Using System Dynamics to Research How Enterprise’ s Belief
I nfluence the Process of Organizational Change

Case Study Such As General Electric Company
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Abstract

As an enterprise start to grow up, it comes aong with the bottleneck and
limitation of growth. In the meantime, this enterprise will activate a series of activities
of organizational development for creating a better performance. In the past studies,
researchers focused most of time on the relationship among organizationa structures,
those activities and organizational performance. They tried to find out how the
organizational change created the marvel ous performance, but just missed an

important factor that made this happenis the believes of the leader.

We believe that |eader’s believies will influence the organizational structure and
then decide the performance of this organization. Our research focused on how
believes affect the organization, and took GE company for example. We tried to
explore the changes of organizational structure and organizational performance.
Furthermore, to find out the key soft variables that is behind the back of

organization's excellent performance.

Our research adopted System Dynamics as the research method. We collected the
information about the GE company, analyzed them and constructed the GE’s system
dynamics model. According to this model, we do the sumilation, test and analysis.

Finally, we proposed our research conclusion.

Keywords System Dynamics GE company Jack Welch Soft Variables

EnterpriseModeling Organizational Change Belief Limit to Growth
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System of Equations

L Inventory (t) = Inventory (t - DT) + (order)* DT (eq.3-1)
N INIT Inventory = 1000 (eq.3-2)
R Order = (Inventory Goal - Inventory) / Adjusting time (eq.3-3)
C Adjusting time = 4 (eq.3-4)
C Inventory goa = 5000 (eq.3-5)
Inventory
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Inventory goal
Adjusting time
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L NRAZC
L Level N Initia value
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Constant G G Graphic function
eq.3-1 t Inventory t
t—DT Inventory DT Order
Order DT eg.3-2 1000 eq.3-3
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productlnnovation2_ProductQuality = GRAPH(patterns)

(0.00, 0.015), (100, 0.025), (200, 0.055), (300, 0.08), (400, 0.105), (500, 0.14), (600,

0.18), (700, 0.27), (800, 0.435), (900, 0.855), (1000, 1.00) «-::xxxereresersrsesererusunserenes 51T
patterNOULdateRate = 0.03 «-r-rrrrrrrrrrrrrrmimtnisss e, 52C
patternOutflow = patterns* patterNOULABIEREEE ++-++++-+-+wswserrrsrssesseisinissei e, 53R
patterns(t) = patterns(t - dt) + (patternincreasePerY'r - patternOutflow) * dt -« 54 L
INIT PEIENS = 100 -+-+wesesseressssesesssesetsees st 54.1 N
pattern NCreasePerY r = PatterNINCIEaSE -+« -, 55 R
costOf PatternM aintain = (10/100)* costOf EachPattern* patterns «««««-««-sxseeseerene 56 A
COStOfEaChPattern = Q.01 <+« rerrerrerrrmammimmaminirir s 57 C
patternincrease =

(investmentln_ResearchAndDevel opment/costOf EachPattern)* patternGap -« 58A
patternGap = (patternGoal- Patterns)/PatterNGOal -+ s s eeresserssssssssssessssssessen 59 A
patternGoal = patterns* patternGoal_|NCreaseRALE - -+ wswewwersererrssiisnisinissiiee, 60 A
patternGoal_INCreaseRate = 115/100 - ++ws-sserssesssressssssissssisiesssis e, 61 C

total CostOf Pattern = costOf Devel opmentl nvestment + costOf PatternMaintain ---- 62 A
costOf Devel opmentlnvestment= investmentin_ResearchAndDevelopment - 63A
investmentin_ResearchAndDevelopment=investmentInR& D_Ratio*investment - 64 A
investmentinR&D_Ratio = investmentINR& DRaE/100 ++++--weseereseseseseseseseneennnes 65A

iINVEStEMENtI NRE DRALE = () «+-rrerrrerrrrrrirrtirrtiririnrir i aas 66 C

productlnnovation2_ProductQuality

patternOutdateRate
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<71
employeeHiriNGRAIE = 4100 «-++++++sxsserserserssrsssnsaniisi s 67C
employeeHiring_PerYr = total Employee* employeeHiringRate ««+««-«+-eerereenenne 68 R
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total Employee(t) = total Employee(t - dt) + (employeeHiring_PerYr -

ernp| OyeeF| ring_PerYr) F Ot ereeere e 69 L
INIT total EMPIOYEE = 39 «+eereerserseneniiiiiisiiini 69.1N
employeeFiring_PerYr = total Employee* employeeFiringRate -««««-«wreesersrernnne 70R

employeeFiringRate = GRAPH(time)

(1970, 0.025), (1973, 0.025), (1976, 0.025), (1979, 0.025), (1982, 0.203), (1985,
0.0575), (1988, 0.06), (1991, 0.01), (1994, 0.0425), (1997, 0.0475), (2000, 0.015) --71
G

total EmployeeV ariationRatio = (total Employee - DELAY (totalEmployee, 1)) /

DELAY (total Emp| oyee, 1) ...................................................................................... T2 A

employeeHiringRate
employeeHiring_PerYr
total Employee
employeeFiring_PerYr
employeeFiringRate

total EmployeeV ariationRatio
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employeeFearness INCreaseBase = 8/100 e 73C

employeeFearness_IncreaseFactor = (-total EmployeeVariationRatio* 1) + (-
level Of Control_VariationRatio* 1) +employeeFearness IncreaseBase -+« T4A

employeeFearness _Increase =

employeeFearnessGap* enployeeFearness | NCreaseFactor e, 75A
employeeFearneSSMax = 100 <+« 76 C
employeeFearnessGap = (employeeFearnessM ax-employeeFearness) -« «--..e. T7A

confessLevelVariation = (confessLevel - DELAY (confessLevel, 1)) /

DELAY (CONFESSLEVE, 1) -:erreerrrmsnimmisisiinisiniissns s 78 A
employeeFearness Decrease = confessLevelVariation * employeeFearnessGap *1 --79
A

employeeFearness DecreasePerYr = SMTH1(employeeFearness Decrease, 3)--80 R
employeeFearness(t) = employeeFearness(t - dt) + (employeeFearness IncreasePerYr

97



- employeeFearness DecreasePerYr) * dt i 81L
INIT enployeeFearness = 30 - e, 81.1N
employeeFearness_IncreasePerYr = SMTH1(employeeFearness Increase, 1) ----82 R
levelOf Control_VariationRatio = ( levelOf Control - DELAY (level OfContral, 1)) /
DELAY (I&VelOf CONIOI, L) «+seseeseesessssssssisisissinsisisississisis s 83A
delayeringDegree = GRAPH(level Of Control)

(0.00, 98.5), (1.10, 98.0), (2.20, 95.5), (3.30, 89.5), (4.40, 76.5), (5.50, 51.5), (6.60,
31.5), (7.70, 18.5), (8.80, 13.0), (9.90, 10.0), (11.0, 10.0):++wssesrerersemessssisnssinssnnnens 84 G
delayeringDegree VariationRatio = (delayeringDegree-DELAY (delayeringDegree,

