MEDEA : A regional Inforum type
model for Andalucia.

Outline of the presentation:

Main problems with the database
A brief outline of the model

A few simulations

*The user-friendly interphase

*The needs and perceptions of the
user/client.




MEDEA: Data Base. To start with

Main problems

Lack of
sufficient Almost none

sectoral long time series

data

Different
sectoral
dissaggregation

Different
methodologies

Shortage
Regional
data




MEDEA: Data Base. Our result

Extensive

and detailed

Time length MEDEA egion_al gnd
DATA BASE provincial




MEDEA: Data base.
Main characteristics.

Clasification: 30 sectors
Period: 1980-2002
*Units: (1000) euros / (1000) people

Base: 1995. |I-O table for Andalucia.




MEDEA: Data base
Variables

Production
Value added
Profits

‘Wages
Production taxes

‘Employment
Hours of work
°lnvestment
[nvestment matrix
Public
consumption

*Total exports

*Total imports

*Exports to the EU

eImports to the EU

*Exports to the rest of the world
sImports to the rest of the world
*Exports to Spain

sImports to Spain




Input-Output framework of MEDEA
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Building blocks of MEDEA.

Demography Production
Population by age Final demand ~ |_ Productivity
Output Employment
> by qualification

Income-prices

Public sector

Public revenues . Income Wages
P. expenditures Taxes < Profits
Deficit Taxes

Prices




Demographics

frt,= a + b * 1/t88 + c * 1/t882
srf,=a+ b * 1/t88 + c * 1/t882
srm,=a+b * 1/t88 + c * 1/t882

- t88t=0 t <1988
— t88t=t-1987 t=1988

pf1 = pfo[t-1] * srf1 + 0,5 * (nim0 + nim1) * (1 + srf1)*0,5

- pfl = Women population of 1 year

- pfo[t-1] = Women population of 0 years in t-1
- srf1 = Survival rate of women 1 year

— nim0 = Net inmigration

pf0 = fpop0 * (frt14*pf14 + ... + frt55*pf55) * srf0
- frt14 = Fecundity of women 14 years old

— fpop0 = Women share in poulation of 0 years

Survival function
Fecundity function
Population function




Population by age

Poblacion (en miles)
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Population Evolution

miles de personas
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Production : Demand and real output

Private consumption

«  log(cpcy) = f (log(rdpc,))
— cpc; Real per capita consumption
— rdpc, Real disposable income per capita

. Shares of sectors follow the 1995 shares that evolve
with the national trend.

Investment

Ii,t =g +bidepi,t +CiAqi,t + diAqi,t—l +eiAqi,t—2

L ¢ Gross investment of sector i in period t
dept Capital stock depreciation of sector i

' In period t.
Dl,t Change in output of sector i in period t

L .
fcio, = bm, * inv,

Public consumption

dcgapN; = f (pibpcN, pop;)
cgapNio, = cgapbr, * dcgapN,
cgccNio(26) = f(dcgapN.sum)
cgioN, = cgccNio, + cgapNio,

cgio, = cgioN,/ cgdef,

External trade

Y

v x 9 X

a,b,cyh

=(a+bD+cX)*P”

Dependent variable (imports or exprts)
Demand variables (foreign or domestic)
Time trend

Relative prices

Parameters to be estimated



External trade

miles de euros

Exports for Agriculture. Constant prices.

Base 1995
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External trade

miles de euros

Imports for Agriculture. Constant prices.

Base 1995
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Technical

coefficients Output

J

« f=cpio + fcio + cgio + xio
dll,t :ql,t +m|’t _dfl,t q':;al,1q1+f|_m|+vl
di;,
cCi;,

ri,t —
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Employment , productivity and hours

ot
hrs
T1
T2
qdn
quR
apk.

hrs;

t empi’t =

In(-ity = a, +bT1 +¢,T2, +d,qdn, +e,qup,

hrs,,

InChpy, ;) = a; +b;tend, , +c,dum,, +d, In(dq; )

Production of sector i in tinte

Total hours of work in sector i and time t
Time trend for all the period.

