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Solow’s comment

“Thoughtful macroeconomists are uncomfortably aware that
consumers, firms, and workers vary widely in their local
environments, perceptions, and Dbeliefs. Ignoring this
heterogeneity, as ‘modern macro’ does, is a likely source of
systematic error. Aoki and Yoshikawa propose to repair this
failure by modeling the macroeconomy explicitly as a cloud of
Interacting particles. The goal is to deduce the distributions of
economic characteristics that describe the system as a whole.
This puts more emphasis on statistical properties and less on
the internal decision making of each agent. There are already
some surprising beginning results, including a novel treatment
of aggregate demand, and one can expect more when their
approach is combined with standard economic reasoning. This
IS the start, not the finish, of a potentially far-reaching research
program. It should excite the curiosity of all those thoughtful
macroeconomists.” Robert M. Solow (2007)
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Micro Agents

Micro Agents Share
the Common Macro Universe
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BENEEM™

Many Different Micro Universes

The Importance of Meso Scale .



EDEGM™
Micro Agent’s Optimization is
Not based on the Unique "Macro”

But on Each Different Micro Universe
which we Never observe!

Thus, to Analyze Macro,
Detailed Optimization of Micro Agent Is Useless

26



Y—v)L(1842-1924) [XF1>TLV=

[ &R 43 5 17 |

Ceteris Paribus [{th D E

Mot Ez<o0Ol@E

& JILSADI—4F

& 15) 187 18 5

SEAFLITNIL]
195 LERTE

I:I

]

27



SEEF

SEMETF (rational expectations)h®

HHE > TULVAHITTIEAR LY
Muth (1960, 61)I%
1 DDEETEGE

micro universelZ1E L < @

28



W—HRADEENFETIV
Lucasid & HIF =
T2 0OIZEAL

EhE > 1-EBwmZD2< Y HITT-

Micro Agents

Aoki Masanao and H. Yoshikawa, (2012) “Non-Self-Averaging in Macroeconomic
Models: A Criticism of Modern Micro-founded Macroeconomics,” Journal of Economic
Interaction and Coordination, Vol.7, 1, pp1-22. 29
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PARTICIPATION, HOURS WORKED, AND WAGE DATA, NLSY DaTA, 1979-94

2 R* FROM REGRESSIONS
PERCENTAGE

DEMOGRAPHIC WORKING Total Hours Worked on Log Wage on Education
Group AT AGE 29  Education and Experience and Experience
White males 83.5% 12 10
Black males 75.0% 15 14
Hispanic males 80.0% A1 10
White females 76.4% 15 A7
Black females 69.6% A8 21
Hispanic females 66.6% 18 10

SouRrce.—National Longitudinal Survey of Youth, 1979-94, as used in Carneiro et al. (2001).

Heckman James (2001), “Micro Data, Heterogeneity, and the Evaluation
of Public Policy,” Journal of Political Economy, Vol.109, No.4, P.685.
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HEEWIES Econophysics

LR ESE  Evolutionary Economics
Yk —IF8F Network Science

- Agent-based Model

1EM R Complexity
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Mantegna,

R. and H. Eugene Stanley (2000),

An Introduction to Econophysics, Cambridge U.P.
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Yoshikawa, H. (2003) “The Role of Demand in Macroeconomics,”
Japanese Economic Review, Vol.54, No.1, 1-27.
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Total
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10° |
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10* |

10° L

Distribution of Employees

100 i 1 1 IIIIIII 1 1 IIIIIII 1 1 lIIIIII 1 1 IIIIII| 1 11 11111
10? 103 10* 10° 10° 107
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Mean= 1.29 X 104, Standard Deviation=2.37 x 104
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R OBE (1)

All the Workers Work at Job sites with the Highest Level of
Productivity under Extremely High Aggregate Demand

The Number of
Employed Workers

_l._> Productivity
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R~ OBE (2)

Workers are Distributed Evenly across All the Sectors with Different
Levels of Productivity under Extremely Low Aggregate Demand

The Number of
Employed Workers

A

Productivity
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Aggregate Demand D or 3
The Number of

Employed Workers
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The Level of Productivity

Yoshikawa, H. (2015) “Stochastic macro-equilibrium: a microfoundation for the
Keynesian economics,” Journal of Economic Interaction and Coordination, Vol.10, 1, 40
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Solow’s comment on Stochastic Macro

“It captures analytically a good
part of the intuition that underlies
the Keynesian economics of
people like Tobin and me.”

Robert M. Solow
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Many Different Micro Universes

The Importance of Meso Scale .



EDEGM™
Micro Agent’s Optimization is
Not based on the Unique "Macro”

But on Each Different Micro Universe
which we Never observe!
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Thus, to Analyze Macro,

Detailed Optimization of Micro Agent Is Useless
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Yoshikawa, H., H. Aoyama, H. lyetomi and Y. Fujiwar 2015)Df|t /IfIt
Dynamics: Analysis based on Macro Prices” , RIETI Dis n Paper Series 15-E-026,

http://www.rieti.go.jp/jp/publicatio /dp/15 026. pdf 46



