAILS OF THE SYNTAX-ANDNREMANESE A RS BONMIBINS HNE CH A
DESCRIPTION THEREOAPYRUESFTOEALLTHAT IS TO THOSE CONTA
LINEARIZED ONES AND TO THOSE ABRCHEAE ONEAOWNIEN GNASHECXITO |
LINEARIZED BERQWAOLANSRO®DUCE MORE INFORMATION ABOUT THI
AND BELOW WHERE WE DES CRI'BNEPATITEIREATHUR 3TYLIZED +OH/
CONTAINING JUST LINEARIZED EQUATIONS AND SECONDLY ONE

4.4 Linearized T ABLO input files

5HE MAJORITY OF THE MORE WELL KNOWNUBWEGDAEBS* NNRITEMERNTE
CONTAINING ONLY LINEARIZED BQUWANPRIMUNSF IW E SRA & HRNTEG BST K|

B8E ILLUSTRATE THIS BY GIVIB\EL ONFIH#CHMNEBEETCTHONE FOR 4TYLI.
5HIS FILE IS USUALEBEYWHAEN B RRLIBD VYW, TEHXAWEP (&. EILES

4EE SECTIFOONR DETAILS

5HIS IBSERIEFNT FROM THE (".4 UBHEREOMEURIALXITION IS TO DECLARE
h SEE SECTIOMLHAMNS AND 1EARSON

*F A VARIABLE IS EXOGENOUS AND NREIC$HOS OKIED SINMAE IS URL AT IKDAD
1ARAMETER
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*N COMPARISON WI#A#-9 TNNEUMIKELE SFOR 4TYLIZED ABDOYER SENEIWM ASBCT I
DHFERENCES TO NOTE ARE AS FOLLOWS

SHE LINBA'R-&S ARE DECLARED EXPLICITLY
" 5HE LEVELS VARIABLES DO NOT SEEM TO B#-PREBENTFI#BT MR N OT
THESE ARE DECLARED AFHYGE&IHNEINABT FILES $BHABEXTINO
FUNCTIONS
SHEY CAN DENOTE THE PRE SIMULATION VALUES OF A LEVELS V
SHEY CAN DENOTE PARAMETERS
" *N A LINE'AROZENPBT FILE THE REQUIREMENT THAT AN INITIAL SOLL
BASE MEANS THAT THE VALBESCOCH RRINSO EN' *T$HEY6G IS BVAURS Z EHHDA & E6 "
THEIR VALUES DEFINED VIA 3&"%S OR '03.6-"S
" *T IS NECESSARY 5®& PROMEMENTSTO TELL HOW THE DATA READ FR
RESPONSE TO SMALL CHANGEBS'#N&SHE*RHEIEHWANTOLMNHHNR N TERMS
SIMULATION AS DESCRIBEOVIEN SETCHROINACH STEP THE DATA BASE H
INTO ACCOUNT CHANGBS"#N&ASLO VIEHFE TTHRGNREPA MBORE DETAILED DIS
61%5& STATEMENTS IBIEEDOWEOROLES@FSTIFEMENTS IS TO PROVIDE
BETWEEN THE'TMNEARND THE $0&"'T$*&T51S LEVELS VARIABLES

8E GIVE THEFUNPWBT FILE INASHCTHEWN DISCUSS NOTEWORTHY FEATL
BELOW

"DVICE ABOUT LINEARIZING EQUATIONS BY HAND CAN BE FOUND IN S
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4.4.1 Alinearized T ABLO input file for Stylized Johansen

| |

! Linearized TABLO Input file for the !

! Stylized Johansen model !

! following the description in Chapter 3 of the tex !

I "Notes and Problems in Applied General Equilibrium Economics” !

! by P.Dixon, B.Parmenter, A.Powell and P.Wilcoxen [DPPW] !

! published by North-Holland 1992. !

| |

I Text between exclamation marks is a comment. !

I Text between hashes (#) is labelling information. !

| |

I Sets !

! !

I Index values i=1,2 in DPPW correspond to the sectors called s1,s2.
Index values i=3,4 in DPPW correspond to the primary factors, labor
and capital. The set SECT below doubles as the set of
commodities and the set of industries. !

SET

SECT # Sectors # (s1-s2) ;
FAC # Factors # (labor, capital) ;
NUM_SECT # Numeraire sector - sector 1 # (s1) ;

SUBSET NUM_SECT is subset of SECT ;

| |

I File !

! !

FILE iodata # the input-output data for the model # ;

| |

VARIABLE ! All variables are percent changes in relevant levels quantities !

I In the DPPW names shown below, : denotes subscript. !

I Thus, for example, x:jindicates that j is a subscript. !
(ORIG_LEVEL=Y) p_Y # Total household expenditure [DPPW y]#;
(ORIG_LEVEL=1) (all,i,SECT) p_PC(i)

# Price of commodities [DPPW p:i (i=1,2)]#;
(ORIG_LEVEL=1) (all,f,FAC) p_PF(f)

# Price of factors [DPPW p:i (i=3,4)}#;
(ORIG_LEVEL=DVCOM) (all,i,SECT) p_XCOM(i)

# Total demand for (or supply of) commaodities [DPPW x:i (i=1,2)]#;
(ORIG_LEVEL=DVFAC) (all,f,FAC) p_XFAC(f)

# Total demand for (or supply of) factors [DPPW x:i (i=3,4)J#;
(ORIG_LEVEL=DVHOUS) (all,i,SECT) p_XH(i)

# Household consumption of commodities [DPPW x:i0 (i=1,2)]#;
(ORIG_LEVEL=DVCOMIN) (all,i,SECT)(all,j,SECT) p_XC(i,j)

# Intermediate commodity inputs [DPPW x:ij (i,j=1,2)]#;
(ORIG_LEVEL=DVFACIN) (all,f,FAC)(all,j,SECT) p_XF(f,))

# Intermediate factor inputs [DPPW x:ij (i=3,4; j=1,2)|#;

! !
I Base data, updates and reads !
I (Base data is as in Table E3.3.1 of DPPW) !
! !
COEFFICIENT (GE 0) (all,i,SECT)(all,j,SECT) DVCOMIN(i,))
# Dollar value of inputs of commaodity i to industry j # ;
UPDATE (all,i,SECT)(all,j,SECT) DVCOMIN(i,j) = p_PC(i)*p_XC(i,j) ;

COEFFICIENT (GE 0) (all,f,FAC)(all,j,SECT) DVFACIN(f,j)
# Dollar value of inputs of factor f to industry j # ;
UPDATE (all,f,FAC)(all,j, SECT) DVFACIN(f,)) = p_PF(f)*p_XF(f,j) ;

COEFFICIENT (GE 0) (all,i,SECT) DVHOUS(i)
# Dollar value of household use of commodity i # ;
UPDATE (all,i,SECT) DVHOUS(i) = p_PC(i)*p_XH() ;
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! !

I Reads from the data base !

! !
READ DVCOMIN FROM FILE iodata HEADER "CINP" ;
READ DVFACIN FROM FILE iodata HEADER "FINP" ;
READ DVHOUS FROM FILE iodata HEADER "HCON" ;

! !

I Other coefficients and formulas for them !

! !
COEFFICIENT Y # Total nominal household expenditure # ;
FORMULA 'Y = SUM(i,SECT,DVHOUS())) ;

COEFFICIENT (all,i,SECT) DVCOM(i) # Value of total demand for commaodity i # ;
FORMULA (all,i,SECT) DVCOM(i) = SUM(j,SECT, DVCOMIN(i,j)) + DVHOUS() ;

COEFFICIENT (all,f,FAC) DVFAC(f) # Value of total demand for factor f # ;
FORMULA (all,f,FAC) DVFAC(f) = SUM(j,SECT,DVFACIN(f,))) ;

COEFFICIENT(PARAMETER) (all,i,SECT)(all,j, SECT) ALPHACOM(i,j)
# alpha(i,j) - commodity parameter in Cobb-Douglas production function # ;
I = initial share of commodity i in total inputs to industry |
This is alpha:ij (i=1,2; j=1,2) in (E3.1.4) of DPPW !
FORMULA(INITIAL)(all,i,SECT)(all,j, SECT) ALPHACOM(i,j) = DVCOMIN(i,j)/DVCOM());

COEFFICIENT(PARAMETER) (all,f,FAC)(all,j,SECT) ALPHAFAC(f,j)
# alpha(f,j) - factor parameter in Cobb-Douglas production function. #;
! = initial share of factor f in total inputs to industry |
This is alpha:ij (i=3,4;j=1,2) in (E3.1.4) of DPPW !
FORMULA(INITIAL)(all,f,FAC)(all,j,SECT) ALPHAFAC(f,j) = DVFACIN(f,j)/ DVCOM());

COEFFICIENT (all,i,SECT)(all,j,SECT) BCOM(i,j)
# beta(i,j) - share of industry j in total demand for commodity i # ;
I Thisis beta:ij (i=1,2; j=1,2) in (E3.2.4) of DPPW !
FORMULA (all,i,SECT)(all,j, SECT) BCOM(i,j) = DVCOMIN(i,j)/DVCOM(i) ;

COEFFICIENT (all,i,SECT) BHOUS(i)
# beta(i,0) - share of households in total demand for commodity i # ;
! Thisis beta:i0 (i=1,2) in (E3.2.4) of DPPW !

FORMULA (all,i,SECT) BHOUS(i) = DVHOUS(i)/DVCOM(i) ;

COEFFICIENT (all,f,FAC)(all,j, SECT) BFAC(f,))
# beta(f,j) - share of industry j in total demand for factor f #;
I Thisis beta:ij (i=3,4;j=1,2) in (E3.2.5) of DPPW !
FORMULA (all,f,FAC)(all,j,SECT) BFAC(f,j) = DVFACIN(f,j)/DVFAC(T) ;
! !
! Equations (Linearized) !
! !
EQUATION Consumer_demands # Household expenditure functions [DPPW E3.2.1]#
(all,i,SECT) p_XH(i) = p_Y - p_PC(i) ;

EQUATION Intermediate_com # Intermediate demands [DPPW E3.2.2 i=1,2]#
I The term p_PC(j) is included because of (E3.2.3) in DPPW. !
(all,i,SECT)(all,j,SECT) p_XC(i,j) = p_XCOM()) - (p_PC(i) - p_PC(j)) ;

EQUATION Factor_inputs # Factor input demand functions [DPPW E3.2.2 i=3,4]#
I The term p_PC(j) is included because of (E3.2.3) in DPPW. !
(all,f, FAC)(all,j,SECT) p_XF(f,j) = p_XCOM()) - (p_PF(f) - p_PC())) ;
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EQUATION Price_formation # Unit cost index for industry j [DPPW E3.2.3]#
(all,j,SECT) p_PC(j) = SUM(i,SECT,ALPHACOM(i,j)*p_PC(i)) +
SUM(f,FAC,ALPHAFAC(f,j)*p_PF(f)) ;

EQUATION Com_clear # Commodity market clearing [DPPW E3.2.4]#
(all,i, SECT) p_XCOM(i) = BHOUS(i)*p_XH(i) + SUM(j,SECT,BCOM(i,j)*p_XC(i,j));

EQUATION Factor_use # Aggregate primary factor usage [E3.2.5 in DPPW]#
(all,f,FAC) p_XFAC(f) = SUM(j,SECT,BFAC(f,j)*p_XF(f.))) ;

EQUATION NUMERAIRE # Numeraire is price of commodity 1 [DPPW E3.2.6]#
(all,i,NUM_SECT) p_PC(i) = 0;
I Alternatively, this could be writtenas p_PC("s1")=0!

! !

I Balance check for data base !

| |

I In a balanced data base, total demand for commaodity i, DVCOM(i)
should equal DVCOST(i), the total cost of inputs to industry i !

1
I To check that total demand = total costs to industry i
remove the strong comment markers ![[! ... !]]' around this section !
COEFFICIENT (all,i,SECT) DVCOST(i) # Total cost of inputs to industry i# ;
FORMULA (all,i,SECT)
DVCOST(i) = SUM(u,SECT,DVCOMIN(u,i)) + SUM(f,FAC,DVFACIN(f,)) ;

! Check that the values of DVCOM and DVCOST are equal !

DISPLAY DVCOM ;

DISPLAY DVCOST ; IJI!
lommmmeeem end of TABLO Input file !

4.4.2 Noteworthy features in the linearized T ABLO input file

1. DEFAULT statements

/OTICE THAT THER-BLE SRETNEMENTS AT THE START OF THHISINEAR
BECAUSE OF THE CORMMENNPON FHATS AMRES5ASSUMED TO BEGIN W
LINEAREZBD*SPUT FNIABMELY AS IF THERE WERE THE FOLLOWING

VARIABLE (DEFAULT = LINEAR) ;

EQUATION (DEFAULT = LINEAR) ;

VARIABLE (DEFAULT = PERCENT_CHANGE) ;
COEFFICIENT (DEFAULT = NON_PARAMETER) ;
FORMULA (DEFAULT = ALWAYS) ;

SHE PURPOSE OF THE LAST OF THESE IS DISCUSSED UNDER THI

2. VARIABLEs

5HE LINEAR VARIABLES ABEHANELEREOBHEHENXPFDIUGUISEYHE SAME NA
IMPLICITLY IN"#FHE*MPAEIDFALE INABEXOVIHONHIS MAKES RESULTS
TO COMPARE #UT WE CFOHRBEDNHAAWVAMEISOSEN DIF

5HE 03*(@-&7&- QUALIFIERS TELL THE SOFTWARE WHAT TO
VARIOUS LEVELS VARIABLES 'OR EXAMPLE

VARIABLE (ORIG_LEVEL=Y) p_Y # Total nominal household expenditure # ;

INDICATES THAT THE PRE SIMULATION LEVHOY VAHUE @O3F (TH-E& W§
QUALIFIERR WOULD NOT SEE THE PRE SIMULATION ABQEABIWHR LA
WHEN YOU RUN A SIMULATION 4IMILARLY

VARIABLE (ORIG_LEVEL=1) (all,i,SECT) p_PC(i) # Price of commodities # ;

5HESE DEFAULTS SUIT THEMWOAELRSITWHIEH&ARE FORMULATED IN PER
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TELLS THE SOFTWARE THAT IT CAN TAKE AS THE PRE SIMULATION 1
ATARTING WITH THESE PRICES EQUAL TO ONE EXPLAINS WHY IT IS S
SUPPLIES 9%0. 1 TO BE EQUAL TO THE PRE SIMULATION DOLLAR VAL

VARIABLE (ORIG_LEVEL=DVCOM) (all,i,SECT) p_XCOM(i) #...#

S5HESE 03*(@-&7&- QUALIFIERS ARE N®-D NEREBES FARBHGB VIR ENMSEED 1D
ABOVE SINCE THERE THE LINEAR VARIABLE P@: IS DERIVED AUTO

LEVELS VABOABHE SOFTWARE KNOWS THE COARNEGCECHOENETWEEN : A

DOCUMENTATION ABOUT THE>03*(@-&7&- QUALIFIER

3. COEFFICIENTs

.ANY OF THE LEVELS QUANTITIES WHICH WERE BFECEARBED ABELEHBWELS
SECTIONRE DECLARED HERB ASOR &EXAMP/ISE THE DOLLAR VALUES %
%7%$0. 5HE FIRST IS 3&"% FROM THE DATA BASE AND THE SECOND H/
*T MAY HELP TO THINK OB RABEISELEON'G PRESSIMULATION VALUES OF

JOWEVER THIS IS NOT ENTIRELY ACCURATE IN A MULTI STEP SIMULA
'03.6-"S AND 65&&"

4. FORMULAs
.OST OF THE '03.6-"S IN THE LINEARIZED FILE ARE RE EVALUATED AT
IS WHAT THE QUALIFERNRTES I'R-DPHETBBEMENT SHOWN IN ABOVE

OF A MULTI STEP SIMULATION THE DATA BASIES ARP RATEDAAND TAHD
EXAMPLE THIS ENSURES THAT %7%$0. IS ALWAYS AN ACCURATE REFL
VALUES ON THE CURRENTLY UPDATED DATA BASE <" NUMERICAL EX,

JOWEVER SOME '03.6-"S THOSE WITH QUALIFIER */*5*"- ARE ONLY
MULTI STEP SIMULATION '03.6-"S GIVING THE VALUE OF PARAMETER
"-1)"'"$ SHOULD ONLY BE APPLIED INITIALLY THAT IS AT THE FIRST
NOT BE CHANGED

5. UPDATEs

5HE PURPOSE 38 ATNAGBEMENT IS TO TELL THE SOFTWARE HOW A $0&"
VARIABLE CHANGES IN RESPONSE TO3THESASMAL IELCHANGES IONF TAH M W
SIMULATION

'OR EXAMPLE CONSIDER %7)064 1 THE DOLLAR VALUE OF HOUSEHO

A 4UPPOSE THERE WEREB*AIN&EXPAYCRPO@ HWN)DAR 7 DECLARED GIVING
CHANGE IN %7)064 I *N FAGF"FHERE THNOI'YSBEERNAEDT SFILE  5HEN
RESPONSE TO A CHANGE IN THIS THE NEW VALUE OF %7)064 1 SHOL

new_DVHOUS(i) = old_DVHOUS(i)*[1 + p_DVHOUS(i)/100]

ON ANY STEP THE OLD VALUE IS THE VALUE BEFORE THE STEP AND
UPDATED AFTERWAOBLIOTHEEITR ANTATHEMENT TO INDICATE THIS 5HE ST
UPDATE (all,i,SECT) DVHOUS(i) = p_DVHOUS(i) ; .

