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1. Introduction

This document explains how to use the Customized RunGEM program to work with the CEER
model. It was originally designed for use at the short course held in Banco de la Republica,
Cartagena, Colombia. It has been recently updated for use at the “Course in Applied CGE
Modeling” that took place in Kitakyushu, Japan, in 2013. It draws on the document “Computing
Guide for MINIMAL Using Customized RunGEM”, by Mark Horridge, March 2001.

GEMPACK is a system of software for implementing and solving computable general
equilibrium (CGE) models. The CEER model is a spatial CGE model, implemented using
GEMPACK and designed for policy analysis in Colombia. RunGEM is a windows program that
makes it easy for you to run any CGE model created with GEMPACK. Customized RUnGEM is
a special version of RUnGEM that has been hard-wired to work only with one or a few par-
ticular models (such as CEER). In this document, references to RunGEM mean Customized
RunGEM, tailored for use with the CEER model.

This document assumes that you have installed on your computer a recent version of
Customized RunGEM (dated March 2001 or later) that contains the CEER model. Instructions
for doing this are in Appendix 1.

You should also have studied the CoPS working paper OP-85, The Theoretical Structure of
MONASH-MRF, by Peter et al. (1996), the book Regional Inequality and Structural Changes:
Lessons from the Brazilian Economy, by Haddad (1999), and the article by Haddad and
Hewings (2005), Market Imperfection in a Spatial Economy: Some Experimental Results,
published in the Quarterly Review of Economics and Finance, Vol. 45. They describe the
underlying economic theory of the CEER model.

As you read this document, you will use RunGEM to work through examples designed to
familiarize you with the software and, perhaps more importantly, the CEER model. The
instructions are quite detailed. Our aim is to give sufficient detail to enable a new RunGEM
user to work through the examples relying solely on this document.

A series of numbered questions appear throughout the text. Write your answers in the margin.
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2. Starting RunGEM

To see RUnGEM in action, double-click on the Customized RunGEM (CEER Model) icon on
your desktop. You should see the following screen:

Ble Copy Mew Optons belp
Picture Text ModeliData Closure Shocks Outputfiles Solve Results

CEER MODEL

Spatial CGE Model of Colombia

~~§ =i, — "
1 il
L | i ni7 . =

Centro de Estudios Economicos Regionales - CEER

Banco de la Republica de Colombia

T oo

4 Iniclar

RunGEM uses a tabbed notebook or card index interface. The first 2 pages (Picture and Text)
contain general information. The 3rd page (Model/Data) contains information about files used
by the CEER model. The remaining 5 pages relate to simulations — we explain those in Part 5
below.

The Help menu item gives access to extensive online-help about RunGEM. Customized
RunGEM is a slightly simplified version of RUnGEM, so some of the options described there
may not apply. There is a special Help menu item, “Customized RunGEM Help”, dealing with
these differences.

3. The Model/Data page

Have a look at RunGEM's Model/Data page. It gives two pieces of information:

e The model is CEER.EXE, an executable program. This has been produced by the
GEMPACK program TABLO using, as input, the text file CEER.TAB. To change the model
specifications, you need to (a) edit CEER.TAB, and (b) run TABLO to make CEER.EXE.
That procedure is not covered in this introductory document, and TABLO is not supplied
with the Customized RunGEM package.
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e There are five input data files, MDATA.HAR, which corresponds to the logical file MDATA
which is mentioned in CEER.TAB. Similarly, YDATA.HAR corresponds to the logical file,

YDATA, NDATA.HAR to NDATA, PDATA.HAR to PDATA, and Terminal. HAR to
Terminal.

s CRunGEM - CEER
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Model: c:\erungem|CEERICEER exe

Input Data Files:

Right click on any line below to see details of these files

File MDATA = ci\crungem\CEERWWMDATA.har : | File containing input-output tables and other data
File YDATA = ci\crungem\CEER\YDATA har ; ! File containing data on debt, investment and the a:
File NDATA = ¢:\crungem\CEERWNDATA har ;| File containing data for the government finance me
File PDATA = c:\crungem\CEER\PDATA har ; ! File containing data on population and labor marke
File Terminal = c\crungem\CEER\Terminal HAR ;| Terminal file for FRED and PRIOD
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RunGEM, and the programs that come with it (TABmate, ViewHAR and others) are parts of the
standard GEMPACK system, which allows you to create and modify economic models and
data. The customized version of the CEER model is designed as an introduction to the CEER
model itself, using GEMPACK: therefore the Customized version of RUnGEM does not allow
you to alter the model equations or database. To change the equations or data, you would need
other GEMPACK components (such as the TABLO program) not supplied with Customized
RunGEM. See Section 8 for more information.

4. Looking at the data

The data files are given the logical names MDATA, YDATA, NDATA, PDATA and
Terminal in the TAB file CEER.TAB which lays down the theory of CEER. To see what
information is on the MDATA file, for instance, select

View | Input Data files | Original MDATA

in RunGEM’s menu. [“Original MDATA” appears to the side of “Input Data files”].

This will start up ViewHAR, a windows program for viewing and modifying data held in
GEMPACK Header Array files. It will open the MDATA file and show a Contents screen.!

! The top of the ViewHAR window shows the actual name (MDATA.HAR) and location of the file which has logical name
MDATA in the TAB file.
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. 5]
Header | Type |Dimension | coeft | Tatal | Hame: “

1 [BASL RE  COMPALLSOLRCE"IND'REGDEST BASL 1BESSES20.00  Commacity rputs to the praducton process: bast vabes

2 |BAS2 RE  COMPALLSOURCE*IND*REGDEST BA52 4461283000 Commecdty rputs to eapitdl crestin; basie values

3 |BAS3  RE  COM*ALLSOLRCE*REGDEST BAS3 157445986.00  Commadity demands by regional houssholds: basic values

4 |BASA  RE  COMPREGSOURCE BAS4 SO0146452.00  Commadty demands by forsigners: basic values

5 |BASS RE  COMPALLSOURCE*REGDEST BASS 11573278.00  Regiansl

© |BASS RE  COMPALLSOURCE"RECDEST BASE LT Feckrd

7 |MAAL RE  COMTALLSOLRCEIMD'REGDESTMARGCOM MEAL 132557450 Demanes for margins: user 1

B |MAR2 RE  COMTALLSOURCEIND'REGDEST*MARGCOM MRz 17709550 Demares for margins: user 2

D |MAR3  RE  COMMALLSOURCE*REGCEST*MAAGCOM MARE 56130844 Demarck for margins: user 3

1AD|MAR4 RE  COM'REGSOURCE*MARGCOM Mgy 168992425 Demands for margins: expcrts

11|MARS RE  COMPALLSCLRCE*REGDEST*MARGCOM MRS 001 Margens regional

2|MARS RE  COMPALLSOURCE*REGDEST*MARGLOM ARG 0.01 Margens federal

13|TAKL RE  COMPALLSOURCE*IND*REGDEST TaXL 673610650  Taes on ot to the production process

14[TRX2  RE  COMPALLSOURCE"IND*REGDEST TAXZ 102157285 Taves on reuts to capital creation

15(TAX3 RE  COMPALLSOLRCE"REGDEST TAX3 5753212.00  Taxes on commodities demanded by regianal househokts

16TAXe RE  COMPREGSOURCE Taxa 144704813 Tases on commodities demanded by foregrers

1A7|TAXS RE  COMPALLSOURCE*REGCEST TAXS 079 Tases on cormenndities demanded by regional gov

1B|TAX6 RE  COM*ALLSOURCEREGDEST TAXE 079 Taees on commodities demanded by federal gov

16|AR  RE  OCCUIND*REGOEST LAB_OCC_IND 12146629600 Regional waps Bl

Z0|PTL RE  INDREGLEST CAPITAL 112636600.00  Regianal returns to capital

ZL|AND  RE  INDYREGCEST LanD 0.00 Regional returns to land

22|0CTS  RE  IND'REGDEST OTHIOST 203625389 Reglonal other cost tickets

Z3|TARF  RE  COMPREGDEST TARIFF 313319050 Regianal taff of krported commodities

24|27 RE INDYREGDEST QUOEF 27720 Default rwestrment parameter )

25|Pms  RE COM EXP_ELAST 14,00 Default gamma (iong-iun)

|2 RE INDUREGCEST SIGMAIFAC 11550 Primary-factor elasticty of sbsttuton

Z|ase  RE  INDREGDEST SIGMAILAR 11550  Labordabor substitition (CES)

o5 RE oM SIGMALD 924 Elasticity of substitution: domestic/foreing impart Armingten user 1

HmFo1e RE oM SIGMAZO 9.4 Elasticity of substitution: domestic/foreion impart Armington user 2

30017 RE COM SIGMA30 9.24  Elasticty of substitution: domestic/foreing import Armington user 3

B1[EETR RE  IND*REGDEST EBETA_R 924,00 Rates of retum on cagital

E@|Ems  RE oM SIGMAIC 924 Elasticity of substitution: rteniegiond Amington user 1

B|eme  RE coM SIGMAZC 924 Elsticity of substitution: rteneginal Amington user 2 P
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Each of the rows corresponds to a different array of data on the file. Look at the Name column
to see what these arrays are.” Use the buttons at bottom right to set your preferred font size.

