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Reconstruction of Philips curves in ‘macro’economics from the ‘micro’scopic
description of artificial labor markets

Research Group of Complex Systems Engineering
Laboratory of Chaos Systems Engineering
MC2 Hikaru Hino

Abstract : We attempt to reconstruct macroscopic properties of labor markets from the view
point of microscopic descriptions of multi-agent systems. Especially we derive the so-called
Philips curve which generally shows universal negative-correlations between the unemployment
rate U and the inflation rate 7. We first briefly review the macroscopic study by Neugart (2004)
who derived deterministic non-linear maps with respect to the U and w. He concluded that
the strange attractor of the chaotic maps should be identical to the Philips curve. Whereas, in
our microscopic modeling, we should set-up the behaviour of both labor and company agents to
construct the macroscopic quantities such as U and 7. For instance, some amount of labors can
access the information about the successful persons in the previous business year on the number
of their applications. On the other hand, each artificial company in our modeling produces a
single homogenous commodity and we shall assume that the total amount of the products in
a company depends on the total amount of the labor’s abilities in the company. By utilizing
computer simulations, we find that our probabilistic model is able to reproduce the Philips curve
efficiently. We also confirm that the best possible number of applications for each agent is ‘three’
in the sense that the employment rate is maximized if and only if all agent post their applications
(what we call ‘entry seat’) just only three times to the companies. We also discuss the possibility
to reproduce the Philips curve by making use of what we call ‘mesoscale model’, which is a hybrid
modeling by the mixture of our microscopic model and the macroscopic Neugart model. To check
the validity of the modeling, we compare our result with the empirical evidence of Philips curves
in recent Japanese labor markets. We shall report the detail in this talk and thesis.
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1: The our resulting Philips curve with negative correlation x = —2.073927 (left panel) and the philips curve
in 2000s Japan with x = —1.063775 (right panel).

ff%8%#E :  J. Inoue, H. Hino, N. Sazuka and E. Scalas, in preparation for submission. (Proceedings of
Econophysics Colloguium 2009 in Erice Italy. The talk was given by H. Hino.)
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XZONDB. ZORENHICHE > TOEDEPIE, HEEBEISOABEIZE IR FOEOAE
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LBAT 3. CHEHARMEOEERE EIT 20 TH 5.
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47
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F%. W OhD TEISNT 210050 (52) DR #E 2K 13 12 5.

22T, B DA, THhEoiE, 20ENL S WS 2R X I, RASKRT Ik E
W (FEBEFR B =T 3N E0), x < T OEHETFTTLLB LERVwEdTHS. i,
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[ =21TBAZES, $hbb, XD R0 Filih) CEHL RO T —% Do &/ Feikz M
W b 74y FTAEMERDLLDTHS. ZOXEY, KEXKU, LYl 7K r, ORFIZES
B o TR B I b 5.
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18: HEREETNTDOT7 4V vy Z7AHE. T = 1.63(L), I' = 2(T) 0. HBIRE (RREROBHE) k2 h2h,

Kk = —2.703927( 1), K = 0.006855(T).

D% D, 27 nITHFEI N Neugart TV TRERIN TV THEE & RERO~>y v 7
vy Iz 7avAn7 4 )y 7AMBOIREZZZ 5 2 L3br), COBREBELNIS
OLGEEETIVZREL, ThiZE>T74 Uy 7AMBRZI /7O0ICBRBHRLICC ETHIH THS

MBS TEEBERTHS.

4.1.7 RN T LIEFARRE

RIZ, (56) Xz HO OB TIED %2 HE 2 5. SHEFIHEOE, X7 X —5F b, c DIRAHEEHIZ
> ;(logU;)(log(m; — b)) > {log(mi —b)/(m: —b)}

2_i(log Us)? — X{logUi/(mi —b)}

_ >_i(log Ui)(log(m; — b))
Zi(log U;)?
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DIRELTHEZoNS. TNEHADIREEFT ML TEH L, b, c ZHEET 2 & 7= U 0320614 _
2.03 (I =1.63), 7 = U~ 011641 _ 133 (T =2) 2o N5, HAKICIhoiifEzZERITSL L
bDEK 19 ICHE 3.

r=163 =
U**(-0.320614)-2.03000 ——

L L L L L L L L L L L
0.1 0.11 0.12 0.13 U 0.14 0.15 0.16 0.17 0.06 0.07 0.08 0.09 U 0.1 0.11 0.12
t

190 749y 7RM#E. T = 1.63 (&) &€ T = 2 (H). RAHEEIC &> THE I Nlift iz Z2 02, are 0 =
U—0-320614 4 903 (I' = 1.63), BV, m# = U~0- 116441 4 133 (" = 2) L7423, MIEMHBIDREI: 0 = —0.489981
(T'=1.63) # =0.002339 (T =2) &% 5.

