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Get Prepared and install
CAPRI



Please get prepared before you do the course

 Remind yourself of the topics learnt in in Seville ... (JR: ask Maria, upload add copy link)

* Basic knowledge in GAMS, sets (static, dynamic? parameters (domain check), variable
(marginal, level, up and lo), equations (margina 5, model definition (minimizing,
maximizing)

e Understand the logic and the code of the provided examples see Annex (just copy to
GAMS) and answer the question given at the top of the GAMS code

* PMP calibration
e Estimation of a production function

* Please ensure that you have understood:
 What is a baseline in CAPRI (we will not touch this topic but is important to understand)
What is an mathematical programming approach
What is positive mathematical programming (see example)
What is the difference between a linear programming and a quadratic models
What is the difference between variables and parameters in GAMS



Please get prepared before you do the course cnt.

Seville

* CAPRI model; Code: CAPRI Trunk r7309 ; https://svnl.agp.uni-bonn.de/svn/capri/trunk
Results: CAPRI Results r24; https://svnl.agp.uni-bonn.de/svn/capri_out_after2016/results
» Software needed at your own computer
Java Version 8
GAMS Version 24.9

e Editors:

Notepad++ Version 7.5.6 (free available)

Kedit (download link http://www.kedit.com/kedit.downup.installer.html)
GAMSIDE (in GAMS included)

Ultraedit (trail version)

Microsoft Excel, Powerpoint

* Please ensure that you have a keyboard language-setting familiar to you and that you
have administrator rights on your machine.

* Be pre;oared and install on your laptop the following software (or the version from



1. Introduction to the GUI



Scenario file is now
available

%)
File Utilites GUI Settings Help

Ri g ht mouse C| ic k 0 CAPRI worksteps ¥| General settings and i porting | Iethodological switches CGE | Debug options|
O Installation CAPRI settings
console output R e
Dir: 3
R 0 Scenario description =
O Generat R
(0] pen GAMS file enerate baseline Files: Base year 2012 ~ DK000000 "Denmark"”
. . @ Run scenario T DEO000000 "Germany"
il h d ef in ed Generate GAMS child processes on different threads [ 200420052006 2007 2008 066060 "Greece"y
. . . Generate CMD per Thread | | 20092010201120122013] TR
ES000000 "Spain
editor in settings Simulation years (201420152020 202550}
= i ition|[EU28 | : __|FR000000 "France”
- . CAPRItasks B 2035204020452050 2055 =2 1R000000 "Irland”
Open listing file - aHe aylorr - 1206020652070

1T000000 "ltaly"

NLO00000 "The Netherlands"
AT000000 "Austria"
PT000000 "Portugal”

Open include File
Break of printout
to console

O Run scenario with market |
© Run scenario without m
O Test alternative

© Run scenario only

LCompiIe GAMS | Start GAMS | Stop GAMS | Hide/Unihide controls || Expploit results

File to start="cap gms' (1 sec)
FPIR: runk_ex ante\gamd iInclude file="fortran

- q e - Output files="capmodires_[0-9]*_[0-3}{4}.*.{1}gdxS"
| S 24.9. rrishi_(C) 1987-2017 GAMS Development. ALL rights 1OURUlflles='capmodires 0.9 [0.9)4}{1}gdxs
Com pl e Scenarlo Z:ensee: Medium MUD - 10 User LicCE 5170620:1011A0-WIN
First line is the . Fpy—

License Admin: Dirk Heitmann, dirk.heitmann@vti.bund.de Open gams listing file ..