B *N FACT THERB*IS-BEOOENEARED IN THBE ENNBLARFZIED GIVING THE PE
CHANGE IN %7)064 I JOWEVER THEREZ-ARP@ABUICAND IN@ARI7 SHOW

PERCENTAGE CHANGES IN THE RERPEVANTDGRIRI CW AR DHCAMRIEY THE
LINEARSXDB'CONNECTING IT TO P@1%$ | SANDW@WLDO SAMITBHAZG"

p_DVHOUS(i) = p_PC(i) + p_XH(i)

5HUS THE PROCEDURE FOR UPDATING %7)064 1 IS
NEW@%7)064 | OLD@%7)064 | < [P@1s 1 P@9) I ] >
*N FACT TH&E STTAN'EMENT IS

UPDATE (all,i,SECT) DVHOUS(i) = p_PC(i) * p_XH(i) ;
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SHIS IS INTERPREASGSIHBYING THECOOBERECSTEEEPRIGANNUMERICAL EX
FIRST YOU MAY BE PUZZLED BY THE MULTIPLICATION SIGN H
THE 46. OF P@1%$ | AND P@H)S FOBWEVESBCHLILED A 136%6%$5 61
BECAUSE IT IS USED TO UPDATE A $0&''*$*&/5 THAT IS A LEVE
LEVELS VARIABLES WHOSE PERCENTAGHE £&HAMNRES INREHEXIPEVE!

DVHOUS(i) = PC(i) * XH(i)
AND THE USED IN AS80%6I%® REMIND YOHORMUHAS LEVELS

6. Levels Prices and Quantities not Needed

/IOTICE THAT NO SOK'ASESSBEEN DECLARED TO HOLD THE LEVELS
EXAMPLE THERE IS NO $0&'"'*$*&/5 9) I'3SEVEN FAOUGH BHERHESI ¢
COMMON FEATURE#6 tNRBEHARARIEHS5*N SUCH FILES

NORMALLY A I'MEAR ARE DECLARED TO SHOW PERCENTAGE CHA
QUANTITIES BUT NG EXPLICARHE INEAIRARED TO SHOW PERCENT

T $0&'"*$*&BE5HOLDING LEVELS DOLLAR VALUES ARE DECLARBED B
HOLDING LEVELS PRICES OR QUANTITIES

7. Names for Levels and Linearized V ARIABLEs

"S YOU HAVE SEEN ABOVE THE LEVELS"¥ARTFANPIUESFRIEE) A PRPED R
$0&""*$*&E5WHILE THE PERCENTAGE CHANGE OR CHANIE#-&ASRI

*T MAY HAPPEN THAT'#-OU WEED FONETAHAEBVELS VARIABLE AS A {
PERCENTAGE CHANGE3*OR & H/ANGHI SAGMS H *SPNCIEFALES ARE NO
SENSITIVE YOU CANNOT FOLLOW THE CONVENTION OF USING U
FOR EXAMPLE 9)064 AND THE SAME NAME PARTLY OR WHOLLY
7"3*"#-&S FOR EXAMPLE XHOUS G5HE PROBLEM IS MOST LIKEL
AS $0& "*$'RINB*T#-&S

8E SUGGEST ALTERNATIVE WAYS AROUND THIS PROBLEM

'"OLLOW A CONVENTFOGIENAS SAARE WOHBF 7 WHILE THE ASS
VARIABLE BEGINS WITH W 'OR EXAMPLE
COEFFICIENT VHOUTOT  VARIABLE whoutot

6SE THE NATURAL NAME FOR THE $0&''*$*&/5 VERSION AND A~
CHANGE AT THEXSTART FOOREMHABEMPLE
COEFFICIENT XHOUS()  VARIABLE p_XHOUS(i)

6SE THE NATURARBNAMEVERSIMTHE AND ATTACH @ - FOR LEVE
$0&"'"*$*&/50R EXAMPLE
VARIABLE xhous(i) COEFFICIENT XHOUS_L(j).
"LTHOU&HW 5NPUT FILES ARE NOT CASE SENSITIVE MEANING TH
THE SAME WE FIND IT#MBAKENSLUTNHARSEZMIDRKRE READABLE IF WE

7"3*"#-& NAMES IN LOWER CASE OR CONSISTESBTEHY&PNAMBEE INIF
LOWER CASE AND THE REST IN UPPER CASE

4.4.3 Analysing simulation results

/OW THAT YOU UND'ERGTHNRODTABIQREBT® 5YOU WILL WANT TO BEGIN
SIMULATION RESULTS IE TO EXPLAIN THEM USANG*NHABTERIWAT I
THE BASE DATA

5HERE ARE OTHER &K INDAT BDMENDPS' CALLERSE)5/H& 6 AR'E LESS COMMO!
ARE DOCUMENTEDBHRL®BCTION
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*N SECTIOOIU CAN FIND A DETAILED HANDS ON ANALYSIS USING THE
LABOR INCREASE SIMULATION WITH 4TY'L#ZE BDNPUHANEENINBASED ON
SECTIONBOVE

4.4.4 Writing UPDA TE statements
5HE PURPOSE 8% SATNMBEMENT IS TO TELL HOW MUCH SOME PART OF L
CHANGES IN THE MODEL S VARIABLES IN THE CURRENT STEP OF A M
WAS GIVEN IN SABOMB N

$ONSIDER A $0&"'"'*$*&/5 7 WHOSE VALUE S ARE READ 5S&ERE ARE TH
STATEMENT FOR 7

*F THERE I'S*A#-KNESVRYNWT'HEOS*NPUT FILE WHICH REPRESENTS THE
IN 7THEN USES5&ANSGA%BEMENT OF THE FORM

UPDATEV =w

*F IN THE LEVELS 7 IS EQUAL TO THE PRODUCT OF TWO OR MORE
AN 613&" STATEMENT OF THE FORM

UPDATE V = p*q ;
5HIS TYPE ®©& STATTEMENT IS REFERREDS&OSANSCE 1BOMWEPIGES"UPDAT

-EVELS VARIABLE WHICH IS A PRODUCT OF OTHER -EVELS QUANTITIE
PRICE 1 AND QUANTITY 2

OTHERWISE WORK OUT AN EXPRESSION FQR"FHE GNABRHGEESIN 7 IN T
*NPUT FILE AND USE PSFTAEEBENBNT OF THE FORM

UPDATE (CHANGE) V = <expression for change in V> ;
OF THESE THE SECOND CASE IS BY FAR THE MOST COMMOG&8 AND PRC
STATEMBEHNTBHREE&GGIWATEMENTS IN'A#HE*NINEARIZEDFGR 4TYLIZED +0O
THIS FORM SEEABBUVEIORF COURSE IF $0&"'*$*& /6 UMHEAT D NEEHER MOF
61%5& STATEMENTS ALSO CONTAIN THE APPROPRIATE QUANTIFIERS
$0&""*$*&BE5WHOSE VALUES ARE 3&"% OR ASSIGNED W-O ANPR.B-FILES*
SHOULD BEb1%"
*N CASE ABOVE THE EXPRESSION FOR THE CHANGE IN 7 1S OBTAIN
CONNECTING 7 TO OTHER LEVELS VARIABLES WHOSE ASSIOCIATED LI
*NPUT FILE 4EE EPRTAOMNMORKED EXAMPLE

.ORE DETAILS ABOUT 6PDATES INCLUDING EXAMPLES CAN BE FOUN

4.4.5 Numerical versions of linearized equations

*N THIS SECTION WE LOOK AT NUMERICAL VER'SHOMNS TO\WFOTHEBISIRERIRD
BELOWE LOOK AT THE NUMERICAL CONSEQUE#HCEBSCOFONRBNMBTATSTATE
HOW THE VALUESCOENTIEAMNDEFHE NUMERICAL EQUATIONS ARE RECAL
STEP CALCULATION SECTION

40ME USERS ARE KEEN TO HAVE DETAILED INFORMATION ABOUT THE
KNOWLEDGE ABOUT THESE TOPIEBCTBIWH MED & ENMNEEE FFRR BHRONG DE F
THESE SEOUICNN ALWAYS REFER BACK TO THEM LATER ON IF NECES:€

JERE WE LOOK AT THE NUMERICAL VERSION OF THE LINEARIZED EQU
$OM@CBLHAREQUATION IS

Equation Com_clear (all,i,SECT)

p_XCOM(i) = BHOUS(i)*p_XH(i) + SUM(j,SECT,BCOM(i,j)*p_XC(i,))) ;
5HERE ARE REALLY EQUATIONS HERE ONE FOR EACH-BEENOR S
ARE SHARES 8HEN EVALUATED ABLEAB GBVYESE DAHA MAVHETSHESKFELIJE S

:OU MAY ALSO SEE THR RARE *BORM HBEIEASECTION
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#)064 S #)064 S

#$0. S S #$0. S S

#$0. S S #$0. S S

"T THE START OF THE SIMULATION IE ON TABOVYERSTHBEITRBRO [
P@9%$0. S P@9) S P@9%$ S S P@9%
P@9%0. S P@9) S P@9% S S P

5HIS IS WHY WE CALL #)0F4CAENTHSGIXOERHEIR VALUES ARE W
COEIEIENTS IN THE ABSHEE IENXNOWNESP @9$0. S P@9) S P
P@9% S S AREABHES7IN THE FIRST OF THESE EQUATIONS
B8HEN (&8, SOLVES THE EQUATIONS ABOVE ALL THE VARIABLES
SAYS THAT SOME EXPRESSION IS EQUAL TO ZERO 5HE EQUATIC
P@9%0. S P@9) S P@9% S S P@9% S
P@9%0. S P@9) S P@9% S S P

*F YOU LABIKKEABGVE WHICH REPRESENTS THE &QUATIONS .ATRI
EQUATION $OM@CLEAR S IS ONE RO W IGCH ETNHIES SGFU XA RO NB LM A
THE COLUMN FOR P@9) S IN THE &QUATIONS MATRIX SO THA

YOU CAN SEE THAT THE NUMBER GOES IN THE $SOM@CLEAI
THE SECOND TERM IN THE FIRST EQUATION>

"5HE NUMBER GOES IN THE $OM@CLEAR S ROW AND THE |
SECOND EQUATION>

" AND SIMILARLY FOR THE OTHER TERMS IN THE EQUATIONS

4.4.6 Numerical examples of update statements

JERE WE CONSIDER THE STEP &ULER CALCULATION WITH 4TYL
INCREASED BY PERCENT AND THE SUPPLY OF CAPITAL IS FIX

8E LOOK AECH®OEHHE 6PDATE STATEMENTS AFTER THE FIRST ¢

%YURING THE FIRST STEP THE SUPPLY OF LABOR IS ONLY INCRE
SHE SOFTWARE SOLVES THE LINEARABQUETICN® OIRKOSGHTI N IBE C
CHANGES IN THE OTHER QUANTITIES AND PRICES 40ME RESUL’

P@1$ S P@13% S P@9) S P@9) S
5HE 6PDATE STATEMENT FOR %7)064 I 1S
UPDATE (all,i,SECT) DVHOUS(i) = p_PC(i) * p_XH() ;

WHICH MEANS SEE POIMBOVIN SH@TION

NEW@%7)064 1 OLD@%7)0641 < [P@1$ 1 P@9)I1] >
)ENCE THE UPDATED VALUES FOR %7)064 AFTER THE FIRST STE
%7)064 S < I

%7)064 S < 1 >

4IMILARLY THE OTHER PERCENTAGE CHANGES IN PRICES AND Q
VALUES OF THECOENER %O E&EF.*/ 1"$*/AND WHICH ARE READ FROWN

$ONSIDER THE FOLLOWING TWO LINEAR EQUATIONS IN TWO UNKNOYV
X Y X Y
JERE THE NUMBERS FICIEAIRULS ARIGBABEF LEARNT TO SOLVE SUCH SYS
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4.4.7 How equations are recalculated in a multi-step calculation

"S WE INDICATED 1IMBEGVCHIONE VALBES ENTEHEAYOEHANGE FROM STE
MULTI STEP CALCULATION

JERE WE LOOK AT THIS FOR THE SECOND STEP OF THEAB®VEP &ULER
5HE VALUES KDEIEINTSOCREFAD FROM THE DATA BASE ARE UPDATED AT °
CALCULATION %URING THEISEENOIND TRKEEP THHESBEBOBFED VALUES
5HE VALUES TAKEN DURING IETERT SOW HAICIH OETREERNR GREBRMETER S ARE
FROM THE RELEVAORIT EQRRMBLASTHE %7$0. | VALUES DURING STEP .
THE#50 *NPUT FILE

FORMULA (all,i,SECT) DVCOM(i) = SUM(j,SECT, DVCOMIN(i,j)) + DVHOUS(i);

5HE UPDATED VALUES FOR %7ABOANESEARNBRETIO.N/ ARE PUT INTO THE
OF THIS '"ORMULA TO GIVE THE VALUES FOR %7)064 | USED DURING °
$SOEFCIENTS

5HUS FOR EXAMPLE THE VALUES OF THE #)064 | ARE RECALCULATE
VALUES ARE PUT INTO THE RELEVANT EQUATIONS NAMELY THE $OMq

JENCE THE NUMERICAL LINEAR EQUATIGERBESNOLVED M UR ONSE STTGEHPY EM

*N FACT FOR THE 4TYLIZEDF+tOHEANSEN) MADESGTMEDSEEEOOK AS IF

THEY MAY CHANGE FROM STEBHINIG BEHRVDBOUROWKIKCANIGENOT TYPICA
A CONSEQUENCE OF THE FACT THAT ALL BEHAVIOUR IN 4TYLIZED +0O

.ORE DETAILS ABOUT THE VALUES USEREANDSTERPS WA THDSDURTEE T
FOUND IN SECTION

4.5 Levels TABLO input files

B8E ILLUSTRATE THE#SONNPRUGTLES CEONSTAINING ONLY LEVELS EQUA
FILE FOR 4TYLIZED +OHANSE NANNBSERCEON GENERAD FRPWTMHIXEDS %S
IN CONNECTION WITH BEHAVIOURAL EQU AU GMHD USWCHXRE G A ISP HEI
CONTAIN EXPLICIT CALIBRATION '03.6-"S OF THE KIND FAMILIAR TO L
OF THE PARAMETERS OF THESE FUNCTIONS

*F YOU WISH TO DISPLAY FHEIFNRTUBEAYO% DO6ME BTOEMAL STEPS OF A MULTI
CAN INCLUDE THE STATEMENTS
XWRITE %7)064 TO THE TERMINAL
DWS YES
IN YOUR $OMMAND FILE *F YOU ADD THESE STATEMENTS TO A SUITABLE $0O
%7)064 AFTER THE FIRST STEP 5HESE ARE THE VALUES REPORTED VIA THE
OF THE CALCULATIORORAENTFOGROAITORNON ABOUT XWRITEFOIRATEMERMATAQN BB(
DWS YES >

/OTE THAT THE VALRIESEOIR S MOHHE K GQRE DECEMARAB RIAOMER BROBFARE NOT R
DURING STEP FIBHESES$ FEOFR EXAMPLE "-1)"$0. 1 J KEEP THE VALUES THEY
ASSOCIATED 'ORMULAS ARE MARKEHD (ASN'®DIRMEILLAE *NOTIMD I SANETHHEHEAT THEY A
DURING THE FIRST STEP

:OU CAN SEE THAT THEFVQAIBNTSS WO THESEBOREE BY ADDING THE STATEM
XWRITE #)064 TO TERMINAL
XWRITE #%0. TO TERMINAL
XWRITE #O TERMINAL
DWS YES
TO A SUITABLE $OMMAND FILE BS5HENENHES WALNEILS OTFERPH ESFE TROEEEALCULATIC
LOG FILE <4EBFGRONRKINRMATION ABOUT XWRITEFDRTEMERMSETAQGN SABOUMON

>
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' SURPRISE WITH THE $0OBB %OUGLAS SPECIFICATION IN 4TYLIZ
APPEAR IN THE LEVELS EQUATIONS WE DO NOT NEED TO CALCI
IN THE LINEARIZED EQUATIOHNSTPROBWZIGOLB®YNOT BE THE CASE
REPLACED BY $&4

45.1 Levels TABLO input file for Stylized Johansen

SHE MAFERENCE FROM#THENWIXEPBPIEE SHOWN OMBE GCRIOM USING
VERSION OF THE BEHAVIOURAL EQUMBILI® NS EBHEI NVREVH HREE H
PRESENT IN THE LINEARIZED VERSIONS OF THESE EQUATIONS

"-1)"1 PARAMETERS IN THE CONSUMER DEMAND EQUATIONS
2] PARAMETERS IN THE INTERMEDIATE DEMAND EQUATION

5HESE ARE CALLED "-1)") | AND 2 J 'REGSPECUIVELLEISIVERE LRAW
SECTION "S PART OF THE CALIBRATION PHASE YOU WOULD EX
VALUES OF THESE 'OR"EXAAMNPR.ET FESULNAQNOMHRATION

ALPHAH(i) = PC(i)*XH(i)/Y = DVHOUS(i)/SUM(ji, SECT,DVHOUSGii))

AND IT WOULD ALSO BE POSSIBLE TO WRITEID Q®.8, A THERINBMEAL .
EQUATIONS ARE ONLY USED AS A MEANS OF"WRIDOGBGSDTOHAWSI BHE

SYMBOLIGAIRENDIATING THE LEVELS BBELOWONSNE ES EHISEKA $0B\
LEVELS EQUATIONS ARE IGNORED 5HUS SINCE THE LINEARIZE

"-1)") AND 2 PARAMETERS IT IS NOT NECESSARYCOW RGSEE I'N 3A 6N
COMPLICATED MODEL YOU MAY NOT BE SURE IF SIMILAR PARAN
SB8HEN IN DOUBT YOU CAN-OWRNPEDGWR THEVANG OUT CALIBRAT
PARAMETERS AND PROCE"'$$SOTHE FHE \BAYL BESI MINE bNEEDED IN TI
5'#-0 WILL TELL YOU AND NOT ALLOW YOU TO PROCEED UNTIL Y

"NOTHER NOTEWORTHY HEATRIRE SHOWE BEVERS0S &I § HFO R 2ToH |
QUANTITY CALLEAIRBABLEHEREHAS BEEN INTRODUCED TO SIMPLI
PRICE FORMATION EQUATIONS 5HE EQUATION &@8 USES THE

THE RELEVANTDIOE ANTLT EESG/ ENBWI FILE IS SHOWN BELOW

*NDEED IF YOU ADD THE '03.6-" SHOWN "#N-0r MHLTLEXKHELEOROU MHAT T5
REDUNDANT BECAUSE IT DOES NOT APPEAR IN THE LINEARIZED SYSTE
SHE SYNTAX OF THE 130% OPERATOR IS SIMILAR TO PHAT ML DHAL &¢
CONVERT THE PRODUCT TO A 46. BY TAKING THE LOGARITHMES®F BOTI
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! !
Levels TABLO Input File for the !
Stylized Johansen Model !
!
following the description in Chapter 3 of the text !
"Notes and Problems in Applied General Equilibrium Economics" !
by P.Dixon, B.Parmenter, A.Powell and P.Wilcoxen [DPPW] !

published by North-Holland 1992 !
!