1))/de| ayen ngD%ree ............................................................................................... 85A

employeeFearness_|ncreaseBase
employeeFearness_|ncreaseFactor
level OfControl_VariationRatio
employeeFearness_|ncrease
employeeFearness IncreasePerYr
employeeFearnessGap
employeeFearnessM ax
confessLevelVariation
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employeeFearness DecreasePerY'r
employeeFearness
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joblncreaseFactor = (delayeringDegree VariationRatio* 0.5 +

newldeasV ariationRatio* 05) ................................................................................... 86 A
Noname 1 = IF (newldeas = 0) THEN 1

ELSE Nawldaas: -« e ssaene 87A
newldeasVariationRatio = (newldeas - DELAY (newldeas, 1))/Noname_1 -« 88A
employeeFearness2_newldeasCreate = GRA PH(employeeFearness)

(0.00, 0.03), (10.0, 0.06), (20.0, 0.14), (30.0, 0.28), (40.0, 0.54), (50.0, 0.81), (60.0,
0.96), (70.0, 0.99), (80.0, 0.985), (90.0, 0.885), (100, 0.36) «+++++swrsseessresssesssesssreenses 890G
managerDeterminationLevel = GRAPH(time)

(1970, 0.085), (1973, 0.11), (1976, 0.15), (1979, 0.21), (1982, 0.295), (1985, 0.375),
(1988, 0.54), (1991, 0.785), (1994, 0.935), (1997, 1.00), (2000, 1.00) «+++-rssereseeeree: 920G
avgBurnout2_newldeasCreate = GRAPH(avgBurnout)

(0.00, 0.94), (10.0, 0.91), (20.0, 0.88), (30.0, 0.795), (40.0, 0.605), (50.0, 0.53), (60.0,

103



0.47), (70.0, 0.37), (80.0, 0.315), (90.0, 0.245), (100, 0.165) ++++rsseesseeessessseessceenses 91G
employeePressure2_newldeasCreate = GRAPH(employeePressure)

(0.00, 0.395), (10.0, 0.455), (20.0, 0.585), (30.0, 0.735), (40.0, 0.92), (50.0, 0.96),
(60.0, 0.985), (70.0, 0.975), (80.0, 0.91), (90.0, 0.685), (100, 0.19) «++rrrrrrserssrrenees 2G
confessLevel2_newldeasCreate = GRAPH(confessL evel)

(0.00, 0.135), (10.0, 0.17), (20.0, 0.22), (30.0, 0.245), (40.0, 0.275), (50.0, 0.36), (60.0,
0.58), (70.0, 0.83), (80.0, 0.935), (90.0, 0.99), (100, 1.00) +++++-+sseesseessresssessesssreeases 93G
newldeasCreateFactor = MIN(avgBurnout2_newldeasCreate,

confessLevel2_newldeasCreate, employeeFearness2 _newldeasCreate,

employeePressure2 _newldeasCreate, managerDeterminationLevel) -« eeeeeeenee 94A
joblncrease = joblncreaseFactor* jobLoadingGap «+-«+«++««+sxssersrssrnssnnsnninininnns o5 A
jobLoading| ncreasePerYr = j0b| NICIEASE +++++rerrrrrernrennreunrrussssrtrrtarrtarrsrrsaaareaareanaees 9% R

jobLoading(t) = jobLoading(t - dt) + (jobLoadinglncreasePerYr -

jODL 0adingDECreasePerY r) * dt -+ e 97L
INIT JODLOAING = 50 -++vvvseeeseressesissisiiniis s 97.1N
jobLoadingDecreasePerYr =

jobLoading* employeeSkillLevel2_JobLoadingDecreaseRate «--«««««-rwerverrseeernnnae 98 R
jobL oadingGap = jobL0adingM ax-jODLOAHING +++++++++wessseesserssersssessnensssnsssensenens QA
JODLOAOINGMEX = 100 :++++seseesesesssssssissssiisisi s 100 C

employeeSkillLevel2_JobL oadingDecreaseRate = GRAPH(employeeSkill)

(0.00, 0.01), (9.09, 0.03), (18.2, 0.0475), (27.3, 0.0575), (36.4, 0.0775), (45.5, 0.108),
(54.5, 0.175), (63.6, 0.32), (72.7, 0.413), (81.8, 0.475), (90.9, 0.492), (100, 0.5)-101 G
average burnout_of _job_loading = avgBurnout/jobLoading:::«-««-«--xseereesnnnnns 102A
burnout_Increase  for joDI0ading = 2« e ersseessemssssnsisssnissnsssns s 103 C
buildup = jobL oadinglncreasePerYr * burnout_Increase for jobloading *

avgB urnoutGap ...................................................................................................... 104 R



avgBurnout(t) = avgBurnout(t - dt) + (buildup - dissipate) * dt----«-eoeeereerieenenn 105L
INIT a\/gBurnout T () 105.1 N

dissipate = SMTH1(jobL oadingDecreasePerY r* average _burnout_of job_loading, 3)

................................................................................................................................ 106 R
avgBurnoutGap = (avgBurnoutM ax-avgBurnout)/avgBurnoutMax «-««-«--«--xxeeee 107 A
AVGBUPNOULMEX = 100 «++eveeersesstssssmmtsissiisssis s, 108 C
avgBurnoutVariation = avgBurnout - DELAY (avgBurnout, 1) «-«««-«seeereemseeneess 109A
employeePressure_IncreaseFactor = avgBurnoutVariation * 1 «-eoeeveeserennennnns 110A
employeePressure_|ncrease = employeePressureGap *

emplOyeePressUre INCrEasEFaCtOr -« i, 111 A
eMPlOyEEPTESSUTEM aX = 100 ++++wsesresessrsmssisrssisiisisi s 112 C
employeePressureGap = (employeePressureMax - employeePressure) /
EMPIOYEEPTESSUFEIM GX -+++++++esessesesssssissisi st 113A
employeePressure_IncreasePerYr = employeePressure INCrease: - wweeeseese: 114R

employeePressure(t) = employeePressure(t - dt) + (employeePressure IncreasePerYr -
ernp] oyeePrengre_Da;reasePerYr) Ot e 115L
INIT emplOy@EPreSSUrE = 25 «+xrrsrrrrrermmininiiii e 115.1 N

employeePressure_DecreasePerYr = SMTH1(employeePressure *

ernp| oy%Prmre_Adj ustRate’ emp| Oyee_AdJ ustTi me) ....................................... 116 R

emp| oyee_Adj USITIINE = 2 vrerrrerrrnreanrennrmunriiriin st s s s s s s s s aans 117 C

employeePressure AdjustRate = 10/100 «-«-xxsrrserseresenmnmnini e 118 C
joblncreaseFactor

delayeringDegree VariationRatio

newldeasV ariationRatio
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newldeas
employeeFearness2_newldeasCreate
managerDeterminationL evel
avgBurnout2_newldeasCreate
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newl deasCreateFactor

joblncrease

jobL oadingGap

jobL oading

jobL oadingMax

jobL oadinglncreasePerYr
jobLoadingDecreasePerY r

employeeSkillLevel2_JobL oadingDecreaseRate

average burnout_of job_loading
burnout_Increase__for_jobloading
buildup

dissipate

averageburnoutGap
averageburnoutM ax
employeePressureGap
employeePressure_|ncreaseFactor

employeePressureM ax
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employeePressure_IncreasePerYr
employeePressure_Increase
employeePressure
employeePressure_DecreasePerYr
employeePressure_AdjustRate

employee AdjustTime
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COStPEr|dEa = Q.00+ rerrerrrerrarnariart s 119 C
newldeaslncrease = (investment INHR* investmentIn_ldeaCreateRatio / costPerldea) *