E7, BIPHBEOREZ 0 £ T2 L, CORBIRATERINS.

_ >, (Ui = U) (i = 7)
VI -T2 SN (s — 72

22, U=N'YSN Um=2N mThs. K19 ITRLEERICYTIED 5 &, SE
B DRBUZL 0 = —0.489981 (I = 1.63) 6 = 0.002339 (T = 2) BMF 51 5.

0

(60)

4.2 AV + Z=ILETFILEZFDIRZEW

BAIEZZFETT, 370 —Y oV FOEEEZERL, v 7 0BIZOWTOADEHFAT
SR E NS Neugart ICE D T=27BETIV) 1IN, ZHEIEMRICIIED T o s, B3, 7l
FI—V v rOEE» o~/ nBOREALERTS 'S/, 2MELL. LrL, H
RADETOBRRTHALNDS LI I, i b BEEERH ), S7uxr—Lhov70R
TV E THRAZ RBEPEEL, ZOZNZTNORECHEYAHHEE T VEMEET LI LNTES
bDEEZLILENTE S,

Z 2T, 2 TIRIRERE T VICHERE TV ZEAL ZH L WE TV TORIER LYl LAR
DEREEZ 2. BARWIZIE, S 707V TR SN ZRERU, ZRERNETND 7,00 1248
ATHI LT, Pfi bAEEZRDS. D% D,

Zi::th gt + ZZ:th h’(t)

Ui = GEI7O0FTFTIDSOREN) = : (61)
Zk:t—‘rNW
—(1-HU,
me = 5 (T ramer -0 (om0 ))
1/1-b , Js +y(m — )
-5 (1= (0 -0 =55 .
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BRI IEICHE L T %, ZOBRIE, IERIE TV EMERE TV TR I RERU, ZDHLDDR
WY A —VHRETH B L EZSNE. 22T, S7RETALLRD LNBEKER U, D
R%

1
Ut — ZUt (63)

EBEZ T BITRERINE T LD mq IKRAT 2 &, K 20(4) 6055 k9 I, REBICE LT
ﬁ@ﬁ%#%kh@ibﬁﬁ%&%@gﬁw74Uv7X%ﬁ%%é;&#T%t.@&f@%ﬁ

0.005 T T T T T T 0.029 T T T T T T T T
without re-scaling = Mesoscale Model =
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0.027
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0.026
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0.025
-
Tk o015 | 1Tk

0.024

0.02 = R
0.023

L Ll - i
0.025 - 0.022

.
-0.03 . 1 0.021
S—

L L L L L L 0.02 L L L L L L L L
0.11 0.12 0.13 U 0.14 0.15 0.16 0.17 0.024 0.026 0.028 0.03 0.032U 0.034 0.036 0.038 0.04 0.042

X 20: %y« 27 —LEFATDT7 4 Y v TAMER. K (5) T, Uy — (1/4)U E X7 —VEHRL T3 LICHERE
iz, (56) ROMME U TEDTHZ &, 7 =U0015503 _ 103 %0, BIFHBEOREIE 0 = —0.997752 &> ) fii
ZHFO.

PUTIFOTADE, 7 =U"0015503 _ 103 L2420, BIEHBIDORENT 0 = —0.997752 £\ ) fH %
Fio.

4.3 RTF—YET: BHEOFEARRT « Uy 7 ik & HEFRE

AN T A= ERETRT L0 T, EOED, EDa 3 a=5 1 OHEENLZ SEHEHET 3
CEMTELIVUETNOMEERZHEBEL CERLY, L L, REREACEBICHW:T—%, £h
DI, RAEFR EDIRT A=Y FEICB O TIRBEOH @S EZSE L L, o T, Bohifl
%@ﬁ#ﬁ®ﬂ@ﬁ%%iDE<&%L1w57%ﬁ#mw ko T, 22 TEBEPEDOIHETY
BUZET—IRINICE D740y 7R ERLDERLET V26D 7 4V v 7 A% ik
Lf&ézkmﬁa
Z2T, M3 IR LERVBEORER LI EAELZERINIC 7y FL, ZRZENDT—%
DRARKNZ N LT/ FEZ WS 2 8T, kb 74y P T 2EMEZ RO L. R/ FERZ
r=rU+rK & LEBADERI D5 X —21F, 70, 80, 90, 2000 (R DINEIC

(k) = (—5.829897,19.307656), (—6.511525, 18.785423),
(—1.106967, 4.581191), (—1.063775, 4.685051) (64)

TH5. BADIRET 5 2 7 0 ffRKE TN 6876 025 HBIREAE

(k,K) = (—2.703927,0.294750) (65)
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21: EL»5HT~: 70, 80, 90, 2000 4FRICKE T 2 HPED 7 4V v 7AW 77 70EREICZNEh
(k, k') = (—5.829897,19.307656), (— 6511525 18.785423), (—1.106967, 4.581191), (—1.063775, 4.685051) TH %. 7=
2L, TR, oFRbSHTcE s k)1 Fﬁﬁ%a‘éﬂ%ﬂ@ ﬁﬂj&%ﬁf#hfaﬁ% EITHR.

