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6.548 |[211,510,113| 8,571,215 4%
78 |226,529,556| 9,139,802 4%
7.5%8 |241,848,801|10,148,111 4%
8%¢H |257,421,978|10,774,831 4%
8.5%H |[273,244,983|11,808,057 4%
9ffH |289,215,372|12,655,162 4%
9.54H8 |[305,502,642|14,002,777 5%
108 |[322,031,619|15,004,018 5%
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b) IHE 7 /L (B2C)

37T LEI2ICHETADY I 2 b—3 3 % 10 B EH L7 B
DfEFRAE RS, FE, BEEFZE, ZEfRL 0, iR LUEmL
THMRICALRERIHOENRNI L3R TE 5,

P

9.55H
1058

700,000,000
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300,000,000
200,000,000
100,000,000
o
4 M M m [ M M m @ MmO MmO mo m @D m
FELEEAE Ry
- ~ ™ < v v ~ ®
K37 HETALOBYIELYIz2b—Ta U iR
K12 BHETNV (FHE. BEREE. 28R
15 THERE | TEERE
FEF 27,824,940 266,650 1%
14FH 28,025,160 445,310 2%
1.58 28,298,700 486,522 2%
2FH 28,583,520 401,828 1%
2.54¢H 28,961,400 418,083 1%
3%H 29,308,260 538,029 2%
3.54¢H 29,875,080 610,997 2%
48 30,224,760 519,186 2%
4.5 H 30,692,880 634,870 2%
5¢H 31,087,680 688,473 2%
5.5%H 31,530,420 631,636 2%
68 32,136,720 644,566 2%
6.5H 32,441,280 831,226 3%
798 32,779,680| 1,188,837 4%
7.5%¢H 33,146,280| 1,571,284 5%
8%H 33,118,080| 2,191,857 7%
8.55%H 32,923,500| 2,753,200 8%
9FH 32,666,880| 3,332,882 10%
9.55%H 32,807,880| 4,012,439 12%
1058 32,621,760| 4,554,729 14%
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11 fHEER

AWFRICTHERA LS4 Da— Ro—%2 LTIt

# —%— Mode: Python; coding: utf-8-dos; —*—

from psim import

from graph import graphclient

import datetime

graphclient. GraphServer. createServer (uri= http://127.0.0. 1:63524’ )

initialize()

setGlobalSeed (None)

#t hAZ ba— R
£ 72U

Bal—val T A—FDEH
class SimulationParam:
def __init_ (self,
inputDir = u”input¥¥default”,
outputDir = u”output¥¥default”):
self. ncustomers = constantValue (1400).next () # AKX
self.alpha = constantValue(float (10.0 / 3000)).next() # ZhFIE4
DA — N IXNT A—H
self.epsilon = constantValue(l).next() # Z DO AEDOHEH AL
e Ok %2 N 5
self.delta = constantValue(200).next () # flik% % TiF 5 HAL (M)
self.model = constantValue(1).next() # 1 : 7/ 1, 2: T /L2

VI —H—DERHE

class Simulator (SimulatorBase):
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def __init_ (self,
param = SimulationParam(),
inputDir = u”input¥¥default”,
outputDir = u”output¥¥default”,
showGraph = True,
start = lambda self: None,
warm = lambda self: 0.0,
until = lambda self: 5.0,
odesolver = lambda self: dopri54Solver(dt = 0.1, rtol =
0.001, atol = 1e-06),
dataDir = u”data”):
SimulatorBase.__init__ (self, param, inputDir, outputDir,

showGraph, start, warm, until, odesolver, dataDir)

B EROER

# A7 FOARKR
g8 U7 DR
#RE DER

class Environment (EnvironmentBase) :
def __init_ (self, s*¥keys):
EnvironmentBase. _init__ (self, u”Befi”, skkeys)
def initAfter (self, skkeys):
0B A A T LS.
pass
def initAttribute(self, agent):
VRO =Y = U RBMER SN, T ZDORAY v R
DEEI D

