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Abstract

Online games are the popular topic due to the increased
total online game market volume nowadays. And many
studies on online games are released. But most studies used
the questionnaire method that reveals only section of the
situation like a snapshot. For this reason, previous studies
have a little limitation that does not show dynamical
changing issues like a product life cycle and changes in
customer's mind

Because of this, we studied on online games with the
system dynamic model which can show dynamic
simulations to analysis time series data. We chose
MMORPG (Massively Multi-play Online) RPG (Role
Playing Game) in sort of online games because it has many
absorbing factors and enthusiastic users.

We designed the simulation model which analyzes the
influences of update and CRM strategy on users. We put the
game developer who is ready for updated version game and
released that periodically and focused on dormant users
who used to be enthusiastic about MMORPG.

The simulation results showed that the update has positive
influences on new users gathering and hold established
users. And CRM strategies help to prevent dormant users
from transferring to rivals by offering them re-absorbing
factors. Through this study, we confirmed the importance of
update on online games and the necessity of introducing
CRM strategy in the online game market.
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JHoE mHdl
(stock)active_individual(t)=active_individual(t-dt)+(join+ta
ke back_interest- lose_interest)*dt INIT
active_individual=0

INFLOWS:
(flow)join=individual_in_potential_online_game_market*j
oin_factors

(flow)take _back_interest=CRM _effect

OUTFLOWS:
(flow)lose_interest=active_individual*(1-obstacle_to_losin
g_interest)
(stock)inactive_individual(t)=inactive_individual(t-dt)+(los
e_interest-chrun-take_back_interest)*dt

INIT inactive_individual=0

INFLOWS:

(flow)
lose_interest=active_individual*(1-obstacle_to_losing_inter
est)

OUTFLOWS:

(flow)chrun=chrun_factors
(flow)take_back_interest=CRM_effect



(stock)individual_in_potential_online_game_market(t)=ind
ividual_in_potential_online_game_market(t-dt)+(recharge-j
oin)*dt

INIT individual_in_potential_online_game_market1=100
(stock)active_individual(t)=active_individual(t-dt)+(join+ta
ke_back_interest-lose_interest)*dt

INIT active_individual=0

INFLOWS:
(flow)lose_interest=active_individual*(1-obstacle_to_losin
g_interest)

OUTFLOWS:

(flow)chrun=chrun_factors
(flow)take_back_interest=CRM_effect
(stock)individual_in_potential_online_game_marke(t)=indi
vidual_in_potential_online_game_market(t-dt)+(recharge-j
oin)*dt

INIT individual_in_potential_online_game_market=100
INFLOWS:

(flow)recharge=recharge_rate

OUTFLOWS:
(flow)join=individual_In_potential_online_game_market*j
oin_factors
(stock)poached_individual_by_rivals(t)=poached_individua
|_byrevals(t-dt)+(chrun)*dt

INIT poached_individual_by rivals=0

INFLOWS:

(flow)chrun=chrun_factors

(converter)amusement=0.2
(converter)chrun_factors=difference_with_expectaion+low
_satisfaction+monotonous_work
(converter)CRM_effect=10
(converter)difference_with_expectation+0.3
(converter)join_factors=amusement+advertising_effect+wo
rd_of _mouth

(converter)low_satisfaction=0.35
(converter)monotonous_work=0.3
(converter)obstacle_to_losing_interest=fun+community+pri
de
(converter)recharge_rate=if((update-1)then(100-individual _
in_potential_online_game_market)*4.056else0
(converter)update=if((active_individual>goal _increasing_ra
te)thenOelsel

(graph)advertising_effect=GRAPH(time())
(1.00,0.64),(2.00,0.73),(3.00,0.74),(4.00,0.7),(5.00,0.615),(
6.00,0.47),(7.00,0.315),(8.00,0.245),(9.00,0.16),(10.0,0.1)(
11.0,0.055),(12.0,0.03),(13.0,0.025)
(graph)community=GRAPH(time())
(1.00,0.005),(2.00,0.006),(3.00,0.006),(4.00,0.007),(5.00,0.
007),(6.00,0.015),(7.00,0.0184),(8.00,0.0208),(9.00,0.025),(
10.0,0.03),(11.0,0.03),(12.0,0.03),(13.0,0.03)
(graph)fun=GRAPH(time())
(1.00,0.05),(2.00,0.049),(3.00,0.048),(4.00,0.047),(5.00,0.0
426),(6.00,0.03),(7.00,0.025),(8.00,0.025),(8.00,0.025),(9.0
0,0.02),(10.0,0.01),(11.0,0.005),(12.0,0.004),(13.0,0.002)
(graph)goal_increasing_rate=GRAPH(time())
(1.00,1.00),(2.00,6.00),(3.00,10.0),(4.00,17.0),(5.00,25.5),(
6.00,33.0),(7.00,40.0),(8.00,50.0),(9.00,58.0),(10.0,62.5),(1
1.0,63.0),(12.0,61.5),(13.0,59.5)
(graph)pride=GRAPH(time())
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(1.00,0.005),(2.00,0.005),(3.00,0.006),(4.00,0.006),(5.00,0.
0075),(6.00,0.0133),(7.00,0.0154),(8.00,0.02),(9.00,0.0241)
,(10.0,0.025),(11.0,0.026),(12.0,0.027),(13.0,0.027)
(graph)word_of_mouth=GRAPH(time())
(1.00,0.03),(2.00,0.05),(3.00,0.07),(4.00,0.115),(5.00,0.2),(
6.00,0.3),(7.00,0.4),(8.00,0.5),(9.00,0.575),(10.0,0.63),(11.0
,0.64),(12.0,0.615),(13.0,0.55)

