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Knowledge-based Decision Making using System Dynamics
Hee-Woong Kim' + Sang-Man Kwak’

As knowledge has been recognized as a new resource in gaining organizational competitiveness,
Knowledge Management (KM) is suggested as a method to manage and apply knowledge for business
management. KM research, however, has focused on identifying, storing, and distributing the
transaction-related knowledge in an organization. There has been little research on applying the
knowledge to decision-making or strategy development that is the main task of business management.
The application of knowledge to decision making has higher impact on organizational performance rather
than just the knowledge management for process transaction. In this research, we suggest System
Dynamics (SD) for the knowledge-based decision-making. Based on the modeling method of SD, we can
translate partial and implicit knowledge resident in individual’s mental model into organized explicit
knowledge. The simulation test of the organized knowledge model enables decision-makers to understand
the structure of the target problem and its behavior mechanism, which facilitates effective decision-
making. We will compare the proposed method and other KM methods and discuss this research based on
the application case to a real telecommunication company.
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02 Y g5l 7} dAibg wj A, ofof afe} Al 27
grH71 FrEe #AE Jehdth AW cnd AMRs
(Customer service) X'+ o) wje} 18 AMu]A G =
7} G AHE vl A &L, o} = BTALY) v & S (Attractiveness) B 27}
A 71H ol whet A5t 14 GHIF FUlElE BAE Bl
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Simulation Test
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5 day
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0 day R PR e, |

-—— “

0 364 729 1093 1457

Time (day)

Brahma attractiveness : Current 1 1 + 1 + Dimensionless
Brahma customers : Current 2 2 2 ra 9 customers
settlement delay : Current 3 g8 g3 day
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Simulation Test

2 Dimensionless

100,000 customers ‘ l
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— j . ; J X )
- HA\" 5 5 - év_ﬁﬁ U SV

0 Dimensionless |

0 customers - N ge—3
0 364 729 1093 1457
Time (day)
Brahma attractiveness : scenariol 3 4 } 3 } Dimensionless
Brahma customers : scenariol & o — 2 o customers
settlement delay : scenariol GG e G G 3 day
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Simulation Test

2 Dimensionless
1M  customers
5 day

0 Dimensionless

"0 customers

0 day
0 364 729 1093 1457
Time (day)
Brahma attractiveness : scenario2 —+ } + + + Dimensionless
Brahma customers : scenario2 5- 2 2 5 2 5 customers
settlement delay : scenario2 8 g5 8 9 3 day
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AT Uge <" 1>9 A i WM Eos) &
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experience over time=180 ~ day
knowledge accurnulation= Service team/(Hiring Firing +Service team)/expetience
overtime  ~ Dimensionless
Knowledge = INTEG (knowledge accumulation-losing,1) ~ Dimensionless
losing=" [F THEN ELSE(Hiring Firing <0,Knowledge*Hiring Firing/(Service
team+Hiring Firing),0)
~  Dimensionless/day
avg settlemene=32+Knowledge ~  claim/day/person
yearly=" 365 ~ day
budget o service efforts=output*service budget racic  ~  $/day

obsolescing  ratel=Brahmma  regular customers*Table for obsolescing
rate](Brahma
attractiveness)/obsolescence delay  ~  customers/day

obsolescing rate2 = MLMers*Table for obsolescing rate2(Brahma attractiveness)
/ obsolescence delay
~  customers/day
$/day
2e+006) ~ $

output=
Revenue= INTEG (income-output,

Revenuefyearly  ~
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Hiring Firing=(required service memebers-Service team)/adjustment time ~
person/day

budget to sales efforts=output*sales budget ratio ~  $/day
Service tean= INTEG (Hiring Firing,10) ~ person
income= Brahma customers*inidvidual gain ~  $/day

adoption from regular WOM=contact ratel*Brahma regular customers*
adoption fractionl
~  customers/day
adoption from MLMers WOM =contact rate2*MLMers*adoption fraction2
~  customer/day
daily step=1 ~ day
settlement rate=IF THEN ELSE(Service claim/daily step>Service team*avg
settlement, Service team*avg
settlement), Service claim/daily step) ~  claim/day
service delay=settlement delay ~ day
time to adjust=14 ~ day
adoption fractionl =Tabel of attr on adoption1(Brahma attractiveness) — ~
Dimensionless
adoption fraction2=Table of attr on adoption2(Brahma attractiveness) — ~
Dimensionless
Brahma customers=Brahma regular customers+MLMers  ~  customers
serviceman salary=100 ~  $/day/petson
adoption from sales effort=sales work success rate*sales work*Sales team  ~
customers/day
adoption from WOM =adoption from MLMers WOM +adoption from regular