CO m ma n d Iin e --- Starting compilation
——- call del D:\templ\*.* /s /Q > nul
generated by the GUl --- call rmbir /S /Q D:\templ
--- call mkDir D:\templ
——-— call copy D:\public\gocht\2018\trunk ex ante\gams\fortran.gms D:\templ\fortran.gms
1 Datei (en) kopiert.
—--- GDXin=D:\public\gocht\2018\trunk ex ante\dat\arm\nutrient_cont_usda.gdx
—-- GDXin=D:\public\gocht\2018\output\results\policy\rd budget.gdx
——— GDXin=D:\public\gocht\2018\output\results\policy\rd budget.gdx

av

D:\gams\win64\24 .9\gams.exe "D:\public\g

tit market model"™ -scrdir="D:\templ" --scrdir="D:\templ" -wor:

Johann Heinrich von Thuenen-Institut, Rural StDC3363

License for teaching and research at degree granting instit

Open include file ..
Scroll lock

Mouse over reveals the
gams file executed and

GAMS RC 0--- GDXin=D:\public\gocht\2018\output\results\fao\faodata.gdx . . .
ExpFile D:\public\gocht\2018\trunk_ex_ante\gams\Run scenario without market model.exp the |nc|ude fl Ie Wlth the

--— RefFile D:\public\gocht\2018\trunk_ex ante\gams\Run scenario without market model.ref

——— capmod.gms (1405) 11 Mb H

*** Status: Normal completion[LST:81945] optlons

--— Job capmod.gms Stop 06/06/18 10:16:58 elapsed 0:00:01.301

TR =

lnstitute for
Food and
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|lcAPRI: [ini file : default.ini |User name : unde

d [User type : P




Run scenario with market model|

Base year: As the trends for
2030 depend on the ex-post
values the base year

matters. See results\capreg\
res_XX.gdx

File Utilites GUI

Settings Help

CAPRI worksteps - General settings | Modules and algorithm | Reporting | 1=thodological switches CGEs[\

O Installation -CAPRI General settings =

Runs the supply model in , e |

Scenario description y
parallel mode as Files: |yserScensitss
independent GAMS threads

Do not select for debugging

<

saseyenr[aviz |

Generate GAMS child processes on differentthreads [ | 004 2005 2006 2007 200

20092010201120122013|
Generate CMD per Thread | |

AV
CAPRI tasks

O Define scenario

Generates for each thread a
command line batch file for MAS || Start GAMS
debugging

Stop GAMS

Nuts2 standard, currently no
farm types, country level

Simulation year: Depend on
the result files for

Calibration (see baseline and Funs but not tested

simini folder)

EIGG0660
BRGOG00D;
BEGOOOOD;
ELGYYGYY
09990 4z

I FRO90000

FFI99900 ey

FIEGO90G0 =T
AT900990 %A

With market module
all countries in the EU
needs to be selected

ASIRERTUONTER




General settings | Modules and algorithm | Reporting | 1/ihodoioaical switches COE |

-CAPRI Modules and algorithm

Good question

General settings | Modules and algorithm | Reporting | 1iethodolonical switches COE |

Endogenous bio-fuel markets in global market model [v]
Policy blocks (additional geographical fayer) []
Endogenous margins between trade block and country prices
Advanced tariff aggeg_aﬁm modul__e'_ D‘

Biofuel and Biodiesel
Endog_enous‘young animal ma

Regional CGEs /| Standard: Young animal
trade module

Tariff exists in high detail;
different aggregation More market model regions Will be removed
scheme

-CAPRI Reporting

aggregation soft wheat and barley
to cereals

GHG and more, as it takes time |
would uncheck for debugging

Reports between iteration the
current prices and more

Calculates point elasticities using
price simulation experimence




CAPMOD:Generate tables in listing file

BE GDX file differ by

nputfile one
Di\public\gocht\2018\output\results\Chk_CAPMODFARMIY. _ |

nputfile two
Di\public\gocht'2018\oucput \resulcs\Chk CAPMODFARMIY] _ |

Write all parameter of the

Ditference file

| supply model to a gdx file as
B RelEps Fisld to compare well as the variables and
0.0 0.0 I Ignore Settext 211 fields - .
equations, good for checks
[~ FldOnly I DiffOnly f t blt
of stabili
3¢ Concn ¥

General settings I Modules and algomhml Reponingl Methodological switches CGE | Debug options