THLHIEREZLD L RETTFIVOMBIRE k = —2.703927 13, EF— % o HH I N7 HHE
DERMOMEHRE DL P (64) 1I2H D, Z DEWT, EYEMICHEITES D~ 7 v e %2 HE
LTWa I Enbhrs

RICHATT =225 (56) RUSYTED 7 4V v 7 AMBRZ B & & DI 22 1Ic#iE 5. il
fEBIEHB DR BT Z N, m = U~0121063 _ 155 9 = —0.378858 (19707s), m = U ~0-117667 _
1.52,0 = —0.802119 (1980’s), 7 = U 0035119 _ 112 9 = —0.716702 (1990’s), m = U—0-047525 _
1.16,60 = —0.688919 (2000%s). &7 5.

5 BRETAARAYvYIYy

TANIARFXT, 714V v 7 AMEED EDFETHEIC S M T F 20N ABERATH 2 L)
WRHDO S L2, COMBZERT 29I R I 70T T VERBEL . BT E L o 72
S ﬁuﬁ*w%&%@ﬁﬁ FCHRCERBRIZDTI ZTIEZENERED RIS Vv, 22 TlE, AR
ERICBOWIARENE LN AMEN 2y 77y 7L, 2O E2MEEL, SHBICE IR
M EEFICOWTHRTE E 2\,
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22: BHEOERIN 7 4V v 7M. BATKE (56) 12X 2 Tido. ik & BB Zneh, » = U~ 0121063 _ 155 ¢ =
—0.378858 (1970’s), m = U 9117667 _ 1 59 9 = —0.802119 (1980’s), = = U~ 2035119 _ 1 12 9 = —0.716702 (1990’s),
m=U"2047525 _ 116, = —0.688919 (2000’s). 7% %.
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3HEHD On the job searching DITEIFE DAEICEAL TTH 223, FWE D F7#TE % ZBHICE
FMALEIT S AR T, BRI R_7- X 51, R e LT, TERET, % L 2 R¥ENLEIRT
HY, KETRIAZIT SN, BUISC THHDOBYG 2B ) Zb > TT K JER, RSO
Al T~y FAY T4 v 7 R PSE RS ERRELT TLT7 - ARV EEZTELOTH
59. L L, FERIN, BIfE X D X S IHEA TRYEMTZED NS X 9 THHUL, 2D On the job
searching D 7' 0 2 BYNHERE T VOHICHDAZ R TNIE RS Rk 5. £/, ZOFE [
BER DD, 20D k9 KK BERZESHN 4TI, BREOERHRRL L b HENICIX, HE
FZoWEEML I P hr o THENRS 2 EEbND. 29 LERENRFEL KR L 20
oW LIZHGDTH S.

RBEDey F 7B S NS ORETH 205, BIETIE, 4 v ¥ —2 v b OitifEt7
E A AT A Th o iEREZBR2 2 EBTE, £, 4L DREPFEEORAICEEL T, A
V=2 b DIV Y EBRLTVDE, 2007, RFEICEBITS T3x ) 7Ry —) Homt
RGeS b M RPHEIEME L & £ OFHREREREL Tws. KRETLTE, v v F
v e 7ae 2B L, HEFEIEEEOENEDL Y PV BOARZEE L, HEKZIZET VS
MMOERT 2 FY v 721707, KERR O~ a2 200W%0 HIThiuL, 4
DI EE O OFEMIE THAUL) S, ZORERDP LN ZUERNTH S L) Iclbhs. F
FE A OBMEY T 2L —v a vid, TEOBIREZ H 2 HREE TIIHBTA I LN TEL. L
L, isicBid s Tk S 7ukfi PRBELEE v VTR yy—REDEIHENLLD
TEHOMIEIZ DONT DT AL A EED LY + ) DBERICE 2 2803, T3 IcBEZDONER
LB THSH. L L, BADBKHLOFa IR X ) 12, BEEERO ARPRIAES T
W BEDET, ERRDLELLZE NI 24HT, w70 TBEKL X)L, ITBWT, 207 A
A ARG A IRIET 5 2 LI TE R,

52 LLULNRYMNEYIAOZHOREIRICDOWT

7, CITWHTHEBLZVDIF, HHHEHICEWTEHITRE 27 0t BIZRLERLEY
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