WOM~  customers/day
Tabel of attr on sales([(0,0)-(8,1)1,(0,0.01),(1,0.2)(8,1)) ~ Dimensionless
required salesmen =budget to sales efforts/salesman salary ~  person

required service memebers=budget to service efforts/serviceman salary  ~
person

sales budger ratio=0.15 ~ Dimensionless

Table of attr on adoption2(  [(0,0-(8,11,0,0),(1,0.3),8,1) ~ Dimensionless

sales work success rate=Tabel of attr on sales(Brahma attractiveness)  ~

Dimensionless
contact ratel =2~  customer/day/customer
contact rate2=10 ~ customer/day/customer
inidvidual gain=0.7 ~  $/customer/day
salesman salary=95 ~  $/person/day

Potential customers= INTEG (obsolescing rate! +obsolescing rate2-adoption
rate, le+008)
~  customer

Tabel of attr on adoptioni( [(0,0-(8,1)1,(0,0),(1,0.01),(8,0.4) ~
Dimensionless

recruiting=(required salesmen-Sales team)/time to adjust ~  person/day

service budget ratio=0.04 ~ Dimensionless

Sales team= INTEG (recruiting,15) ~ person
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sales wotk=10 ~ customers/person/day

adjustment time=30 ~ day

adoption rate==adoption from sales efforr+adoption from WOM ~
customers/day

Brahma attractiveness=effect of line quality*effect of price*effect of service delay
~  Dimensionless

Brahma regular customers= INTEG (adoption rate-MLMization rate-
obsolescing ratel, 100) ~ customers

claim  rate=Brahma regular  customers*regular  customers  claim
rate + MLMers*MLMers’ claim rate
~  claim/day
contract delay=10 ~ day
effect of incentive on MLMization=Table for incentive on MLMization(MLM
incentive/expected MLM
incentive) ~ Dimensionless
effect of line quality=Tabel of line on attractiveness(line quality/expected line
quality) ~ Dimensionless
effect of price=Table of price on attractiveness(price/expected price) — ~
Dimensionless
effect of service delay=Table of delay on attractiveness(service delay/expected
delay) ~ Dimensionless
expected delay=2 ~ day
expected line quality=1 ~ Dimensionlcss
expected MLM incentive=1 ~  $/customer
expected price=30 - STEP(1,700) ~
line quality=1 ~ Dimensionless
MLM incentive=1.5 ~  $/customer
MILMers= INTEG (MLMization rate-obsolescing rate2,10) ~

MLMers' claim rate=0.016 ~ claim/customer/day

Dimensionless

customers

MLMization rate=(Brahma regular customers*effect of incentive on
MLMization)/contract delay ~  custemers/day

obsolescence delay=3 ~ day

price= 25 ~ §

regular customers' claim rate=0.006 ~  claim/customer/day

Service claim= INTEG (claim rate-settlement rate,10) ~ claim

settlement delay=  Service claim/setclement rate  ~  day

Tabel of line on attractiveness ([(0,0)-(5,2)], (0,0), (0.81571,0.72807), (1, 1),
(1.28399,1.25439), (5,2)) ~ Dimensionless

Table for incentive on MLMization ([ (0,0)-(10,1)], (0,0), (2.47734,0.0263158),
(4.98489, 0.127193), (7.49245,0.219298),(10,0.25)) ~ Dimensionless

Table for obsolescing race [([(0,0048,1)],(0.1),(1,0.5),(8,0)) ~ Dimensionless

Table for obsolescing rate2([(0,008,1)],(0,1),(1,0.2),(8,0)) ~ Dimensionless

Table of delay on attractiveness ([(0,00(10,2)], (0,2),(0.5,1.2), (1,1), (1.5,0.8),
(10,0)) ~ Dimensionless

Table of price on attractiveness[ (0,0)-(5,2)1,(0,2),(0.830816,1.35965),(1,1),

(1.23867,0.719298),(2,0.5),(3.0.1)) -~ Dimensionless
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