I Text between exclamation marks is a comment !
I Text between hashes (#) is labelling information !

! !

I Set defaults for Levels model !
! !
EQUATION(DEFAULT=LEVELS) ;
VARIABLE(DEFAULT=LEVELS) ;
FORMULA(DEFAULT=INITIAL) ;
COEFFICIENT(DEFAULT=PARAMETER) ;

| |

! Sets !

! !

! Index values i=1,2 in DPPW correspond to the sectors called s1,s2.
Index values i=3,4 in DPPW correspond to the primary factors,
labor and capital. The set SECT below doubles as the set of
commodities and the set of industries. !

SET SECT # Sectors # (s1-s2) ;
SET FAC # Factors # (labor, capital) ;

| |
! Levels variables !
| |

! In the DPPW names shown below, : denotes subscript. !
! For example, x:j indicates that j is a subscript. !

Variable (GE 0) Y # Total nominal household expenditure #
I Thisis also Y in DPPW !';

Variable (GE 0) (all,i,SECT) PC(i) # Price of commodity i #
I This is p:i (i=1,2) in DPPW ! ;
Variable (GE 0) (all,f,FAC) PF(f) # Price of factor f #
I This is p:i (i=3,4) in DPPW ! ;
Variable (GE 0) (all,i,SECT) XCOM(i)
# Total demand for (or supply of) commodity i #
I This is x:i (i=1,2) in DPPW ! ;
Variable (GE 0) (all,f,FAC) XFAC(f)
# Total demand for (or supply of) factor f #
I This is x:i (i=3,4) in DPPW ! ;

Variable (GE 0) (all,i,SECT) XH(i) # Household demand for commodity i #
I This is x:i0 (i=1,2) in DPPW ! ;
Variable (GE 0) (all,i,SECT) (all,j,SECT)  XC(i,j)
# Intermediate inputs of commodity i to industry j #
I This is x:ij (i,j=1,2) in DPPW ! ;
Variable (GE 0) (all,f, FAC)(all,j,SECT) XF(f,j)
# Factor inputs to industry j #
I This is x:ij (i=3,4; j=1,2) in DPPW ! ;
Variable (all,j,SECT) W(j) #Price expression#;




I Dollar values read in from database !
| |
Variable (GE 0) (all,i,SECT)(all,j,SECT)  DVCOMIN(,j)
# Dollar value of inputs of commodity i to industry j # ;
Variable (GE 0) (all,f, FAC)(all,j,SECT) DVFACIN(f,j)
# Dollar value of factor f used in industry j # ;
Variable (GE 0) (all,i,SECT) DVHOUS(i)
# Dollar value of household use of commodity i # ;

| |

I Parameters !

| |

COEFFICIENT (all,i,SECT) ALPHAH(i)) #Household parameter#;
COEFFICIENT

(all,i,SECT) (all,j, SECT) ALPHACOM(i,j) #Commodity parameter#;
COEFFICIENT

(all,f,FAC) (all,j,SECT) ALPHAFAC(f,)) #Factor parameter#;
COEFFICIENT (all,j,SECT) Q()) #Scale parameter#;

I File !
! !

FILE iodata # input-output data for the model # ;

! !

! Reads from the data base !
! !
READ DVCOMIN from FILE iodata HEADER "CINP" ;
READ DVFACIN from FILE iodata HEADER "FINP" ;
READ DVHOUS from FILE iodata HEADER "HCON" ;

| |
I Formulas to calculate the Initial solution !
| |

I FORMULAS for Y, ALPHAH(i) and Q(j) are only needed if require
change differentiation or add the Newton correction terms. !

I 1. Formulas for initial prices !

FORMULA (all,i,SECT) PC(i)) =1 ;
FORMULA (all,f,FAC) PF(f)=1;
FORMULA (all,j,SECT) W() = 1;
FORMULA (all,j,SECT) Q(j) =1 ;

.I' 2. Formulas which are also equations !

FORMULA & EQUATION Comin

# Intermediate input of commodity i in industry j #
(all,i, SECT)(all,j,SECT)
XC(i,j) = DVCOMIN(i,j) / PC(i) ;

I Quantity = Dollar value / price !

FORMULA & EQUATION Facin # Factor input f in industry j #
(all,f,FAC)(all,j,SECT)
XF(f,j) = DVFACIN(f,j)/PF(f) ;

FORMULA & EQUATION House # Household demand for Commaodity i #
(all,i,SECT)
XH(i) = DVHOUS(i)/PC(i) ;

FORMULA & EQUATION Com_clear #Commaodity market clearing #

#UILDING OR MODIF)Y
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I (E3.1.6) in DPPW !
(all,i,SECT) XCOM(i) = XH(i) + SUM(j,SECT, XC(i,j)) ;

FORMULA & EQUATION Factor_use # Aggregate primary factor usage #
I (E3.1.7) in DPPW !
(all,f,FAC) XFAC(f) = SUM(j,SECT, XF(f,))) ;

I 3. Formula for initial value of Y !

FORMULA Y = SUM(i,SECT,PC(i)*XH(i)) ;

I 4. Formulas for the parameters !

FORMULA (all,i, SECT)(all,j, SECT)
ALPHACOM(i,j) = XC(i,j)/XCOM(j) ;

FORMULA (all,f,FAC)(all,j, SECT)
ALPHAFAC(f,j) = XF(f,j)/XCOM()) ;

FORMULA (all,i, SECT)
ALPHAH(i) = PC(iy*XH(@)/Y ;

! !
I Levels Equations (Numbers refer to DPPW) !
] !
EQUATION Consumer_demands #Household expenditure functions #
I (E3.1.9) in DPPW !
(all,i,SECT) XH(i) = ALPHAH(i)*Y/PC(i) ;

EQUATION Intermediate_com

# Intermediate demand for commaodity i by industry j #
I (E3.1.10) in DPPW !

(all,i,SECT) (all,j,SECT)

XC(i,j) = ALPHACOM(i,j)*Q(j)*XCOM(j)*W(j)/PC(i) ;

EQUATION E_W # Define W(j) to simplify other equations #
(all,j,SECT)
W(j) = PROD(t,SECT,PC(t)"ALPHACOM(t,j)) *
PROD(u,FAC,PF(u)*>ALPHAFAC(u,j)) ;

EQUATION Factor_inputs # Factor input demand functions #
I(E3.1.10) in DPPW !
(all,f,FAC) (all,j,SECT)
XF(f,j) = ALPHAFAC(f,j)*Q(j)*XCOM(j)*W(j)/PF(f) ;

EQUATION Price_formation # Unit cost index for industry j #
(all,j,SECT) PC(j) = Q()*W() ; ! (E3.1.12) in DPPW!

EQUATION Numeraire
# Numeraire for the model is price of commodity 1 (E3.1.23)#
PC('s1") =1;

R end of TABLO Input file !

4.6 TABLO linearizes levels equations automatically

BHEN# 0 PROCESSESLE TEONTAININZOWBVANE "&#28S |IT CONVERTS THE
TO A LINEARIZED FILE WE CALL#A-0D FTNPWASBHBOE®WARNEDEEINHERUNEDAR|Z
EQUATIONS ON THE */' FILE AND EVALUATE THEM IN "NALYSE(& SEE

SHE MOST IMPORTANT FEATURE OF THIS3CGINYERSBSYON I8 YHWAJR BBRG
5"#-0 *NPUT FILE THERE IS"BN"AXISOWEATENAMERARTHAT OF THE ORI
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VARIABLE WITH P@ ADBEDRORTHAGHTHARVEL §FHE ORIGINRUDB FI
A $0&""*$*&/5 WITH THE SAME N3AME A SSTBHECLRAWREILS IN THE ASSO
5"#-0 *NPUT FILE

*T IS IMPORTANT TO REALOSEHEIAASIHEAREISODROFHE $)&$, AND A
AND $0%& STAGES PROCEEDS

AS IF THE ASSOCIAFED *INREBA FEL EBVEERCA-OAINBPUT FILE

SHIS MEANS THAT WARNINGS ANE-BRWROR REEFEERATCE SS GAVE M BNT !

LINEARIZED FILE RATHER#THANPIWNTYYOHE ROREGAMWARES OF THIS C
EXPLAINED IN SECTION

4.7 Creating the T ABLO input file and command files for your own model

S8HEN YOU WANT TO BUILD YOUR OWN MOD#£40 YNOAUWHILEBE BYAMC
ONE FROM AN EXISTING MODEL 'OR EXAMPLE YOU MAY WISH T
"LTERNATVIVELCYAN CRBANP WTS5FILE FOR YOUR MODEL FROM SCR/
BE FOUND IN SECTION

SBHENEVER YOU ARE BUILDANG*NRUMOM LEEY INGUAWILL P R'GB/ABILEY
EDITOR SEE SHCYOWNARE WORKNMVATDMASISTS YOU TO IDENTIF
SEMANTIC ERRORSOFR®MTY BMLE 5AS THE EXABMERIOBNS SNGWCTION

:OU WILL ALSO NEED TO WRITE $OMMAND BIEEGMEORHBIWM WLOAT KD
CAN IDENTIFY AND CORRECT ERRORS IN $OMMAND FILES

4.7.1 Correcting errorsin T ABLO input files

*N THE EXAMPALE SBEO®OWYOU HOW TO"EFR ANP WER RIQESB UM H RCBHSI S
SUPPLIED WITH TEEAMPLES

S"#MATE CAN BE A GREAT HELP IN FINDING ERRORS"#3%HET E XTAOM F
CORREE-DAMNPUT FILE 4#&8B0CGH CONTAINS SOME TYPICAL ERRC

$HECK HOWN(QURSBCONFIGURED BY SELECTING

Options | Editor for RBLO Check Errors

AND THEN SLIDE YOUR MOUSEBEMAERESS TO CLICK ON 6SE 5

4ET YOUR WORKING DIRECTORY TO THE SUBDIRECTORY =4+ AS

/OW OPEM-B8 % IND OSMWatian | TABLO Implement... AND THEN IN THESEWIMN D]
5"#-0 *NPUT FILE 4#&3$B0GRGIOND R'UINO5 5HIS RUN WILL FIND ERRC
SHOULD SEE A NEWRBRRNPDONNANOGLE OHIS WCN DEKYDABLO file

SHIS WILL"£MANBE BISPLAY "4+ &3IP0BEM AT E WILL SHOW YOWHTBH |
OCCURS AT THE BEGINNING OF THE WE GIHAORA T GNE O A WAR IGAGBIL¥E
WORD*T#-& AT THE START OF THIS LINEOLSKEE NHHK BRERS OCEFOHR
ON THE WO'RP&/WHICH IS UNDE®RUIWEIDL ISEREEDHE REASON

&XPECTED

SHOWN ALSO IN RED IN THE &RROR STATUS PAWATEIS BBHE TBOM
<"FTER A FEW SECONDS THRJREASONANIIGEG OTABWCYK BY CLICKI
THE RED UNDERLINED WORD >

:OU CAN SEE THAT A SEMI COLON IS MISSING FROM THE END OF
VARIABLE REMEDY TINSERRROBEMI COLON A'EMAEEENOEGFNDOHAT

"CTUALLY THIS IS NOT ENTIRBLIY#A&L C8 DATH ARBEDHRBABVELS ¥)"/ (&
STATEMENT SEE SECTION "3*"BH&E ASSOCEATAD THRERARART 5HE P@
h SEE SECTION

:OU CAN USE EITHER THE LEVELS OR THE ASSOCIATED LINEAR NAMI
FILES SEE SECTION
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IMMEDIATELY REALISE THAT YOWENWVAREYROMEDANBABBERRDPRK THE FILE
CLICKING"®N) BHHEGK BUTTON NEAR THE MHMATE O&HIERNE YTAOP (PLARK Of
$HECK BU¥WMANESFIRST"SAMEE ANE FHEN TRURBBCK THE FILE
5HIS TIME IT GETS PAST THE PREVICGJNDERRINRNB3 5 HAE NRZEXRABNNDT H E R
GIVING 6NKNOWN SET AS THEMFOBVAESNOINSFRRFLEIGT ERR WRLL TELL YOU
IS JUSTNOBS5 SO CORRECT THIS ERROR BY REMO#-INGHEKCK FINAL 5
BUTTON AGAIN#MAISETTIMELS YOU /O ERROR FOUND IN GO AHEAD G
/OW THAT YOU HAVE REMOVED AUNBRRO®RCGO NDODINCENRERN MBBET® 8
FOR EXAMPLE FiB YEStEHRECM I NIKBE#MATINE 5M ENW WIELL NEE 8 &RROR
RUNNIH® SVNINDONWTHIS WIINKC®&W N 3ERNNMN.. SHMEN BERUBNHIS TIME
THERE SHOULD BE#N® VEIRR CPRRO AN DASCE GIHNEERRATSED PROGRAM OR ELS
(&.4*. AS USUAL
SHIS ILLUSTRATES THE PROCEDURE FORURBEMIOB\ANG ERRORS FROM 5
" 3UN"%-0
" 6SE'HSMATE ANB®-0TSHECK BUTTON TO REMOVEMAIERRORS THEN C
" $LICK ON THE 3ERUN#BOTUNMMNEROER ERUNRD'BUCEERANERATED PROGRA
OUTPUT FOR (&.4*.

TABLO Check: Behind the scenes

50 UNDERSTANWDAWEHAS BOING WHEN BOIECHLICKOB8 COULD OPEN A C
PROMPT AND TYPE

tablo -pgs sjerror

5"#-0 WILL CHECK THE FILE AND REPORT SYNTAX ERROR AND SE
50 IDENTIFY THE ERRORS VIEWNMHE *NFORMATION FILE SJERROR
tabmate sjerror.inf

4EARCH FOR TWO SIGNS WITH NO SPACE BETWEEN THEM "T T
SOMETHING LIKE

51 VARIABLE (all,i,SECT) PC(i) # Price of commodity i #

52 I This is p:i (i=1,2) in DPPW ! ;
53 VARIABLE (all,f,FAC) PF(f) # Price of factor f #
54 I This is p:i (i=3,4) in DPPW !

55 VARIABLE (all,i,SECT) XCOM(i)
?

%% Syntax error.

Expected ;.
56 # Total demand for (or supply of) commaodity i #
57 I This is x:i (i=1,2) in DPPW ! ;

/IOTE THE WHICH POINTS 3O#FT& HN- TRHET DDEECODARAOFON OF 9%$0. 5HE
&XPECTED O SHAWINEE THAT A SEMI COLON HAS BEEN LEFT OUT
DECLARATION NAMELY3FrHE-OQH@ ARATIIOE EBRMODARULD NEED TO ADD
COLON AT THE END OF THAB S¥AHERNRENS NO FPIEIRNROIRN MAKING ANY
*NFORMATIONINFLE SJERROR

4EARCH AGAINNINF®OIERRGRE NEXT ERROR SHOWS SOMETHING LIKE
87 COEFFICIENT (all,f,FACT)(all,j,SECT) ALPHAFAC(T,))
?
%% Semantic problem.

Unknown set.
88 # Share of factor input f in costs of industry j # ;

JERE THE IS POINTI$IES SHOE TRHEABAMNE S 6NKNOWN SET " MOMENT
YOU THAT THE NAME"® FNIGHBS SEGAINJUSES NEEDS TO BBABERORRECTE

4EARCH AGAINNINF®RIEERRGRE NEXT ERROR SHOWS SOMETHING LIKE
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109 FORMULA (all,i,FAC) PF()) = 1.0 ;
?

%% Semantic problem.
Unknown coefficient or variable.