NEW| EBSCTEALEIFGCLON «+++++++++++++sreersrrrersrrrerarreesaneesareesaseessanesssaseessreessnesssnnessssneesas 120 A
newldeasincrease PerYr = NEWldasiNCrease -« e 121 R

newldeas(t) = newldeas(t - dt) + (newldeasincrease PerYr - newldeasAdopted PerYr)

Lo | F PSP 122 L
INIT NEWIAEAS = 1 ++errerrrerrrrrrnretiriinrir i e raa s 122.1 N
newldeasAdopted PerYr = SMTH1(newldeas* adoptRate, 3) ---«----vererrersensenne 123R
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adoptRate = GRAPH(time)
(1970, 0.025), (1973, 0.055), (1977, 0.075), (1980, 0.12), (1983, 0.18), (1987, 0.25),
(1990, 0.28), (1993, 0.345), (1997, 0.495), (2000, 0.74) -++-s-ereresrrssssssunsnnssninisinns 124 G

adoptedldeas(t) = adoptedldeas(t - dt) + (newldeasAdopted PerYr - discardPerYr) *

P TSRS 125 L
INIT Q0OPEAIAEAS = 0 «+ereverererresrrsensesissisi sttt 125.1 N
discardPerY r = adopted] deas* diSCArARALE <+ -+ wwrsserssersersserssessssssssesssessneeenas 126 R
discardldeas(t) = discardldeas(t - dt) + (discardPerYr - ideaOut) * dt ---eoeeevenene 127L
INIT CiSCArAIAEAS = ) -++eererereerererrerersererseserseseressenessesesessensssensssesessesensssenessesessesens 127.1 N
I 0EAOUL = i SCAII GEAS:«+++++++ereeererersererserersesesssrenessesessssesessesessesesessesessesesessesessenens 128 R

realizedRate = GRAPH(time)

(1970, 0.0285), (1973, 0.03), (1976, 0.0285), (1979, 0.0285), (1982, 0.0435), (1985,
0.051), (1988, 0.0615), (1991, 0.108), (1994, 0.176), (1997, 0.198), (2000, 0.201) -129
G

discardRate = 1-realiZEARELE <+« +rrerrererrrrirrii 130 R
average _learningAbility increased = IF (adoptedideas = 0) THEN 0

EL SE |earningADility/a0Optedi dEas -« -« wwssressersssesssessssessssssssssssessssssssssssses 131A
learningAbility IncreasePerYr =

SMTH1(newldeasAdopted PerYr*learningAbility increase for_per adopted idea*le
ANINGADIlIEY G, 3) ++r++rerrseessresserssssssssesssssss sttt 132 R
learningAbility(t) = learningAbility(t - dt) + (learningAbility IncreasePerYr -

learningAbility DecreasePerYr) * dt

learningAbility _DecreasePerYr = discardPerYr * average learningAbility increased
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learningAbility_increase for per_adopted idea= 10:+ - eereersmemsnsesnsesnnnens 135C
learningAbilityGap = (learningAbilityMax- learningAbility)/ learningAbilityMax --136
A

learningADIlItyMax = 100 +-+-sssesesresesssmisisiiisi s 137 C
learningAbilityVariation = (learningAbility - DELAY (learningAbility, 1) ) /

DELAY (I6arNiNGADIlity, 1) ----seseeseeseessesnemsessssiniisiiississiseississsisse e 138 A

costPerldea

newldeasl ncrease
investmentInHR
investmentin_ldeaCreateRatio
new| deasCreateFactor
newldeasincrease PerYr
newldeas

newldeasAdopted PerYr
newldeasAdoptRate
adoptldeas

discardRate

ideaOut

realizetRate

discardPerYr

average learningAbility increased
average_learningAbility

learningAbility IncreasedPerYr
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learningAbility_increase for_per_adopted_idea

learningAbilityGap
learningAbility_DecreasedPerY'r
learningAbilityMax

learningAbilityVariation

139-148
cONfesSLaVE|Max = 100 <+« rerrerrrmrrrrirriirtirir s 139 C
confessLevel Gap = confessLevelMax-ConfessL avel -+« e, 140 A
confesslncrease = confessLevel Gap* confessLevel _IncreaseFactor -««-«xxvveeeess 141 A

confessLevel IncreaseFactor = learningAbilityVariation* 0.5 +

(-level OfControl_VariationRatio * 0.5) +-srsserssseessessmesssssssssnsssssssssssssssssssseens 142 A
confessDecrease PerYr = CONFESSDECIEASE -+ w+wwrwsrermssimissssiisisiss s, 143 R
confessL evel(t) = confessLevel(t - dt) + (confessincrease PerYr -

confessDecrease PerYr) * dt

................................................................................................................................ 144 L
INIT confessLevel = 30
............................................................................................................................. 144.1 N
confessincrease PerYr = SMTHL(cONfesSINCrease, 3) -« wwwesesrsmssensisssinniinn, 145 R
confessLevelVariation = (confessLevel - DELAY (confessLevel, 1)) /

DELAY (CONFESSLEVEL, 1) -+-evversesreressisiniisiiisii i 146 A
confessDecrease = confessLevel* confessDecrease Rae: e 147 A
CONfESSDECTEase RALE = 5100 ++wxvsreresrrsrssemsimisiisisiisiisisisi s 148 C
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confessLevelMax
confessLevelGap

confessL evellncrease
confessL evel I ncreaseFactor
learningAbilityVariation
level Of Control_VariationRatio
confessDecrease PerYr
confessDecrease
confessLevel
confessincrease PerYr
confesslincreaseVariation

confessDecrease Rate

149-167

employeeSkill_Increase =

((investmentlnHR* investmentln_EmployeeSkillRatio)/CostOf Per_ EmployeeSkillIncr
EASE)* EMPIOYEESKIl | GAD +++++++++rvssersreesssessseessssessseessssssssesssssss st 149 A
employeeSkillGap = (employeeSkillMax-employeeSkill)/employeeSkilIMax ---- 150 A
eMPIOYEESKIlIMAX = 100 +++eeesreessesrssissisisis s 151 C
employeeSkill_IncreasePerYr = SMTH1(employeeSkill_Increase, 3) ««:weveeeeeee 152 R
employeeSkill(t) = employeeSkill(t - dt) + (employeeSkill IncreasePerYr -

employeeSkill_DecreasePerYr) * dt

INIT employeeSkill = 35
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employeeSkill_DecreasePerYr = employeeSkill* employeeSkill_DecreaseRate - 154 R

employeeSkill_DecreaseRate = 0.05 - e, 155 C
CostOfPer_ EmployeeSKillINcrease = 0.0 e 156 C
employeeMOraleMax = 100 -+ ws-errrrssrirssisisiisii s 157 C
employeeMorale DecreaseBaseRate = 10/100 e, 158 C
employeeMoraleGap =

(employeeM oraleM ax-employeeM oral €)/employeeMoraleM ax:«««««-wereeseernene 159A

employeeMorale DecreaseRate = employeeFearness V ariation* employeeMoraleGap
+ ernp| oy%M orale* emp| OyeeM ora e_DecreaseBaseRaIe .................................... 160 A
employeeMoralelncrease =