You can see that array number 19 is the data at Header “LABR”. The data at this header is the
value of labor payments, measured in millions of 2004 Colombian pesos. To see the actual data,
double-click on the LABR row.

Q1. What is the value of wages in manufacturing (IND) in Bolivar (D4)?

Now click on Contents in ViewHAR’s main menu to return to the list of contents. Similarly,
the array number 20 is the data at Header “CPTL”. The data at this header is the value of capital
payments, measured in millions of 2004 Colombian pesos. To see the actual data, double-click
on the CPTL row.

Q2. What is the value of capital payments in the construction sector (CNT) in Narifio (D17)?

Click on the small yellow rectangle near the top left of the ViewHAR window to transpose the
matrix (exchange rows and columns). This makes it easier to see.

2 The arrays may be ordered differently from the list in the text. You can set ViewHAR up to either list the headers
alphabetically, or to list them in the order they were written to file. ViewHAR’s File...Options menu command can be used to
customize the display in various ways.



Computing Guide for CEER

& MDATA.har in

Ble Cortents Export Mgtory geach Frogiams bep

4D4| 127830718750  17378O.30M125 136737000 2000E0.0G7S00 BOBM04S3I285  S3VEZAPSOO0  1S43TI000000  43A1295.000000

505 14880GE00635 224941250000  SE2540500000  17ESS7.S31ZS0 66936139813 O1IBSS.062500 1117467250000  2531200.500000

606 143127 39375 5165882813 SSM06ATS00 121595546875 BF7Z0937S00  127640.062500  10GG7SS.ETSO00  218S075.000000

707 71641656250 1968,775391 26266,361328 391913657188 S570.344238 66073.726563 210134109375 422846,343750

808 101553148433 JU0D19EETI00  GI0GSS.ZSOO00 14230506250  AESI033N3  1ANIT6I7IGE  TASAS62500  1749536.250000

909 137175843730 1209753625000 173424000000 109522507813 43171132813 BIT43937500  S4I621187500  2300417.250000
10010 174225000000  1527259.250000  151923.281250 21249656250 72040291250 119637796675 ESIBEVSO00 3107721250000
11011| 453797437500 1420700562900  1913BE3EDS000 26090623125 O7IZSSTAIIS 40074656250 181715250000  SO2S612.500000
12D12| 2072006MS3 112005578125 A0B34E00S3  7OMISO00000 LIOB6703125 47682670688 150782156250 419665656250
13D13| 151528437500 G510S0.250000 110062460938 227500850375 S1811843750  1S7829.437500 74081562500  2077SA3.875000
14004 27056156350 1318509.375000 14521279297 GTOCSGAORZS 15274571289 47004406250  ASIMTS. 343750 1942846.750000
15015| 139504 659375 11472041992 102076273438 COSZASTO013 57463453125 14187443750 770172125000  1313086.625000
16016| 185360506250  SO7AOLEETSO0 208196312500 126401632913 53502160156  £S223.140625  GOSOS4.6E7S00 1910600.500000
17017| 175662546975 4173574219 114375359375 27G06L9G7S00 36169592031  1UI69.850375  BO7I9.125000 1571331000000
18018| 87143579125 B407.765625  185093.062500 111286320313  SSB44.521875  2MO007.734375 954105375000  1712399.750000
10D19|  47538.4726% B113.448042 80337156250  7S0B3390375  4A0B367S7B1  A2OTS226563 452792406250 772923750000
20D20|  52187.558594 2BDESSHET 4170BAZB10S0 047275350375 GO0O0.972656  11093L37S000 03723200000 1ESSOM2.87S000
21021| 2462217375 261763390625 2064109000000  633569.197500 1619562500  32IMT.656250  2423267.250000  6114417.000000
22022 74202437500 13888991211 37132835044 BE252.625000 12782, 026367 62552.890625 436519.312500 705341125000
23023| 1BBOFT.0637S 220795781250 37SO7S3L2S0 236407625000  S2440.210008 163133531250  1163978.125000  2401678.000000
24D24| 256102751250  10BSG3.604608  I7S2610500000  G43Z7RETS000 321097562500  GOGESA.IE7S00  GATORSO.00D0O0  12249434.000000

25025 4358 825172 40.251257 1547,639648 1322.850229 1993008521 17047.693359 40296,578125 67305.958750
26026| 61252809375 520B67.506250 SEIB.041932  43187.933M T4NE18164  S4S40812500 139023406250 B35411,312500
27D27| 73E00078125 3708420750000 34354569038 1004550370 18007478516 G0BISA34766  JOO07O0.015625 4256555000000
28 D23 2349631443 4922,341309 77234558 5566,239258 993,848328 £436.979402 15983,724600 37150.000000
29029| 17308511719 13680827 B02550881 13816555078 2416199463 290609375 26843,050781 SH590.609375
M030| 18316448219 B7060,734375 BE43251465 15221260063 3571243096 20790031250  103049.750000 263682.750000
31031 2665 951660 34624600 2844677979 3952504893 14060576172 14001644531  217787.765625 255797.750000
32032 6833133789 403417785 529.353082 2266.626660 £54,879539 7634,405738. 14604,728516. 33123746094

21780 5ea353 1731924561 10254.992188
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ViewHAR is able to show you some shares, as well as the actual data. To see this, click the
drop-down list boxes near the top left-hand corner of the ViewHAR window, which at present
probably says None [we call it the shares list box]. Select the row share.

Q3. What is Bogota’s (D3) share in capital payments to manufacturing (IND)?
Q4. And in agriculture (AGR)?
Q5. What is Bogota’s share in the economy-wide payments to capital?

Q6. In which Department the agriculture sector is responsible for the highest share of labor
payments?

Q7. Which sector is most capital-intensive in Colombia?
Shares like these are often useful for explaining simulation results.

Now click again on Contents in ViewHAR’s main menu to return to the list of contents. Look
at the BAS1 row (array number 1). You can see that this is a 4-dimensional array of size
COMXALLSOURCEXINDXREGDEST. The data at this header is the basic value of
commodity inputs to the production process, also measured in millions of 2004 Colombian
pesos. To see the actual data, double-click on this BAS1 row. You see a 7x33 matrix of data
(plus a totals row and a totals column); the rows have commodity labels and the columns are
labelled “D1” up to “D33” plus a 34™ column labelled “foreign”. These must be the elements of
the sets COM (commodities) and ALLSOURCE (source), respectively. What about the 3™
dimension IND and the 4™ dimension REGDEST of this data array? The clue is given by the 4
drop-down lists near the top right-hand corner of the screen which say All COM; All
ALLSOURCE; Sum IND; Sum REGDEST respectively. Because your computer screen is 2-
dimensional, what you are seeing are the IND and REGDEST values summed across sectors
and regions.
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| = AICOM | &l ALLSOURCE % |5um IND | Sum REGDEST &

1AGR| 360417675000 0674690430  7S760.273436  OI795625000  DGDLS/SICS J4L0G0GSD  004Z7007R13 197137
2MNE| 1596565.750000 1916037476 5700947  35886.738261 14954334 162629433 166180047 2707432 Mg 5662630000000
30| SSS78.718750 1085628906 1383075781 7404861328 6395960469  ESISI0 1411764648 213794583 MO p4325632,000000

4 CNT 7914200805  SII/SIE0 1410997534 2601493682
STRN| 06881090063 3103674561  GG47.076660  OA70.201172  S270R000000  SOFOEES0SG JBO4E01846  10063R215 ACP  l4G6B7SH.000000
6 ADP) o ] 0 o o (] (] ZOTS (]
7OTS| 304344406250 10900916992  22942.050904  71M46.117160 349646781350 CEIG.ES7422 20637621084 1653842125000 70744040,000000

Totd| 2610660250000 27721550781 112404046075 214217.843750 452705.012500 40261620005 127530060600 27271624.000000  168SG3620,000000

BAS1 Sge: COM * ALLSOURCE [* Sum aver IND] [* Sum over REGDEST] Commodity inputs to the production process: basic vabes =EEE |
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Q8. What is the total across all sectors of the value of manufacturing goods produced in Bogota
(D3) and sold in César (D9)?

Q9. What is the total across all sectors and across all regions of the value of imported
manufactured inputs?

How can you see the value of purchases of one specific input (say IND) by just one sector, for
example, other services (OTS), in a given location (e.g. Valle, D24)? To see this, click on the
All COM drop-down list box near the top right-hand side and select “IND” from the options.
Then, click on the All IND drop-down list box and select “OTS” from the options. Finally,
select “D24” from the drop-down list All REGDEST. The data will change and now you are
seeing how much is purchased just of manufactured inputs by the other services sector in Valle.

Q10. How much imported manufactured inputs is purchased in Valle by the sector other
services?

Q11. What are the three main sources of manufactured inputs to other services in Valle?
Q12. And the two main sources of agricultural inputs to Bogot4’s manufacturing sector?