Time trend 0 since 1986.

In(g)-In(apk.) sigpk>q: ; O si gpki<q;
In(q)-In(apk.) sigpk<q. ; O sigpk> q.
G:Si G>apk. ; dpkeu si g < gpka.

Qi hrs;
prdi,t hpyi,t

hpy;
teng

durg

dq;

U=

Unrat =

Average year hours in sector i and time t
Tendencia temporal para el sector i y el afio t.

Dummy fpr variable in period 1976- 1985

For sector i and time t

First difference in output.

labpar * pop17-91
Unemployment = LF — emp

(U /LF) * 100



Productivity

euros por hora
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Working hours

miles de horas
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Matrix of qualifications

Employment demand by sector and qualification. 2002. (in %)
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Employment by qualifications
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Income: Components of value added

vaN,, =CcagN;,

vaN Value added

" =a, +b,TREND,,

aN; ,

pib,

log(agwag, ) =—-0,81847 + 0,99997 Iog(
empt,

j+ 0,999791og( pcp,)

Wages

ras,
Iog[ & J: a, +h Iog( rast, j+cidlprdit
emp,, empt, ’

ebeN = vabN - rasN - tpoN Profits



Wages

Average wage per person. Different sectors.
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Closing the model: aggregates and
convergence

pib, = cpiot, + fciot, + vent, + cgiot, + exiot, —miot,

pibN, = rasNt, + ebeNt, + tpoNt,
: IbN
ppIb, = P ——
pib,

Log(rdh) = f (log(ebeN+rasN))

Public consumption: cgioN = cgioNsave?
Private consumption: Cpio = cpiosave?
Investment: Fcio = fciosave?

Value added: vabN = vabNsave?




Closing the model: Provincial results

Value added, current prices. 2002

100%

80%

60%

40%

20%

0%

B Agriculture E Energy B Industry
O Construction E Market services OO Non market services




Public sector financing

astaxt = f(pibNt)

irpft = f(rasNttt + ebeNttt)

altaxt = f(boozshrt, cpioN5t)
pitaxt = f(XcpioNi,t)

cervezataxt = f(beershrt, cpioN5t)
tabacotaxt = f(tobshrt, cpioN5t)
hidrotaxt =f(gasshrt, (ddioN3t -
cpioN3t))

electaxt = f(qN4t)

transtaxt = f(qN20t)

minhidrotaxt = f(retgasshrt, cpioN3t)
ivat = f(ZtpvNi)

fdst = f(astaxt, irpft, ivat)




Public sector financing

Evolution of the most important sources of public revenues for Andalucia
25.000

20.000 -

15.000 -

10.000 -

5.000

2004 2009 2014 2019 2024

T. Cedidos - |RPF - VA — Fondo Suficiencia




Public sector financing

1.800

Evolution of financing sources of Andalucia public sector

1.600 -

1.400 -

1.200 -

1.000 -

800 -

600 -

400 -

200 -

Beb. Alcohdlicas

— Hidrocarburos

- P. Intermedios - Cervezas

—Electricidad — Transporte

— Tabaco

— Hidrocarbur:




MEDEA

Baseline




Main assumptions for the
calibration of the baseline

*Short term: world recovery in 2004-
2005

Depreciation of the $ due to its
double deficit.

*Qil prices relatively down.

Date of the baseline: December 2003.



Baseline: GDP and employment
growth. 1996-2025.