(investmentlnHR* investmentIn_BonusRatio/costOf Per_ EmployeeMoralel ncrease)* e

mp| OyeeM orda eGap ................................................................................................ 161 A
costOf Per_Emp| oyeeM oralelncrease = Q.00 <+« rerrerrerrrerrrirrrirriirirr . 162 C
employeeMorale_IncreasePerYr = SMTH1(employeeMoralelncrease, 5) -+ 163 R

employeeMorale(t) = employeeMorale(t - dt) + (employeeMorae IncreasePerYr -

ernp| oyeeM ora e_DecreasePerY r) F b 164 L
INIT emp|oy%|\/|ora|e: 3D 164.1 N
employeeMorale DecreasePerYr = employeeMorale DecreaseRate - -««--«+-+-+--:- 165R

serviceQuality Increaselndex = MIN(employeeMorale* 2,

ernp|0yeeSk|||*2’|earn| ngAb|||ty* 2) ...................................................................... 166 A

employeeFearness Variation = (employeeFearness - DELAY (employeeFearness, 1))

employeeSkill_Increase
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investmentinHR
investmentin_EmployeeSkillRatio
CostOfPer_EmployeeSkillIncrease
employeeSkill Gap
employeeSkillMax
employeeSkill_IncreasePerYr
employeeSkill_DecreasePerYr
employeeSkill
employeeSkill_DecreaseRate
employeeMoraleM ax
employeeMorale_DecreaseBaseRate
employeeMoraleGap
employeeMorae
employeeMorale_DecreaseRate
employeeFearness Variation
employeeM oralelncrease
investmentln_BonusRatio

costOf Per_EmployeeMoral el ncrease
employeeMorale_|ncreasePerYr
employeeMorale_Increase
employeeMorale_DecreasePerYr
employeeMorale Decrease
employeeMorale_DecreaseRate
serviceQuality _Increasel ndex

learningAbility
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168-176

INVESIMENLINHR_RELE = 0:++erevreerersersresnesseesesississi it 168 C
investmentlnHR_Ratio = investmentiNHR_Rate/100 «+++++swseeeesessrsnesersemerseneene, 169 A
investmentInHR = investment* investmentiNHR_Rati0 «+++++++wseererseessreneenreseeenes 170 A
investmentin_EmployeeSkillRate = /100 «-:+-swsewsrsseeremressmsnsssiineissssssssisiseeees 171 C

investmentIn_EmployeeSkillRatio = investmentin_EmployeeSkillRate/ 100--172 A

investmentl nBonus_Rate = 0100 reerrrrrrnrrrr e 173 C

investmentin_BonusRatio = investmentinBonus_Rate/100 --+«--«x-eeverensensinnnnne 174 A

investmentl n_| deaCreateRate = O/ 100 -+« rrerrerrrrrrrrrrirrrirrnirririnrir i 175 C

investmentIn_IdeaCreateRatio = investmentin_|deaCreateRate/100 «---«----exruevee 176 A
investmentinHR_Rate

investmentinHR_Ratio
investmentinHR
investmentln_EmployeeSkillRate
investmentln_EmployeeSkillRatio
investmentln_BonusRatio
investmentinBonus_Rate
investmentIn_ldeaCreateRate

investmentin_|deaCreateRatio

177-180
costOfMaintain_ PerEmployeeSKill = 0.03 «+-«+«xsereerermmmnmnni 177 C
costOfMaintai n_PerEmp| oyeeM Orale@ = Q.01 -+verrerrrerrrrmrnrrirr s 178 C
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costOfMaintain_PerLearningADbility = 0.05 -«+-eerrermmn
totalHR_Cost = costOfMaintain_PerEmployeeMorale * employeeMorale
+costOfMaintain_PerEmployeeSkill * employeeSkill +

costOfMaintain_PerLearningAbility * learningAbility +investmentinHR -+«

costOfMaintain_PerEmployeeSkill
costOfMaintain_PerEmployeeMorae
costOfMaintain_PerL earningAbility
totalHR_Cost

employeeSkill

employeeMorae

learningAbility

investmentInHR

, 1999; , 2004

, 1999
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table function

, 1999
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(1985, 0.00), (1990, 0.00), (1995, 10.0),

(2000, 10.0)

investmentln_ManagementComplexity Rate
= GRAPH(time)

(1970, 40.0), (1975, 40.0), (1980, 30.0),
(1985, 0.00), (1990, 0.00), (1995, 0.00),

(2000, 0.00)

investment INHR_Rate = GRAPH(time)
(1970, 20.0), (1975, 20.0), (1980, 100),
(1985, 100), (1990, 100), (1995, 90.0),

(2000, 90.0)

investmentin_EmployeeSkillRate =
GRAPH(time)

(1970, 30.0), (1975, 30.0), (1980, 30.0),
(1985, 30.0), (1990, 30.0), (1995, 30.0),

(2000, 30.0)

investmentinBonus_Rate = GRAPH(time)
(2970, 30.0), (1975, 30.0), (1980, 30.0),
(2985, 30.0), (1990, 30.0), (1995, 30.0),

(2000, 30.0)

investmentln_|deaCreateRate =
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GRAPH(time)
(1970, 40.0), (1975, 40.0), (1980, 40.0),
(2985, 40.0), (1990, 40.0), (1995, 40.0),

(2000, 40.0)

employeeHiringRate = 4/100

employeeFiringRate = GRAPH(time)

(1970, 0.025), (1973, 0.025), (1976, 0.025),
(1979, 0.025), (1982, 0.203), (1985, 0.0575),
(1988, 0.06), (1991, 0.01), (1994, 0.0425),

(1997, 0.0475), (2000, 0.015)

level Of ControlMax = GRAPH(time)

(1970, 7.00), (1972, 7.00), (1974, 7.00),
(1976, 9.00), (1979, 9.00), (1981, 9.00),
(1983, 5.00), (1985, 5.00), (1987, 5.00),
(1989, 5.00), (1991, 5.00), (1994, 5.00),

(1996, 5.00), (1998, 5.00), (2000, 5.00)
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2002

investmentlnR& DRate = GRAPH(time)
(1970, 40.0), (1975,40.0), (1980, 40.0),
(21985, 40.0), (1990, 40.0), (1995, 40.0),

(2000, 40.0)

investmentln_ManagementComplexity Rate
= GRAPH(time)

(1970, 40.0), (1975, 40.0), (1980, 40.0),
(1985, 40.0), (1990, 40.0), (1995, 20.0),

(2000, 20.0)

investmentinHR_Rate = GRAPH(time)
(1970, 20.0), (1975, 20.0), (1980, 40),
(2985, 40), (1990, 40), (1995, 20.0), (2000,

20.0)

investmentin_EmployeeSkillRate =
GRAPH(time)
(2970, 40.0), (1975, 40.0), (1980, 40.0),

(1985, 40.0), (1990, 40.0), (1995, 40.0),
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(2000, 40.0)

investmentinBonus_Rate = GRAPH(time)
(1970, 40.0), (1975, 40.0), (1980, 40.0),
(2985, 40.0), (1990, 40.0), (1995, 40.0),

(2000, 40.0)

investmentln_|deaCreateRate =
GRAPH(time)