- CAPRI Debug options

Override results_in: |
Override results_out: |

Override restart_in: l

Load meta information from older task [v]

Additional input data identifier | |

Additional result type identifier [:

Override restart_out: | Number of rows and

columns to be displayed in
the listing file

Switch listing of code in
listing file on/off

Steers the listing for the
solver report

| Exploit results |




Stop an executed GAMS process

Dme  Optionen  Amsicht
[ Prosecse | Letung | Bemtaer | Dot | Dimste |

Kill by hand 3

8% 5%
Stunn P Arbeitupeicher
o aene o
o a9me 0
o 11M8
L] Tom8
o 196M8
o oM
o 28TIME
o g
File Utiities GUI Setings Help B - o uime
CAPRI worksteps. General settings | Modules and algorithm | Reporting [ 11110 d0100ica switches CGE | Debug options | o 21m8
O Installation CAF ttin o nsmve
O Build database o Wame
O Generate baseline Scenario description FD,'lr L] a.
DK000000 "Denmark* Y Adobe RarCEF 02 8) o 58
@® Run scenario
Generate GAMS child processes on different threads [ ] ¥ 1) Acteation Licening Service Lol ame
O Tests b1 Dell Net¥ault Backup Core apph. L) 24m8
Generate CMD per Thread | |
b T Remotedestzop-Verbmdungabe... o 42m8
Ellregional compostior @ Google Chome o o8
CAPRItasks 000 “Haly"
O Define scenario GHG abatement technology. NL00000O “The Netherlands™ 1 Cliot-Server Laufsatprozes o Lsme
5 A /AT000000 “Austria® b ] Diensthost: Seanproguaenim fur o T9M8
Run scenario T 5
wilh miaite PT000000 "Portugar I Hospeomuefor Windoss-dud = E
® Run scenario without P— o s
O Test altemative market mode oo 1 Host fur Kanolenfenster o asne
© Run scenario onys : _ ®- - . -
3 d eniges Deta [0 boerden]

| compite cams || startcams | s

v
CAPMOD: Policy: Definition of MTRSTD policy
capmod.gns (19260) 136 M
capmod.gms (19363) 136 M
capmod.gms (19651) 136 Mp
in=D:! i 20.

sec)

i_spend_2007_2013_se.gdx

capmod. gns I3
& D: \public\gocht\2018\output\ temp\data_call.gdx
Generating CNS model XDUMMX[LST:49598]
capmod. gms (19905) 138 Mb

100PS SIMY = 2030

Sends stop signal to GAMS
GAMS process stops when a s’ oo o moaternes
model is called, that can take o i) e

. GAMS RC 1--- Executing CONOPT: elapsed 0:0
time

6.341 [LST: 49526]

I il B >




Exploitation of results

Setlings | Help

Edit settings
Load seftings from ini file
Save current settings to ini file

Remove task specfic setings

Remove view specific Setings

B
File Utities GUI Seftings Help
CAPRI worksteps

O Installation

© Build database
© Generate baseline
® Run scenario

O Tests

av
CAPRI tasks

© Define scenario
© Run scenario with market mac

® Run scenario without ma

Reset user views in

exploitation viewer

Filter regions Name

GAMS Graphical User Interface

Wekgang Eriz

ILR e
Institute for

Food and
Resource Economics

7

ario 1 ‘ res_2_1230userScens_nochange

Scenario2 res_2_1230userScens ts7

FR France” Scenario 3 ‘ v

AT “Bustria®
UK “United Kingdorm™ scenario 4 |
'SI “Slovenia®

County selection | =" S |

RO °Romania”

MK Macedonia® Scenario6 |
e L —

< i —
Regional level Scenario8 |
Base year selection 2 scenanoo |
Scenario 10 |

080910111213 1415
1517181920212223  Seenario 11
1242526 27 28 20F131
‘Simulation year selection 3233343536373839|  Scenario 12 |
140414243 4445 4647

] . .
48495051 5253 54 55| | Seenano 18 | o] Load in GDX Viewer

156 5753 506061 6263

sassoooroseoro | Scenanois | 4 of GGIG
Scenario 15 [ o /]
-

Load into scenario
result exploiter

stonmets_| .

