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This paper aims at clarifying the influences of the use of new institutions on the Japanese-

style electric power market. We build an agent-based model to analyse the market. In

particular, we evaluate various policy options such as correction of volume discrepancy of

suppliers with compulsory company split-up, and the influence caused by revenue-raising

customers that have demand response programs.

Key Words: Institutional Design, Policy Proposal, Power Market Liberalization, Multi-

agent

1. FL &I

BREERIAREFETHI LI EZICHEDE, Ml
2T CELTHTH 2, BRFXEOYRLZBKT
DI ZERIL &9 &) ORI AEIE L 2>TE
<Hh, HEboRnsEATH 2 (12

BHHSHHILOBRKDOHWIZ, BF2EATSZ L TH
HoMEEM%2 TF2 2 icd 2 O gdic -
WA v g 70mibtIinsg, NI, EHEEZ
boTkdnA /R—varvbigxng, 7, 4L
HHaENMBT 2 k) Ich 20T, HBRERYa 22k
a®%§?@4/&~yay%%%§n%kwbn1w

—75, ZDOITIZHE, wHhd, %@@%Lw_ﬂﬁT

LD B, ﬁﬁ XoTlE, IS AE~DSAMILT
o k)%, BEFErHETIHEEZH LI OB HRIN
Tz W F, HEAOE GO HERF RS 5
am#%@%5“>

WICHHARES & RAERKICLDY, HADOEIMIC
/XTA&LT@W%@#%%&@ Ak BINED, Aw—F

770 v R0 IR O BB 25 & TR X 4, ko @it

B AT LORBELBNONEIELTVS

2013 4 9 H 16 H3 A}, 2013 410 A 22 HZHE

D& HESE R, W) B E RGBT B BUR R
SO—FRLELT, 32l —sarvEiEHT 252 &AM
FTORETH 5.

*h4 - BEHEOSITIIE L Lk, v~z nitke )L O
PYRT L FAFI A D Rk 2y BT
Thotd, ava—FEMoEEMcXhFREoa R
MEVEI LW EoT, HEEERTE2AT—7 KLY —D
HHEHOEBN 7ex 2 & LCRAB LA ATy FICHE&B
Rz, EHLHENERSEEZET VT 22 L DR
BRI—YxzV FR=—ZAFy Ialb—varyPBRENFINT
w3 (8, 9)

KETIE 1990 FER> o BHHMBLED SNTED,
NI T 2MED AT, HRENHEWEDLD
DI—Y v I R=—ZADKBIE T A LRy FELT, lowa
State University DHWF%E 7 )L — 712 & > THIFE X 4172 AMES
MY cicEET 2 (0D UL, AMES TEESATL
Z2DIKREOHFERNIHETH D, HAT 2005 FI2Bik S
N7 HIE S8 T IOk E &3 %k 2 AT RA SR
Teted, HROWBIW T 2BEEA 7 a v 02179 1<
Hl-oTZ, HEROBRGARICHLAZET LV TDOY S 2L —
varvdPHEEF LV, LoT, R TIIHAD AL %L E



LT3,

KX OWBEIERD EBY TH S, 2 ficix, Ehiis
DETNMIZODWTIER S, 3 HiTlE, BOEA 7> avico
WTDNRT XA =FETH, FH AT BEFSNETIL
ERTIA=FHEHOTYIaL—Yarzity, BBk -
F 2 E OWGMIiEIC N T 5 R &R IKRT 5. 8 5 i