(1970, 20.0), (1975, 20.0), (1980, 20.0),
(1985, 20.0), (1990, 20.0), (1995, 20.0),

(2000, 20.0)

employeeHiringRate = 4/100

employeeFiringRate = GRAPH(time)

(1970, 0.025), (1973, 0.025), (1976, 0.025),
(1979, 0.025), (1982, 0.025), (1985, 0.025),
(1988, 0.025), (1991, 0.025), (1994, 0.025),

(1997, 0.025), (2000, 0.025)

level Of CortrolMax = GRAPH(time)

(1970, 7.00), (1975, 9.00), (1980, 9.00),
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(1985, 11.00), (1990, 11.00), (1995, 13.00),

(2000, 13.00)
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53

10

CEO

investmentlnR& DRate = GRAPH(time)
(1970, 40.0), (1975,35), (1980, 0), (1985, 0),

(1990, 20.0), (1995, 20.0), (2000, 10.0)

investmentln_ManagementComplexity Rate
= GRAPH(time)
(1970, 40.0), (1975, 35.0), (1980, 0), (1985,

0), (1990, 20.0), (1995, 10.0), (2000, 10.0)

investmentinHR_Rate = GRAPH(time)
(2970, 20.0), (1975, 20.0), (1980, 70),
(2985, 90), (1990, 80), (1995, 90.0), (2000,

90.0)
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investmentln_EmployeeSkillRate =
GRAPH(time)

(1970, 20.0), (1975, 20.0), (1980, 20.0),
(1985, 20.0), (1990, 20.0), (1995, 20.0),

(2000, 20.0)

investmentinBonus_Rate = GRAPH(time)
(1970, 20.0), (1975, 20.0), (1980, 20.0),
(2985, 20.0), (1990, 20.0), (1995, 20.0),

(2000, 20.0)

investmentln_|deaCreateRate =
GRAPH(time)

(1970, 80.0), (1975, 80.0), (1980, 80.0),
(1985, 80.0), (1990, 80.0), (1995, 80.0),

(2000, 80.0)

employeeHiringRate = 4/100

employeeFiringRate = GRAPH(time)

(1970, 0.025), (1973, 0.025), (1976, 0.025),
(1979, 0.025), (1982, 0.203), (1985, 0.0575),
(1988, 0.06), (1991, 0.01), (1994, 0.0425),

(1997, 0.0475), (2000, 0.015)
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level Of ControlMax = GRAPH(time)
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(1976, 9.00), (1979, 9.00), (1981, 9.00),
(1983, 5.00), (1985, 5.00), (1987, 5.00),

(1989, 5.00), (1991, 5.00), (1994, 5.00),

(1996, 5.00), (1998, 5.00), (2000, 5.00)
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A.

productQuality Increase = (productlnnovation2_ProductQuality +
productionEfficiency2_ProductQuality)/2 * productQualityGap ««--«++«s-seersreesernaness 1A
productQualityGap = productQualityM ax-productQUAlity - sswesseesserssseresssrensees 2A

productQuality(t) = productQuality(t - dt) + (productQuality IncreasePerYr -

productQuality_DecreasePerY r) F Qe ree e 3L
INIT productQuality = B0 -« sersersersrssmnainii e 3.1N
productQualitymcreeeePerYr = productQua|ity| NCIEASE ++++rrrrrrrrrrrrnrrrirrairrsnrranrranrnans 4R

productQualityDecreasePerY r = productQuality* productQuality DecreaseRate -5 R

productQualityDecreaseRate = 5/100 - wrwrrermrsumismssiininisis s 6C
SErViCeQUElITYM@X = 100 ++++wssesersesrsssssissisiisisi s 7C
serviceQualityGap = serviceQualityM ax-ServiCeQUAlILY s rererserssesseesseenns 8A
serviceQualitylncrease =

(serviceQuality Increaselndex-DELAY (serviceQuality Increaselndex, 1))

* GV CEQUAITY G -+++++xevsssessssisss sttt s 9A
serviceQualitylncreasePerY'r = serviceQUAlityINCrease - - v 10R
serviceQuality(t) = serviceQuality(t - dt) + (serviceQuality IncreasePerYr -
serviceQuality DecreasePerYr) * df -« e, 11L
INIT SErVICeQUAlity = 5O «-xrreseressemmsmssiinisiiisis s 1.1 N
serviceQualityDecreasePerYr = serviceQuality* serviceQuality DecreaseFactor --12 R
serviceQuality DecreaseFactor = 3/100 «:w-sssersmsseimmsmsiisisiissisn s 13C
competitionindex = GRAPH(productQuality * qualityWeight + serviceQuality* (1 -
qualityWeight))

(0.00, 2.00), (10.0, 3.50), (20.0, 5.50), (30.0, 10.5), (40.0, 16.5), (50.0, 28.0), (60.0,
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63.5), (70.0, 85.5), (80.0, 95.5), (90.0, 98.0), (100, 100) -++++-sssersersressmrmssnmsunsinsssanans 14 G
qualityWeight = GRAPH(time)

(1970, 0.9), (1978, 0.7), (1985, 0.6), (1993, 0.45), (2000, 0.4) «+++-sseeeseeerserserssreenses 15G
competitionindexV ariation = (competitionlndex-DELAY (competitionlndex,

1))/ COMPELTti ONINAEX:+++++e++eeserserseeseesssesssses sttt 16 A

expanse = total CostOfManagemtnControl + total CostOfPattern + totalHR_Cost--17 R

profit(t) = profit(t - dt) + (revenueWithoutNormal Expanse - expanse) * dt-«------- 18L
INIT PrOfit = 16 eeeeersesessunsisisiinisi i e, 18.1 N
revenueWithoutNormal Expanse = revenue * revenue2Normal ExpanseRate:------- 19R
revenue2Normal EXxpanseRate = 60/100 ++wxwwewrrrrrssrmsimssiimsisssiinsssnissssss s 20C

satisfiedCustomersV ariation =companyMarketSize * competitionindex_Variation21 A
SCoutRateFrom_L evel Of Control = GRAPH(level OfControl)
(2.00, 0.0255), (2.00, 0.027), (3.00, 0.0345), (4.00, 0.036), (5.00, 0.042), (6.00,

0.0495), (7.00, 0.0735), (8.00, 0.141), (9.00, 0.27), (10.0, 0.295), (11.0, 0.297) 22 G

SCOULRAIEBESE = 1100 -+++reererrrreerrersreesssrmmseesissaareessssassessrssssreesssssasessnssssessssssaees 23C
SCoutRate = SCoutRateBase+SCoutRateFrom_Level OfControl -« «xeeeereeee 24 A
SCIN = SAtiSfiECUSLOMErS Varialion -« - eesseeesseeesseesssssssssesssessssssssssssssssssssssssns 25 R
satisfiedCustomers(t) = satisfiedCustomers(t - dt) + (SCIn - SCout) * dt ---eeeeeeeee 26 L
INIT SAtiSF i OUCUSIOMEIS = 3 esererererserererersssesermnsssssesesesessssesesesessssssesesessssssesesensssnes 26.1 N
SCOUt = SAtiSFiEACUSIOMETS® SCOULRGLE +++++++++e+ersrsesererersrseseseressssesesessressssssesessssssens 27R
FEDUYRBIEOFSC = 30/100 - +++++esesressssesrsssssisisiisisst s 28 C
averageSpendONEACNCUSIOMET = B0 «++xrrererrersssrsssasssssssssssssssss s 29 C

revenue = (satisfiedCustomers * averageSpendOnEachCustomer * rebuyRateOfSC)