SHE POINTS TO 1' AND THE RIEAEQN ORR GNRNABWE COEIS UN
FIRST ERROR ABOVE WHERE THE SEM#-OOMDIANNBEN N DEBEVR S TAT
STATEMENT DECLARENGAVARTABL A TONSSEQUENTIAL ERROR SI
EARLIER ERROR

*T TURNS OUT THAT ALL THE OTHER ERRORS ARE CONSEQUEN
8HEN YOU CA-ICEKHBCKEMBATE

" RUN&-» TO CHECKFIHE 5AND MAKE AN */'" FILE

" SCANS THE */' FILE TO LOCATE ERRORS AND ASSOCIATED M
"UNDERLINES THE#ERIREGRS IN THE 5

OCCASIONMMATNTESCANNOT TELL FROM THE */' FILE WHERE THE
4EE BUTTON LETS YOU SEE THE */' FILE YOURSELF 5HEN YO
ERRORS

4.7.2 Correcting errors in command files

(&.4*. OR THEOSGENERATED PROGRAM PROCESSESHHEK$OGI MANI
STATEMENTS AREREEXKRHEHOTEBRRO®RS IDENTIFIED AT THIS STAG
*F YOU HAVE A SYNTAX ERROR IN THE $OMMAND FILE FOR EXA
THE PROGRAM STOPS WITH AN ERROR AS SOON AS TidHBWHOQE
HAVE A SYNTAX ERROR IN YOUR $OMMAND FILE THE ERROR WI|
WHERE THE ERROR OCCURS *F YOU LOOK IN THE -OG FILE FRO
THE MESSAGE INDICATING WHAT THE ERROR IS &XAMPLE BEL
*F THERE ARE NO SYNTAX ERRORS THE PROGRAM BEGINS THE
INDICATED LATER DURING THE SIMULATION 'OR EXAMPLE YOU
SHOCKS FROM A TEXT FILE WHICH DOES NOT HAVE THE EXPECT
REFER EXPLICITLY TO THE $OMMAND FILE -GGk ERRGE 9 @ FUL
NEAR THE END OF THE -OG FILE AND IS USUMAOUWL WIBUNERDBDDO AQ VR
ERROR MESSAGE AND INTERPRET IT &XAMPLE BELOW IS AN E
&XAMPLE 4YONRTAX &RR

BUN (&.4*. OR#-FBEGENERATED PROGRAM FOR 4TYLIZED +OHANSI
FILE SILBERR CMF WHICH IS$SURRMEDE®ITH THE (&.1

SHE RUN SHOULD END PWNDHTAEDERNGME -OG FILE IN YOUR TEXT
:OU SHOULD SEE SOMETHING LIKE THE FOLLOWING IN THE -

*F YOU ARE RUNN(&GC RINHEWI&L TELL YOU THE NAME OF THE -OG FI|
$OMMAND PROMPT THE NAME OF THE -OG FILE WILL BE SHOWN ON TH|
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I Solution method information
! Closure

exogenous p_xfac ;
rest endogenous ;

I Solution method information

method = euler ;
! (Syntax error in next line)
Sstps=124,

%% Unknown keyword 'stps'

! Simulation part

I Name of Solution file is inferred from name of Command file.
! (See section 20.5)

shock p_xfac("labor") = 10 ;

verbal description =
Stylized Johansen model. Standard data and closure.
10 per cent increase in amount of labor.

(Capital remains unchanged.);

! Options
extrapolation accuracy file = yes ;
log file = yes ;

! End of Command file
(Finished reading the command file.)

There is at least one error in your Command file.

(To see the error(s), look at the LOG file 'gpx60.log'.)
(Search for %% in this LOG file.)

(ERROR RETURN FROM ROUTINE: TGRCMF)

(E-Error in command file input)

(ERROR RETURN FROM ROUTINE: GEMSIM)
(The program terminated with an error.)

:OU CAN SEE THAT THE SYNTAX ERROR IS THE INCORRECT SPELLING
50 FIX THE PROBLEM EDIT THE $OMMAND FILE TO FIX THIS ERROR A
*F THERE ARE SEVERAL SYNTAX ERRORS IN THE $OMMAND FILE THE
&XAMPLE OR&ERIBEMYARER IN THE 3UN

BUN (&.4*. OR#FAEGENERATED PROGRAM FOR 4TYLIZED +OHANSEN AN
FILE SILBERR CMF WHICH IS$S@RRMEDE®ITH THE (&.1

SHE RUN SHOULD END PWNDHTABEDERNGER -OG FILE IN YOUR TEXT EDITC
:OU SHOULD SEE SOMETHING LIKE THE FOLLOWING
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---> Beginning pass number 1 of 1-pass calculation.
CHOICE OF ECONOMIC ENVIRONMENT

(All components of 'p_ XFAC' chosen to be exogenous.)
%% Not all variables have been specified exogenous or endogenous.

(ERROR RETURN FROM ROUTINE: ENINCF)

(E-not all variables specified exogenous or endogenous)

(ERROR RETURN FROM ROUTINE: ENINI )

(ERROR RETURN FROM ROUTINE: TGEN )

(ERROR RETURN FROM ROUTINE: GEMSIM)
(Incomplete new BCYV file has been deleted.)

Inputs have been taken from the Command file
C:\SJ\sjlberr2.cmf

(The program terminated with an error.)

SHE ERROR IN THE EXAMPLE ABOVE IS BECAUSE THE STATEMEN
FIXIT REMOVE THE EXCLAMATION MARK AT THE START OF THE

*N GENERAL ONCE YOU HAVE IDEEDIFIEHEHEOSUARDE QAE TTHEF
RERUN THE SIMULATION

'OLLOWING TTHEEERROR TRACE BACK STRING OF SUBROUTINES
TO YOU BUT CAN BE H'EBLPMHEMETLOPHERS (WHEN TRAC$N G BLJE S*FNY
NEED HELP WITHWNEBEORELPFUL IF YOU SAVE THE -OG FILE A
PROBLEM
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5 Header Array files

SHIS CHAPTER CONTAINS AN INTRODUCTION TO )EADER "RRAY FILES

OR MODIFY THEM SECTION

%ATA FOR$(8MODELS FOR EXAMPLE INPUT OUTPUT TABLES OR PARA

NORMALLY STORED ON FILES CALLED )EADER "RRAY OR )"3 FILES )

EACH CONTAINING DATA VALUES "N INDIVIDUAL ARRAY OF DATA ON
CHARACTER IDENTIFIER OR )EADER FOR THAT ARRAY OF VALUES

*N ADDITION TEATSH ARRBEROF DATORMANBUMBEBGCGSOCHAIREACTERS LONC

CAN CONTAIN A DESCRIPTION OF THE DATA IN THE ARRAY

&ACH ARRAY CAN HAVE SET AND ELEMENT LABELLING WHICH INDICA

ASSOCIATED WITH EACH NUMBERRDETSAHESSECTION

JEADER "RRAY FILES ARE BINARY FILES THAT CANNOT BE VIEWED OR

ENCODED IN BINARY FORM TO KEEGB NHEDSIMZE WFETA S FFEICEAI MPAR.Q G R ¢

71TEW)"3 TO EXAMINE OR MODIFY SUCH FILES

JEADER "RRAY FILES ARE BINARY FILES SO THECAUASNNOHR"BHE ¥ R(&.TLE
PROVIDES A NUMBER OF UTILITY PROGRAMS FOR ACCESSING THEM
7IEW)"3 '"OR VIEWING OR MODIFYING A )"3 FILE

4&&)"3 'OR TRANSLATING )"3 FILES TO VARIOUS TEXT FORMATS
.0%)"3 'OR MODIFYING THE DATA ON A )"3 FILE IN BATCH OR UNDEF

71EW)"3 HAS BEEN INTROBBGCG¥E hNFORAHRERRDETAILSORAME BF F OSE\ED E
CHAPTEROR .0%)"3 CHAPTER

5.0.1 Data on Header Array files

SHE DATA VALUES HELD ON AN INDIVIDUAL ARRAY CAN BE EITHER AL
CHARACTER STRINGS %EPENDING ON THE TYPE OF DATA THAT IS TC
VARIES

5HE DIMENSION LIMITS FOR )EADER "RRAYS ARE

" 'OR REAL NUMBERS UP TO AND INCLUDING DIMENSIONS

"'OR INTEGER NUMBERS UP TO AND INCLUDING DIMENSIONS

" 'OR CHARACTER STRINGS ONLY DIMENSIONAL ARRAYS ARE ALLO!
JEADERS FOR ARRAYS ON ANY ONE FILE MUST BE UNIQUE SINCE THE
THE ASSOCIATED ARRAY

ONCE WRITTEN AN ARRAY CONTAINS NOT JUST THE DATA FOR THE A
THE TYPE OF DATA VALUES DIMENSIONOSNOGMNAMBRRIFOAY ENBDRADEER
JEADER "RRAY FILES HAVE THE ADVANTAGE THAT YOU CAN ACCESS #
UNIQUELY IDENTIFIES THE ARRAY IN THE FILE ®HERHEI3RRANEEDRTA
OTHER DETAILS SINCE THEY ARE ALL TAKEN CARE OF AUTOMATICALL
JEADERS CONSIST OF UP TO FOUR CHARACTERS WHICH ARERESITALLY
ARRAYS MUBEREAWIEHEADERS S5HE CASE UPPER OR LOWER OF A HE.
YOU CANNOT HAVE ONE ARRAY WITH HEADER "#%$% AND ANOTHER O
STARTING WITH LETTERS 99 ARE RESERVED FOR INTERNAL PROGRA

5HE ACTUAL FORMAT IS COMPLEX BUT NOT SECRET 'ORTRAN AND %ELPHI
FILES 4EARCHY,TWER&ITIE IF YOU NEED TO KNOW ABOUT THESE
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5.0.2 Array type

&ACH ARRAY ON A )EADER "RRAY FILE HAS AN ASSOCIAEBD "BY P
LISTS THE CONTENTS OF A )EADER "RRAY FILE

"RRAYS OF INTEGERBRRMWE OF EHARACTE RRERARYS G5F HRABVAE. § YCPAE

THE TP BIDRBR- SHE 3& TYPE INCLUDES SET AND ELEMENT LABE!
SECTION

5.0.3 Set and element labelling on header array files

"RRAYS OF REAL NUMBERS ON )EADER "RRAY FILES USUALLY C(
SET AND ELEMENT LABELLING CONSISTS OF

" THE NAME CGHCIITEETA@EEO0OCIATED WITH THE ARRAY
" THE NAMES OF THE SEIGMEWHR WHITHETAERAR RANGE AND
" THE ELEMENTS OF THESE SETS INVOLVED WITH THE ARRAY

SHE SET ELEMENTS APPEAR AS RIGEGW)AB D IG®LUMN LABELS IN TH

5"#-0 GENERATED PROGRAMS AND (&.4*. AUTOMATICALLY WRITE
A )EADER "RRAY FILE 5HE INFORMATION IS ALSO DHDOUNTINUVTA

#ELOW IS AN EXAMPLE OF LABELLED $47 OUTPUT FROM 4&&)"3
SHOWING THE ELEMENT NAMES FOR THE ROWS AND COLUMNS ¢
OTHER PROGRAMS

Table 5.1 Example of labelled CSV output from SEEHAR

Coefficient DVFACIN(FAC:SECT)

DVFACIN(FAC:SECT),s1 , S2
labor , 1.0000000 , 3.0000000,
capital , 1.0000000 , 1.0000000,

8E REFER TO THIS LABEENDING O NHAERNEANTO DNWFIDRR RANO N

4ET AND ELEMENT LABELLING INFORMATION CAN ONLY BE ATTA
INTEGERS OR CHARACTER STRINGS

5.0.4 Long names
&ACH HEADER HAS AN ASSOCIATED -ONG /AME WW ICAINCSAHENE BTEH B
7IEW)"3 $ONTENTS PAGE

SBHEN#0 GENERATED PROGRAMS AND (&.4*. READ AND WRITE H
NAMES OR TRANSFER THE LONG NAME FROM WHERDPHE D APA AV
USUALLY HAVE THE SAME LONG NAMES AS INITIAL DATA SEE SI

5.0.5 File history and creation information

8HEN A (8% 1PROGRAM CREATES A )EADER "RRAY FILE IT ADDS
TIME AND DATE ON WHICH THE FILE WAS CREATED THE PROGR,
3ELEASE FROM WHICH THE PROGRAMFROOR WARBEBWEOTAIYUEE SECT

" J)EADER "RRAY FILE CAN ALSO CONTAIN WHAT WE CALL )ISTOR
CONSISTS OF SEVERAL LINES OF TEXT EACH LINE IS LIGUTERBNT
SEE OR EDIT THIS )ISTORYEW)Y® W NP EN | THEOMI LTEH ENJI/B TORY L K
MAKE NOTES THERE ABOUT YOUR FILE EDITS 5HE TOP PART OF
*NFORMATION

5HE IDEA IS THAT $REATION *NFORMATIONVANDN) I/SND RWH M EXUT
FILE *F YOU SEND THE FILE TO SOMEONE ELSE IT COULD TELL

5HE 3 AND 3- REAL TYPES WHICH LACK SET INFORMATION ARE OLD
*F ALONG NAMEWS"BLMAX SHOWICHENSONEME IN THE LONG NAME COL
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8HEN YOU CARRY OUT A SIMULATION THE UPDATED VERSIONS OF AN
ON THEM AS DOES THE 40LUTION FILE

5.1 Ways to create or modify header array files

5.1.1 Creating an initial HAR file of raw data

5HE USUAL WAY TO CREATE HRADER SATRRAW )FILESBCOMNK AZEIRNG FILLE
ARRAY IS CREBWA)TBD TINEN NUMBERS FROM A SPREADIEMBHET GRNE PASTE
ALSO MODIFY SINGLE NUMBERS RIGHT CLICK ON THE VALUE ©5HESE
BELOAND MOREIEWHLY $SNNELP 40OME OF THE POSSIBILIBEH®WRE ILLU:S

Figure 5.1 W ays to create an initial HAR file of raw data

ON A NOMD®OWS OPERATING SYSTEM THE RATHER OLD FASHIONED F
RAW TEXT DATA INTO A )"3 FILE h AS DESCRIBED IN $HAPTER

5.1.2 Processing raw data to create a HAR file that model can use

6SUALLY THE RAW DATA REQUIRES CONSIDERABLE PROCESSING OR |
MODEL 5HE BEST WAY TO DO THISlamRmartpEl&isnN &- 0 SPRIAGCGERRE ® R5 M DB RH
5# FILES CONTAIN $0&"%$*&/H.6-" AND 83*5& STATEMENTS BUT DO N
7"3*"#-& OR &267 STATEMENTS

'IGURBELOW SHOWS A POSSIBLE )PROEEREREEB"INTEWAGSTIFELY IN °
COPYING RAW DATA FROM A SPREADSHEET SHEAMNSZH'ESABRQPUENCE OF
45&1 "% ARE USED TO TURN THE RAW DATA INTO .0%&- )"3 h WHICH IS
USED BY THE ACTUAL $(&"MODELTHE ROMW&DBTA WAS CHANGED OR UP
3"8%"5" )"3 INTERACTIBAEYB INHHEN RERUN THE THREE PROGRAMS 45&:
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Figure 5.2 Steps in processing raw data

$LEARLY IT WOULD BE RIIEKW)"GRT BONDANIA TIOY LEDHT7/ANY OF THE

45&1 )"3 OR .0%&- )"3 h ANY CHANGES WOULD BE OVERWRITTEI

45&1 TO 45&1

6SINGE:80 PROGRAMS RATHER THANF&ERGELHH BDEPRRITEGAL DAAD\AAC

" .0OST &XCEL PROGRAMS WORK ONLY WITH FIXED DIMENSIONS |
DECIDE TIONCRENVNSE THE NUMBER OF-SEFCRORBSAMSE CANTBEABRI
WITH VARYING DATA DIMENSIONS

" 5HE'#s FILES PROVIDE A RECORD OF THE OPERATIONS THAT HA
OPERATIONS LEAVE NO AUDIT TRAIL

"*F INPUT DATA CHANGES IT IS EASY TO"R-BPERO GPRRAOMCE SHY NG
MIGHT BECDLH OR IMPOSSIBLE TO PRECISELY REPEAT A COMPI

4EE SECTFONR MORE ABOUT DA#A WRNOOICRAMBION 5
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6 Constructing HAR files

S8HEN YOU PRE#-ARENFHE BILE FOR A MODEL YOU WORK OUT HOW MU

ABOVE AND WHAT IT MUST REPREBENJILTSARN TIOMNEEGS OMHEU MJINTGE NI .
ASSEMBLING THE ACTUAL DATA NUMBERS WE SAY NOTHING ABOUT
CREATE FILES CONTAINING THESE NUMB$¥RSRY 8 RAHM 6 A B HEE R EEAIDEB Y,
USUALLYH&)EADER "RRAY FILES

JEADER "RRAY FILES ARE BINARY FILES WHICH CONTAIN ONE OR MOF
ARRAY OF DATA ON A )EADER "RRAY FILE IS ACCESSED BY REFERRIN
JEADER FOR THAT ARRAY POGRVNMIORESDEEEICHAPTER

71EW)"3 MAKES IT FAIRLY EASY 6RRVOOUFYOT BR &R THHW K'$EYHE ORHFA DE
JEADER "RRAY FILES AND TO MODIFY DATAADIN BEEMWIS INTRODUCE
5HE USUAL WAY OF CREATING A )EADER "RRAY DATA FILE IS TO STAI
9-4 OR SOME TEXT FORMAT