Now click again on Contents in ViewHAR’s main menu to return to the list of contents. Look
at the rows BAS2, BAS3, BAS4, BAS5 and BAS6. They represent commodity demands by the
other users in the CEER model, namely, investors, households, foreigners, regional government,
and Central government. Let us take a look at household demand (BAS3). You can see that this
is a 3-dimensional array of size COMXALLSOURCEXREGDEST. There are lots of ways of
viewing 2-dimensional slices of a multi-dimensional array.
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ar in c:\crungem\CEER

Ble Cortents Export Mgtory geach Frogiams bep

Hhione w6 A1 COM |2l ALLSOURCE | Sum REGDEST »
aGR ZME i 5 TR Total
125732675000 131447189 ST7SOISSO0000  SIERSISAL  LZALSTOO0 O X 1830000800000
BSEOA7IEZS  7AIST2  ZSIZPSSO00000 1700137 SSIMZAIZSO0 0 AZ3I0M000000 7422097
%7125 AEISION0 0 ORI 4299543000000
ZAITOISI  ZSEA7I2  ZHTSOOTSOON  LIOWEACSZS  IUDGRA1SE2SD 0 ZUSAIIDATSON0  SL3TS.000000
AETSOOGETSD  BLEAZS  WENTO00000  ECSOASTUI  2GUT2OETSD 0 ISSSTSG.SNIOOD  27HS2.000000
432ETEASTSI0 CEIGAIZSN  ESHIMM  SASELISIEN 0 ISSLMADZSIOOD  33117ELODOCGD
ZIPESAGATE  Q.MEMZ  ASISLISIHA  I67LDIEMD ZOI0MHEND 0 ME0REOD  E2E4ISO000
26656510 4107509 625000 E03Z.426270 0 1056298.525000
ASEO0NO000N0 1056 ZISOO0IMSD  AOROSH0N2  IGBMEITIEI0 0 MZOMGATS0  1659559.125000
487262.562500 LESIDOSETD 015230657 0 LIRS0 21S0725.000000
ZNTIEON  IBSASTZ  2AWOEISON  MINSZONL  ADW9IIZSN 0 Z4SESSRCSOO0D  S3S97US.SOO00D
THI7.04065  ISTHOSI ARGV 141A0MIS  W2IOSPRL 0 COSLOSEIS ISI4S6S)
SIGI0 105606133 159736421675 X ISIERETIOT 0 LIM0ALTSOOND  1S43518.000000
002920600 106665670 157420303 MOB3I0055  EOMOSITEN 0 608975507500
SIESISTSIO  LS7Zl  IBSISZMTS  HSIDISIY  Z4TMIIZS 0 LISSHSESOOND 2059124 Sm0000
SSTSILINGSI0 10187212 ISEISSANS  MILDISZIS  2ZIZBIMIS 0 SIESBLGAVSO0  20S71E3EZS000
OO0 614647 IGMIT.AONTS  GGGMIOTS  ISGIZLO3ZS) 0 10M4000000 2124201750000
WEONOSON0 IRV 2N SIGNIII  20GNL25000 0 LN0IZI00N000  2039044.500000
ISWEL00000  L246MB  IWIGLEOSS DIV IXZBABISE 0 47E00 1189245.67S000
125099.703125  I7WE  SSISIATEI)  GSS.TISIS  ZSTLATIETS 0 ISSMOZATSDOD  2357357.000000
STEIGETSI0  TLSONNS 415264125000 1S914FESIE  GOOSESEZSOC0 O 0I66DLZSO000  SEZIZIS.SONCOD
ZIUSBSGISI  ZOISES  SETISAINM  ZZGLMI0SE  SITTLOSM 0 GeT7ISSISOD 1022469125000
SIOREAVSI0 RSO0 OWISHTS0  BIGIIITI  RSISISENTS 0 1712628.500000 750000
69914475000 IS.EMI03  SMOOSLOODOOD  GZSDANNSH  ISESDLIEODG 0 BASOSISOONGD 1S
ZAOTIIMES 001226 ABSBSITTM  SI0SWAE  LIS7I47aEE 0 7I4ILTSOO00 LI0BWLOTUSI3
ESLTIOS  GG.M781  IDHT.OTSIO8  L70DAGSS3  TSOLIGASY O 19SOR7.46ETS
[ATBANTS  STIMAG) IS MSLAINGH  GOTAUNS 0 00000 S64618.575000
1155663086 1957504 TORHO DA GRREBIT 0 JOILGMR2 SINT2 269063
TRA4ES000  DODA2  I7SEMSMZ BN ISIAOEESL O LSS 164840500675
BER0GOTEIZS  ZSSEITI  ISHSIENT 199309406 EMESOI9NZZ 0 ZZSIILSNO00  METELETSCO)
13060299945 D0OSTES  S7GAIZS 37500745 SDIOLANEY 0 Z73ASTSIO00 MIIZ6IZE0
2RET.ISOM  0.ATZN)  1I1S00606 196366000 SIIMBINS 0 220430990 5400021099
SOOILESTSO0  O.AMEZS L7207 GO260ISIE GRZITMZIER 0 GeSBSISENl LSICT.0ISEZS
BBESOD.ISTSID 101544243 2054747200000 D IOSESTATSOO0 0 ISOSTAZ.ZSOOOD  24645718.000000
1005476100000 1909604740 STIZSIA000000 ISTIAZIGTSD 1ZSMSEI.000000 0 76S7SEME.000000  157449952.000000
[BAS3 Se: COM * ALLSOURCE [* Sum ver REGDEST] Commadity demands by regional houssholds: basic vales EEE
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To see another, click on the ALLSOURCE drop-down list box (the 2nd of the three) and select
foreign, so that only foreign purchases are shown. Now click on the 3rd, REGDEST, list box
and select All REGDEST.

ar in c:\crungem\CEER

Ble Cortents Export Mgtory geach Frogiams bep

Hhione w6 A1 COM |34 foreign |2l REGDEST ™

000000
1104656 0015286 967851440 2463972412 44065666 3477.009521
17616028 014M99 11325754083 8500.650586 0 oo07r.asze
0 o semzazL 9975.1279%0 0 194867906
o [ 11428804 1319.620463 0 1910036
o o s0.152243 4087.899170 0 amoss
78.599670 o EILAEU L) 11607. 796875 o 12004.520508
o o 19.606447 2550,625429 o 431665
o o 0 1021.632010 0 1021692810
o o 760838609 0 37eoeasos
888500,187S00 101544243 20547472.000000 1705897875000 1506747250000 246+46718.000000
[BAS3 Sze: £OM [* forsign] * REGDEST Commodity demands by reganal households: basic valies HEEER

2 iniclar. [ E0sWerosctt .~ | 2 Churem B roarate . | Emee 02, |GIPABPEDL. PT = @)% BT i545

Q13. What is the value of imported agricultural goods consumed by households in Atlantico
(D2)?

Q14. What is the total value of imported manufactured goods consumed by Colombian
households?

Let’s look now at the structure of household consumption embedded in the model. First, click
on the ALLSOURCE drop-down list box and select Sum ALLSOURCE, so that only total
purchases are shown. Click on the REGDEST drop-down list box and select ALLREGDEST.
Click on the small yellow rectangle near the top left of the ViewHAR window to transpose the



Computing Guide for CEER

matrix (exchange rows and columns). From the shares list box, select row shares. Now you are
seeing consumption shares.

Q15. What do you notice about regional structure of consumption?

Q16. What commaodity is responsible for the highest share of household expenses in Colombia?
We saw that all regions have the same structure of consumption. This is a hypothesis used to
construct the database of the CEER model. However the model allows for different structures of
regional dependence on suppliers. Let’s check it!

Q17. What share of household consumption of agricultural goods in Bogota is supplied by
producers within the Capital? And what is the share of agricultural products consumed by
households in Antioquia (D1) is supplied regionally?

In the CEER model, domestic output is directed to sales to intermediate use (BAS1), capital
creation (BAS2), household consumption (BAS3), exports (BAS4), regional governments
(BAS5), and sales to Central government (BAS6). In addition, transportation services (TRN)
are also consumed as a margin-commodity, used to facilitate trade between origin-destination
pairs. Total sales for margin usage, by different users, are found in the arrays MAR1, MAR2,
MAR3 and MAR4. Notice that there is no margin consumption associated with the
consumption of public goods.

To answer the following questions, you may use Excel to help you. You can easily copy from
ViewHAR and paste to Excel. Note in the main menu that you can decide whether or not to
export details from the arrays [Export |Options (labels, totals)].

Q18. Which sector has the highest export share in the country?

Q19. Which sector sells the greatest proportion of its output to households?

Q20. And which is most investment-oriented in its sales pattern?

Q21. What is the total output of transportation? Do not forget to add margin sales!

Q22. If exports of agriculture increased by 10%, what would be the percent increase in
agriculture output (assuming other sales unchanged)?

Q23. What might happen to manufacturing output if its exports went up 10%?

Just to refresh, answer the following:
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Q24. Which sector uses the greatest proportion of imports in its material inputs?

Sector Import share
AGR

MNE

IND

CNT

TRN

ADP

OTS

Q25. And which final demander?

Sector Import share

Investors
Households
Exports

Regional
government

Central government

Now close the ViewHAR window by selecting File | Exit from ViewHAR’s (not RunGEM’s)
menu.

Binary files (such as Header Array files) cannot be looked at in a text editor. To see this, select
View | Other Text File from RunGEM’s main menu and select CEER.HAR (the data file).