.................................................................................................................................. 30A
investment = revenue* revenueT Ol NVEStMENTRALE -+« rreerrrrrrrmrinrmiiei e, 31A
revenueTolnvestmentRate = 3/100 ««rrrerrrarrmrnammmmmnmiiiii e 332A



companyMarketSize(t) = companyMarketSize(t - dt) + (marketSizelncrease PerYr) *

INIT companyMarketSize = 30 «««-«xeererrserrsmmmninn 33.1N
marketSizelncrease PerYr = companyMarketSize * marketSize IncreaseRate-----34 R

marketSize IncreaseRate = GRAPH(time)

(1970, 0.0354), (1973, 0.0516), (1976, 0.0692), (1979, 0.0975), (1982, 0.13), (1985,
0.157), (1988, 0.21), (1991, 0.26), (1994, 0.285), (1997, 0.297), (2000, 0.299) 35C

productionEfficiency2 ProductQuality =GRAPH(productionEfficiency)

(0.00, 0.03), (10.0, 0.0375), (20.0, 0.045), (30.0, 0.066), (40.0, 0.084), (50.0, 0.114),
(60.0, 0.174), (70.0, 0.239), (80.0, 0.272), (90.0, 0.291), (100, 0.3) «++rereerssersserenees 36G
productionEfficiency = GRAPH(managementEfficiency)

(0.00, 1.00), (10.0, 8.00), (20.0, 11.5), (30.0, 15.0), (40.0, 18.5), (50.0, 24.5), (60.0,
37.5), (70.0, 77.0), (80.0, 89.0), (90.0, 97.5), (100, 100) -++-++-++esresessrsrsssssrmssussssnenens 37G
managementEfficiency = GRAPH(level Of Control)

(3.00, 31.5), (3.80, 33.0), (4.60, 36.5), (5.40, 39.0), (6.20, 48.0), (7.00, 59.0), (7.80,

78.5), (8.60, 88.5), (9.40, 92.5), (10.2, 94.5), (11.0, 96.5)-+++ssssereresssrsssrsrsinisiinnnn, 38 G
level Of Control (t) = level Of Control(t - dt) + (levellncreasingPerYr) * dt -««--ooeeee- 39L
INIT [@VE OF CONLIOl = 4 «-veeerrreeerrreersneemsneesssneesssresaseesssesssseessssesssseessaneessnesssanes 39.1L
levellncreasingPerYr = SMTHL(IeVE INCrEaSiNg, 2) «+-+wxeeesessessssessessssisisnisinisinans 40 R

levellncreasing = (investmentin_ManagementComplexity /

oneUnitCostOfLevel Of Control)* |evel OF CONtrolGap -+« wesessrmrssssiisisisisniens 41A
level Of Control Gap = (level Of ControlMax- level Of Control) / levelOf ControlMax 42 A
| EVE OF COMTOIMEX = 1L -+-veeeerreeeesrreeesrreessiseesmseesasseesaseesaseesassessaseessnseesssseessnsessanes 43C
oNeUNItCoStOfLevel OF CONLIOl = 0.5 «-rreerrreerrrrermmrmerareemsreessreessreesssnesssnesssnessanns 44 C
costOfMaintain_Level Of Control = GRAPH(level Of Control)

(1.00, 1.00), (1.80, 2.23), (2.60, 3.21), (3.40, 3.45), (4.20, 4.19), (5.00, 5.17), (5.80,
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6.39), (6.60, 14.0), (7.40, 37.0), (8.20, 47.8), (9.00, 50.0) -+++++serrssresssreerrrerenersnenss 45G
total CostOfManagemtnControl = costOfMaintain_L evel Of Control +
coStOfManagemMtNCONrOl I NVESIMENE «+:-xxrvesersrssesiinisiiii s 46 A
costOf managemtnControl I nvestment=investmentin_ManagementComplexity ----47 A
investmentIn_ManagementComplexity = investment *
investmentln_ManagementComplexityRatiQ s, 48 A
investmentln ManagementComplexityRatio =
investmentin_ManagementComplexity Rate / 100 - e 49 R
investmentin_ManagementComplexity Rate = 0 e 50 C
productlnnovation2_ProductQuality = GRAPH(patterns)

(0.00, 0.015), (100, 0.025), (200, 0.055), (300, 0.08), (400, 0.105), (500, 0.14), (600,

0.18), (700, 0.27), (800, 0.435), (900, 0.855), (1000, 1.00) -++++-sssreessrrerreesrrerenenss 51T
patterNOULAAERELE = 0.03 «+-:-vrrrresresrssiriisisisi i 52 C
patternOutflow = patterns® patterNOULABIERALE «++++xsererrrrrsrsssiiisi, 53R
patterns(t) = patterns(t - dt) + (patternincreasePerYr - patternOutflow) * dt -« 54 L
INIT patterns = JO0 rerererere i 541N
patterniNCreasePerY r = PatternINCrEasE -« s 55 R
costOf PatternMaintain = (10/100)* costOf EachPattern® patterns =« xeweseseness 56 A
COStOFEACNPAITENTT = .07 «+++eessreeersreerssrresrsneesmseeearseeeasseesasseesasseesaeessaeesssseesssseessnns 57C
patternincrease =

(investmentln_ResearchAndDevel opment/costOf EachPattern)* patternGap -+ 58A
patternGap = (patternGoal-patterns)/patternGoal -+« s, 5OA
patternGoal = patterns* patternGoal INCrEasERELE -+« - wrsessermssisinsisisissisiniies 60 A
patternGoal_INcreaseRate = 115/100 -« s wwreremrsmrnimsinssisssisin s 61 C
total CostOf Pattern = costOf Devel opmentlnvestment + costOf PatternMaintain-----62 A
costOf Devel opmentl nvestment= investmentin_ResearchAndDevelopment - 63 A
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investmentln_ResearchAndDevelopment=investmentinR& D_Ratio*investment --64 A

investmentinR&D_Ratio = investmentINR& DRAE/L00 -++-++wwervremessrisisinnisiniins 65A
INVESEMENTI NRE DIRGIE = () -+++++rreeesrrrerrreerrrseermrsresarsresaeeesasessaseessaseesssseesssseesssseessnes 66 C
employeeHiriNGRELE = 4/100 -+ wswerrermesrmssmsiinsn s 67 C
employeeHiring_PerYr = total Employee* employeeHiringRate «-««-««+reerreererninens 68 R

total Employee(t) = total Employee(t - dt) + (employeeHiring_PerYr -

ernp| 0yeeF| ring_PerYr) F AL e 69 L
INIT total Emp|0yee = 30 it 69.1 N
employeeFiring_PerYr = total Employee* employeeFiringRate «-««-««--eerreerernieens 70OR

employeeFiringRate = GRAPH(time)