Growth rates

——=GDP —Employment




Growth rates

Baseline: External trade growth.
1996-2025.
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Baseline: Price and employment growth

2003-25 | 2000-05 2005-10 2010-15 2015-20  2020-25

Employment growth 2.2 1.6 25 2.2 2.0 1.9
Unemployment 11.8 20.0 16.2 11.8 8.8 71
Inflation 1.91 243 1.92 1.95 2.90 1.98

Exchange rate $ / Euro 1.42 1.08 1.39 1.45 1.48 1.47




Baseline: Employment growth by sector
2003-2025
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MEDEA

SIMULATIONS




Exchange rate in baseline and with
depreciation
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GDP growth in baseline and
depreciation scenarios.

Growth rates

=== Depreciation




Depreciation and demand components.
% deviations from baseline. 2004-2025
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Depreciation and inflation

Growth rate of private consumption prices
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Depreciation and employment.
% deviations from baseline. 2004-2025
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Depreciation and public revenues.
% deviations from baseline. 2004-2025
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GDP in 5 scenarios.
in % deviations from baseline.2004-2025
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A more complicated scenario:

Increase of the oil price of 36%/b in
2004 and 44%/b 2005




AGGREGATE RESULTS

% deviations between base and alternative Deviations between unemployment rate
( GDP, employment and unemployment) and inflation rate in base and alternative
Pib, mill. € Empleo Parados Tasa de paro Inflacion

2003 0 0 0 2003 0 0
2004 -1,6 -0,5 2,3 2004 0,4 2,9
2005 -2,3 -1,7 7,5 2005 1,4 3,2
2006 -1,0 -1,7 7,6 2006 1,4 0,0
2007 -0,8 -0,8 3,6 2007 0,6 0,0
2008 -1,4 -0,9 4,6 2008 0,7 0,0

Deviations in growth rates in base and alternative

PIB Consumo Inversion Export Import

2004 -16 -2,6 -2,8 0,1 -1,9
2005 -0,8 -1,9 -0,1 0,0 -0,8
2006 -0,4 -0,4 -0,6 -0,5 0,2
2007 -0,1 0,0 -1,6 -0,9 0,0

2008 -0,3 -0,1 -2,4 -0,3 -0,5




AGGREGATE RESULTS

Average growth rates 2004-2008. Constant prices
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AGGREGATE RESULTS
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AGGREGATE RESULTS

-1,60

Growth rates deviations between base and alternative. Average 2004-2008
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AGGREGATE RESULTS

Growth rates deviations yearly between base and alternative
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SECTORAL RESULTS

SECTORAL RESULTS. SCENARIO OF AN OIL PRICE INCREASE
Average percentage deviations from base 2004-2008.

Sector output empleo export import
Agriculture -0,85 -0,77 -0,07 -1,00
Fishing -2,95 -2,93 -0,45 -1,45
Energy products -3,55 -3,55 -0,62 0,49
Electricity -1,96 -1,76 0,00 -1,9
Food -1,23 -1,23 0,00 -2,5
Textiles -1,53 -1,47 -0,01 -2,59
Wood -1,21 -1,21 0,00 -1,69
Paper -1,77 -1,31 -0,09 -1,5
Chemicals -1,27 -0,60 0,00 -1,38
Plastic, rubber -1,13 -0,53 -0,28 -1,52
Other min. products -0,52 -0,51 -0,58 -0,46|
Iron, steel -0,55 -0,27 0,03 -0,57|
Machinery -0,47 -0,23 -0,34 -1,24]
Electric equipment -1,19 -1,04 0,22 -1,13
Transport material -1,30 -1,24 0,21 -2,58
Manufacturing ind. -2,04 -1,82 0,00 -1,68
Construction -0,54 -0,49 - -
Distribution, trade -2,35 -1,80 0,00 -2,96)
Restaurants -2,94 -2,79 - -
Transports -1,55 -1,31 0,00 -1,90,
Banking, insurance -1,02 -0,74 - -0,95
Real state -2,24 -1,87 0,00 -2,70
Education_market -0,89 -0,83 - -
Health_market -2,52 -2,50 - -
Social services_market -1,99 -1,63 0,00 -3,48
Public administration 1,30 1,11 - -
Education_non market 1,32 1,21 - -
Health_non market 0,52 0,50 - -
Non market services -0,81 -0,71 - -
Household services -3,64 -3,48 - -
TOTAL -1,39 -1,10 -0,05 -1,41