RunGEM tells you that it is unable to open this as a text file (and even suggests that you try to
open it with ViewHAR).

5. Looking at the TAB file®

To see the model equations use the View menu item at the top of the RunGEM window and
select

View | Main TABLO file

® The term TAB file is shorthand for TABLO input file.
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A text editor will appear, with the file CEER.TAB visible. This will probably be the TABmate
editor used by GEMPACK. It will be in read-only mode, so that you cannot change the TAB
file. The TAB file uses the TABLO language to specify the equations and variables of the
CEER model.

TABmate colours items in the TAB file according to their function:

black for words that are part of the TABLO language;

green for variables and other items that are specific to this model;
blue for comments which GEMPACK ignores;

italics for strings that GEMPACK uses as labels or descriptions.

You might also see line numbers in the left hand margin.

Now search for MDATA. Select Search | Find... from the editor’s menu, type in “MDATA”,
and click OK (or press Enter). To search again after you have found the first occurrence, you
can either again click OK, or you can close the Search dialog and touch the F3 key (near the top
of your keyboard). Close the Search dialog and press F3 to see the first 3-4 occurrences of
MDATA. You will see that various pieces of data are read from this file. [Note: where several
Read statements occur together, the keyword “Read” is only needed for the first Read statement
in the group.]

Click in the word MDATA, then click the button above marked Gloss. A window will appear,
showing each line that contains that word. Line numbers appear in red — you can click on these
red numbers to go to that line. Click to go to the line where LAB_OCC _IND is read from file.

You will see that the matrix LAB_OCC_IND is read from the header “LABR”. The header is a

short key (up to 4 letters) which identifies the location of LAB_OCC_IND, within the MDATA
file (in fact you previously used ViewHAR to examine the values of LAB_OCC_IND in that

10
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file). Now click in the word LAB_OCC_IND, then again click the Gloss button to see all
occurrences of it. You will see that LAB_OCC _IND is declared as a COEFFICIENT and that
it holds the value of labor payments. It is used in numerous equations and formulae. Click on
the line number for equation E_pOa (zero pure profits in current production) to go there. Click
on the word “Equation” and press Gloss again. This time you get a list defining all the variables
and coefficients in the equation. Press spacebar to close the Gloss window.

You have learned two ways to use the Gloss button:

¢ click on a variable, coefficient or filename: Gloss shows every occurrence of that symbol;
o click elsewhere in a statement: Gloss shows the first occurrence of each symbol used there.

Both techniques can be very useful to find your way about the TAB file.

Now close TABmate (click the X button at top right of window) and return to RunGEM

6. Running a numéraire simulation
In this simulation the usual numéraire, natphi (the exchange rate), is increased by 10 per cent.

For simulations, the last pages Closure - Shocks - Output files - Solve - Results are usually
accessed in that order (from left to right).

First click on the Closure page of RunGEM. You will see a list of the exogenous variables in
the currently selected closure. You can choose between several different closures when running
a simulation. The panel below shows which variables are exogenous in the selected closure.
RunGEM allows you to load different closures already prepared.* To see this, use the Load
Closure button to load the SHORTRUN closure file. Notice that natphi is one of the
exogenous variables.

Now go to the Shocks page. Click on the Clear Shocks List button to remove whatever shocks
are shown. Now you will specify a shock to variable natphi. To do this, click on the down
arrow to the right of the label Variable to shock near the top of the Shocks page. A drop-down
list of all the exogenous variables in this standard closure will appear. Click on natphi. A new
edit box entitled % Change Shock will appear. Click in this and type in 10. Then click on the
button Add to Shock List. The line

Shock natphi = 10;

should appear in the Shocks memo which occupies the bottom half of the Shocks page. This is
the only shock for the numéraire simulation.

* You can also edit the closure shown on the Closure page, and can save this edited closure.

11
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Have a look at the Output files page. It controls the names of output files produced by the
simulation. Don't change anything now. Go to the Solve page of RUnGEM.

1 First click on the topmost Change button (the one with Solution method before it). Click on
Johansen to select Johansen’s method. You will learn more about the different solution
methods available later in this document.

2 If it is not already there, insert the text Numéraire simulation in the text box labelled
Verbal description.

3 Now click on the Solve button. A “Please Wait” window will appear while the model is
solved. Then RunGEM will show you a box telling you how long the solution took. Just
press OK.

The next natural step is to look at the results.

7. Looking at the results

Click on the Results page of RUnGEM. This page allows you to inspect the variable values
computed during the last successful solution process. You will see the Contents page listing
many of the variables of the model. The first row, Macros, refers to the rows which have no
subscripts (i.e., just one element). The other rows correspond to individual vector and matrix
variables. Slowly move the mouse pointer (without clicking) over the various buttons and
controls to get a hint about their purpose.

L1 CRunGEM - CLER
e Copy Yew Opton: b

Picture Text | ModelData | Closure Shocks | Outputfiles Solve Results

Everything v [V][Description

Variable Size Mo |Name 4
110  Scalar variables (just one element)

a IND*REGDEST 1 Average of technical change terms, prod

allab IND*REGDEST 1 Labor augmenting technical change

almarg_ij ALLSOURCE'REGDEST'MARGCOM 1 Tech Margins - current production

alprim IND*REGDEST 1 All primary fector technical change

a2marg_ij ALLSOURCE'REGDEST'MARGCOM 1 Tech Maragins - capital creation

a3marg_i ALLSOURCE"REGDEST"MARGCOM 1 Tech Margins - on sales to houssholds

admarg_| REGSOURCE*MARGCOM 1 TechMargins - on exports

asmarg_i ALLSOURCE'REGDEST'MARGCOM 1 Tech Margins - on sales ko regional govemment demand

abmarg_| ALLSOURCE'"REGDEST'MARGCOM 1 Tech Margins - on sales to Central government demand

agant_fep REGSOURCE 1 Price shift non-traditional expons

aggnt_feq REGSOURCE 1 Quant shift non-raditicnal sxports

aggnt_p4r REGSOURCE 1 Aggregate foreign price non-traditional exports

aggnt_xdr REGSOURCE 1 Aggregate regional non-traditional expons

amarg_i ALLSOURCE"REGDEST"MARGCOM 1 Tech Margins - general on sales to Users 1,2, 3, 5.6

arpri IND*REGDEST 1 Payroll tax adjustment factor

c REGDEST 1 Mominal total household consumption

cap_hh REGDEST 1 Capital rentals to household disposable income

caprev REGDEST 1 Aggregate payments to capital

cr REGDEST 1 Real household consumption

cr_shr REGDEST 1 Regionaliational consumption ratio

curcap IND*REGDEST 1 Current capital stock

curcap_t1 IND*REGDEST 1 Capital stock in period T+1

del_fat REGDEST 1 Shiftin natural arowth of regional population in year T

dal fm RFGNFST 1 Crdinans channas in foreian minrafion” recions

Double click onan item to view it {or amow keys + spacebar)

“4 Iniciar

Double-click on the macros row to see the results for these variables. Select 3 decimal places.

12
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L1 CRunGEM - CLER
e Copy Yew Opton: b
Picture Text | ModelData | Closure Shocks | Outputfiles Solve Results

Everything v [Description |3+ Contents

10.000
10.000
10 000
0

0
10000
10,000
10,000
10000
0
natreatwage 0
natrwage p| -0.000
natnwage w (1]
nattaxing| 10,000
nattaxrey] 10000
nattaxrey2 10,000
nattaxrevd) 10000
nattaxreyd 10.000
nattareys 10,000
nattexrevt) 10.000
nattaxrevm 10,000
naftot] 0.000
natxi2) 10,000
natxi3) 10,000
natxid) 10.000

Macros EEE

T Iniclar YA e ouke oo, o o 1 Maroscit Excel-PA_... | 74y ThBmate

Exogenous variables are shown in red, including the shocked variable, natphi. Notice that all
the quantity variables are unchanged (zero), while variables measured in currency units such as
prices and values have all increased by 10%. In other words, the single exogenous price (called
numeéraire) serves to determine the absolute level of prices but does not affect relative prices or,
therefore, the behaviour of any agents.

Click the Contents button to return to the contents list.