(1970, 0.025), (1973, 0.025), (1976, 0.025), (1979, 0.025), (1982, 0.203), (1985,
0.0575), (1988, 0.06), (1991, 0.01), (1994, 0.0425), (1997, 0.0475), (2000, 0.015) --71
G

total EmployeeV ariationRatio = (total Employee - DELAY (total Employee, 1)) /
DELAY (t0tal EMPIOYEE, 1) -+vvvveeresmmsmsssisisiiiniisisissisisi i 72 A
employeeFearness INCreaseBase = 8/100 - e 73C
employeeFearness _IncreaseFactor = (-total EmployeeVariationRatio* 1) + (-

level Of Control_VariationRatio* 1) +employeeFearness IncreaseBase -+« T4A

employeeFearness _Increase =

empl oyeeFearnessGap* employeeFearness INCreaseFactor - e, 75A
employeeFearneSSMax = 100 <+« 76 C
employeeFearnessGap = (employeeFearnessM ax-employeeFearness) -« «-«xxxxe-- T7A

confessLevelVariation = (confessLevel - DELAY (confessLevel, 1)) /
DELAY(ConfessLe\el, 1) ......................................................................................... 78 A
employeeFearness Decrease = confessL evelVariation * employeeFearnessGap *1 --79

A
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employeeFearness DecreasePerYr = SMTH1(employeeFearness Decrease, 3)--80 R
employeeFearness(t) = employeeFearness(t - dt) + (employeeFearness IncreasePerYr
- employeeFearness DeCreasePerYr) * dt i 81L
INIT emplOyeeFearneSs = 30 -+ wswwwerrrsermssmmiimssiniissn s 81.1N
employeeFearness_IncreasePerYr = SMTH1(employeeFearness Increase, 1) -----82 R
level Of Control_VariationRatio = ( levelOf Control - DELAY (level OfContral, 1)) /
DELAY (I&VelOf CONIOI, L) «+seseeseesessssssssisisissinsisisississisis s 83A
delayeringDegree = GRAPH(level Of Control)

(0.00, 98.5), (1.10, 98.0), (2.20, 95.5), (3.30, 89.5), (4.40, 76.5), (5.50, 51.5), (6.60,

31.5), (7.70, 18.5), (8.80, 13.0), (9.90, 10.0), (11.0, 10.0)-++++wseerersressesesrerensnense 84 G

delayeringDegree VariationRatio = (delayeringDegree-DELAY (delayeringDegree,
1))/delayeringDegree  85A

joblncreaseFactor = (delayeringDegree VariationRatio* 0.5 +
newldeasVariatioNREL 0% 0.5) -+ rerrrrereimmniinini i 86 A
Noname 1 = IF (newldeas=0) THEN 1

ELSE NEAWIOEAS: -+ rerrereurrurtimtitiiiiin i 87 A
newldeasVariationRatio = (newldeas - DELAY (newldesas, 1))/Noname_1 - 88A
employeeFearness2_newldeasCreate = GRAPH(employeeFearness)

(0.00, 0.03), (10.0, 0.06), (20.0, 0.14), (30.0, 0.28), (40.0, 0.54), (50.0, 0.81), (60.0,
0.96), (70.0, 0.99), (80.0, 0.985), (90.0, 0.885), (100, 0.36) -++++++ererreeseesresssrrssruenees 890G
managerDeterminationLevel = GRAPH(time)

(1970, 0.085), (1973, 0.11), (1976, 0.15), (1979, 0.21), (1982, 0.295), (1985, 0.375),
(1988, 0.54), (1991, 0.785), (1994, 0.935), (1997, 1.00), (2000, 1.00) «+++-+ssersseeesee: 906G
avgBurnout2_newldeasCreate = GRAPH(avgBurnout)

(0.00, 0.94), (10.0, 0.91), (20.0, 0.88), (30.0, 0.795), (40.0, 0.605), (50.0, 0.53), (60.0,

0.47), (70.0, 0.37), (80.0, 0.315), (90.0, 0.245), (100, 0.165) ++rrreeesssssersessssssseeee 91G
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employeePressure2 _newldeasCreate = GRAPH(employeePressure)

(0.00, 0.395), (10.0, 0.455), (20.0, 0.585), (30.0, 0.735), (40.0, 0.92), (50.0, 0.96),
(60.0, 0.985), (70.0, 0.975), (80.0, 0.91), (90.0, 0.685), (100, 0.19) «++-sserrseerseeenees 2G
confessLevel2_newldeasCreate = GRAPH(confessLevel)

(0.00, 0.135), (10.0, 0.17), (20.0, 0.22), (30.0, 0.245), (40.0, 0.275), (50.0, 0.36), (60.0,
0.58), (70.0, 0.83), (80.0, 0.935), (90.0, 0.99), (100, 1.00) -++-sesreerseresmsnismsninssnnens 93G
newldeasCreateFactor = MIN(avgBurnout2_newldeasCreate,

confessLevel2_newldeasCreate, employeeFearness2_newldeasCreate,

employeePressure2_newldeasCreate, managerDeterminationLevel) -«-««-eeeeeeene 94 A
j0b| ncrease = job| ncreaseFactor*jobLoadi ngGap ................................................... O5A
jobLoadinglncreasePerY r = JODINCrEase: -+« rrrrerrrmminin 9% R

jobLoading(t) = jobLoading(t - dt) + (jobLoadinglncreasePerYr -

jODL0adiNgDECrEasePerY r) * dt -+ s rseeeessssesssimisinisnisi e 97 L
INIT jODLOAHING = 50 -++veeesersessrsnrsinsiiiisiisii e, 97.1N
jobLoadingDecreasePerYr =

jobL oading* employeeSkillLevel2_JobL oadingDecreaseRate -« erevsereesnnene 98 R
jobL oadingGap = jObL0adingM ax-jODL OAOING +++++++++wesseesserssseesssesssesssessessseeens 99 A
JODLOAINGM EX = 100 ++++wsesreresssssesmssinissssiss st s 100 C

employeeSkillLevel2_JobL oadingDecreaseRate = GRAPH(employeeSkill)

(0.00, 0.01), (9.09, 0.03), (18.2, 0.0475), (27.3, 0.0575), (36.4, 0.0775), (45.5, 0.108),
(54.5, 0.175), (63.6, 0.32), (72.7, 0.413), (81.8, 0.475), (90.9, 0.492), (100, 0.5)-101 G
average burnout_of job_loading = avgBurnout/jobLoading::««-««««sseereesennens 102A
burnout_Increase  for jODIOAOING = 2 -+ w-ssresseeesseessesssesssssssssessesssessssssssssssneens 103 C
buildup = jobL oadinglncreasePerYr * burnout_Increase  for_jobloading *
AVOBUINOULGED +++++essesssseassssssiast st bbb b s 104 R

avgBurnout(t) = avgBurnout(t - dt) + (buildup - dissipate) * dt--««-ereemeereenennens 105L

154



INIT @VQBUINOUL = 30:w++erreressrerersssssesssss s 105.1 N

dissipate = SMTH1(jobL oadingDecreasePerY r* average _burnout_of job_loading, 3)

