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Ohjective CRPI]

TThe objective of the paper is to develop a new
methodology allewing to link the General Equilibrium
approach and the Microsimulation approach by using
an exact aggregation result of individual discrete
choices



Our methedolegy CEPI)

Integration ofi the two approaches by using the exact
aggregation result due to Anderson, de Palma and

Thisse (1992):

Heterogeneous individuals, who have to choose among
a set of discrete alternatives, may be aggregated into a
representative agent with CES preferences



Our methedolegy

This result implies:

* that It Is not necessary to work with a big number of
Individuals in order to take into account the individual
neterogeneity

s that It IS not necessary to iterate because the
equilibrium prices obtained in the GE model are already
computed by taking inte account the individual
neterogeneity

Individuals can be classified in different groups

according to their socio-economic characteristics (age,
sex, education...)



Our methedolegy CEPII

\We cani apply our methodoelogy te discrete choices
concerning:

> LLabor market decisions

> Whether to work or not
. In which profession
. retirement age

> Education decisions
» Migration



IHow! te Implement

- We need:

> A Micro data-set to estimate the individual preferences

- A General Equilibrium model to evaluate the effects on the
equilibrium prices

> A Microsimulation model to evaluate the effects at the
iIndividual level



IHOW, te Implement CEPI)

» Step 1 — For each socio-economic group: Estimation
and Aggregation of individual preferences

» Step 2 — Intreduction of the functions that aggregate
the individual preferences into a GE model

» Step 3 — Simulation of macroeconomic shock and
computation of the equilibrium prices

» Step 4 — Evaluation of the impacts at the individual
level (choices) and on Income distribution, inequality,
pPoVerty...



Estimation and Aggregation (ﬁ:l

ef the Individuall preferences

» Individuals belenging to a specific Socio-economic
group (by age, sex, education...) have to choose:

> Whether to work or not
> In which profession

» Two-stage decision problem
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e Nested Multinomial Logit CEPII

Profession 1 Profession 2
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1)" Cheice ofi the profession CEPII

Utility: off cheoesing prefession; i:

H? =Inf;, + Inw,; + f’:l i €Ay

It depends on:
Ll market wage In profession i
Ll characteristics specific to profession |

Ll double exponential stochastic term (correlated, with
dispersion parameter )
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2) Choice off Whether torwork or not [§ls

Utilities of not working and working are:

—h __ 7 ~h
uh, =Inba, +=73

"In @ ;+InT0; )

Ha

with Ga, = paIn> . _ 4 exp (

h

I SV -
and g4, = Mmaxjea, ( wj + €; ) — G4,

They depend on:
disutility of working

market wages, consistent with the 2nd stage decision problem.
G, IS the expected maximum utility of a subset of alternatives

double exponential stochastic terms (dispersion parameter u,)
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Probabilities CEPII

TThe probability of choosing profession I Is:
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Aggregation of individual choices

The number of individuals (belonging te a specific
group) who decide te work in profession i Is given by:

This Is a labor supply function that perfectly
aggregates the individual preferences
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l, IS the inverse of the transformation elasticity between professions

[, Is the Iinverse of the transformation elasticity between work and
leisure
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Representative agent CEPI]

As In AdPT, we can write an optimization problem for a
fepresentative agent (one for each cell) who decides
the optimall allocation of his time into leisure and
profiessionall activities

This optimal time allocation coincides with the one
generated from the aggregation of the individual
discrete choices
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An llustration CEPII

We apply eur methodology to labor choices in the
context of population ageing

Objective: Evaluate the effects of population ageing on
the dynamics of the income distribution and
iInequalities
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Micro data-set (EPII

» \We generate In vitre a micro data-set of 51,850
Individuals (39,525 individuals aged 15-64)

» Individuals are classified on the basis of their age
and sex

» Individuals have to choose whether to work or not
and, If yes, in which profession (ProfO and Profl)
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Micro data-set CEPI]

Number of individuals by age and sex

Males Females

4000 4 400

4000 4 500
3 B0O0 43275
3 a00 4050

3200 3 a0

2200 2150

2000 2250

1 000 1125

24 400
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Micro data-set CEPI]

Generation of Individual wages

Prof0 Frof-1

cotistatit 5.000 3.500
0.400 0.450
-0.030

Ut = N (0,0.5)
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Micro data-set

General statistics on individual wages
Py age and sex for the two professions

Males
Llity Dlax
47 203
AOAR0 | 242464 ' 346 510

24021 ¥ 401 &47

Chs Mean atd. Dew. Ml ax Cths Mean atd. Dew.

a7l 420 900 2134670 107 592
Q82 2 | 311012

1217 28 104 A4 22 G T067 726 iy 04562 342523 0 140431
1059 SAT AR 0 B4 5463 49: TEIAAE  3B4.25¢ 164.134




Micro data-set CEPI]

The aggregation result 1s “exact” If all the individuals
pelonging to the same secio-economic group earn the same
wage

