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Solving & Testing the AUTA Model
with GAMS



Create file or programing project

After downloading & installing the GAMS software, a shortcut will appear on your desktop (IDE):
http//www.gams.com/dpwnload/
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* Create a project file under gams: * Name this file: file/save
file/New/ as/choose location/ Auta/Enter
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Outlook

e Step 1: Calibration

Set: Declare and define the groupings in the model
Parameter: Declare & define the parameters and variables
Data positioning

Display: Allow presentation of data entered

e Step 2: Model

- Variables: Declare variables

- Equations:

- Declare and define equations
e Step 3: Resolution

- Solve: Resolution of model



Step 1: Calibration

Give a title or subtitle to your project Set: Define & declare the groupings of the
models
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Parameter: Declare and define the
parameters and variables of the base year
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Assigning the data: At this point, enter the data from the SAM into the model. Be sure to
assign all data to the different endogenous variables. To orientate yourself, by every table
there are indicators that are given on the lines and columns of the MCS (see below)
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TABLE DIOCI,J) Tableau entiees so:tlies

TABLE CO(1,H) Conscsmation des manages

TABLE DFI(*,]1) autres donnees par branchs d'activisse

TABLE MENAGE (*,H) Autrex donness pour les Tmnages
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Now that all the data from the SAM is integrated in the model, we must assign
variables to them. This assignment is realized only for the variables contained within
the tables << TABLE DP(*,l)>> and <<TABLES HOUSEHOLD(*,H)>>.
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Calculate variables in volume and other parameters
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Command display: permit to
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Step 2: Model

e Variables: Declare the variables of the model
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* Equations: Declare & define equations
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Initialization of variables
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Model: Define the model
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Step 3: Resolution of the Model
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At this point, we finished with programing of our model. To solve it go
to: File/Run or click on F9
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To prove the model is running without errors, bring your attention to the
window to the right of your screen “No active process” and the following
message will appear: <<status: Normal Completion>>. In case of errors, you

will have the following appear in red as shown below and the message
<<status: Normal completion>> will not appear:
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If the model functions correctly and the message <<Status; Normal completion
appears>> appears, the next question is how to interpret the results of our
programing? It suffices to look at the upper left corner of your screen, next to
the name of the file <<Auta.gms>>. There, you will notice a file with the same
name but with a different extension <<Auta.Lst>>. There you will find the gams

results. Simply click on it and you will have the following appear:
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To view the results click on SolVAR. You will have the different results by
variables
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It is sufficient to click on the variable to view its result
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You will notice that the information

introduced at the first step were

reinstituted by the model after the

resolution. Verify all variables by the &% oo wtiamionss e W

R TRANY) d 1le]) By

same procedure. If it is the case, the — ==
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E L n

model is well calibrated, that is to say | &

Equmee Luting  SOLVE Auta Using NCF From ne M

+- Equanee

the model is good and it is ready for | iz smmeserrones

Moot Stasies SOLYE Auta Uking MCP Faam bee 3

simulations el 1
An alternative way of verifying the S
model is well calibrated is by clicking 3 : - vimass

on “Execution”. If you it is calibrate
you will see the following appear: e iia s

Bring your attention to the REPORT | .. R
SUMMARY: 0 NONOPT ; O : | :
INFEASIBLE; 0 UNBOUNDED and O
ERRORS. IF IT’S THE CASE. If it is the
case, the model is well calibrated,
there are no errors/ non optimal
solutions. You are ready to start the
<imulations




* Notice it is not always easy to read the results on the file Ist

* An alternative way of reading the results of the model is to communicate the
GAMS software to Excel table for an output sheet of the results in the form of an
Excel sheet. In this effect, the following following procedure is important:

* Declare the variables in variation
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EVP{H) Variation equivalente en % du revenu initial
VYHT variation dans le revenu des manages
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Calculation of the variations in percentage
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[FAlFVALIF = 190% (pv,L{I} - pvOCIk) FpvOII} i VYHT = (SUBE(H, YM.LIH) ) -SUM(E, YMO (H) ) ) /SUBE(H, YMO (R) ) #1005
walP (L) = LO0=(F. LX) - P3{Eh) SROdID i