'OR 9-4 SOURCE BLANK ARRAYS OF IMEMWE)"GORRBEN $HHE NNREBERBAAEI
FROM &XCEL INTOETHESBE TARRRIAYBPHIBS FOR 4TYIBEEOWOHANSEN IN SE
5EXT SOURCE CAN OFTEN BHERD)I"BECAN RE ADFDIRRMEHIAYT' Y, THE SO CA
TEXT FILE FORMAT OTHERWISE IT MAY BE POSSIBLE TO READ IT INT
4ECTIOBELOW CONTAINS EXAMPLEW )WHUCAN BEOWSEHEDW O MODIFY DAT,
"RRAY FILES

B8HEN YOU CONSTRUCT A DATA BASE FOR A MODELEIGIMEISCPORTANT
EXAMPLES IN BEICOWO N

(&.4*. AND#50 GENERATED PROGRAMS CAN BE USED TO WRKIIVEE )EADET
HANDS ON EXAMPLE AND SOMEDEWAILS IN SECTION

8E PROVIDE A TABMEHIKR S SEUOMBANRESFEENTHERDGRAMS YOU CAN USE T
OF ONE TYPE FOR EXAMPLE A TEXT DATA FILE TO ANOTHER TYPE

SHERE ARE MANY TECHNIQUES USED IN PREPARING AND MODIFYING
SURFACREEOMMEND SOURCES OF FURTHER INFORMATION IN SECTIO

6.1 Constructing the header array data file for Stylized Johansen

:OU HAVE LOOKED AT THE )EADER "RRAY DATA FILE ABQVEFOR BHNL
SECTION WE TAKE YOU THROUGH THE SEBPESCOM CBDNB TTRIWAT TYDHA T AR
THESE STEPS ON YOUR OWN COMPUTER

"S YOU HAVE SEEN ABGEE TWENNEED THREE ARRAYS ©F PRADA FOR %7
%7)064 THESE ARE OF SIZE X SXE MADRIRES PECDOAVRALREQUIRED
THE DATAMBBAFOFNSECTIOE ASSUME THAT YOU HAVE DATA-4NIMN &XCE
THE EXAMPLES FOLDER AS SHOWN IN THE TABLE BELOW

.ANY (&"%, PROGRAMS WILL ALSO READ A PARTICULA'S, TIYEPET CFHAEESX T :FILE
CAN CREATE THESE USING A TEXT EDITOR OR IN A SPREADSHEET O5HE SYNT

BHILE TEXT DATA FILES MAY BE ATTRACTIVE BECAUSH HEOWW ARANNIRIEXER Y
PRACTICAL ESBECUADELSORHEARE IS A DANGER THAT DATA ON THEM WILL B
$0&"'*$*&B5IF THE ORDER OF THE 3&"#60ST™MPEMENTESDNESONABTSMATCH THE O
THE FILE OR IF YOU HAVE TWO OR MORE DATA FILES FOR THE MODEL 'OR
RECOGNISED BH%.3*. ANB-B GENERATED PROGBRAMSS SUITABLE ONLY FOR S M/
ONLY REQUIRE ONE DATA FILE "N EXAMPLE IS THE IN'[EIR VHBR D RAKEMTOD E O (
ITS TEXT DATA FILEINS3&EHE (1%&9".1-&4 FOUDBRNRND FHE&HIOLIEE HOW THIS
DATA IS ACCESSED

5HE OLDER .0%)"3 METHOD IS DOCWMHENHEEAMRLEHAPOEI® N S
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Table 6.1 Excel sheet of data for SJ model

$SOEFCIENA7$0.*/ )EADER $*/1

%IMENSIO&8%5 4&$BESCRIPEISENDF COMMODITIES BY INDUSTRIE
S S

S

S

SOEFCIENA7"$*/ JEADER '*/1

%IMENSIOBHA&$5S WESCRIPINPMTS OF PRIMARY FACTORS
S S

LABOR

CAPITAL

$OEFCIENG7)064 )EADER )$0/

%IMENS| Q&S5 %ESCRIPOOSEHOLD USE OF COMMODITIES
S

S

Step 1 N Create a new HAR file in V  iewHAR
OPENEW)"3 AND OPEN DBHEAFINEEX€®RL OR SIMILAR PROGRAM

*NIEW)"3 THERE ARE TWO MGPAB ONHDEDEIWPRPERETYIGU CAN LOOK
FILE AND ARE NOT ALDOGWHED TIOO TGHH 3 \VACED ET  SBE UseGimphfRed MadFHE
only menu

5HE SECONBMOMMEEDE WHERE YOU ARE ALLOWED TO MODIBETDA
THIS MODE SELECT Bst@darncetkEeditbhgEmehE ®U MUST BE IN &DITING |
OUT THE OPERATIONS DESCRIBED BELOW

'ROM THE 'ILE CiEMNENeBEHIEECT

Step 2 N Create the needed sets

8E CAN SEE FROM THE &XCEL FILE THAT SIZES OF NEEDEDSBET
FIRST STEP IEWP'TREADERS FOR THESE SETS

6SE THE C&eM MAddtBNew S&tO OPEN THE $REATE 4ET DMREAQ® FOR T

THE SET4XAME
" THE SET SIZE
" THE DESCEICTORS
" THE HHAIER
" THE ELEAMENONE PER LINE

1RESS THE $HECK BUTTON TO S'BE $FRTUHE GKAVAESNS Y IGF |ABE( H.Q |
SHOULD SEE THAT THE FILE4AR®W CONTAINS HEADER
4IMILARLY USE THE $REATE 4ET DIAL® GYPE MAKE A HEADER FO
" THE SET"SAME

" THE SET SIZE

" THE DESARIMARY FACTORS

" THE HEADER

" THE ELEMBROUR $ACPNEARER LINE

'OR GEBER SETS IT IS EASIER TO COPY PASTE THE ELEMENTS FRC

/OW WFiRESaveasTO SAHEADERS FONRMAT WITH THE NAME .Y4+ )"3
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Step 3 N Create the needed blank arrays
8E CAN SEE FROM THE &XCEL FILE THAT THE NEEDED DATA ARRAYS

T %7%$0.*/ DIMENSIONS 4% %5344 $BIMENSSOANRSS5ANBD7)064
DIMENSION 4&$5

'IRST URIE| Crdete new head) OMMAND TO MAKE %7%0.*/ '"ILL IN OR CHOOSE
OPTIONS

THE )EADBRERAILYPE

" THE HBEADIER

" DEFAULT VALUE

" THE $OEIE N TYUANM B/

" THE DESGRBREFPDPOKROMMODITIES BY INDUSTRIES
" THE NO OF DIMENSIONS

" $HOOSE44BH8 BOTH DROP DOWN LISTS

IREXSVHEN YOU AB®EB S9OONBLD SEE THAT THE FILESNQAWXGOMNNEA INKBEA N
VALUES OF THIS HEADER h THEY WILL BE ALL ZERO BUT AT LEAST Y
LABELS

-EAVE THIS ARRAY OHEWROGSS5HNENIEW &XNCEL SELECTFORE X ARRA’
%7%$0.*/ AR THEM TO THE CLIPBOARD

/OW GO BAEK A 7STILL WITH THE BLANK %73$0.*ImpoR RPaxMe¥ISIBLE AN
screen from Clippoard OU SHOULD SEE THE RIGHT NUMBERS APPEAR

/OW FiRESaveTO SAVE YGORFWR RK
4AIMILARREATE AND POBUY/ILANE VW¥E0BZ ' ARRAYS

6 SHEdit | Create new headeT O MAKE$#% 7BY FILLING IN OR CHOOZHEROGOHEHE )EADE
HEADHR THE DEFAUUHE MARI@EENTYWNABE THE DESORABTBOGF PRIMARY
FACT@QR® THE NO OF MR BNSOIONS 4'BTIS SHEBFCRST DRORPINVN LIST
THE SECODKDWHEBRNSYSOU ARE DONE

&XAMINE THE VALUES OF THE NEW '*/1 HEADER h THEY WILL AGAIN B
ARRAY OF VALYHS ABO PHEM TO THE CLIPBORARMD) "3 HBEP&BRaGE IN 7
to screen from ClipboardaTO BRING THE NEBWBEBR SN D AA&] Bdue

'OR %7)064 S Bdit L&ddteYiew headeCHOOSE OR FILL ISEANHHEADEARDERPE
)$0/ THE DEFAULUHE AI@EENTYNAMNES THE DESCRUBEHON.D USE OF
COMMODIANBDSTHE NO OF MR BNSOIONS 4EFIN SEHIEEEOROP DOWN LIST 1
AND VIEW THE NEW HEADER )$0/ 5HEN IN &XCELCo®yHIHEM TTHHHEBE/ AL
CLIPBOARD S5HEM B A Qupdt| Faste to screen from Clippoari O BRING THE NUMBER:
7IEW)"3 "ND YEiE|S&AIN

SHE TASK IS COMPLETE

6.1.0.1 Another way to attach set and element labelling information

*N THE EXAMPLE ABOVE WE FIRST CREATED THE SETS THEN USED T
FASHIONED BUT SOMETIMES STILL USBNRAUBEWRRENS TTAHENRGRERAREAT
THEN ATTACH SETS TO THE ARPROA) § AN (R® WHERL 8 DT ERRItNY LTAHBEHE ME
Apply/Change Set Labels 6SE THE $HOOSE %IMENSION BOX IN THE BOTTOM LE
DIMENSION 5HEN WITH $HOOSE 4ET DROP DOWN LIST ON THE RIGH"
5HEN USE THE $HOOSE %IMENSION BOX TO SELECT THE SECOND DIM
SELECT THE RIGHT SET FOR THAT "ND SO ON UNTIL ALL DIMENSION

4ELECT JUST THE CELLS CONTAINING THE NUMBERSIFNDHERHOASEEWR DM RX
COLUMN TOTALS IN &XCEL DO NOT SELECT AND COPY THEM

8HEN YOU DO THIS YOU OVERWRITE THEIERBVIOESLVSERSUONHARF THH ASLHE
BACKUP OF THAT PREVIOUS VERSION
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6.2 Editing the header array data file for Stylized Johansen

:OU CAN MODIFY RPEWYMBER RNGHT CLICKING THAT NUMBER IN T
NEW VALUE

50 MODIFY A WHDISEUSRIRAYY EASIER TO

" 6SE THE CEXpOM ANy Screen to Clipboard

"1ASTE THE ARRAY WITH LABELS AND TOTALS INTO A BLANK &
.AKE SURE THAT PLENTY OF DECIMAL PLACES ARE VISIBLE

T #ACK IRW) "3 Wnpdtt | Paste to screen from Clippoard OU SHOULD SEE THE NEV
APPEAR

B8HETHER PASTING NUMBEWS$"E§ROR FROQEI7/TO WX ahy get the number
of decimal places that is visible inthe steir 6 SUALLY YOU NEED TO INCREASE THI
PLACES BEFORE YOU COPY

6.2.1 Other ViewHAR capabilities

7IEW)"3FERS MANY OTHEBUCBRNBALNDIBMO RE INFORMATD @NXD VNP ISE
DETAILS IN THE )ELP FEME"SUPPLIED WITH 7

6.3 Checking data is balanced

B8HEN YOU PREPARE THE DATA FILE S FOR A MODERERBNTMWAILR
CONDITIONS ARE SATISFIED

'OR EXAMPLE FOR 4TYLIZED +OHANSEN COSTS IN EACH INDUS
CORRESPONDINGNCOMMODWMICH ALLOWS EACH INDUSTRY TO P
THERE ARE TWO BALANCING CONDITIONS COSTS IN EACH INDU
INDUSTRY AND OUTPUT OF EACH COMMODITY FROM SEVERAL |
COMMODITY

SHE'#5# FILE FOR A WELL CONSTRUCTED MODEL WILL CONTAIN CO
AND EVEN ASSERTIONSHBEBNSEICBMOWY THE MODEL RUNNING IF
COMMON PERHAPS AS PART OF A SEQUENCE OF PROGRAMS TO
5"#-0 *NPUT FILE TO READ THE DATA AND CARRY OUT THE CALC
5"# FILE WILL WRITE THE RESULTS OF ITS CALCULATIONS TO A |
BALANCE

8HEN YOU ARE CHECKING BALANCE YOU$SNPRDGRAWEE®NNYMRRE
FIGURES OF ACCURACY SEE SECTION

6.3.1 SJCHK.TAB to check balance for Stylized Johansen

4UPPLIED WISHISTHE FILE#WHI|ICH IS USED TO CHECK THE BAL
4TYLIZED +OHWNISHIS FILE TO SEE TTHHETENHAB YAISOE SVAE WO BIF O
COMMODITY AND %7%$0454 COSTS INRERAQHK ENOR §F HES EATNDOT HH
CALCULATED AND WRITTEN TO AN OUTPUT FILHS"NNCERYPEDI G
PROGRAM WILL STOP WHEREANN ERR GRGINIFHEANTF

:OU WILL ALSO SEE THAT A CHECK IS MADE TO COUNT THE NUM
SHOULD BE NONE

8E ENCOURAGE YOU'# @WRUM ¥B$T O5CHECK THE BALANCE

*F YOU PREFINR&TOFUBETSMAKE SURE THAT BOTH DEFAULT DIRE
THE 4TYLIZED +OHANSEN FILED OREA+QGTHARED PRROSDIUREBNOR TP U
FOR SIMPLICITY B5HEN RUN (&.4*. USINGHENN&AND. HAE RUN,
71EW *NPUT OUTPUT FILES AND LOOK AT THE VALUES OF %7%$0.
4+%), )"3 "LSO CHECK THAT THERE ARE NO NEGATIVES IN THE L



(&.1"$, USER MANUAL

*F YOU ARE WORKING FROM THE COMMAND PROMPT CHANGE INTO T
+OHANSEN FILES-05BENSRUNKSTAB TO PRODUCE OUTPUT FOR (&.4*. F

TABLO -pgs sjchk
5HEN RUN (&.4*. TAKING INPUTS FROM THE $OMMAND FILE SJCHK CM
GEMSIM -cmf sjchk.cmf

8HEN (&.4*. HAS RUN LOOK AT THE VALUES OF %7%$0. %7%$0454 AND
SICHKANYRALSO CHECK FOR NEGATIVE VALUES

6.3.2 SJCHK.TAB to check balance of updated data

SBHENEVER YOU CARRY OUT A SIMULATION THE UPDATED DATA SHOU
ORIGINAL DATA h OTHERWISE THERE ISIISOMERHMAGCRVRODBGLWITH TH

*T IS EASY TO "USEO4€H)EGBK THE BALANCE OF THE UPDATED DATA 4+-
PERCENT LABOR INCREASE SIMULATION CARRIED TGHUT VIAMVE -HHE. 'FI1&
4+8), $.' AS 4+-#%), $.' AND ALTER THE STATEMENT

file iodata = SJ.HAR ;

TO READ

file iodata = sjlb.upd ;

5HEN RUN (&.4*. TAKING INPUTS FROM $O0MM@KNADOT FTHE OWUJEBUTSFILE
4+-#%), )"3 PRODUCED AND CHECK THAT 4+-# 61% IS STILL BALANCETL

" MORE SOPHISTICATED PRODUCTION QUALITY MODEL'"{fSsHOUWELD INCL'
SHAT WCAECKING OCCURS EVERY TIME THE MODEL RUNS h SO ALERT

6.3.3 GTAPVIEW for checking and summarising GT AP data

5HE STANDARD KL E REFERRHEBD&BOPR®O®VYSDES A SUMMMRY AOB EANN Y8 (5
HAVE PROVIDED (81W&BH BHE$S(EEXAMPDOBRSCAN SEE AN EXAMPLE OF Tt
5'# FILE IN SECTION

SHE FILE (517&8/S AN INTERESTIN& EXLAEMPQE DPXAMBLE LOOK AT THE
(%1&91&/% AND HOW THEICAENE SWNEPAEARE BUILT UP VIA SEVERAL
NEAT WAY OF ARRANGING SUMMARY DATA ONTOANEBRD ABEEONOCAAEAPT
THESE TECHNIQUES IN YOUR OWN WORK

6.3.4 Checking the balance of ORANIG data
4EE SECTIGNR DETAILS ABOUT THIS

6.4 Which program to use in file conversion?

:OU NEED TO CONVERT BETWEEN FILE FORMATS

AT THE START OF THE PROCESS OF CONSTRUCTING A MODEL DATAE
FIRST STORED IN )"3 FILES

"AFTER A SIMULATION WHEN RESULTS IN 4- AND PERHAPS )"3 FIL
PROGRAMS SUCH AS &X0XL .ATLAB OR .S8

7IEW)"3 CAN BE USED INTERACTIVELY TO DO MANY CONVERSIONS Bl

LINE PROGRAMS IF AVAILABLE ARE PREFBRBERIPTSHEY CAN BE RUN

SABLEBELOW SHOWS WHICH PROGRAMS TO USE IN CONEF HRBIINE RO MES
SOURCE AND COLUMNS DESTINATIONS ARE LABELLED WITH LETT

'OR EXAMPLE THE VALUES OF COSTS IN INDUSTRY AND OF OUTPUT COMI
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)"3 (&.1"$, )EADER ARRAY FILE

9-4 &XCEL 4PEADSHEET FILE

$47 TEXT FILE AS SAVED OR READ BY &XCEL MAY BE COMMA
42- TEXT FILE IN DATABASE FORMAT ONE NUMBER PER ROW
595 (&.1"$, TEXT FILE A SPECSAIE TOHPAP DER$47