T, AFATHRONLZARIC DLW, BOTELED S

2. BAWHBOETIL

DY Ial—rarTit, NffoRgEL -2 G
EMBABEDOFEEL -2 F DBVBEEED S,

e Generator (Supply agent) : {Gi |i € N,1<i< N}

e Demand agent : {D; |j€N,1<j< M}

FEI Vv, BHI-—YzvbznEns, wHET
DFHEWE = Ga, Da - 7 LHGE it Gp, Dp ZFf>Tw 3

e Suggested Amount  Price : Ga,,Gp;, Da;, Dp,

PR, T TORY/ AR & Y ERE{L S 2
3., 2T OWTIRBABT S,

—%, BEIREEETH D, HEMIERLTRESE
%ﬁ&t,ﬁ%%%iﬂ@%ﬁmiokg%%kTékkt
T3, ZofgidEEc ks, —REAFEZTICNL T2
DFEEROEHEEE ﬁWﬂm% TS LR RE
S22 EVIRENH B LS, B Ank 12 HAkT
b EHBLoNIEH D, WEIFTD H 255, BURICE W T
w72 <, BT OWEHE LS 2B Th 5 L OFEIRT
H5.

F 7., HENBEIHESTHEIT2003MEETH 2 (= BF
DRBEEEZE DS ANIBE I FER (7P 7L
LX) IR L THBG T 220 TH %) HH, HiLo
77 ¥ FfEAMET L7z D (A HEANOERE L wWo D
AZNBDLTRTLHIHEAICRELERETbRVET S
SFbnINnTes @,

REI—Yry b, BEI—Yy oL i3, B
G CORNEAR 2T 2 LHICIEL7-DDF L
T4 BRI A XN T B, AU IE 2 ik 2 525 L CHL
Fl 227 00HEE LT LZbDTH S, SH
DETINTIE, FILT 4 DFEBIIFHISHERE T, BRI
it W P OREIBEL 2 &L,

DUNCid, $#&nilitgicBl 3 20kig 2R %, &Rl ¢ + 1
T ORI X R % v B

Gp

z<t+1)

(th)+VVx(—1®—ka(1m> 1)

(Dg,)+vi(1m4fo(41m> 2)

DP_7'<t+1)

7L, flifix 10 ~ 90 OHHAZB A ZVwbDET S
(10 < price < 90).

9 REBW O HEIIOWTENT S, 22T}, B
WZURNDRD 20N LA, BEuXF LTy
EHMINTLE ) 20, WEIDORIFBEIE T % 5 Ml 2%
A5HELT,

REL—V v MPOHEL MM THLEL 2B %25EH T
B L FITIRAMEIZETE L 23, TERroEa I3
FiF%zd 3,

1 (otherwise)

W—{O (if s=Ga,) 3)

s & G WAL L 7AiM TOMGNT LI L 7 2 £,

WHI -V FPOHEL i THEL L 2REZIBAT
L FITIAMIMEIIETE L 2 \0ds, TERLo A3
EFET 3,

W:{O (if s:DAj) (4)

1 (otherwise)

s & Dy DHE L A TORG NI L 2 2 £ T,

DTN TY XLk Nowak 5D 871 7 MiEE (R0 117
A, DA 1 ooh MRS S S AE R R I R Uik Bl b W U F %
L, BUHNWEFELEZ2) 25E gL~ (19),
RIS, R Z D BEICOWTHHET S, 22T, £
NICRAICH 2 (AR 2 THREITE 200 Ltk v e R
WO BIRERET 3 LI, TEHORKE EEEKT 3
JARDHERBIFND TS

Z_{o Gf k> Do)

1 (otherwise)

k75 a7l (0<k<1)



THTONEOE I, AT —7%2/ALEY, 98D, @
H-fifgHt L THv ) OBRAiEMREMHERL, 20ZH%E b
THREMRG, HEREZED S, LEL, KRPEEEET S
BAE, RO EMAR 2N Lz, 2k, HARH
BAREIFO ARy Filidg (1 Hulihi4) ¥ X CRERATE ]
(4 BRI CoMBizEE L LrboTh s 1Y),

Ky Zalb—varyTii, 5o 1| fikEzZ 1 ATy 7
L, ATy 7R EMETTTOLILETZEDYALF Y
A%EBHT 3,

3. BBRYFUAZRRT B/ A —%

BOEL F U, BEEA 7S a v T EDRIA—Y %EH
T5HIETRINS,
SROEBTIE, REXE 2oL TrE0wIA T ayv
E, “NEHEDRIFLICK 2T~y FLARY 2% D
ODBURDEAET L LV L wIHIX T arvzilk),
3.1. REEEHEDODL

St LT GREXEFEEDEL ) BREEEH OB

AN E D E LI, THEROE L FEEM DD
NIVAWEDLL I LICk BRI LTS,

o FEAMEL : N = {10,20}

REBBRIEDLOZVHDELT, ERADEFTI L4 B
BAER TS 2T BA L, RELCEREMGICL RN T
BB 2T Lieax2EZ 5.