To see the effects of another useful way of listing the variables in the Contents page, click on
the V between the two drop-down list boxes near the top of the screen. You should see
something like:

i CRunGIM - CEER =X

Bie Copy ew Optiors Heb

Picture Text ModeliData Closure Shocks Outputfiles Solve | Results

Everything ~ | V][ Description

N
110 Scalar variables (just one element)
Vectors size 1 NTEXP 1 Vector variables ranging aver sst NTEXP (size 1 )
\ectors size: 10CC 1 Vector variables ranging over set OCC (size 1)
Vectors size T COM 7 Vector variables ranging over set COM (size 7 )
Vectors size 7IND 3 Vector vanables ranging over set IND (size 7 )
\ectors size: 33 REGDEST 147 Weclor variables ranging over set REGDEST (size 33 )
Vectors size: 33REGSOURCE g Vector variables ranging over set REGSOURCE (size 32)
Vectors size 24 DOMDEST 26 Vector variables ranging over set DOMDEST (size 34 )
a IND*REGDEST 1 Average of technical change terms, prod
a1lab IND"REGDEST 1 Labor augmenting technical change
aimarg_ij ALLSOURCE*REGDEST'MARGCOM 1 Tech Margins - current production
alprim IND*"REGDEST 1 All primary factor technical change
a2marg_ij ALLSOURCE*REGDEST'MARGCOM 1 Tech Margins - capital creation
a3marg_i ALLSOURCE*REGDEST'MARGCOM 1 Tech Margins - on sales 1o households
admarg._i REGSOURCE"MARGCOM 1 Tach Margins - on exports
a5marg_i ALLSOURCE*REGDEST'MARGCOM 1 TachMargins - on sales to regional government dsmand
abmarg_i ALLSOURCE*'REGDEST'MARGCOM 1 Tech Margins - on sales to Central govemment demand
amarg_i ALLSOURCE"REGDEST"MARGCOM 1 Tech Margins - general on sales toUsers 1, 2,3, 5.6
arpri IND*"REGDEST 1 Payroll tax adjustment factor
curcap IND"REGDEST 1 Current capital stock
curcap_t1 IND*REGDEST 1 Capital stock in period T+1
delf_rate IND*REGDEST 1 Shifter in capital_accum equation
[foct IND"REGDEST 1 Shifter. other cost tickets
If5a COM*ALLSOURCE"REGDEST 1 Shift in regional government dernand
fia COM* AL SOLRCFREGDFST 1 Shifr Central novemment demand 42
Double click on an item to view it (or arrow keys + spacebar) EER

.; Iniciar T} CEER_guide -Mirese... 15 CRuncEM 1 Mcrosoft Excel-PA_... | i TABmate

To see the results for all variables with a single argument ranging over the set IND, double-
click on the fifth of the rows above (Vectors size: 7 IND). This time you will see the percent-
change results for the 3 such variables (natlabind, naty and natz). When you have finished

13
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looking at these results, double-click on any number to return to the Contents list. Return to the
other view of the Contents list by clicking again on the V button.

Q26. Which variable shows percentage changes in industry output (activity level)?
7.1. Looking at the updated data

As well as producing percent change simulation results, the simulation above produced an
updated version of the MDATA file for the model (and also for YDATA, NDATA, and
PDATA). This updated database reflects the state of the economy as it would be after the shock
(10 per cent increase in the numéraire). You can see this updated data by selecting

View | Updated Data | Updated MDATA

from the RUNGEM menu. As usual, RunGEM opens ViewHAR to show you this data set.
Double-click on the first Contents row (BAS1). You should see the values of intermediate
consumption of inputs from different sources, summed over all sectors and destination regions.
Now click (carefully) in the left side of the E] button near the bottom right-hand corner of the
ViewHAR window, to make this occupy just the left half of the screen.

Now, for the original (pre-simulation) version of this data, go back to RunGEM and select
View | Input Data | Original MDATA.
Again double-click to select the USE data and this time click carefully on the right side of the

E button to make this ViewHAR occupy the right-hand half of your screen.

Then (via the Taskbar or Alt+Tab), bring the other ViewHAR window (the one in the left
hand half of the screen) to th’’e top.

. [
INone v6 v Al COM | All ALLSOURCE % |Sum IND ¥ | Sum REGDEST » I/‘m |6 w AlCOM Al ALLSOURCE (% | Sum IND ¥ | Sum REGDEST »
BAS1 1D1 | 202 | 3D3 BAS1 1D1 [ 202 [ 303
LAGR| 3083907.000000  145443.140625  89055.54687[1 AGR| 2603551750000 132220031250  B0959,58593
2MME| 488544437500 23809625000  129616.35937) 2MME| 444131343750  21645.113281 114196695313

3IND| 9871500000000  4127912.750000 16460384.0000CF 3IMD| 8974091000000 3752648.000000 14963986.000000

4 CINT]| 616670.875000 154963765625 947212.5625C) 4 CNT| 560609937500  140880.703125 861102,312500
S TRM| 1817943625000 794654.750000  3144510.7500C) S TRA| 1652675,000000  722413.375000 2858646.250000
6 ADP| a a 6 ADP| 0 ] 0

70TS| 9303567000000 5146431500000 22340296.0000Ck 7 OTS| 8457788000000 4678574.000000 20309350.000000
Total| 25182132.000000 10393221.000000 43107076.0000CF Totsl| 22892848.000000 9448352.000000 39188252 000000
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When you have got both the original and the updated data side-by-side on your screen, take a
moment to pat yourself on the back. You are truly a Windows wizard! Now look at a particular
cell, say that corresponding to the value of intermediate usage of agriculture product from
Antioquia (the top-left cell). Think what has happened to prices and to quantities in this
simulation, and hence deduce what must have happened to values. Check that the pre- and post-
simulation BAS1 values are consistent with this.®> You might like to repeat this for some other
cells in this or other headers. Close the two ViewHAR windows when you are finished.

Remember that the flows in the updated data are measured in terms of post-simulation prices.
By comparing original and updated data, we can make deductions about values, but not about
quantities.

8. Simulating the short-run effects of a drought in Antioquia

Most years, one or more regions of Colombia suffer from low rainfall. As a continuing result of
climate change, during 2008 an unusually severe drought in Antioquia is expected to affect
farmers all over the Department. Agricultural outputs will fall sharply. We simulate the effects
of such a drought using the CEER model. Questions are scattered through the instructions.
Write down answers to the questions onto the instruction sheet.

The simulation in the next example is one in which the shock is a

10% decrease in technical efficiency

Now look again at the TABLO Input file for the CEER model.

Search | Find for the variable name al. The first occurrence is the variable definition:

(all, j, IND) (all, g, REGDEST)
al(j,q) # All input augmenting technical change #;

The “(all,j,IND) (all,q,REGDEST)” means that al is a vector variable with one value for each
sector in each region. Click on al and press the Gloss button (at top middle of the screen). You
can see that alprim appears in 4 equations: the three demand equations E_x1o, E_xloct and
E_x1prim, and later on the long E_a equation. Click on the red line number at left of equation
E_x10 and you should see:

% You should be able to confirm that the post-simulation value is exactly 10% greater than the original value. Right-click on the
original value. A small window should appear: click first the Copy button, then the Close button. This puts the number in the
Windows clipboard. Now use ViewHAR’s Help...Calculator menu command to launch the Windows calculator, then
Edit...Paste to enter in the number from ViewHAR. Multiply by 1.1 (*1.1=) and you should see the same number as in the
updated data. You can also do this in Excel.
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E xlo # Demand for dom./for. composite inputs, User 1 #
(all,i,CcoM) (all, j, IND) (all, g, REGDEST)
xlo(i,3J,9)=z(J,q)+al(j,q);

Click on the = sign in the equation above and press the Gloss button to see a definition of each
symbol that is used.

The terms “(all, i, COM)(all,j,IND)(all,g,REGDEST)” mean that Equation E xlo is actually a
group or block of equations: there is one equation for each “commodity composite™® used by
each industry in each region. So if there were 7 commodities, 7 industries and 33 regions in the
database there would be 1617 (=7*7*35) separate equations. Each of the variables x10, al, and
z is a percentage change: if z(“IND”,”D3”) had value 5, that would mean that output of the
manufacturing sector in Bogota would be 5% greater than in the initial equilibrium described by
the input data files. The “a” variables are technological change variables, normally exogenous
(values fixed outside the model). Suppose output were fixed (z=0), a shock of 10% to
al(“IND”,”D3”) would mean that for each commodity c, the values of x1o(c,”IND”,”D3”)
must also increase 10% to keep the equation balanced. If you looked at the other equations
where al appears, you would find that a shock of 10% to a1(“IND”,”D3”) would mean that
10% less of all inputs were needed to produce a given IND output in Bogoté [note: positive al
implies technical regress].

Press ESC or spacebar to close the Gloss window.

Exit from TABmate in the usual Windows way by File | Exit. (There are usually alternatives in
terms of keystrokes instead of the mouse action. For example you can use keystrokes Alt
followed by F followed by X in order to exit.)

8.1. Implementing the shock

Start up RunGEM with the CEER model. Go to the Closure page. As in the previous example,
use the Load closure button to select the SHORTRUN closure. Notice that the variable al (all
input augmenting technical change) is exogenous.

In this simulation we shock the variable al to increase by 10% for the agricultural sector (AGR)
in Antioquia (D1). al is a measure of overall technical efficiency — the 10% means either that
with inputs held constant output will be 10% less, or that 10% more inputs will be needed to
produce the original output. This shock is used to simulate the main effect of the drought:
agricultural productivity in Antioquia is reduced.

® An example of a “commodity composite” might be mining used by the manufaturing industry. Mining is potentially a mixture
of local and imported mining products, so we call it a “dom/imp composite”.
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Go to the Shocks page and delete any existing shocks by clicking Clear Shocks List. Then
specify the shock as follows:

1 Use the combo box’ at the top to choose which variable to shock: click on the arrow at the
right. This will show you a list of variables. Click on al. This variable has dimensions
INDXREGDEST.

2 Select the elements to shock: from the ALL IND drop-down list box choose AGR. And
from the ALL REGDEST list box, select D1 (Antioquia).

2 In the edit box labelled value of shock, type 10, meaning a 10% decrease in primary factors
technical efficiency in the agriculture sector in Antioquia. Then click the Add to shock list
button.