(%9 BINARY DATA FILE USED BY (".4

4-  (&.1"$, SOLUTION FILE

Table 6.2 Programs to use in file conversion

j*N OUT)"3 9-4 $47 42- 595 (%9
’ HAR XL
)" 3 HEADX%;EHHRRCSHAR'RWHARGDX
9-4 9 XLS HEAD &XCEL &XCEL
$47
42 - CSV HAR

MODHA . . ;
595 TXT HAREW)"3 7IEW)"3 7IEW)"3
(%9 GDX HAREW)"3 7IEW)"37IEW)"3
4 - SLTOHTIEW)"3SLTORIEW)"37IEW)"37IEW)"3

*N MANY CASES ALTERNATIVE PROGRIEWS "GCOAN BE WMSED CRINR/
TABLE ABOVE SHOWS THE MOST APPEALING COMMANBW)IBEI® RC
SHOWN /OTE THAT FROM XLS HEAD CAN READ EITHER 9-4 O
7TEW)"3 CREATE OFWIORWVAE 914DERES

SHE PROGRAMS GDX HAR AND HMREGCIOM MANDSEWNEH GNLY PROGR
DISTRIBUTED"®ITAH (GHIFERBDNF VERSIONS ARE DISTRIBUTED WIT

SHE PROGRAMGSWAHRABRSVXT HAXR XKIAR HEAD XLS AND XLS HEAD
8INDOWS ONLY PROGRAMS *F THEY ARE"WHOMAILIREBAMATI ONC LYLODUX
DOWNLOAD THEM FROWEBIEHH AT @WOWBEMODELS COMBGPBARIKN F
INSTRUCTIONS HXR H®RNG/OSAY SIMPLY TYPE FROM THE COMM/

txt2har
*N THE TABLE ABOVE 42- MEANS TEXT FILES WITH LINES LIKE
"CitrusFruit","France","Germany","2005", 3974.2

MEANING THAT EG TONNES OF CITRUS WAS EXPORTED FR
OPTION PAHB® OFFAIRLY HEAVY DUTY WAY TO TURN )"3 INTO 42
'OR MORE ABOUT .0%)"3 BER CHAPBEREE GNBPHEMR S£EE CHAPTE
AND

50 EXTRACT RESULTS FRGM¥A MASOBETUCGELIFME S OINVERT INTO C

" A $47 TEXT SPREADSHEET FILE WHICH MAY"SERERAIS B EZXB EE
USED TO SELECT PARTICULAR RESULTS

"A)"3 FILE h SEE CHERDER MAPPIWSEBIOIB SELECT PARTICULAR
MIGHT BE PROCE#-9SEROEBRAM OR IT MIGHT BE CONVERTED TO
PROGRAMS LISTED IN TABLE

4EE RBUENNING)E8-FROM THE COMMAND LINE

6.5 Further information

SHERE ARE MANY TECHNIQUES USED IN PREPARING AND UPDAT
BRIEF INTRODUCTION TO THE TOPIC 4UGGESTIONS FOR FINDIN


http://www.copsmodels.com/gpmark9.htm

(&.1"$, USER MANUAL

"CEGATVOEW )"3 BETAEROMMAND LINE PROGRAM "GG)"3 CAN BE USETL
METHODS ARE DESECOR)I'BEXELR THE 7

5"#-0 *NPUT SEIEEEXAMPLE USING MAPPINGS IN SECTION

%ISABEEGARTOOAMNW CAN BE CARRIED OUT USING THE OLD FASHIONED CO
DOWNLOADABOP FROWSEMODELS COMLOERNRFKHEENVMEWER COMMAND LI
PROGRAM %AGG)"3 INSTRUCTIONS IN %AGG)"3 DOC MAY BE MORE C
NEED TO WWROTEROGRAM TO DO SOME OF THE JOB

1ERIODIC COURSES ON THE PREPARATION OF DATA FOR $(& MODELS
HTTP @AOWBMODELS COM PGEMDATA HTM


http://www.copsmodels.com/gpmark.htm
http://www.copsmodels.com/pgemdata.htm
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7  GEMPACK file types, names and suffixes

(&.1"$, PROGRAMS USE ABREWHERIICEF TIFES TO COMMUNICATE B
RESULTS G6SUALLYFTXEEXICENSAMNE SNBICATES THE FILE TYPE

7.0.1 Files with system-determined suffixes

40ME TYPES OF FILES MUST BE BIXESN SOB TEXANSE RERNMIIREDS U
5"#-0 *NPUT FILESXHASVEEBOW WE LIST THE MOST IMPORTANT TY
DETERMINEKESUFEE ALSO

Table 7.1 File type with system-determined suffixes

"ILE TYPE AUFFISYPE 4EE

S"#-0 *NPUT FILE S# TEXTSECTION
5"#-0 *NFORMATION FILE * TEXTSECTION
40LUTION FILE 4 - BINARCYHAPTER
(&.1*& 1RINT FILE 1* TEXTCHAPTER
&QUATIONS FILE &2 BINARRHAPTER
(&.4*. "UXILIARY 4ATATEMEN#4FIBENARECTION
(&.4*. "UXILIABKYESFILE (45 BINARBECTION

5"#-0 GENERATED "UXILIARY94TRTNEMRBYE C TH QLN
5"#-0 GENERATEDABIXHELFAIREYOS BINARECTION
5"#-0 GENERATED PROGRAMO3 TEXTSECTION

&NVIRONMENT FILE &/ BINARBECTION
.ODEL *NFORMATION FILE .*/ TEXTSECTION
A0LUTIONCGIE@EHRFS FILE 4-$ BINARBECTION

&XTRAPOLATION "CCURACYYRILEEXTSECTION

SHENEVER A PROGRAM ASKS YOU FOR THE NAME OFFANESOKF AW
SHOULD NEVER FNXCUNDEBEOUREISRET SINCE THHX ROTGERMMTWI AL LA
EXAMPLE IN A $SOMMAND FILE PUT

Solution file = sjlb; ! Correct
RATHER THAN
Solution file = sjlb.sl4 ; !Incorrect

4IMILAR TO THE 4-BICOENTIOMN LEVEBFRANB %$7- FILES SERDSEC"

7.0.2 Suffixes of other files

&VEN THOUGH D&OES NOT FORCE YORIXBSUSERSPERERIEGISES TH
DFERENT TYPES OF FILES WHERE IT HAS BECOME CIER® MARUS,
CERTAHMNBYF&XAMPLES ARE IN THE TABLE BELOW
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Table 7.2 Commonly used suffixes for other files

'"ILE TYPE 6SUAL 4AUFBNPESEE

JEADER "RRAY DA)TA FILE BINARCYHAPTER
SEXT DATA FILE 595 TEXTCHAPTER
6PDATED )EADERG6RRAY)"BILBINARECTION
$OMMAND FILE $." TEXTCHAPTER
4TORED INPUT FIBB* */1 TEXTSECTION
4PREADSHEET .APPING FILETEXTSECTION
40LUTION FILE INAP-3 FORMBINARECTION

*N SOME CASES THERE ARE CONSIDERABLEFADENANDARGESAMMRIANM USIN

" SOME $OMMAND FILE SYNTAX IS ENLY$SAVAHRABIEETFOWNOU USE SUF

"WHEN YOU OPEN A J)EADEBRN)RRABYFDIEFFEAWUIH IT ONLY BHXEWSS YOU FI
)"3 %" 61% 46. 40- 4-$% 4- $%- ABD S 13"

"WHEN YOU INSHFAIQERIAINIKIEE SRE ASSOCI'STEHIROGIRAMS&.I0R
EXAMPLHEAND $.' FILES ARE ASBOQTEAREHMHMEIMEANS THAT IN &XPLOF
S"#MATE ICON IS SHOWN BESIDE THESE FILES AND YOUMAAMNE DOUBL|
4IMILARLY )"3 AND 61% FILESEARE3AASOCIATEDLWSTHMRE ASSOCIAT
7TIEWA40 -

.ANY OF THB ,(ROGRAMS S§UIXESESORSOBETPUT FILES THEY CREATE 'C
OFTEN SUGGEHARSE FIOR ITSEOSBTUBGESTLEAB YOU GO ALONG WITH TH
YOU HAVE GOOD REASONS TO DO OTHERWISE

7.0.3 Files N binary , header array or text?

S5SHERE ARE TWO BASIC FILE TYPES ON ALL COMPUTERS h TEXT FILES
BINARY EXOEBILES ARE MORE PORTABLE h THEY CAN BEINIKARWYEBIIOERS F
ARE MORE COMPACT AND FASTER TO PROCESS BUT USE ONE OF A N
PROGRAMS CAN READ OR,OREASTEENHEHRAL(&ILES OF EACH AWRE AS I

JEADER "RRAY )"3 FILEAREEHMREMWRPARR BINARY FIH EBSOUNE@DDOFAEAN |
FOR MODELS "LTHOUGH NOT RECOMMENDED YOU CAN ALSO HOLD S
MUST FOLLOW A STANDARD FORMAT DESCRIBED IN CHAPTER

7.0.4 Why so many files?
8E HAVE LISTED MANY OF THE IMPORTANT FILEBABANE DISCUSSED TF

40ME FILES ARE CREATED TO FACIFIHRHKETCEXMIRONGIRAN BO N 'BRT BOEAN
(&.4*. "UXILIARY FILES ALLOW COM-MUANNDA®ILAON. BETWEEN 5

OTHER FILES ARE CREATED FOR USERS TO LOOK AT OR USE 40ME C
SIMULATION RESULTS WHILE OTHERS MAY ALLOW EXIECERNENREED MOD
EXAMPLE WHEN (&#40. ®GERNERATED PROGRAM RUNS IT MAY PRODUCE

SHEPDATED DATAPRDNIPELBNSFORMATION ABOUT THE SIMULATION A
POINT FOR OTHER SIMULATIONS SEE SECTION

"5HEQUATIONS &A2AN BHBESED AS THE STARTING POINT FOR +OHANSI
CHAPTER

" 5HEXTRAPOLATION "CCURACBEQUSEPRIOB® TELL IF THHECIDNUODOYON PR
ACCURATE FOR YOUR PURPOBENGIEEYOBEICNMIAXYNNEED TO RE RUN IT W

T "N&NVORMENT &/ 4AVLEG AN &NVIRONMENT FILEERANHSSIMBASTION
WITH THE SAME CLOSURE YOU SIMPLY GIVE THE NAME OF THE &NV
WHICH OF THE VARIABLES ARE EXOGENOUS OR ENDOGENOUS 4EE
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7.1 Allowed file and directory names

#OTHNSDOWND (&%, IMPOSE CERTAIN RESTRICTIONS ON FILE ANEL

" 'ILE NAMES ARE NOT CASE SENSITIVE 40 FOR EXAMPLE THE
AND SIJ5HNRB IF YOU CREATE A NEW FILE CALLED SJ )"3 YOU
CALLED 4+ HAR OR SJ )"3

" (&.1"$, PROGRAMS NEVER ACCESS OR PRODUCE FILES WHOSE
EXAMPLE IF YOU TRY TO CREATE A FILE CALLED XX OUT TH
WILL BE CREATED "LSO THE LAST CHARACTER SHOULD NOT B

" (&.1"$, PROGRAMS DO NOT RELIABLY SUPPORT FILE NAMES CO
CHARACHRAR®ODLOGISE FOR THIS INCONVENIENCE

" (&.1"$, 8INDOWS PROBRAMEW§"3 ETC DO NOT RELIABLY SUPP

OR SO WE ADVISE YOU TO NOT TO USE THESE CHARACTE
:OU MAY NOT USE CHARAP®NERISE NAMES

" 8E ADVISE YOU NOT TO UBIEN GHIAR NG MERSS

" 7&3 LONG FILE AND FOLDER NAMES SHOULD BE AVOIDED

WIRCTORY ARMBMRESTRICTED IN THE SAME WAY THAT FILE NAMES

WITH A LEGAL NAME IT MAY NOT BE POSSIBLE TO CREATE THE
$HINESE OR 4CANDINAVIAN CHARACTERS IN A DIRECTORY NAME

1REVIOUS VERST®NSNOF QK.TRAN IMPOSED TIGHTER RESTRICTIO
SECTION1% O®U MIGHT STILL BE USING RRAEEG\ROWSHNB TA&LN
COMPATIBILITY WITH THOSE

"4TICK TO LETTERS DIGITS AND @ AND AVOID SPACES It

"NOTHER VIRTUE OF OF THE ABOVE RULE IS THAT IS SIMPLER T

7.1.1 File names containing spaces

50 SPECIFY A FILE NAME CONTAINING SPACES IN A $SOMMAND %
solution file = "my sj";

4EE SECTIGNR DETAILS

*F YOU ARE RUNNING A PROWG MAN TNNTER AODIWVBILOXTE S WHEN S

CONTAINING SPACES 4IMILARLY YOU SHOULD NOT ADD QUOTES
45* FILES

*F YOU ARE SPECIFYING A $OMMAND FILE NAME 45* FILE NAME
SECTIONENCLOSE THE NAME IN DOUBLE QUOTES IF IT CONTA

gemsim -cmf "c:\my sj\my sjlb.cmf"

7.1.2 Characters in stored-input files and command files

5# CHARACTERS AND OTHER CONTROL CHARACTERS "4%$** CHA
4TORED INPUT FILES ANMDCFHOANRMAENBERS LARSE REPLACED BY A SIN
CHARACTERS ARE REPLACED BY A SINGLE SPACE BUT WILL CAU
ERROR MESSAGE IF IT FINDS A $ONTROL ; CHARACTER BEFORE
TWO OR MORE IN THE FILE

S5HERE IS NO TESTING FOR OTHER CHARACTERS "4%$** CHARACT
IN FILE NAMES h SEE SECTION

4EE FOR SOME NOTES ON 6NIX FILENAMES
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8 Overview of running T ABLO and the T ABLO language

5"#-0 1S THE"®& .PROGRAM WHICH TRANSLATES THE ALGEBRAIC SPECI
A FORM WHICH IS SUITABLE FOR CARRYING OUT SHMWCAN BMES WITH -
EITHER (44 (45 FILES USE®DP PBRGRAVHELZ(&*1 OR ALTERNRANVERD GRAI
REFERRED#TO ABSNARATED PROGBRBAWRITHENASENERATED PROGRAM Y
THEN COMPILE(ANBEINKOGRAM TO CREA'TH: 0T 8 E NSEORAHR H[E PRFOTGREA b
(&.4*. OR THE &9& FILE CAN BE RUN TO CARRY OUT SIMULATIONS

SHIS CHAPTER CONTAINS AN'#NO RTOD COMBPIN | NG" RDIDEIENNIK BMG E5D
PROGRAMS ANDFTOO*WRUTIRGES

$HAPTERS ROVIDE COMPLETE USER"B-QCRRMEMNR AN I'& NDQTHES & ASG E
5"#-0 IS THE MEANS BY WHICH ECONOMIC MODKL SASRIEEISVCPRIBM BNINED
INTRODUCTORY OHARHERGU SHOULD READ FIRST

SHAPTEROVIDES SOME OF THE FINEOP RNICT WBIONWGT HHOUMMN NTNIGNSEARIZE S
EQUATIONS AND ABOUT ITS $ONDENSATION STAGE

SHAPTER A FULL DESCRIPTION OF#T®H ENSPYINTRANX RE QUEREDOGHINS TAE R
COMPREHENSIVE DESCRIPTION OF THE SEMANTICS AND A FEW POIN
FROM CHAPDRRTHE CURREBNT VERSION OF 5

SHAPTPESCRIBEBSOTHEATEMENTS FOR POST SIMULBUJIIOINS RORND T H BSS MNOXG
SHOW SamkélWwetsCAN BE USED TO PRESENT TABLES OF WINNING AND LO

$SHAPTPROVIDES SOME ASSISTANCE WITH THE IMPORTANT TASK OF \
CARRYING OUT THE CALCULAPRONGIIDY SO VMENDE BAARBTEROUT INTER
DYNAMIC MODELLINGNNCHANWERIVE EXAMPLES OF "WAXS IN WHICH T
LANGUAGE CAN BE USED TO EXPRESS REULEBTUILONBG® IPASPWHREHWAT HFIINR -
AND SEMANZFICSNPRUD FILES

$HAPTEBRVES RULES FOR LINEARIZING LEVELS EQUATIONS AND INDIC
SHOWN ON THE *NFORMATION FILE

8E EXPECT THATOGHARTEHEHERBSED MAINLY AS A REFERENCE DOCUMENT
THROUGH IN ORDER 6SE THE *NDEX TO HELP FIND THE RELEVANT P
S"#-0

$SHAPTER®DESCRIBE CARRYING OUT SIMULATIONS ON ECONOMIC MO
USIN&-8B

8.1 Running T ABLO on an existing model

" 3UNNINGOS5FROMI@. IS DESCRIBED INNDECTIONS

" 4EE THE EXAMPLESANDS BETROUNMINGEOGR THE MODELS 4TYLIZED +OF
.INIATURE ORANI .0

"4EE THE EXAMPLESTIOl SEKKHRENSIS RUN WITH A 4TORED INPUT FILE
CONDENSE THEL MO DEQLSE'/¢]

&ACH OF THESE EXAMPLES ASSUMES THAT YOU WISH TO RUN AN EXI

MODEL

:OU WILL FIKMAITTHEATSEE SHEHELIOW AND SERCROONDES AN EXCELLENT IN!