In the labor supply functions used the GE model we consider,
fior each cell, the average wage

In the microsimulation model, individuals choose by
considering their individual wage (different from the average
level)

It Is Important to check that discrepancy between the macro
and the micro labor supply Is sufficiently small. We find that

the error Is lower than 0.01% »



Micro data-set CEPI]

\We generate the preference parameters, so we can
determine the choices for each individual

Transformation elasticities of the labor supply
functions (inverse of y; and p,)

Letsure f Worls Prof-0 f Prof-1

Metles

I8 24 0.900 1665
2534 0.&00 1.590
544 0.°ro0 1.420
ET | 0.a00 1.450
LI5S 0.500 1.375
Fermales

F5-24

-;'1-__ 5 4

rr
._._—|l'-|'-

22



Micro data-set CEPI]

Work-Leisure choice and choice of the profession
General statistics by age and sex

Leisure f Total Wotk £ Total Prof0 /W otk Frof-l / Wotk
Males

R I
To-24

s ad
FADLE

3044

Lol -
A=t

Females

T 4
-2

aLr a4
L

Io-d4

AT =4
L R e

r~reoe g
A=
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The OLG-GE model CEPII

» Standard OLG model to evaluate the macroeconomic
effects of population ageing

» 8 generations (15-24, 25-34,..., 85-94) that coexist at
each time

» HHeteregeneity: individuals differ in age and sex (as
In the micro-data set)

» One representative firm uses capital and labor (two
professions)

» A PAYG pension system: the replacement ratio Is
endogenously determined to guarantee the equiliorium
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The OLG-GE model CEPII

Representative agents decide:
» The intertemporal profile of consumption

» The labor supply at each period (the labor supply
fiunctions come from the aggregation of the individual
preferences)
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'he Macroeconomic shock CEPIY

Reduction in fertility rates and
[ncrease In survival rates

1 2 3 4 6 7 g =0
1.000 1.000 1.000 0.930 0.525 0919 0911 0.903 0592 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.950 0.950 0.950 0.950 0950 0.950 0.950 0.950 0.950 0950
0.947 0.947 0.947 0.947 0.947 0.947 0.947 0.947 0.947 0.947

0295 0.901 0507 0.912 0919 0518

0.220 0297 0.904 0912 0211

0714 0714 0.714 0.714 0.756 0221 0857 0.593 0.593

0.500 0.500 0.500 0.500 [.563 0.a25 0ass 0214 0.=13
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FherMacreeconomic shock CEPII

Evelution of the old-age dependency ratio

1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15 16 17 18 19 20
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Macroeconomic Results ;I‘?II

Impact on factor prices

== \\prof-O - \Wprof-1 =—Interest rate

3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
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Microsimulation model (EPII

»> We intreduce the GE time-path of factor prices into
the Microsimulation model

» We determine the effects on the dynamic of:

= labor choices at the individual level
« Individual income (labor income + capital income)
= Income distribution

= Inequalities

AS
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Microeconomic Results ;31|

Evolution ofi the 10™, 50" and 90" percentiles

——10th ——50th ——90th

9 10 11 12 13 14 15 16 17 18 19
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Microeconomic Results s

CEPLI
i

Evoelution ofi the Ginl Index
age group 45-54

9 10 11 12 13 14 15 16 17 18 19 20
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Conclusions CEPII

» We developed a methodology that allews to
Integrate GE and Microsimulation approaches by
the aggregation of individual discrete choices

» It Is not necessary to work with a big number of
Individuals in the CGE model

» It Is noet necessary to Iterate between the two
models, thanks to the exact aggregation property
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Restictions In erder to guarantee
the exact aggregation preperty.

» This aggregation property holds if the labor
supply computed in the CGE model coincides with
the labor supply computed in the microsimulation
model

- Glven a shock, the average variation in the net
wage in the general equilibrium model must
colncide with the average variation in the net
wage in the microsimulation model

. Fiscal rules must be simple: we need a simple
system of taxes and benefits that allows to link
In a simple way the gross wage to the net wage

CEPII



Future research CEPIN

~ Implementation of this methodology to the _
Canadian case In the context of population ageing

» FMGD - Fichier de microdonnées a grande
diffusion - 2001

» Individuals choose:
- Whether to work or not
> In which profession (10 professions)
- The type of the contract (Full-time or Part-time)
- Theinvestment in education (5 education levels)
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Fechnicall aspects CEPI]

» Estimation of a nested (3-level) multinomial logit

» Generation of a potential wage for each non-
observed option

. Estimation of a wage equation with correction of the
selection bias when selection Is specified as a
multinomial logit (Lee (1983), Dubin and McFadden
(1984), Dahl (2002), Bourguignon et al. (2007))

» Generation of Gumbel error terms
. Correlated for the options belonging to the same nest
. Uncorrelated for the options belonging to different nests
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