In this simulation, only one variable is shocked. If you wanted more shocks you would repeat
steps A and B for each variable that was to be shocked.

The shock list underneath should now contain:®
Shock al(“AGR”,“D1”) = 10;

You may edit it directly if necessary

i+ CRunGEM - CEER
Bie Copy ew Optiors Heb

Picture Text ModeliData Closure Shocks OQutputfiles Solve Results

All input augmenting technical change

. g technis
Variable to Shock  af Dimensions: IND'REGDEST

Elements to Shock AGR ¥ Dt
Value of Shock [0

Shock a1{"AGR","D1") = 10;

Add to Shock List ] l Load File of Shacks Save File of Shocks } [ Clear Shock List } [ Define Subtotal

Shack al["AGR","D1") = 10;

¥4 Iniciar i cRunGEM |G CEER _guds - Miercso... | () Firstsim (Somente lek... |

When you have finished with the shocks, go to the Output Files page.

8.2. Choosing a special name for output files

" A drop-down list box is also called a combo box.

® If the variable al does not appear in the combo box (in case it has been omitted in this version of the model), shock the
variable alprim instead (Shock al(“AGR”, “D1”) = 10;). The difference is that alprim is a measure of factor efficiency only.
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Later, we want you to compare the solution file from this simulation with another solution file.
If you want to preserve solution files for later reference, you have to give a unique name for
simulation output files. To do this, go to the Output Files page, and click on the line beginning

solution file =.

A file dialog will appear; type in a new name. This time, type drought.SL4 [the suffix SL4 is
compulsory]. Then click Save.

Picture Text ModeliData Closure Shocks| Outputfiles Solve  Results

Directory whete ouput files go by defaul ;

C:\CRUNGEMICEERIOUTPUT

——

74 Iniciar & crunaEm | G ceem_gude - Mireso... | (G Firstsi (Sorvente ek | PR docsp

When you have set the name for output files, go to the Solve page.

8.3. Choosing the solution method and running the simulation

From the Solve page:

1 First select the solution method to use. To do this, you would need to click on the Change
button to the right of the Solution method label. [This button is the top-most button on the
page.] Do not change the solution method this time. In the Method part select Euler. [We
will discuss the alternative methods later.]

2 Next notice the Verbal description label and the edit box to its right. It is good practice to
enter a few words summarizing the simulation you are about to carry out. So first select the
existing entry with your mouse and then replace it by
10% decrease in productivity in the agricultural sector in Antioquia

3 Now click the Solve button to start the solution process.

RunGEM runs the TABLO-generated program CEER.EXE to solve CEER.
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Once it has solved, RunGEM displays an accuracy summary chart showing how many variables
are accurate in the levels to 1, 2, 3, 4, 5, or 6 figures. A little face summarizes overall accuracy —
hopefully it is smiling. Accuracy of the updated data is summarized in the same way. Click
Help to learn more, then OK to proceed. Another message now tells how long the solution
took.

8.4. Looking at the results

When the solution has been obtained, RunGEM will present you with a box telling you how
long it took to obtain the solution. Close this and go directly to the Results page.

This page allows you to inspect the variable values computed during the last successful solution
process. Initially a Contents window is displayed, listing the model variables. You can double-
click on the row containing the variable you are interested in to see its results in this simulation.
As you saw previously, you can also use the button marked “V* to arrange the contents list in
two ways:

e variables listed individually;
e variables ranging over the same set grouped together.

Ls CRunGEM - CEER [HEE

Ble Copy Wew Optiors Heb
Picture Text ModeliData Closure Shocks Outputfiles Solve | Results

Everything ~ | V][ Description

Variable Size No. |Mame 4
Cros 110 Scalar variables {just one element)

Vectors size 1 NTEXP 1 Vector variables ranging over set NTEXP (size 1)

\ectors size: 10CC 1 Vector variables ranging over set OCC (size 1)

Vectors size 7COM 7 Vector variables ranging over set COM (size 7 )

Vectors size 7IND 3 Vector vanables ranging over set IND (size 7 )

\ectors size: 33 REGDEST 147 Vector variables ranging over sel REGDEST (size 33 )

Vectors size: 33REGSOURCE g Vector variables ranging over set REGSOURCE (size 32)

Vectors size 24 DOMDEST 26 Vector variables ranging over set DOMDEST (size 34 )

a IND*REGDEST 1 Average of technical change terms, prod

al IND"REGDEST 1 Allinput augmenting technical change

a1lab INC*REGDEST 1 Labor augmenting technical change

a1marg_ij ALLSOURCE*REGDEST"MARGCOM 1 Tech Margins - current production

alprim IND"REGDEST 1 All primary factor technical change

a2marg_ij ALLSOURCE*REGDEST'MARGCOM 1 Tech Margins - capital creation

a3marg_i ALLSOURCE"REGDEST"MARGCOM 1 Tech Margins - on sales to households

amarg_i REGSOURCE™MARGCOM 1 TachMargins - on exports

abmarg_i ALLSOURCE*'REGDEST'MARGCOM 1 Tech Margins - on sales to regional government demand

abmarg_i ALLSOURCE’REGDEST"MARGCOM 1 Tech Margins - on sales to Central government demand

amarg_i ALLSOURCEREGDEST'MARGCOM 1 Tech Margins - general onsalesto Users 1,2, 3,5, 8

arpri IND"REGDEST 1 Payroll tax adjustment factor

curcap IND*REGDEST 1 Current capital stock

curcap_t1 IND*REGDEST 1 Capital stock in pefiod T+1

delf_rate IND"REGDEST 1 Shifter in capital_accum equation

foct IND*REGDEST 1 Shifter, other cost tickets

i COMAL SOURCFRFGDFST 1 Shiff in reaional navernment demand 52

Double click on an itern to view it (o arrow keys + spacebar) :IC}:

—_——

“4 Iniclar &5 crungem "2 crER_guide -Miereso ..

You can also look at the results using ViewSOL. First click on the button

View | Solution via ViewSOL

The Contents screen shows the names of the variables. To see the values of a variable, double-
click on its name. To return to the Contents screen, double-click on any number (or select

Contents in the ViewSOL menu).

Start by double clicking on the first Contents row: Macros (Macros are scalar variables or
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variables with just one component). You should see a list of macro variables and the value of
their changes. You can click on the variable names — a description will appear at the bottom of
ViewSOL . Use the decimal places combo box at top right to set the number of decimal places
to 3.

Most of the variables are percentage changes, but some are ordinary changes, measured in
million-pesos. Values for exogenous variables are shown in red. Scroll down the list to find
price indices, nominal values, and quantity indices.

Q26. Write down below what happened to:

natexpvol: export volumes

natgdpreal: real GDP from expenditure side
natemploy: national employment

natimpvol: import volume

natxi4: exports price index

natxi3: consumer price index

natpwage: aggregate nominal wages to workers

Double-click on any number to return to the Contents screen. Then scroll down till you find the
variable natz (activity level). Double-click to view the numbers.

Q27. Which non-agricultural industry was most affected?

Return to Contents and view regional results for:

x4r: export volume
xi3: regional consumer price index

Q28. Compare the results for dompgl10 (private consumption) and hhldy000 (disposable
income). What do they suggest? Can you find in the CEER.TAB file the relevant equation?

Q29. Look at the results for yr_r (real GRP), | (aggregate employment) and z (activity level by
sector). Which Department is the main loser? Which Departments gained in real GDP terms?
Can you think why?

8.5. Changing the solution method

In this example, you will tell RunGEM to solve the model using Johansen’s method. With
Johansen’s method, only approximate solutions are obtained to the nonlinear levels equations of
the model. GEMPACK also provides multi-step solution procedures referred to as Euler’s and
Gragg’s solution methods. Coupled with extrapolation (a standard numerical method used in
various branches of science and engineering), these are able to provide accurate solutions of the
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levels equations of the model, as was the case in the example above.

To change the solution method in RunGEM go to Solve and click on the Change button to the
right of the Solution method label. [This button is the top-most button on the page.] In the
Method part select Johansen. Then click Ok, and go to the Output Files page.

8.6. Choosing a special name for output files

Later we want you to compare results from this simulation with those from the previous
simulation that used the Euler solution method. This means that you must specify a unique
name for the output files that the next simulation will produce. To do this, go to the Output
Files page, and click on the line beginning solution file =. A file dialog will appear; type in the
name droughtj.SL4. Then click Save.’

8.7. Running the Johansen simulation

Now go to the Solve page and click the Solve button. A “Please Wait” window will appear
while the model is solved. Then RunGEM will show you a box telling you how long the
solution took. Just press OK.

8.8. Using ViewSOL to compare two sets of results

The RunGEM Results page lets you see only the most recently-computed solution. Sometimes
you want to view 2 solutions at once. You can do that using the ViewSOL program which
comes with RunGEM.

We assume that RunGEM is open and you have just successfully completed the steps described
in previous sections.

Now select the menu item View | Solution via ViewSOL. The ViewSOL program will open the
most recent solution®® and show a Contents page. In general, ViewSOL works very like the
Results page of RunGEM. For example, you can double-click on a variable to see its values.