SECTORAL RESULTS. OUTPUT

Average deviations in 2004-2008. Output
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SECTORAL RESULTS. EMPLOYMENT

Average deviations in 2004-2008. Employment
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SECTORAL RESULTS. EXPORTS
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SECTORAL RESULTS. IMPORTS

Average deviations 2004-2008. Imports




The main screen

ﬂlmagine 2004 - Medea - Centro de Estudios Econdmicos Tomillo, 5.1 _ =] x|

Archivo  Andlisis  Yentanas  &yuda

1 Hueva... Chri+i b | %lglm” 2 |¢|
@_ Borrar simulacion. ..
ﬁ ITREESIET .

Ajustes impresora
Certat

Finalizar

Windows:
*Arrange
eCascade
*Horizontal
*Vertical

Help

File:

*New

*Erase simulation
*Print

*Adjust printer
*EXit

Analysis:

*One simulation
*Several simulations
eData

*Export

eSimulation scenario
Table maker




Making a simulation

Asistente de simulacion

Paso 1°: Establecer parametros de simulacion

Asistente de simulacion

Paso 29 Establecer escenario de simulacion

Introduzca un comentario para la simulacidn [max. 50 caracteres): I Parametroz macro Parémetroz vectoriales | 3 Buscar I
|5imulacién 1 —

Afia final de la simulacidn; 222; g N 23

2025 2025 0.90
Flantilla para la simulacidn:

1940342004 13:18:58 E zzenario de depreciacion del tipo de cambio [1]

1940342004 13:21:.00 E zzenario de incremento del gasto publico [2]

1940372004 13:23:30 E zzenario de incremento de precios de la energia [3]

19/03/2004 13:25:36 Escenario de incremento de demanda de la UE [4]

1940372004 13:32.26 E scenario de demanda del resto de Espafia [3]

? Apuda g LCancelar

Parmetros macro II Parametros vectoriales

rul pog 3
2003 1.2

2003 1.02
mul pcpio
2003 1.02

2003 1.2

2003 1.2

rul pg :all30

rmul pimneus 3

rul pimnermn 3

rallin

Confirmacion

\t?'/- {Esta seguro que desea cerrar el asistente de simulacion?
-

|

LCancelar

Informacion

8y

isimulacion calculada correctamnente!

X




Choosing a simulation and variables

nulacion x|

I Ezcenario base [0] wacio | @
53 Borrar |

wacio I wacio |

Fecha y hora

Selec e

Fecha p hora

nula

19/03/2004 12:40:30
1940372004 13:18:58
19/03/2004 13:21:00
1940372004 13:23:20

Eszcenario basze [0]

Ezcenario de depreciacion del tipo de cambio [1]
Escenario de incremento del gasto publico [2]
Escenario de incrementa de precios de la energia [3]

1940372004 13:18:58
19/03/2004 13:21:00
19/03/2004 13:23:30
1940372004 13:25:36
19/03/2004 13:32:26
24/03/2004 14:36:08

Ezcenanio de depreciacion del tipo de cambio [1] 1940372004 13:25:36
19403242004 13:32:26

Eszcenario de incrementa de precios de la energia [3] 041

Ezcenario de incremento de demanda de la UE [4]

Ezcenario de incremento del gasto publico [2] Escenario de demanda del resto de E zpafia [5]