T—Yxr MIMTOESOREIZET,
Hr—Yxr MIREREICEADOBREZRET 5, 777

pass

def setPosition(self, agent, pos):
W — b agent OBREEICEAG O EEMYEAY F T

40



T—V =V FNOREE FOMERMENSEDST2H, T 20
A RIBFEZI D,

pos (. BREE LOALEEME EEER ) — RE SR E) TH Y,
EOTF—~vy MI, BEILICRERD, 777
pass
def getPosition(self, agent):
U — 2 h agent OBRBEIZEA ONEENEEZIKT,

5 Eofr@EErE (BES ) — K& FRE) Thh, 207
F—~ > M, fﬁ&iﬂ R 0 PR
pass
def getRandomPosition (self):
uTBREND T X NI LE BN E KT,

5 Eofr@EEtE (BES ) — K& FRE) Thh, 207
F—~ > M, fﬁ&fﬂ R 0 S PR
pass
def draw(self, panel):
u”" Z DA panel bICHEEI TS, 777
pass
def drawAgents(self, panel, agents):
VI ORE ET, =—Y 2 FDY X b agents % panel
IS5, 7T
pass
def custom(self) :

pass

self. eEnvironment = Environment (simulator = self)

self. addEnv (self. eEnvironment)
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i) E¥T—T = FORE
2tk DERE

class CompanySet (SynchronousAgentSetBase) :
def _defAgent (self):
class _Agent (SynchronousAgentBase) :
def initAfter(self, *args, skkeys):

u,/,/,/I‘b—‘\:/\\I :/ ]\ﬁg{qz}j&éﬂ\
environmentBase. initAttribute OEORNH LFZIZ, ZDO X Y v KRR ZENS,

nnn

self. name = keys[”name”]
self.E = keys["E”]
self.Emin = keys[”Emin”]
self.margin = keys[”“margin”]
self. epsilon = keys[”epsilon”]
self.delta = keys[”delta”]

def step(self):
WV m— 2 NDOART LR

ncurusers = self. count ()

nnn

if ncurusers — self.users <= —self.epsilon: # f&
gl & HIE
self.E —= self.delta # fH5|X
self.E = max(self.E, self.Emin) # &% D%

K71

self. users = ncurusers
def price(self): # FRAAmEL

return self.E + self.margin

def count(self): # Hft=x—H¥K
return len([c for c in
self. simulator. aCustomerSet. agents
if c.company. name == self. name])
return _Agent
def initAfter(self, skkeys):
self.interval = 1.0 # A7 v 7Tl
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self. freezeAddAgent
v 7 E THAET S

self. freezeDelAgent
v 7 E THAET S

W'=Y = MEADOERBIZZ DAY v RRFHEN D,

True # =— = NDOEBIMERAT

True #f =—> = > FNOHIFRZEZ IR AT

T—y x> MEGBEA O EIT S, 7T
self. agentFreezeVars = [77] # =— = FOHFET AL
B A K

f =— = FOAERKR

self. generateAgents (1,
name = “NTTE”, E = 4700, Emin = 4700,
margin = O,
epsilon = param. epsilon,

delta = param. delta)

if param. model ==
for i in xrange (1, 10):
self. generateAgents (1,
name = “NTTE%d” % i,
E = 3700, Emin = 1755,
margin = 1000,
epsilon = param. epsilon,

delta = param. delta)

self. generateAgents (1,
name = “KDDI”, E = 3700, Emin = 1755,
margin = 1000,
epsilon = param. epsilon,

delta = param. delta)

self. usersMonitor = Monitor ([u”#§”] + [c.name for ¢ in
self. agents],
[71”] * (len(self.agents) +
1),
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self. agents],