Ini file : defaultini_|Username : undefined

Usertype - developer |Run scenario: Run scenario without market mod!

Alternative Scenario



Advanced Settings in the GUI

?
User Settings | CAPRI System Settings | GAMS and R | SVN | Other opticns.

User name ‘A. Gocht

User Type de’élope;\ -
User Name: Ends up in Fhpioter

the meta information \/

l ave in default.ini

Debugger and

Developer gives tab for
debugging

Usertypefallows Admin in policy editor

allows to modify and
save snhippets

different views and
controls

¥| General settings [Modules and algorithm | Reporting | ethodological switches CGE | Debug options
rCAFRI i




@ Compare GHG With EEA | |
O Build regional ~

| StartR | StopR | Hide/Unihide controls | Exploit results ﬁ

C:\Program Files\R\R-3.4.3\bin\x64\R File to start="capinv"' |
G svsdvweny wwgees o s Include ﬂle='fromGUlforcaolnv.R'|*" -

between

The following objects are masked from 'package:dplyr':

, lag, lead

Warnmeldungen:

1: Paket 'plm' wurde unter R Version 3.4.4 erstellt

2: Paket 'Formula' wurde unter R Version 3.4.4 erstellt
Lade noétiges Paket: gdxrrw

[1] "..//gams"

[1] "D://public//gocht//2018//output//results"™

n the GUI

User Settings | CAPRI System Settings| GAMS and R | SVN | Other options

... or
Scenario description -
Fies:
Generate GAMS child processes on different threads [
Generate CMD per Thread

EU regional composition EU28 v
GHG abatement technology

Path to GAMS.exe

Path to R.exe

Path to Troll.exe

GAMS scratch Directory

GAMS Options

Pass arguments to the
cmd statement

Processor speed relative (1

Used mainly for —r and —s

Number of processors used in GAMS

D:\gams\win&4\24.9\gams.exe

C:\Program Files\R\R-3.4.3\bin\x64\Rscript.exe

D:temp1

pw=200 errmsg=1 gdxcompress=1 ps=0

Basayor 2012 |

Simulation years

200420052006 2007 2008

206020652070

Compile GAMS | Start GAMS | Stop GAMS | Hide/Unihide controls

av

D:\gams\win64\24.9\gams.exe "D:\p \g

‘ Get the number of processors ...

.4 5H Intel core 2
nteractive mode

or global settings --XX

Save in default.ini

Defines R executable

Defines how many
parallel executions can

be done at once
Also ends in the include
file

Allows to run task in

parallel over instances




Test if the system is ready for simulation

* Check the region, the base year, simulation year ... other setting are
correct -> No compile time error

* Ensure the listing setting is okay in debug
* Test calibration no change (calibrated policy file) within <3 iteration

* Convergence means no price change from the market model for a
given supply from the market model

* When the scenario introduce a shock then the adjust happens like:



Comparative Static Equilibrium

* Sequential iteration between the supply and
the market model:

e Supply function of FT models is unknown
(black)

* Assume any supply function (red) P

 Starting with some price, simulate supply

e Calibrate the assumed supply function to that
point

* Solve supply + demand in market model Po

simultaneously for new price

* |terate until convergence...




Exercise 1a: Running with policy editor

* Policy editor is a code snippet based way to explore and define simple
scenarios

* It has dynamic tag editor
* Powerful search over all predefined scenarios

* Approach to define your scenario
* Do not run as user role “administrator”

» Select main policy file (cap_after2014 or MTR_RD) and combination of code
snippets

* Modify the code snippet or the main policy file and save the changes in a new
in your userScen folder

 @AIl Exercise 1: Create a policy scenario (yields ... ) and run with GUI