Now, use the ViewSOL menu command File | Open to open the solution file drought.SL4.
This ought to contain results from the previous, Euler 1-2-4, simulation.

ViewSOL Contents will again appear. ViewSOL offers a choice of formats for this Contents
list. Select Format. from ViewSOL’s main menu and there click on Arrange vectors by name
(in the panel headed Vector options); also click the button Order Variables alphabetically; then
click Ok which will put you back to the Contents list. Now double-click on the macros row and
you should be able see both solutions together.

® If you do not give a new name for the SL4 file, RunGEM uses the same name as before, and so overwrites the previous
solution file. This might be annoying! You can use Explorer to delete files in the Output directory (maybe to save disk space).

19v/iewSOL displays a short quotation (either inspiring or corny) while it is loading the solution file.
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<> ViewSOL - c:\crungem\ceerloutputidrought.SL4
Fie.. Contents Fomst,.. Expert... Time Sercs.. Descrption Progrems Heb.

& i [Everyting v |2 dought v @ =3 » >=l=

Macros droughti drought, -

del_frmid 0 o
del_natfm 0 a
del_natg o Q
del_naturr, -0.008 -0.010
delbt 79261.195 74885883
celdebt 39630.558 37442.941
deldebt_ratio 0.001 0.001
deldfudae o 0
delf_rm ] (1}
delf_rm_Q| o 0
delkfudge, ) [}

delpopfudget o 0

delunity o o

ev_bog -406024 938 -388184.094
ev_car -133474.109  -128612.766
ey_nor, -160155.453 -155082.219
ev_nue 37935633 35873.367
ev_oce|  -B29715938  -777142.563
ev_pac -119694.023 -115003.406

evr -1583114.000 -1501195.250
&v_sir 28014.795 26956.340

ia 0.070 0.071

interest 0 [1]

ip 0.070 0.071

levdebt_ratio 0.001 0.001

miscf002 o a

natc -0.163 -0.152
natcaprey. -0.287 -0.271 9
Macros ]

+4 Iniciar

Q30. Do you think that the differences between Johansen and Euler solutions are significant?

Go back to the ViewSOL contents list and double click on the row for z, a matrix variable (this
will be near the end of the contents list). This time you will only see results for one simulation.
But you can use the solution list box (see picture) to switch between the two solutions. The
Description menu item gives details of the currently selected solution.

<» ViewSOL - c:\erungemiceerlout putidrought.SL4
E... Conterts Foms. Exgor.. TigeSeriss.. Desciption Frogsns Heb.

& . |[Everything ¥ |2 drought R L]

D4 DS D6 D7 D8 D9 D0 Dii

.52 . .75 1.5 ]
MME| 0009 -0.007 -0.010 -0004 -0.009 -0003 -0.004 0009 -0015 0004 0010 0002 0017 -0.021 -0.008
IND| 0332 0092 0066 -0.165 -0041 -0066 0034 -0027 0006 -0080 -0029 -0.125 -0.005 -0.046 -0.008
CNT -0.014 -0.011 -0008 -0.013 -0007 -00i2 -0003 -0.005 -0.005 -0008 -0003 -0.006 -0.003 -0.007 -0.008
TRN -0.28¢ -0.161 -0.159 -0.177 -0079 -0097 0076 -0048 -0009 -0.082 -0064 -0011 0033 -0.037 -0.064
ADP 0000 0.000 -0000 -0000 0000 0000 0000 0000 -0.000 -0000 -0000 0000 -0.000 -0.000 -0.000
OTs| 0144 -0.131 -0.132 -0.137 0065 0050 0051 -0031 0027 -0026 -005%6 0007 0026 -0049 -0.010

< >
2(IND, REGDEST) [%6-change]: Activity level X
0 5 Maroscft offic.. = | G Pastat o @) W 1B

Now use the Filtering list box to select only the D1 (Antioquia) component of matrices. This
takes you back to the contents screen. Double-click on the z[*,D1] row (probably the last row).
You should see results for the Euler and Johansen simulations side-by-side:

22



Computing Guide for CEER

<» ViewSOL - c:\crungemiceeriout putidrought. 514
Ble... Contenis Fommsf,. Egert.. TimeSeries.. Descrption Brograms Heb..

& J [0 v |2 dought v @ =z o« >=l=

Z"D1]__drouchti _droudht
AGR. -10.184  -9.176]
MNE[ 0009 0009

IND| 033 0332
CNT|  -0.015 0014
RN -0.307 -0.289
ADP, 0000 -0.000
oTS 0150 0.144

2(IND,REGDEST) [%6-change]: Activity level: 'D1" column ]
71 Iniclar £, CRunceM 10 5 Mercscht Offie... + | ) Pastal - [r— P Bl W 1343

When you have finished looking at the results, exit from ViewSOL.

8.9. Copying results into a spreadsheet

RunGEM makes it easy for you to copy simulation results (or data) into other windows
programs such as spreadsheets or word processors. You will find this invaluable when you are

preparing reports.

As an example, below we set out the simple steps needed to copy the yr_r results from the
previous simulation into Excel (or another spreadsheet).

Go to the Contents page of the Results and then select the yr_r results

You should see something like:

Bie Copy ew Optiors Heb

Picture Text ModeliData Closure Shocks Outputfiles Solve | Results

Eventhing ~ [ Description | Contents |3~

| -
D1
D2 -0.108
D3| -0.108
D4 -0058
Ds5| 0094
DB| 0071
o7 0282
D8] 0078
Dg| 0092
D10 0203
D11 -0024
D12 0291
D13] 0157
D14 0006
D15| 0.198
D186| 0.182
D17 0152
D18 0059
D19| 0070
D20 -0017
D21 o010
D22 0444
D23 0204
D24 -0.041
D25| 0031

D 5 Mircsctt office .. - | [ 2 Meroscht Office E...
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Now click on Copy from RunGEM’s main menu. A message Data copied to Clipboard will
appear for a moment.

Now start Excel (or your favourite spreadsheet program) running. In a new sheet, click on the
top left-hand cell and then select Edit | Paste from the main menu. You should see the above
table appear in Excel. Note that the number of decimal places selected in RunGEM affects the
exact numbers copied.

[If you want to check whether there is a correlation between regional performance in terms of
GRP and the share of agriculture in total GRP, as suggested in Q29, open the file Shares.xls
and create a scatter plot using the appropriate variables].

Close Excel.

In ViewHAR and ViewSOL, the Export command lets you copy data to Excel in just the same
way.

When you have finished looking at the results, exit from RunGEM and other related programs.
9. An experiment with more complicated shocks: trade liberalization in Colombia

General equilibrium modellers need to explain their results. A general equilibrium model has
various main mechanisms that produce the results. The modeller is required to identify and
quantify the mechanisms that are important for a particular simulation. To analyse the results in
this way, the modeller must bring together details of several different information sources: the
equations of the model, the base data, consequences of that data such as totals and shares, and
the simulation results (percentage changes or ordinary changes). For this exercise, you can find
the story behind the simulation in the companion paper “Spatial Aspects of Trade Liberalization
in Colombia: A General Equilibrium Approach”, by Haddad, Bonet, Hewings and Perobelli.

This section presents another example with the CEER model: a tariff cut simulation. The
example is presented as exercises for the reader to follow.

9.1. Preparing the shock file

The simulation shows the short-run effects of a 25% across-the-board reduction in the tariff
rates on imported goods. Tariff rates are set by the Central government in Colombia, so that
they vary only across products in the CEER model.

Trade liberalization is an important element of the range of structural changes foreseen by the
Colombian government. To explore the effects of such policies, the CEER model is used to
simulate the impacts of tariff changes in the Colombian economy. The model is applied to
analyze the effects of a uniform 25% decrease in all tariff rates. All exogenous variables are set
equal to zero, except the changes in the power of tariffs, i.e., one plus the tariff rates, which
were set such that the percentage change decrease in each tariff rate was 25%.
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To calculate the size of the shocks, we need to know two important pieces of information in the
original database.

Q31. What are the total basic values of imported goods in the Colombian economy? We will
need the totals, by product, across different users.

Q32. What is the total tariff revenue, by product?

Q33. What are the implicit tariff rates in Colombia in 2004?

Product Basic value of imports Tariff revenue Tariff rate

(Q31) (Q32) (Q33)

AGR
MNE
IND
CNT
TRN
ADP
OoTS

In the CEER model, tariffs are treated as ad valorem on basic values, with the tariff variables
powtaxm in the linearized model being percentage changes in the powers of tariffs (the power
of a tariff is one plus the ad valorem rate).

The details of the shock sizes are contained in the file TARF.SHF.