CRM =d
(stock)active_individual(t)=active_individual(t-dt)+(join-fl
ow-lose_interest)*dt

INIT active_individual=0

INFLOWS:
(flow)join=(advertising_effect*word_of_mouth)*individual
_in_potential_online_game_market

OUTFLOW:
(flow)flow=delay((pride*community+fun)*active_individu
al,15,0)
(flow)lose_interestl=active_individual*difference_with_ex
pectation
(stock)dormant_individual(t)=dormant_individual(t-dt)+(lo
se_interest2)-eliminate_their_membership2-take_back _flo
w)*dt

INIT dormant_individual=0

INFLOWS:
(flow)lose_interest2=delay(hot_individual*(have_had_enou
gh_of playing+low_degree_of stimulation),30,0)
OUTFLOWS:

(flow)eliminate_their_membership2=0
(flow)take_back_flow=(crm_effect+patch+update)*dorman
t_individual
(stock)hot_individual(t)=hot_individual(t-dt)+(flow+take_b
ack_flow-lose_interest2)*dt

INIT hot_individual=0

INFLOWS
(flow)flow=delay((pride+community+fun)*active_individu
al,15,0)
(flow)take_back_flow=(crm_effect+patch+update)*dorman
t_individual

OUTFLOWS

(flow)eliminate_their_membership2=0
(flow)take_back_flow=(crm_effect+patch+update)*dorman
t_individual
(stock)hot_individual(t)=hot_individual(t-dt)+(flow+take_b
ack_flow-lose_interest2)*dt

INIT hot_individual=0

INFLOWS:
(flow)flow=delay((pride+community+fun)*active_individu
al,15,0)
(flow)take_back_flow=(crm_effect+patch+update)*dorman
t_indiviaul

OUTFLOWS:
(flow)lose_interest2=delay(hot_individual*(have_had_enou
gh_of playing+low_degree_of stimulation),30,0)
(stock)inactive_individual(t)=inactive_individual(t-dt)+(los
e_interestl-eliminate_their_membershipl)*dt

INIT inactive_individual=0

INFLOW:



(flow)lose_interestl=active_individual*difference_with_ex
pectation

OUTFLOWS:

(flow)eliminate_their_membership1=0
(stock)individual_in_potential_online_game_market=100
OUTFLOWS:

(flow)join=(advertising_effect+word_of mouth)*individual
_in_potential_online_game_market
(converter)crm_effect=offer_item_of their_own+release_le
vel_limits+send_email_or_sms+idea

(converter)idea=0.5

(converter)low_degree_of stimulation=0.5
(converter)offer_item_of their_own=0.03
(converter)patch=0.05

(converter)pride=indevidual's_level
(converter)release_level limits=0.02
(converter)send_email_or_sms=0.01

(converter)update=0.2
(graph)advertising_effect=GRAPH(time())
(1.00,0.042),(8.42,0.0475),(15.8,0.0475),(23.3,0.0442),(30.
7,0.0403),(38.1,0.032),(42.5,0.0178),(52.9,0.0133),(60.3,0.
00875),(67.8,0.00475),(75.2,0.002),(82.6,0.00015),(90.0,0.
0002)

(graph)community=GRAPH(time())
(1.00,0.0003),(9.90,0.00095),(18.8,0.0022),(27.7,0.0027),(3
6.6,0.0041),(45.5,0.00775),(54.4,0.0094),(63.3,0.0095),(72.
2,0.0093),(81.1,0.0089),(90.0,0.00795)
(graph)difference_with_expectation=GRAPH(time())
(1.00,0.00015),(8.42,0.00015),(15.8,0.0005),(23.3,0.0015),(
30.7,0.0041),(38.1,0.0081),(45.5,0.0094),(52.9,0.00975),(6
0.3,0.0098),(67.8,0.0097),(75.2,0.0083),(82.6,0.00525),(90.
0,0.00255)

(graph)fun=GRAPH(time())
(1.00,0.196),(8.42,0.18),(15.8,0.146),(23.3,0.104),(30.7,0.0
77),(38.1,0.0665),(45.5,0.058),(52.9,0.0485),(60.3,0.034),(6
7.8,0.0245),(75.2,0.012),(82.6,0.003),(90.0,0.00)
(graph)have_had_enough_of_playing=GRAPH(time())
(1.00,0.006),(8.42,0.013),(15.8,0.024),(13.3,0.0375),(30.7,0
.0505),(38.1,0.075),(45.5,0.0915),(52.9,0.096),(60.3,0.0985
),(67.8,0.0985),(75.2,0.0975),(82.6,0.0965),(90.0,0.0885)
(graph)individual's_level=GRAPH(time())
(1.00,0.000005),(8.42,0.000135),(15.8,0.00021),(2
3.3,0.00028),(30.7,0.00038),(38.1,0.00047),(45.5,
0.000595),(52.9,0.000725),(60.3,0.00083),(67.8,0.
00091),(75.2,0.000945),(82.6,0.000945),(90.0,0.0
00925)

(graph)word_of_mouth=GRAPH (time())
(1.00,0.0006),(8.42,0.00075),(15.8,0.00115),(23.3,
0.00215),(30.7,0.0032),(38.1,0.00705),(45.5,0.008
4),(52.9,0.0088),(60.3,0.0094),(67.8,0.00945),(75.
2,0.0093),(82.6,0.00885),(90.0,0.00815)
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