Escenario de incremento de demanda de la UE [4]
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Analysing a simulation: Aggregated data
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Analysing a simulation: Sectora

| data

Seleccion de variables

A

ai | e s |[ s Tatla
ex19 - Exportaciones/HatelR est @ Yaciyr
cia (Gasta en consuma de los hagares, p. constantes a1 Agricul -
ciowm | Gasto en congumo de los hogares, p. comientes, importada del eetd [ |2 [Fish -
ciozpm | Gasto en congumo de los hogares, p. comientes, importado delreste | |3 Cokecoalol
dd Demanda intera 4 ElectGas
distesp | distance factors for exports to Spain 5 Foodlobac
distimp | distance factors for imports from Spain 6 TathpShoes
emp Emplen, en miles 7 Woodkum
- 3 3 Paper
eI Exportaciones al resto del mundo 3 Chemical
exSP Exportaciones al resto de Espafia 10 RubberPlast
exSPrat  Ratio de exportaciones al iesto de E spafia sobre la demanda inten, | |11 StoneClay
fd Demanda final tatal 12 Stecldetal
females  Poblacidn femenina por edad 13 Machinery
gio (Gasto en consuma de las ASPP, p. constantes 14 CompElecMac
hpy Haras por afio y empleada, en 100°s 15 AutShipPlanes
hrs Horas totales trabajadas por rama 16 Oth mfg
iio Formacion Bruta de Capital Fijo, p. constantes 17 Canstuction
iomwm  Formacion Bruta de Capital Fijo, p. conientes, importado del restode |18 Repaitrade
iospm  Fomacion Bruta de Capital Fio, p. conientes, importada del resto de §
imp |mpartaciones 20 Transcomm
impre Importaciones del resta del munda 21 Banking _
impshre|Imparts shares from rest of warld 22 RentingOth
impshSP  Impoits shares from rest of Spain 23 Educharkst
impSP Importaciones del resto de Espafia 24 Healthharkt
ich Imports shares 25 Othsocmarkt
males Paoblacion masculine por edad j 26 Pubsector ﬂ

Macro Andalucia | Macro Espatia

ndalucia KRR Espaﬁal Matiices Andalucw’al Matrices Espaﬁal

o 0K I X Qancelarl

7 Lyuda |

nlmagine 2004 - Medea - Centro de Estudios Econdmicos Tomillo, 5.L. - [Grafico 5] == x|
¢ Archivo Andlisis Ventanas Awuda == x|
D|Y| 2S - sls= 2ol 2 al
Escenario base [0] 257 57 07947 ]

159 325,954 112,401 E.470

3.219 367068 141,232 8.674

7539 424 277 142 664 E.549

E.799 450,445 200,768 9,875

3.3 437,00 162175 7.500

321 440,032 167,753 7.599

3.055 426,065 173,865 7.924

2673 413534 185,942 8.559

2,226 415,433 193,572 919

1.892 433,787 214,953 10,233

1.719 467 934 234073 11.153

1673 500,673 252518 12,025

1.783 533112 275,529 12932

1.943 573,603 233,038 13,341

2.092 617,254 313,307 14.757

2.096 E57 441 348,408 16,130

1 9;':!5 ZDIDD 20‘05 20‘1 o 20‘1 5 20‘20 2025 2104 700,332 373,408 17561
2,337 758,171 7173 19,3??:'

Ezcenatio base [0]

ExportacionesiCogueriaz
ExportacionesProductos metélicos

Exportaciones/Productos del tabaco

Exportaciones/iCarnes, preparados y conservas de carne




Analysing a simulation: Matrices
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20 TranspComunic 1.051 noiz 0,049 0043 nots 0,036 0026
21 Bancoz 0,260 000z 0msa 0,003 0,006 0,005 0007 =
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Creating tables in “excel” out of templates
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Help window
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Some difficulties for the client

What happens to Andalucia when European forecasts
change?

Year to year changes. Difficult to explain.

Price behaviour is mostly Spanish price behaviour.

The model should replicate “all” recent published data “at
once”. Difficult to transmit that “a model” is not “official
statistics”.

They need training to make “hand” corrections to
scenario building.

The short term behaviour versus the long term not clear
In some simulations.

They appreciated the front-end user.
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