1),

self. agents],

1),

def

self. agents])

self. agents])

self. agents])

name = u”=—H4%%7)
self. simulator. addMonitor (self. usersMonitor)

self. pricesMonitor = Monitor ([u”#]”] +[c.name for ¢ in

Ve

i”] * (len(self. agents) +

name = u’ffif%”)
self. simulator. addMonitor (self. pricesMonitor)

self. earningsMonitor = Monitor ([u”#]”] +[c. name for ¢ in

Ve

i”] * (len(self. agents) +

name = u”U¥2%”)

self. simulator. addMonitor (self. earningsMonitor)

step (self):
V=T MEEDAT T EITH, T
# =—xr MEE~DTZ— = NOBEINYIER % Bk
self. freeze ()
g N N b
if len(self. agentFreezeVars) > 0:
for agent in self. agents:

agent. freeze (self. agentFreezeVars)
t 2 —T 2 FDORT v 7L
AL OFTLER
for agent in self. agents:
agent. users = agent. count ()
self. usersMonitor. observe (now(), *[c.users for c in

self. pricesMonitor. observe (now(), *[c.price() for c in

self. earningsMonitor. observe (now(), *[c.E — 1755 for ¢ in
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#EEDRAT

for customer in self.simulator.aCustomerSet. agents:
customer. step ()

# 2toRT o7

for agent in self. agents:

agent. step ()

B er—x hOBHHE STV L 2 Rk
if len(self.agentFreezeVars) > 0:
for agent in self. agents:
agent.melt ()
B o=V MEE~DOHFE SN TV —Y = DB
HIIBR % Sk
self.melt()

def start(self):
VRl — Y = v MEGOEME LG T 5, 777
fo—Yxr MEEOTRER
import psim. core
def proc():
try:
while True:
#t AT LB
self. step()
yield pause(self. interval)
except psim. core.FinishException, e:
raise e
except Exception, e:
fatal (W [%s] =—Y = fxTF—: =—T = ME
BT ATET—NRAELELZ, 7 % self. name,
“error in agentset process”, tb = True)
o=V MEEOT u A EH)
activate (proc) ()
def view(self):
V= v ORI 2 BRGT 5, 77
interval = 1 # F/=MHEE
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#iscreen = self. getAgentScreen(interval = interval, xlim
= None, ylim = None)
#screen. addAgentSet (self)
#iscreen. start ()
def custom(self) :

pass

self. aCompanySet = CompanySet (u”&#t”, self. eEnvironment,
simulator = self)
self. addAgentSet (self. aCompanySet)

def startCompanySet () :
self. aCompanySet. start ()

self. aCompanySet. view ()

self. procs. append (startCompanySet)

e
it

iii) A% T— = D

#OBE DER

class CustomerSet (SynchronousAgentSetBase) :
def _defAgent (self):
class _Agent (SynchronousAgentBase) :
def initAfter(self, *args, skkeys):

um— = FMERE & 1,
environmentBase. initAttribute OFEFOH LFZIZ, Z DX Y v KRNI 5,
self. company = keys[”company”]
self.alpha = keys[”alpha”]
def step(self):
"= 2 NDORT y THLER
ws = [ (numpy. exp (self. alpha *

nnn
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self.u(self. company, c)), c)
for ¢ in
self. simulator. aCompanySet. agents]

self. company = empiricalDistribution (ws).next ()

def u(self, c0, cl):
#cO D cl ITBATT DR AME

if c0 == cl:
t=0
else:
t = -850

return — cl.price() + t
return _Agent
def initAfter (self, skkeys):

self.interval = 1.0 # A7 v 7 THl&E

self. freezeAddAgent = True # =— = NDOBMER AT
v 7 E THAET S

self. freezeDelAgent
v 7 E THAET S

V=T MERDOIERFZIZZ DA Yy RTINS,

True f =—> = > FOHIFRZEZ IR AT

T—yxr MEEBEA O EIT S, 777
self. agentFreezeVars = [77] # =— U = FOWETHE

#HY AR

# =—x FOAER

n_ntte = int (param. ncustomers * 0.7) # FJH{D NITE D=
—

n_kddi = param. ncustomers — n_ntte # #JH#i> KDDI D= —
P

companies = self. simulator. aCompanySet. agents

ntte = [c for ¢ in companies if c.name == "NTTE”][0]

kddi

[c for ¢ in companies if c.name == “KDDI”][0]
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param. alpha)

param. alpha)

def

param. alpha)

param. alpha)