9.2. Implementing the shocks and running the simulation

Start up RunGEM with the CEER model. Go to the Closure page. As in the previous example,
use the Load closure button to select the SHORTRUN closure. Notice that the variable
powtaxm is exogenous:

Then go to the Shocks page and delete any existing shocks by clicking Clear Shocks List.
Then specify the shocks as follows: click on Load File of Shocks and select the previously
prepared shock file tarf.SHF.
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Ble Copy Wew Optiors Heb
Picture Text ModeliData Closure Shocks OQutputfiles Solve  Results

Power of tariffs

Variable to Shock | powtaxm B bierions: cOM

Elements to Shock Al COM
Value of Shock

Shock powtaxm({COM) = uniform 0;

Add to Shock List ] [ Load File of Shacks J Save File of Shocks ‘ [ Clear Shock List } [ Define Subtotal

o T

Y4 iniclar. [ D6 Mereseofes..  + 5 cruram

The shock list underneath should now contain:

Shock powtaxm(“AGR”) =-2.041;
Shock powtaxm(“MNE”) = -0.249;
Shock powtaxm(“IND”) = -1.368,;
Shock powtaxm(“TRN”) = -0.668;
Shock powtaxm(“OTS”) = -0.668;

When you have finished with the shocks, go to the Output Files page. There, click on the line
there that begins solution file =. In the file dialog; type in the name tarfsr.SL4. Then click
Save.

Now go to the Solve page:

First select the solution method to use. To do this, click on the Change button to the right of
the Solution method label. In the Method part select Euler and then make sure that you
have 3 solutions and 1,2,4 steps. [Select these if they do not become selected after you click
on “Euler”]. Check also the radio button Automatic Accuracy. Then click Ok.

Next notice the Verbal description label and the edit box to its right. It is good practice to
enter a few words summarizing the simulation you are about to carry out. So first select the
existing entry with your mouse and then replace it by

25% across-the-board tariff cut

Now click the Solve button to start the solution process.

RunGEM runs the TABLO-generated program CEER.EXE to solve CEER.

9.3. Looking at the results
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When the solution has been obtained, RunGEM will present you with an accuracy summary and
a box telling you how long it took to obtain the solution.

Once it has solved, RunGEM displays an accuracy summary chart showing how many variables
are accurate in the levels to 1, 2, 3, 4, 5, or 6 figures. A little face summarizes overall accuracy —
hopefully it is smiling. Accuracy of the updated data is summarized in the same way. Click
Help to learn more, then OK to proceed.

Another message now tells how long the solution took. Click OK then select View | XAC file.
TABmate will show you the Extrapolation Accuracy File where you can see the effect of the
solution method and the extrapolation. To be specific, search for natxigdp (GDP price index,
expenditure side). This row of the XAC file is

-0.190474 -0.190402 -0.190365 -0.190329 CX 5 L6

Here the results are respectively the 1-step (-0.190474), the 2-step (-0.190402), the 4-step (-
0.190365) and the extrapolated result (-0.190329), with two sub-intervals. The notation CX 5
means that you can be Confident in the eXtrapolated result (this is the CX) and you can be
confident that at least 5 of the figures (that is, at least the -0.1903 part) in the extrapolated result
are accurate. The L6 means that at least 6 figures in the corresponding levels result (as distinct
from the percent-change result) are accurate.

Close this and go directly to the Results page.

Look first at the results for powtaxm (power of tariffs). Check that the relevant components of
the variable were indeed shocked.

Then look at the macro results.

Q34. What variable is the numéraire in this simulation? The exchange rate (natphi) or the CPI
(natxi3)?
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Q35. What was the effect on the variables listed below?

Real GDP

Real Household Consumption
Activity Level

Employment: Persons

Unemployment Rate (% point change)
Nominal Wage Paid by Producers
GDP Price Index

Consumer Price Index

Export Volume

Import Volume

Balance of Trade (percentage of GDP)

Q36. As expected, the tariff cut caused imports to increase — all bad for GDP. Yet,
employment and real GDP expanded — why?

Look over the real GRP results (yr_r).

Q37. Which regions are the main losers and gainers? Can you say anything about the short-run
effects of trade liberalization on regional inequality?

9.4. Using Subtotals to divide up the effects of the shocks

If your simulation involves several different shocks, GEMPACK offers you a very powerful
facility known as “subtotals”. This allows you to divide the total change in any endogenous
variable between the various shocks.

Try it out using the tariffs reduction described above [if necessary, use Load file of shocks on
the Shocks page to reload the tarf.SHF shock file that you saved, and rerun the simulation]. Go
to the Shocks page and carefully type the following three lines underneath the list of shocks:

Subtotal powtaxm(“AGR”) = AGR ;
Subtotal powtaxm(“MNE”) = MNE ;
Subtotal powtaxm(“IND”) = IND ;
Subtotal powtaxm(“TRN”) = TRN ;
Subtotal powtaxm(“OTS”) = OTS ;

Then go to the Solve page and click the Solve button.
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L) CRUNGEM - CEER =X
B Copy Vew Optins beb

Picture Text ModeliData Closure Shocks OQutputfiles Solve Results

Power of tariffs

Variable to Shock | powtaxm B bierions: cOM

Elements to Shock All COM
Value of Shock

Shock powtaxm({COM) = uniform 0;

| Add to Shock List ] l Load File of Shacks Save File of Shocks ‘ [ Clear Shock List } [ Define Subtotal

™ niniar "
"4 Iniclar. | Eiemeresdtoffce... -+ crurEn

When the solution has been calculated, examine the macro results. You should see 6 columns of
numbers. The first column shows the same changes that were calculated before. The next 5
columns show how much of the total change in each variable may be attributed to the
exogenous increases in, respectively, tariff reduction on imported agricultural goods, mining
goods, manufactured goods, transportation services, and other services. Click on the
Description button above the results to verify this.

The subtotals columns show that the manufacturing (IND) shock accounts for most of the
change. The last 2 columns are rather similar, except that the liberalization of services has
slightly stronger impacts than liberalization of transportation services. Finally, the results
associated with the mining sector are practically irrelevant.

Q38. Which kind of liberalization produces the biggest impact on national GDP?

Q39. In relative terms, which region benefits most from liberalization of agricultural products?
And which region benefits least?

Q40. Why is the liberalization of manufactures worse for the balance of trade?
Go back to the Shocks page and click the Define Subtotal button. This launches a window
which can help you compose subtotal statements like the five that you added before. Use the

Help button to find out how to use this window, and to find out more about the theory behind
subtotals.

10. Customized RunGEM and the complete GEMPACK system
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The Customized RunGEM with CEER package that you have been using is especially arranged
and simplified to suit newcomers to CGE modelling using GEMPACK, in general, and the
CEER model, specifically. You might wonder how similar using the full GEMPACK system
would be.

One difference is that RUnGEM looks after file management: it controls the names and locations
of the dozen or more files used for each GEMPACK simulation. An advanced GEMPACK user
has to assume more of this responsibility.

Another difference is that users of the full GEMPACK system often wish to alter the data and
specifications of the model. So they have to:

e use ViewHAR to create and modify the HAR files that contain data;
o edit the TAB file, then run the TABLO program to turn the TAB file into a model-solution
program.

This document does not describe the many features of ViewHAR and TABmate that are aimed
at these tasks. Also, you must buy a GEMPACK licence to run TABLO, to run larger models, or
to modify larger data files. Finally, the full GEMPACK system contains many other programs,
not described here.

Nevertheless, if you have worked through this document (and mastered the companion
document that describes the theory of CEER) you are well on the way to becoming a competent
CGE modeller. You should understand the basic theory which underlies CEER — the same
theory is used in every other CGE model. You can read and understand a TAB file — so now you
have access to the large number of CGE models that use this notation. The tools that you have
been introduced to, such as ViewHAR and TABmate, are the same tools used by other CGE
model builders. Even the syntax used in RunGEM’s Closure and Shocks pages is identical to
the corresponding parts of the Command files (CMF files) required in GEMPACK for carrying
out simulations.

The GEMPACK web page, at:

http://www.monash.edu.au/policy/gempack.htm

gives access to a great deal of GEMPACK related information, such as details of the
GEMPACK product range and licensing arrangements, but also including much free stuff. For
example, you could download the Demonstration version of GEMPACK which gives access
to the full range of GEMPACK capabilities but is limited to very small models.
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Appendix 1: Installing Customized RUnGEM

The Customized RunGEM for the CEER model is delivered as a single large EXE file, called
CRUNGEMX.EXE, and a folder with the CEER model files. You might have downloaded this
EXE file from the Internet (www.monash.edu.au/policy/crungem.htm) and saved it in your
TEMP folder. CRUNGEMX.EXE is a self-extracting archive which, when you run it, launches
a conventional install procedure. Alternatively, you can download CRunGEM from the course
area in www.usp.br/nereus.

The install procedure tells you how much free hard disk space you will need. You might have to
clean up your hard drive before proceeding. It is best to install into a folder named
C:\CRUNGEM. Avoid directory names that contain spaces, commas or Asian characters or are
more than 8 letters long.

The package will typically include other models as well. To have the CEER model running
properly, you should copy the CEER folder into the folder C:\CRUNGEM. If you want to
launch the CEER model directly from double-clicking on the Customized RunGEM icon that
will appear on your desktop after installation, you should delete all other folders in
C:\CRUNGEM, except C:\CRUNGEM\CEER and C:\CRUNGEM\work.

The final step to complete the installation is to copy the \GP folder (also available at the course
area in www.usp.br/nereus) directly to the C: drive.

Customized RunGEM assumes that the user has his own copy of the program on his own hard
drive. The program cannot be installed on a network drive and used by several people at once.
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Appendix 2: Answers to questions in the text

Q1
Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30
Q31
Q32
Q33
Q34
Q35
Q36
Q37
Q38
039
Q40
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