EVET - BUN(R,.EV.L(R) ) /5U (K, YMO{R) ) *300;

Malis = 100+{X8.L{I] - [
wWalvh = VA.L{I] = 1
MFolLD - LD.LAI] - i

walLs - {LS.L = LSO} fLSD r

MolBEDd I = 100*{EKD.LII1 - ED3{I)F SEDI) H
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bralsF = 100¥(aF.L = aFD} FfeF3
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FILE Val/

 (Creating the output sheet of the results
Auta.xls/;
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e Creating the tables of the results
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POT 'RODELE Auta : Modéle 4 scocoomia fermes mans Couvernement'/;

pat ' /;

put ‘TARLEAU 1 : LES PRIX '/

Pat 'Variables' puat ‘Branche' put 'Sranche” put ‘'Refarence’” putl 'Simuiation ' puat *Variastion end'/;
put'v' put ' " put'' put wo put M.l put valw /)

loop (i, put*s* put i.tl put*' put rod7) pat p,i(3) put valzsi(Il)/) H

loop (i, put'pv' put L.tl put'' pat pvo(l) put pv.1{i) put valpvall)/) ¢

loop(i, put's* put z.tl put'’ pot po(i) put p.l(i) Pput walpis) f) =
pattt/;

pat 'TABLEAU 2 : LA PRODOCTION'/:
Pat ‘Vazlables' put ‘prasche’ pot 'Bzanche” put 'Refezance’ put 'simglation ' pat ‘Vaziatics env'/y
loop (i, put*Xs' put j.cl put’' put xsofi) put x=,30(i) pat Volxs=(i) £y 3

loop(i, pot'va' put {i.cl put’'' put Vacol(i) put Va.l(i) pet Volvacl) 4 B |
loop(i, put'zd' pot i.el pot'' put ldo(i} put 1d.3(i) pat volld(i) /) s |
put'Lg ' put * ' put'' put L8O put 1s5.1 put Volls / i

loop(i, put'kn' paot i.tl put*' put kdo(z) put kd.l(z) pat volkd(z)/)
loop (1, put'( put i.cl put’' put CIO(L) put CI, 1 (1) pat vallI(L)/) 2
loop({5i,§), put

i.el,f.21, put o10(Li,5) put px.1(i,5) put v&aloi{si, i) /)2

pare g ;
pat 'TAELEAD 3 REVENDS ET EPARCHNES" /i
Pat *Vaz:iablex' put ‘Dranche' put 'Sizanche’ put 'Reference’ pUtl ‘Simulaticn ' pat *Vaziatica ent'/;

loopth, put'ym' pat k.tl put'' pat ymolh) put v . 1¢h) put valyeih) /)

.
POL'YF ' put * ' put"' put YFO put YF,1 pet valYE / ; 5
loop(h, put'sx' put h.ocl put'' put sxO(k) pot =M.1(k) put valam(h) Yy
PUL'EF ' pat * " put*' pat gFo put g¥.1l put Valse / H 4
. » ’
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peat g
Fmt "TRBELEAT 4 ODEMARTES" £ &
pat 'vaziables' put "Braccha' pont 'Branche® put 'maference pot 'Sismulacian ' pak ‘vaclaties an%t'Se
loeap({i. By, pat "C° i,tl,h.tl, put coli.@) pub o, L0i.H} pub VoloM{i.HI b
leop (L, put*DIT® put i.cl pot®' put ditadl) pwk dit.liI} puk Yoeldloc{IiS i
loap (TR, PEC'TWY' pialt TR, &1 pat"" pul imwo (TR POt ipw, J(TRI POt WalainviTRISIr
Patk'IT ' pukt'® put"! put ITO put iv.l put walic & J

iy

Pat '"TRBELE B : variation scuoivalanta® Mg
pat "' lespiH, put H,TL) puk "RL1" pat f;

Pat "Chamge 1n mominsl income® pak TYET f:

Pt ‘Equivalsnt varistion’ Lo H, POt EVPR{RI | put EVET patys:




* Thus, we have finished the programing of our model
* To solve the model, follow the same procedure as before, as in:
File/Run or F9