WORKINGMWOTHNBUT FILES ESPECIALLY FOR IDENTIFYING AND ELIMIN

8.1.1 Example models ORANIGO1 and GT AP61

*N CHAPHERATYLIZED +OHAMNSEAS UGEBPLAS TTHE MAIN EXAMPLE MODEL
CHAPTERS THE MAIN EXAMPLE MODELS ARE
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THE 03"/* ( MODEL .AY "#-0 MM AWTE KBILE 03#/WRIBTEN BY .ARK
AND COLLEAGUES FROM THE $ENTRE OF 10LICY 4TUDIES AND

THE"(5MODERS/ION "UGUST#-0 *N\PURBBELES6SWRITTEMBY 5
JERTEL AND COLLEAGUES FRPRNDEHENAEXNSERAFIORURBERABISIV ER
AN %OUGALL

5HE FILES FOR THESE MODELS ARE AMONGIST SHE SKAMRBINBS S|

Running the ORANIGO01 Model
7TIEW THE 03"/*( M'@DMATENBY OPENING'#HFROM PHE (&XAAMPLES
DIRECTORY USUALLY $ =(1=&9".1-&4
50 RUKM-6 ON THEOS*NPUT FILE 03#/*YO®B SHOULD USE THE 4TORE
CARRIES OUT CONDENSATION

*F YOU HAVE A 40URCE CODHESEERBEONIICH (& .3( 48*~0'O0 WRITE
GENERATED PROGRAM "T THE $OMMAND PROMPT THE COMMAN

tablo -sti og01tg.sti (creates TG-program ORANIG01.FOR).
Itg oranig01 (compiles and links to produce ORANIGO1.EXE).

OR YOU COULD#cQ £ BHH BOMAINES SELECTING OG TG STI TO R

*F YOU HAVE THE &XECUTABLB *MBEH NERFSLEN OR4 &S5* "T TI
PROMPT THE COMMAND TO USE IS

tablo -sti og01gs.sti (produces output for GEMSIM)
OR YOU COULD#CEQ@ I£SK BHH BOMAINES SELECTING OG GS STI TO R

*F YOU ARE WIOIR&.I NSEINE 8#T- 0T B P BuD flom STl fle AND THEN SELECT
FILE O( (4 45* OR O( 5( 45* ANDRUhRHBEUNN C@&ANCK ON THE

Running the GT AP61 Model

4IMILARLY YOU CAN WBEWENHBY(2OPENTNG SHERFOMET(IBES (& .1
&XAMPLES SUBDIRECTORSYHIN MODERLTEXSCENEIEKDRS A CONDENSA®
SUCCESSHELATYORED INPUT HLESC ALREBEGSBENERATED PROGRA
(5"1 (4 45* WRITES AUXILIARY FILES FOR (&.4*.

*F YOU HAVE A 40URCE CODHBESEHERBEONI IBH- 4. 1"T THE $OMMAI
PROMPT THE COMMANDS TO USE ARE

tablo -sti gtap61tg.sti (creates TG-program GTAP61.FOR)
Itg gtap61 (compiles and links to produce GTAP61.EXE).

OR YOU COULD#cQ £ BHMH BOMAINES SELECTING GTAP TG STI TC
ABOVE

*F YOU HAVE THE &XECUTABLB,*MBEH NE'FSKEGNMBF (& .THE $0O!
PROMPT THE COMMAND TO USE IS

tablo -sti gtap61gs.sti (produces output for GEMSIM)
OR YOU COULD#CEQ@I£K BHH BOMAINES SELECTING GTAP GS STI TC

*F YOU ARE WIOIRK.INSEINE 84T 0T B P BuD flom STl fle AND THEN SELECT
FILE"1I5 (4 45* OR (5( 45* AND THENROGLBOK TOO\NTHE

4YNTAX AND SEMANTIC ExAMRPBES FREN DBEAR D"%5 5# ARE USE
IN THROUGHOUT THIS CHAPTER SO THAT YOU CAN-CISHGAKEAMEQT
WORKING MODEL

8.1.2 TAB file and WFP/PGS on command line

*F YOU DO NOT WANT TO DO ANY CONDEMSAITEONAND TYONSRONC
SPECIFY ANY OPTIONS OTHER THAN 1(4 OR 8'1 AT THE"8QDE ST
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*NPUT FILE ON THE COMMANBOLEBREOWHEN ROMSRUN BATCH MODE AND
EXPECT ANY OTHER INPUT *F THERE#ARIE EC GR\UUNEWN S SGTWINHA PTG S NOSR |
THOSE CONDENSATION ACTIONS BUT GIVE NO OPPORTUNITY FOR OT
STAGE

" :0U SPECIFY THEANAMBNRIFT THEESON THE COMMANDFLXN#® DON T IN
" :0U CAN SPECIFY 1(4 BY PUTTING PGS ON THE COMMAND LINE

" :0U CAN SPECIFY 8'1 BY PUTTING WFP ON THE COMMAND LINE

Examples
50 RUN-6 TO PROCESS 4+ 5
tablo sj

5HIS WILL PRODYECE GENERRTAED PROGRAM OR OUTPUT FOR (&.4*. DE
DEFAULT ACTHON &EOR WHECH IS RUNNINGH-5GIENERPAAEDTPABBGGRAM IF
5#-0 &9& IS FROM A 4DRIRNON OBDR IS (&.4*#IP 89& IS FROM AN
&EXECUTABLERMAGEOR,(&.1

50 RUKXN-6 TO PROCESAMND+PRODUCE OUTPUT FOR (&.4*.

tablo -pgs sj

50 RUKN-6 TO PROCESAND+PRODUCE OUTPUT FOR (&.4*. AND SEND AL
4+(4 -0¢(

tablo -pgs sj -log sjgs.log

50 RUKN-6 TO PROCESAND+PROD'EECE GEHNEERATED PROGRAM 4+ '03

tablo -wfp sj
OR
tablo sj -wfp

THE ORDER IS NOT IMPORTANT

*F YOU SPE@IBY"NPETSFILE ON THEI TCOSMMAR BAMNEEAS IROUERANXG IVELY
AND HITTING CARRIAGE RETURN FORIEFEARNYD BEERONSHOEXEEPT THE

8.1.3 Running T ABLO from T ABmate with no STI file

4IMILAR TO THEBKBOWB UTTHBO ™ MMM BE RENSWITHOUT A 45* FILE 5HE
Options...Code and OtheM ENU ITEM IS USED TO#€COORRROU GCEHSEAHEGRTRAN PRO
(&.4*. OUTPUT

8.1.4 Preliminary pass to count statements

5"#-0 CARRIES OUT A PREL'"W™MDNANRYUFPARSESEOR NHEB PASS IT JUST CC
THEFERENT TYPES OF STATEMENTS AND ALLOCATES MEMORY FOR TF

*F A LINE GHFOYONPUD FILE IS TOO LONAHSEEBEGCRICNPOINTED OUT C
PRELIMINARY PASS#-ONDDHEATNCOASE HERJAQHESIKMN®S THIS LONG LINE AN
5"#-0 AGAIONU MAY FIND THAT THERE ARE ERRORSEEABSHME HRASSNROOSITI
REALLY CHECKED ANYTHING EXCEPT LINE LENGTH ON THE PRELIMIN,

8.2 Compiling and linking T ABLO-generated programs

$OMPILING AND"#{0 IGRIGERRATED PROGRAM REFERS TO WHAT HAS BE
AND

*F YOU ARE WORKING AT THE COMWNANDINROMPT THE COMMAND -
-5( PROGRAM NAME FOR EXAMPLE LTG ORANIG OR LTG GTAP

*F YOU INCLUDE PG'S$St-QRC OWNAONINAUHEEBING THE NAMEIDE THIEES5 PGS OR
WFP IS IGNORED
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WILL COMPILE"ANDGEHNERASTED PROGRAM

*F YOU ARENU&SINGO8) CAN COMPILE ANTonipli&l& LMK A MUEN\DLE R:. & 18
Simulation ME N U

S8ITHIMMATE WHEN HABHERIOGBHESTI BUTTONS IS USED TO PRO
PROGRAMIAY BE RUN AUTOMATICALLY OR YOptidniM.€ddeBakd PIRED M P T
MENU ITEM

5HE INPUT TO THE COMPILE"ANIDDGHNERPAREOEBSBOGRAMHE F0OR E X,
03"/*( '03 5HE OUTPUT IS AN'&Z2DEGHNERAOTREDHFPEROGRAM FOR
03"/*( &9& OU RUN THE &9& FILE TO CARRY OUT SIMULATIONS

8.3 Writing a T ABLO input file for a new model

*F YOU WISH TO#DFHEVEIFOO(RAY® UR OWN MODEL WITHOUT RELYING
ABOUT IT ®©OESCIHEIBES HOW TO BUILD A NEW MODEL USINGO4TYL
SUMMARISE THE STEPS ARE AS FOLLOWS

8RITE DOWN YOUR EQUATIONS IN ORDINARY ALGEBRA $HOOSE
MODEQU :MAY NEED TO LINEARIZE YOUR EQUATIONS BY HAND S

$OMPILE A LIST OF VARIABLES USED IN THESE EQUATIONS
$OMPILE A LIST OF DATA NEEDED FOR THE EQURMUIENSI SLEVELS
8ORK OUT WHAT SETS ARE INVOLVED FOR THE EQUATIONS VAR
$ONSTRUCH NIQBRMATE SEE SHBELOW AND KEEP CHECKING TH
5'#-0 CHECK BUTTON UNTIL YOU HAVE REM @\OENDT AILNLS SA MRAAD
EXAMPLE SHOWING HOW "FOOCOIRR E CFIl LHRSR GRSIANDSF OCRH AMA-BPER S
SYNTAX NEEDED "HOOWSRIA EEWMENR S 6SE OTHER MODELS AS EXTIE
5"#-0 CODE

*F YOUR MGEEL OJ LIMRY NEED TO CONDBEBEWT h SEE SECTION

:OU CAN RUN YOURINM@DBIRWITHHNESSOMMAND PROMPT 5HE SIMI
IN CHARNBPRIN MORE DETATIOIN CHAPTERS

8.4 Modern ways of writing T ABLO input files (on a PC)

"LTHOUGH YOU"EANLEBEWMMEAS5ANY TEXT EDITOR SUCH AS EMAC
USE (&%, S"#.ATE TEXT EDITOR

8.4.1 Using TABmate

6NLESS YOU HAVE A FIRM PREFERENRKE CORMAENDT HERTAE® UE B BT
BECAUSE IT HAS MANY IN BUILT FUNCTIONS TO ASSIST YOU INC
" $OLOURED HIGHAIGISYINTAX FAND OF $OMMAND FILE SYNTAX
T &ASY#50 SYNTAX CHECKING ALLOWING Y#OBIO®B CORRECT ERRO
" POWERFUL (LOSS FEATURE WHIH) CISPEAWHERHE R ALRHICSER Y
COEIEIENT IS USED 3HRDb SECTIOW
:OU CAN HAVE MULTIPLE FILES OPEN AND CUTNANIWBABAE BET

.ORE DETAILSMAMBIEEUCAN BE FOUND IN SECTION

8.4.2 Using T ABmate to find a closure and suggest substitutions

5"#M A TIBoIS...Closure COMMAND HELPS YOU TO FIND A STANDARD CLO
BE USED TO FIND LOGICAL ERRORS IN YOUR MODEL TO SUGGE:
5HE RESULTS OF THE CLOSURE ANALYSHXEESCONTAINED IN A

S"#MATE STARTS FROM THE PREMISE THAT THERE MUST BE THE
IN YOUR MODEL #Y EXTENSION WE CAN USEFULLY IMAGINE TH
7TARIABLES NOT EXPLAINED BY ANY EQUATION ARE DEEMED TO I
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*N ORDERMPAOHRE S0 KNOW WHICH VARIABLE IS EXPLAINED BY A GIVEN
NAMING CONVENTION FOR EQUATIONS 5HE CONVENTION ISISHAT TH
NAMED &@P PREFIX &@ *F YOU DO NOT FOLLOW THIS CONVENTIC
YOU ALTHOUGHAIMAEERBIILOWODBRK NORMALLY

6SE THHIMATE MENU ®AMMefpdD®ols TO FIND OUT MTOdSE.CloBUeU T THE
COMMAND

8.4.3 Using T ABmate to create a CMF file

5"#M A TTBoIS... \lew/Create CMFWILL CREATE A TEMPLATE $." FILE FOR YOUR M
ADD IN THE CLOSURE SHOCKS AND ACTUAL FILENAMES

8.4.4 Using T ABmate to reformat your code

5"#-0 IS NOT CASE SENSITIVE |IT WIELLEOREEDRIP TA N HE SAWARE 5/ARIA
9 -"# AND X -AB )OWNEYIBRENCY IS DESIRABLE "ANBTEASI BE ENFOF
Tools...Beauty ParlourCOMMAQND CAN CHGASERAABBLES TO BE RENDERED CON
CASE OR WITH THE CAPITALIZATION USEBIWEHEN THEY FIRST APPEAI

8.4.5 Using ViewHAR to write T ABLO code for data manipulation

*F YOU HAVE A )EADER "RRAY DATA FILE CONTAININGNIEBIGGENENEL EM
NAMEIEW)"3 CAN BE USED TO WROTEODEMIE ®TF TTHER/ PFRBUAND OPEN THE
FILE 4+ )"3 FROMSTRKAMRLES SUBIEIEROTCdN ABLO CodeFROM THE

MAINEW)"3 .ENU 5HIS WILL WRITE SOME#MEAXTET @ REHATEL'AMP B BDWRBL AN
FILE AND PASTE IN TEXT FROM THE $LIPBOARD 5HE FOLLOWING TE.

Example of T ABLO code written by V iewHAR

Set SECT # description # (s1, s2);
Set FAC # description # (labor, capital);

Coefficient
(All,s,SECT)(All,a,SECT) DVCOMIN(s,a)

# Intermediate inputs of commodities to industries - dollar values #;
(All,f,FAC)(AIll,s,SECT) DVFACIN(f,s)

# Intermediate inputs of primary factors - dollar values #;
(All,s,SECT) DVHOUS(s) # Household use of commaodities - dollar values #;.
Read

DVCOMIN from file InFile header "CINP";

DVFACIN from file InFile header "FINP";

DVHOUS from file InFile header "HCON";

Update

(All,s,SECT)(All,a,SECT) DVCOMIN(s,a) = 0.0;
(AllLf,FAC)(AIll,s,SECT) DVFACIN(f,s) = 0.0;
(All,s,SECT) DVHOUS(s) = 0.0;

Formula

(All,s,SECT)(All,a,SECT) DVCOMIN(s,a) = 0.0;
(AllL,f,FAC)(AIll,s,SECT) DVFACIN(f,s) = 0.0;
(All,s,SECT) DVHOUS(s) = 0.0;

Write
DVCOMIN to file OutFile header "CINP" longname
"Intermediate inputs of commodities to industries - dollar values";
DVFACIN to file OutFile header "FINP" longname
"Intermediate inputs of primary factors - dollar values";
DVHOUS to file OutFile header "HCON" longname
"Household use of commodities - dollar values";
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71TEW)"3 HAS DONE ALL THE DULL PART OF CODE WRITING AND |
APPROPRIATE FILENAMES FORMULAS UPDATES ETC TO SUIT Y«
DATA MANIPH{OATNGN T FILE

8.5 Condensing a large model

*F YOUR MODEL IGGEETOHEWRNTON YORRTOOMPIUOBVEHR ULD CONSIDER
4EE SECTFONR AN INTRODUCTION TO CANDENSEARIEXABPCEBONS
CONDENSATION ANPOREEUROMER DETAILS #ASICALLY YOU NEE

" "RE THERE VARIABLES YOU CAN OMIT THAT IS VARIABLES T
NOT SHOCKED

" 8HICH ARE THE ENDOGENOGE YARIABBER WFTEOMAEONAR TS 5H
SUBSTITUTING OUT OR BACKSOLVING

" 50 SUBSTITUTE OR BACKSOLVE A VARIABLE YOU NEED TO IDE
DETERMINES THAT V AdreAdBrieBsidnSiD 1S OF THE

5"#M A TIBOIS...Closure COMMAND SEE SECEXONREMELY USEFUL IN SUGC
POSSIBILITIES "LSO VERY USEFUL IS THE $ONDENSATION *NFO

SBECENT VERSIONSAQEOMR.YOU TO SPECIFY CONDE#MSAOESN KACT I
46#45*565& AND #7&, 80-ATEMENTS SEEHR;HCISIONE RECOMMENDE
5"#M A TIgOIS...Closure COMMAND WILL PRODUCE CONDENSATION COMM
5'# FILE

8.5.1 Condensation in STI file: a legacy technique

5HE OLDER METHOD WAS TO SPECIFY CONDENSATION ACTIONS
NOWADAYS YOU SHOULD 4682 %%5B 58 ACGDPD H#EBIDATEMENTSHWITH
FILE#N ATIBoIS...Create in-AB condensation from STICOMMAND WILL CONVERT C(
COMMANDS FROM AN OLDER 45* FILE INTO THIS MODERN FORM

*F YOU STILL NEED TO WORK WITH THE OLD 45* SFHIOBNVMAENT QD E A
CREATE A 45* FILE FOR CONDENSATION SU'H-ABIINET ERRKRCIMAELLY N
OUT CONDENSATION AND TO CREATE A 4TORED INPUT FILE WHI

5"#MATIABEO STIBUTTON CAN CREATE A DEFAULT 45* FILE h WHICH
Tools...Closure COMMAND WILL PRODUCE CONDENSATION COMMANDS T

6SING A BASIC 45* FILE AS A STARTING POINT WOVOHHERANARASHBL
SUBSTITUTE OR BACKSOLVE 8HEN THIS#DOWRETM INPISTARIQAREID
AND CONTINUE IN HHHBUS  COMRAYNG LINKANGGANE RAJINED NP O E
RUNNING (&.4*.