LTW5

HIlBR 2 SR

def

self.generateAgents(n_ntte, company = ntte, alpha

self. generateAgents (n_kddi, company = kddi, alpha

step (self):
W=z MEEDAT T AT, T
B o—Yxr MEA~OT—T = b OBINHIFRZ B
self. freeze ()
2 — N
if len(self.agentFreezeVars) > 0:

for agent in self. agents:

agent. freeze (self. agentFreezeVars)

B2 —U 2 NORT v 7ALEE
#for agent in self. agents:

# agent. step ()

companies = self. simulator. aCompanySet. agents
ntte
kddi

self. generateAgents (35, company = ntte, alpha =

[c for ¢ in companies if c.name == “NTTE”][0]

[c for ¢ in companies if c.name == “KDDI”][0]

self. generateAgents (15, company = kddi, alpha =

#BEREDOAT v THHIL, Sttoo—2 0 MESMLLEH)

B Er— > hOBE STV L 2 ROk
if len(self. agentFreezeVars) > 0:
for agent in self. agents:
agent.melt ()
B o=V MEE~DOHFE SN TV —Y = DB

self.melt ()
start (self):
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VRl — Y = v MEGOEME LG T 5, 777
fo—Yxr MEEOTRER
import psim. core
def proc():
try:
while True:
#t AT LB
self. step()
yield pause(self. interval)
except psim. core.FinishException, e:
raise e
except Exception, e:
fatal (W [%s] =—Y = fxTF—: =—T = ME
BTt ATET—NRAELELZ, 7 % self. name,
“error in agentset process”, tb = True)
B o—Vxr MEEOT u A EH)
activate (proc) ()
def view(self):
V= OB 2 BRGT 5, 7
interval = 1 # FR/-MHEE
#iscreen = self. getAgentScreen(interval = interval, xlim
= None, ylim = None)
#screen. addAgentSet (self)
#iscreen. start ()
def custom(self) :

pass

self. aCustomerSet = CustomerSet (u”JEA% ", self.eEnvironment,
simulator = self)
self. addAgentSet (self. aCustomerSet)

def startCustomerSet () :
self. aCustomerSet. start ()

self. aCustomerSet. view()

self. procs. append (startCustomerSet)
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def run(self, **args):
t A7/ FOEH)
pass
def startProcs():
for proc in self.procs:
proc ()
yield alwaysTrue ()
activate (startProcs) ()
B Ialb—va U Bth
start (until = self.until, odesolver = self.odesolver, **args)
B R OIRAT
self. save()
self. flush ()
def objective(self):
sl = Monitor (name = u”lIV%&”, basedir =
self. outputDir) [u”’NTTE”]. sum()
if self.param. model ==
for i in xrange (1, 10):
sl += Monitor (name = u”I¥%%”, basedir =
self. outputDir) [u”NTTE%d” % i]. sum()
s2 = Monitor (name = u”lIN%&”, basedir =
self. outputDir) [u”KDDI”]. sum()
print sl, s2

return sl — s2

if __name__ == ”_main_":
# EATRFO ML
simulator = Simulator (param = SimulationParam(),
inputDir = u”input¥¥default”,
outputDir = u”output¥¥default”,
start = lambda self: None,
warm = lambda self: 0.0,
until = lambda self: 5.0,
odesolver = lambda self: dopri54Solver(dt =0.1, rtol =0.001, atol
= 1e-06))
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simulator. run()
result = simulator. calcObjective ()
print result
simulator. saveResult (result, u”objective”)
if simulator. agentApp is not None:
print u'm— = MEAIOK TREHRT. .7
simulator. join()

sys. exit ()

12. #fEE

RELFHLEAERT BICHT= 0 SHBNZE 0, £< 0% 212 0%l
O CEALAER L TS, 9. SEICHET 2 80 brHI BT 2 M E TR L
WRT ZHEW W EEOEBBIRICIILE B L EFTvn, Eiz, EgC
DT D ZHOR & W22 T /AIRER L RIBIZ DWW T T R 22 W2
BIEOW TERIZHBILE R L BT, BICAENTER L co—Y =
PAR=AETAOY T by =TIZHL, THIC SR IO TR NTT
TSR AT AOBHEE, IIARRIC b ERAEBIEEC/RY £ L, A
SUCHEE D N E LT,
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