* Apply the same procedures to verify if “the model ran”
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* We can also directly verify in the results via <<Auta.xls>>, go to:
Mydocuments/Gamdir/projdir/auta.xlsx
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* Viewing the results, we notice that the values of the variables
introduced with the entry of data (see reference column) were
reinstituted (see simulations column) and the last column is only the
calculation of the variation in percentage between these two
columns. This variation at the last column is 0% everywhere; it proves
that our model reproduced the situation of reference and that it is

ready for simulations



Simulations

* We have retained two simulation plans: the first simulation (Sim 1)
holds a 10% increase in the volume of labor and the second
simulation (Sim 2) analyzes the case of a 10% increase in capital
specific to the branch of services



Simulation 1

e 10% increase in labor volume.

* The concern at this level, is how to introduce this
simulation in our model. As a reminder, the
simulations are realized on exogenous variables as
highlighted above. In the occurrence, of the case
that concerns us, it’s the variable labour (LS.FX).
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To view the 10% increase, we will have:

Solve Auta using MCP; e e

LS.FX=LSO*(1+0.1);
Solve Auta using MCP;




 Change the name of the output sheet on Excel from

FILE Val/ FILE Val/

Auta.xls/; Auta_sim1.xls/;
Va | ‘ p C= 6; S st Sl RIANCR 1 Dourverti\gammdipreyd g raprasgar - K lsesLEMAY MUROKE) M Deskinp/Som grovpe MegcAusa-irtemeti e e . e

Wdrer  Modw Libasm  Melp
- ‘

e The Ldt Sesch ‘Wizzows A
— | 3 g ¥ W =l (2| @B
Val.pc=4 ==+

val.nd=4 |
put val;

Val.pc=6

pat valx(l)




. Next, File/Run or F9 to solve the model and recover the results sheet
<<Auta_sim1.xls>> in Documents/Gamsdir/projdir/
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As you can see at the level of the last column, the simulation had an impact
on the studied economy. All that is left is to interpret the different variations
that were noted



Simulation 2

* 10% increase in capital specific to the services branch.
To view the 10% increase, we will:

Solve Auta using MCP
KD.FX(‘serv’)= KDO (‘serv’)*(1+0.1);
Solve Auta using MCP

* Change the name of the Excel output sheet file from:

FILE Val/ FILE VAL/
Auta.xls.xls/; Auta_sim2.xls/;
Val.pc=6; 10 Val.pc=6;
Val.nd=4; Val.pc=4

put val; put val;



 Following the same procedures as we did with simulation 1, we will
obtain the results as displayed below
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We have the results of both our simulations, the only thing
left to do is interpret them.



Interpretations

* To interpret the results of our simulations, a theoretical analysis of the
probable direct and indirect (or induced) effects caused by the choc is
needed. The analysis should put into evidence the dominant effects and
the propagation mechanism (pinpoint the training effect) of the
simulation in the model. Next, compare the results of this theoretical
analysis by those found with the model, thereby drawing the
consequences on the points of agreement and divergence.

* Analyze the effects of supply and demand, the mechanisms of the price
formation and the origin of the differences between sector.

* Interpret the variation of price in relation to cash and other prices.



Scenario 1: 10% increase in the labor volume

* As an example, for the first simulation, we have:
The decrease in salary is considered as the indirect effect
The indirect effects (or induced) are a result of:

the decrease in salary, which would have an impact on the relative
price of capital that increased (r/s); labor intensive sectors being
favored because their price decreased (sectorial effect); which would
induce different implications on the production sectors (supply effect)
and household income. The latter (by combing the effects of price, of
revenue even substitution), would have an impact on the demand of
goods & services



Scenario 2: 10% increase in specific capital in services

* The same analysis can be done for the second simulation:

The direct effect is the decrease in return on capital in the branch of services
with as a consequence the substitution of labor by capital (indirect effect) in
this branch, which favors sectors like agriculture and labor intensive sectors
(benefiting from the freed up labor).

Incidentally, the increase in specific capital in services has an impact on those
in the two other branches (agriculture and industry), which becomes
relatively rare and therefore return increases.

The combination of all these elements has implications on the formation of
price, household income, as well as consumption and savings relative to
iInvestments.