Example - Stored-input files for ORANIG

6SE'SMATE TO LOOK AT THE $ONDEN'SA THBDERFE LAAREOIRVO3 V/ER S |
0( (4 45* WHICH CREATES O'BGTPRDEARM H&.4&.1USING THE PC
0( 5( 45* WHICH CREATBESNEEATED PROGRAM 03"/*( '03 AND
03"/*( "94 AND 03"/*( "95 USING THE WFP OPTION
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9 Additional information about running T  ABLO

.OST OF THE INFORMATHKOO ISBGWIERUNMNKNGPHERSHAPTER WHICH YC
SKIP DURING A FIRST READING PROVIDES SOME ADDITIONAL ADVAN

" THE#50 OPTIONS SCREENS SECTION
"HOW#50 LINEARIZES LEVELS EQUATIONS SECTION
" REPORTING /EWTON ERROR TERMS IN MODELS WITH LEVELS EQUAT

9.1 TABLO options

5HIS SECTION GIVES DETAILS ABOUT"@POT SHNESC K HFAA ARG SHASITEBLE .
DETAILS ABOUT OPTIONS AOAMEABIAGET THE 5

5HE'#5-0 PROGRAM IS DIVIDED INTO THREE DISTINCT STAGES $)&$%$, ¢

*N THE $)&$, SfFTAGEALYSES THE INFGRIMANTRON PINETAED POINTS OL
SYNTAX ERRORS WHERE THB®H HABMMOTEXPEN FOL IBO'WSED OR SEMAN
DHFERENT PARTS OF THE INPUT ARE NOT CONSISTENT WITH ONE AN
AND ALSO TO AN *NFORMATIXN *HILE& RISBQWRE LCYAWIBH BSOQBND BY SEA]
*NFORMATION FILE FOR WHICH PRECEDES BEAECOWE RRR RV R & SAKITE

" 5HE $0/%&/4& STAGE IS OPTIONAL %ETAILS OF KO DE NEATICON AR E

BELOW

" 5HE $0% & STAGE EITHER WRITES OUTRUD GBNRERAZTEDORRW R RI/ANS WH

CORRESPONBI FTAPIWHIE R LE

ON STARFINGY®DU MAKE SELECH-ONS FROON MENBE SHOAMNND BED G SIC
OPTIONS -0( 454* 4#"#13 AT THE TOP OF THE SCREEN ARE DESCRIBEI

:OU CAN CHOOSE WHICH STAGES YOU CARRY OUT USING THE 'IRST 4
OPTIONS - - - SHE DEFAULT CHOICES FOR THESE OPTIONS ARE
4TAGE S5HESE"MBASITARRAB WITH THE $)&%, STAGE THEN IF NO ERRGC
$)&%, CARRIES OUT $0/%&/4& IF REQUESTED AND THEN GOES ON T

5HE OPTION OF CARRYING OUT SOME STAGES DREVELIGPERBERDY INSED
DEBUGGING SHERE IS MORE ABOUT IT IN SECTION
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TABLO OPTIONS
( --> indicates those in effect)

BAT Run in batch STI Take inputs from a Stored-input file
BPR Brief prompts SIF Store inputs on a file
LOG Output to log file ASI Add to incomplete Stored-input file
First Stage Last Stage

--> F1 CHECK L1 CHECK
F2 CONDENSATION L2 CONDENSATION
F3 CODE GENERATION --> L3 CODE GENERATION

RMS Require maximum set sizes to be specified

NTX Dont store TAB file on Auxiliary file

ICT Ignore Condensation statements on TAB file

ASB All Substitutions treated as Backsolves

NWT Add Newton-correction terms to levels equations
ACD Always use Change Differentiation of levels equations
SCO Specialized Check Options menu

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

Your selection >

Main TABLO Options Menu
OPTION "$% IS DISCUSSBELIWWBEETBONHE-WWANBARIZES ANY LEV
WHICH IN TORAT CAR NEEMERICAL PROPERTIES OF MULTI STEP |
OPTION 3.4 3EQUIRE . AXIMBUMTSETHHZH & $"ABT AGHEEQFTHIS OPTIC
SELECTED THE STATEMENT
SET REG # Regions # READ ELEMENTS FROM FILE GTAPSETS Header "H1";
WOULD PRODUCE A4AEEMAMNATCECOHBRR ERAILS
OPTION /85 COULD BE USED WITH /EWTON S METHODI TA'GSE ¥ 5
TO ADD THE DEL@NEWTON TERM TO ALL LEVELS EQUATIONS

OPTION /59 IS DESCRIBBELULNVEECONONO LEADS TO OTHER OPTIO
BELOONWTIONS *$5 AND "4# WHICH RELATE"#® THEES$ S RO EINDNA
BELOW ARE DESCRIBEANIIN SIRENPERGTIVELY BELOW

9.1.1 TABLO input file written on the auxiliary files

S5HE'#-0 *NPUT FILE FOR YOUR MODELABLW RFIILEE N"%® (H G E NEBKA T
PROGRAM (45 FOR (&.4*. BY DEFAULT 5HESE FILES ARE )"3 F
(&.1"$, DEVELOGPHRCSAN USE THE PROGRAM 5ROSRECONER HNETET
FROM THE "ARLIEI &ARLYES

*F FOR REASONS OYOUOMN® IWE N WAL HT 74 (5 ENBPUO UFT LYEOOR BHE "
YOU CANFTUHRIS OEFAULT "T THE "E-RSOROART IOHE SICREBDR MDBR C
INPUT FILE SELECT THE OPTION

/59 %ON T ST&@RFELEHENS"UXILIARY FILE
THEN CONTINUE ASA#AJGUNRBRUNITH THE 5

9.1.2 TABLO file and T ABLO STI file stored on solution file

8HEN THEOS*NPUT FILE IS STORRBIOIN THWE ORXI[4BRFIBE ABBE B E
THI'S®B0 *NPUT FILE IS TRANSFERARAFE FRIOBMTICHEH'E XIQLARYON FII
SIMULATION USING"¢#&046G EERATED PROGRAM 5HIS MEANS THA
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5&95#* SEE CHAGTREERCOWER TNHRAUTSFILE FROM THE 40LUTION FILE 65|
UNDERSTANDING SIMULATION RESULTS

4IMILARLYOU USE A ATOREDB-INPTUHNI F A EORERUMNMNPY T FILE IS TRANSFE
5ABLE FILE PR'@&@PWOEDLBSES®PTION /59 IS SELECTED

S5HIS 4TORED INPUT FILE IS ALSO TRANSFERRED TO THE 40LUTION F
5"#-0 GENERATEDCAROGRAME: 5&95#* SEERBLAPVTER THE 4TORED INP!
THE 40LUTION FILE ORABREMITHE <UKXRLCARY SPEAKING THE 4TORED
"UXILIABYEB FILE IS THE ONE USED#OR*FHBE H§0HROFPEGEAOD RESTAR
SEE SECTIOODINDENSATION ACTIONS MAY NOT BE ON THAEBAEORED INP
40LUTION FILE >

/IOTE THAT THE 4TORED INPUT FILEABLENENETORDL Q@S H HH E UDSPFL DAF
SECTIONN'#S-0 BY INPUTTING

tablo.sti.sti-file-name

OR THE 45* OPTION ON THE COMMANDN LINE SEE SECTION

tablo -sti sti-file-name

*T DOES NOT HAPPEN IF YOU USE INPUT REDIRECTION AS IN

tablo < sti-file-name I NOT recommended

SINCE IN THI-® CANDODS AWARE THAT YOU ARE USING A 4TORED INPUT
5HIS MEANS THAT IT IS USUAL'I#¥OPBRISEIBND PN REONDERNISANEIGN ACT
40LUTION FILE

4INCE THE ORIGINAL DATA IS STORED OIS HWEANSFTHRA TSEEUSELN IRE
EVERYTHING ABOUT A SIMULATION FROM THE 40LUTION AND 4-$ FILE

9.1.3 Specialised check options

$HOOSING 430 GIVES ACCESS TO THE 4PECIAL)®OBDEYIHERCKHEREI @ T IX
ARE RARELYYWSEBESOTHE DEFAULT VALUES FOR THESE UNLESS YOU
MORE OF THE 4PECIALISEDCHRHEEIRNDRODIUDNMORE ABOUT THESE OPTIO!I
EXAMPLE TYPE 4. TO FIND OUT ABOUT OPTION 4. >

Specialised Check Options
( --> indicates those in effect)

Semantic Check Options

SM2 Allow duplicate names

SM3 Omit coefficient initialisation check
SM4 Omit checking for warnings

SM5 Do not display individual warnings

Information File Options

IN1 Has the same name as the TABLO Input file
IN2 Only show lines containing errors
IN3 Omit the model summary in CHECK stage

Select an option : <opt> Deselect an option  : -<opt>

Help for an option : ?<opt> Help on all options  : ??

Redisplay options :/ Return to TABLO Options : Carriage return
Your selection >

Specialised Check Options Menu
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9.1.4 Doing condensation or going to code generation

"FTER THE $)&%$, STAGE IS COMPLETE IF NO SYNTAX OR SEMAN
CHOICE BELOW

Do you want to see a SUMMARY of the model [s], or
perform CONDENSATION [c], or
proceed to AUTOMATIC CODE GENERATION [a], or
EXIT from TABLO [e]:

(Enter a carriage return to proceed directly
to AUTOMATIC CODE GENERATION)

*F YOU SELECT <A> OR IF YOU TYPE A CARRIAGE RETURN YOI
STAGE#OF 5

*F YOU SELECT <C> THE FOLLOWING QHDIGE 0TS | PBREHIEMN TFEOIR AE
DESCRIPTION OF $ONDENSATION

--> Starting CONDENSATION

Do you want to SUBSTITUTE a variable [s], or
substitute a variable and BACKSOLVE for it [b], or
OMIT one or more variables [0], or

ABSORB one or more variables  [a], or

DISPLAY the model's status [d], or

EXIT from CONDENSATION [e] :
*F YOU SELECT <E> AT EITHER'"#OB BHEQRDB T IMWO M) E KB EHE:
<SEE SECHIORE WRITTEN ANMDOHEPROGRAM 5

9.1.5 TABLO code options

8HEN YOU PROCEED TO "UTOMATIC $ODE (ENERATION A $ODE (
HERE IS WHETHER TO PRODUCE OUTPUT FOR-Q&GENERRTEDNPR@
OPTION 8'1 #ECECIEOFHEHEFOTHER OPTIONS IS INTIMATELY B
RESULH-NGGENERATED PROGRAM WILL RUN WE POSTPONE A DI

9.1.6 Identifying and correcting syntax and semantic errors

*F"B-0 FINDS SYNTAX OR SEMANTIC ERRORS DURING THE $)&8$,
ALSO MORETOSERBLIINFORMATION */'" FILE

50 IDENTIFY THESE ERRORS LOOK AT TBR PRAQGRNMATON F4LYENT
ERRORS ARE MARKED BY TWO PERCENT SIGNS 5B *NOG 0O RCMAT §
USUALLY SHOW&-DH'ENWMHIOEELE WITH LINE NUMBERS ADDED LI
BRIEF EXPLANATION IS GIVEN OFLYSPBEARGEUESO YN GO M ERKH ERRODI
WITH AN ERROR POINTS TO THE PART OF THE LINE WHERE THE

6SUALLY THE CHANGE NEEDED TO CORRECT THE ERROR WILL B
NEED TO CONSULT THE RELEQCMRNITY RARX E R R CIRHRPT E KCAMTPICERR

ONE SYNTAX OR SEMANTIC ERROR MAY PRODUCE MANY MORE *
$0&"''*$*&/5 " THEN EVERY REFERENCE TO " WILL PROBICCENA !
*N THESE CASES FIXING THE FIRST ERROR WILL REMOVE ALL C

S"#MATE SEE SEABTAUER AND SEREHROWYNDES AN EXCELLENT INTERF.
5"#-0 *NPUT FILES ESPECIALLY FOR IDENTIFYING AND ELIMINAT

9.2 TABLO linearizes levels equations automatically

SHIS SECTION IS ONA-Y RERBVANTESOWIKBICH CONTATN/EXPRIEAPL

LEVERBS"#-&S%URING THE $)&%$, S#AGER OWHHEMN-BOS*NPUT FILE CON
LEVELS5&026S AND LU'BYEBIL-&S/ IT CONVERTS THE FILE TO A LINEAR
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ASSOCIATED "#I-NEANRPICEDFISE "LTHOUGH YOU MAY NOT SEE THIS ASS
CONVERSION IS DONEONTERNAHOWBY BE AWARE OF SOME OF ITS FE

SHE MOST IMPORTANT FEATURE OF THIS3COINYERABYON I8 YTHAIR PBRG
5"#-0 *NPUT FILE THERE IS"BN"AXISOEHIRATENAME AR USUALLY THAT Ol
LEVELS VARIABLE WITH Pl@ OA FIDRDEAT f'HEXSHNARFE OR-IGFNRU DB

FILE A $0&''*$*&/5 WITH THE SAME MAMMESABECHRARENHNSTHE ASSOCI
5"#-0 *NPUT FILE

OTHER FEATURES OF THIS CONVERSIONOWIBEIBEWEXPLAINED IN SECT

*T IS IMPORTANT TO REALOSEHEIAASIHEAREISOROFHE $)&$, AND ALL OF
AND $0%& STAGES PROCEEDS

AS IF THE ASSOCIAFED *INRBRARIZED 5
FILEBNEHRE ACA-WAMNPUT FILE

5HIS MEANS THAT DURING $)&%$, AND $0/%&/4& WARNINGS AND ERRO
THIS ASSOCIATED LINEARIZED FI'l#&s RANPHER HIHEN IN YOUR ORIGINAL

%URING THE $)&#-GNOGRBMASLLY ECHOES 0T HNPORIGINAIT G THE *NFORN
AND FLAGS ANY ERRORS OR WARNINGS*IOHERHN THHENRTGIENRAE ARIEEL H
*NFORMATION"EIDEWMRHTES 50O DESCRIBE THIS5M0ODELF GEACHVIEBVEY S| T
ASSOCIATED LINEARIZEDI&26OU WISH TO SEE THES5AS880COAIT EB N IINGE /
SO BY LOOKING AT THE $)&%$, PART OF THEE*SHORMPRAROINOFITH E*NNEE
FILE OBTAINED FROM-RDRWNPRISFMAETRESFHE MIXED VERSION OF 4TYLI
:OU CAN LOOK THERE TO SEB/$HNSSEINHAREAZEW IKI2HB'SOMB/GF THE LEV
FROM THIS*NPUT FILE WHICH IS SHOWN IN FULL IN SECTION

9.2.1 Change or percentage-change associated linear variables

S8HEN YOU DECLAREH#AL ENKFIBJR *NPUT FILE YOU MUST ALSO DECIDE
ASSOCIATEDB*L#¥NEARU WISH TO GO IN THE'#ASSWNPIAT EDL EI NNEFAROLE WY /
TO BE THE CORRESPONDING PERCENTAGE CHANGE YOU DON T NEED
DEFAULT *F HOWEVER YOU WISH IT TO BE THEAOQOBRHBHIRO BYING CH:¢
INCLUDING THE QUALIFIERB*$ & S TWWTFRMBERT7 'OR EXAMPLE THE STA

VARIABLE (LEVELS,CHANGE) BT # Balance of Trade # ;

IN A#50 *NPUT FILE WILL GIVE RISE TO A $)"/(& VARIABABE C@#5 IN TF
*NPUT FILE

"S EXPLAINED IN SHERIOKRRE SOME CIRCUMSTANCES WHEN A CHANGI

THE PERCENTAGE CHANGE ALTERNABI£-&WENSYGG DEIC ITAMEEFO LLIEONE

GUIDELINES

" 'OR A LEVELS VARIABLE WHICH IS ALWAY S"R@STDI W\EO FOMR VAILTVAATYIBEN
ASSOCIATED PERCENTAGE"GHA NN H FAES AASSIVEIAR BD* NINETARIZED 5

"'OR A LEVELS VARIABLE WHICH MAY BE"ROSTO WEO Rk RO TOR THHEEGAS $
CHANGE AS"A*LAN&EAR THE ASSOCIAABHD*NMNEARIZEDSHIS CAN BE ACH
DECLARING THE#-EBEWHLRSXT#H-& $)"/(& STATEMENT AS IN FOR EXAMI

VARIABLE (LEVELS,CHANGE) BT # balance of trade # ;

5HAT IS THE QUALIFIER -&7&-4"BX"USE MR SO NETOAREMERES? SEE SECTION
AND BELOW ORAGN ATNIEMENT SEBESEGMION

"CTUALLY THIS IS NOT ENTIRBLEY#A&L CH PATH ATBEDHBRABVELS &) "/ (&
STATEMENT SEBBEOWIONHE ASSGCIATEBAINEAR ADUT KA S TANREIRRIDE THE |
AND C@ DEFAULT3RFABOBE ONUALUBIER -*/&"3@/"3& WHENNMOBE@IECLARE THE
VARIABLE SEEBHEHOWON
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