3.2. EERMNTFIYYRLARY ZEZWICIGU 2EE

Tl D BRI 1%, FEKMH»E oM ZIE T %
EOBT2 VY FLVARVATRNTIGL. 2 H[REEZ Db D &
7%,

o BHEENF 2V FLARY ZZWIIIGEL 284& : rp
(0 < rp <0.156)

FBURB T2 Y FLAR Y ZAFHIZIGL 38 & 0 LRI
i, FFEEEZEGET 2 L W) HND IR LEZET 5

electricity
price

100
80

7o, HEBNENTO2011ETHIH»SG8H15HETD
ZHTOHIHD 6 D — 7 FBEWAROVFIETH 5 15.6%
PRHOGK * 3HPRICIETEPIHER L CTHRENTERDIoL
LAY, AHMBREBEBORIEFERIEEHICR> T2 &
2o, ZOMMOMEIZHESD QAN REHE~DH IO

EREVZZEINTLEIRSTHS 1D ko, T0
FRETOHEPENTT Y FLAR Y ZENICIEL 286 %
%725,

TRE e BRI L, FERicEngl @ﬂA@?vva
ARV ATHNIGU 2 900, B RBEICRIT s b33 fe
DHBIFL A vy T47) DEIIC ;bﬁmﬁé%@&b
THET 2. SRIOEFNTIE, KNME0OFEEIZRICHR

,%%WLTV/FVZ$/X¥%=WL5ﬂéCﬁm#
ELBbDEL L.

FBUEEBT2V FLAR Y ZIZEL 2 8541F

Da, — (Day x (1=7p,)) (6)

ThH-o7dbDELT,
EHHT 5.

(4) RE LT (2) REMML, Wik

4. BEYFIADY I 2L —y a3y &5
4.1. REEEODHILOEE

kg X T 2 FEHEF OO E 2 R T 2 &
b, N=10 &L, 20 DA TERBRZITVLHKEZITo 7,
N 2810 DEEDZNEFND G HFFD Ga 1E (90 x 5 — 30),
N 2520 DBEDZNEND G FFD Ga 13 (15 x § 4+ 75)
L7 RERBR2OOEATH—TH 3.

ZOMDNRTA—=FE, M1E30 LL, DR Dy lE
(10 x ), Gp & Dp OHIAMEIZ—HT 70, prwe & 0.05 &
L7.

K11k, N=10 &, N =20 DEE&DOHE]HEE D A,

PO, BEOENHAEE T — sy vu—, (15)
Loy ra—FRLETF—% 2R ICEEER.

Z2=Z
N —=
oo

60
40
20 VL A W I!(WH' LA e L AT A A i

T T T
0 500 1000

T T T 1
1500 2000 2500 3000

steps

Fig.1 An example of transaction results through 3000 steps in the case of N = 10 and N = 20.
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Fig.2 The average of transaction results through 3000 steps in the case of N = 10 and N = 20.
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The average of transaction results through 500 steps in the case of the ratio for maximum

possible amount of the demand response = 0 and 1/1.

The average of transaction results through 500 steps in the case of the ratio for all of the

demand response = 0 and 1/1.



Table 1 The average of transaction results at
250 steps in the case of each ratio for
maximum possible amount of the de-

mand response.

The ratio
for maximum possible amount
of the demand response

0 19 1/6 1/3 11

Price 19.66 16.37 16.18 15.61 13.68

Table 2  The average of transaction results at
250 steps in the case of the ratio for all

of the demand response.

The ratio
for all of demand agent

0 /6 1/3  1/1

Price 19.66 17.69 16.33 13.68
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