................................................................................................................................ 106 R
avgBurnoutGap = (avgBurnoutM ax-avgBurnout)/avgBurnoutM ax ««-««««-x-eeeeee. 107 A
AVGBUMNOULMAX = 100 -++esvsersessessssississisisi s 108 C
avgBurnoutVariation = avgBurnout - DELAY (avgBurnout, 1) «-««-«eseeseeseenenanens 109A
employeePressure_IncreaseFactor = avgBurnoutVariation * 1 «--ooeeeeeevrnvniennnnn 110A
employeePressure_Increase = employeePressureGap *

emplOyeePresSUre INCrEBSEFACtOr -+ s rsesrsrssissi s, 111 A
employeePresSUreM ax = 100 -+« wwrerrrsrsmrssmrimsin s 112 C
employeePressureGap = (employeePressureMax - employeePressure) /
EMPIOYEEPTESSUNEM AX -++++vrerserressssssnssssstiss s 113A
employeePressure_IncreasePerYr = employeePressure INCrease - xwweeeeeeee 114R

employeePressure(t) = employeePressure(t - dt) + (employeePressure_|ncreasePerYr -
ernp| oyeepresgjre_DecreasePerYr) F b 115 L
INIT emp| oyeePressure = 2D 115.1 N

employeePressure_DecreasePerYr = SMTH1(employeePressure *

employeePressure AdjustRate, employee AdjUSETIME) ---weeerrereessmesemnriseesnees 116 R
emMpPloyee AJUSITIME = 2ttt sttt issssssssissssssssss 117C
employeePressure AdjUSLREIE = 10/100 +-+xxvseererressessmsssmssisissssssisssesssseees 118 C
COSEPEN A = .0+ ++++++rsereereereerrersersersereeeessessessessessessessesseaseessensessessessessessessesneens 119 C

newldeasl ncrease = (investmentlnHR* investmentIn_ldeaCreateRatio / costPerldea) *
NEW | 0eaSCreatEFaCtOr -« -r rvrererreriri 120 A
newldeas! ncrease_PerYr = NEW| JEASINCIEASE -+ ++-+rrrrrrrrrrrrirrrirrriiriirirr i aeaas 121 R

newldeas(t) = newldeas(t - dt) + (newldeaslncrease PerYr - newldeasAdopted PerYr)



INTT NEWIOEES = L «++vveeerrreeesreeesiseemsseesaeeesaseeeaaseesasseesaseesasesssssessassessansessnseeesns 122.1 N
newldeasAdopted_PerYr = SMTH1(newldeas* adoptRate, 3) «--xeeerrveriennnenne 123 R
adoptRate = GRAPH(time)

(1970, 0.025), (1973, 0.055), (1977, 0.075), (1980, 0.12), (1983, 0.18), (1987, 0.25),
(1990, 0.28), (1993, 0.345), (1997, 0.495), (2000, 0.74) ++-+ereresssssssssssssisinnsniens 124 G

adoptedldeas(t) = adoptedldeas(t - dt) + (newldeasAdopted PerYr - discardPerYr) *

P TSRS 125 L
INIT Q0OPEAIAEAS = 0 «+ereverererresrrsensesissisi sttt 125.1 N
discardPerY r = adopted] deas* diSCArARALE <+ -+ wwrsserssersersserssessssssssesssessneeenas 126 R
discardldeas(t) = discardldeas(t - dt) + (discardPerYr - ideaOut) * dt ---eoeeevenes 127L
INIT CiSCArAIAEAS = ) -++eererereerererrerersererseesseserensesessesesessensssensssssessesessssenessesessesens 127.1 N
I 0ECAOUL = i SCAITIQEAS:-+++++++++++esererersererserersrserersenersesesseseessesessesesessesessesesessenessenens 128 R

realizedRate = GRAPH(time)

(1970, 0.0285), (1973, 0.03), (1976, 0.0285), (1979, 0.0285), (1982, 0.0435), (1985,
0.051), (1988, 0.0615), (1991, 0.108), (1994, 0.176), (1997, 0.198), (2000, 0.201) -129
G

HISCArARAIE = 1-1EAlI ZEARGLE «+-++++++++reerrrerersrerersrererareresaeressseesssreesssseesssessssessssess 130 R
average learningAbility_increased = IF (adoptedideas = 0) THEN 0

EL SE 1earningADility/a0Optedi JEas -« -« wwssressersssesssessssessssssssssssssssssssssssssnes 131A
learningAbility IncreasePerYr =

SMTH1(newldeasAdopted PerYr*learningAbility increase for_per adopted idea*le
ANINGADIlIEY G, 3) ++r++rerrseessresserssssssssesssssss sttt 132 R
learningAbility(t) = learningAbility(t - dt) + (learningAbility IncreasePerYr -

learningAbility DecreasePerYr) * dt

INIT learningAbility = 10
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learningAbility_increase for_per adopted idea= 10:+ - erreersmemsnsesnsessneens 135C
learningAbilityGap = (learningAbilityMax- learningAbility)/ learningAbilityMax --136
A

learningADIlItyMax = 100 +-+-sssesesresesssmisisiiisi s 137 C

learningAbilityVariation = (learningAbility - DELAY (learningAbility, 1) ) /

DELAY (IearningADility, 1)« e 138 A
CONFESSL EVEIIMAX = 100 -++ersrreerrrrrersrereramresarnresanerssasesssresssneesssesssresssssesssssessanneas 139 C
confessLevel Gap = confessLevel M ax-ConfessLevel -, 140 A
confessincrease = confessL evel Gap* confessLevel_IncreaseFactor -« xxeeeeeeese 141A

confessLevel IncreaseFactor = learningAbilityVariation* 0.5 +

(-level OfControl_VariationRatio * 0.5) +-srsserssseessessmesssssssssnsssssssssssssssssssseens 142 A
confessDecrease PerYr = CONFESSDECIEASE -+ w+wwrwsrermssimissssiisisiss s, 143 R
confessL evel(t) = confessLevel(t - dt) + (confessincrease PerYr -

confessDecrease PerYr) * dt

................................................................................................................................ 144 L
INIT confessLevel = 30
............................................................................................................................. 144.1 N
confessincrease PerYr = SMTH1(CONfessINCrease, 3) -+« xwwweresrsmssenssssssinneinn, 145 R
confessLevelVariation = (confessLevel - DELAY (confessLevel, 1)) /

DELAY (CONFESSLEVEL, 1) -+-evversesreressisiniisiiisii i 146 A
confessDecrease = confessLevel* confessDecrease Rae: e 147 A
CONfESSDECTEase RALE = 5100 ++wxvsreresrrsrssemsimisiisisiisiisisisi s 148 C

employeeSkill_Increase =
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((investmentlnHR* investmentln_EmployeeSkill Ratio)/CostOf Per_ EmployeeSkillIncr
ASE)* EMPIOYEESKII |G +++++++++rvsrsersreessessesssssss st 149 A
employeeSkillGap = (employeeSkillMax-employeeSkill)/employeeSkilIMax ---- 150 A
EMPIOYEESKIIIMAX = 100 «+++vrsseesssersseesssensssssssasssssss sttt 151 C
employeeSkill_IncreasePerYr = SMTH1(employeeSkill_Increase, 3) -« eeeeeee 152 R
employeeSkill(t) = employeeSkill(t - dt) + (employeeSkill _IncreasePerYr -

employeeSkill_DecreasePerYr) * dt

employeeSkill _DecreasePerY'r = employeeSkill* employeeSkill _DecreaseRate-- 154 R

employeeSkill_DecreaseRate = 0.05 « e, 155 C
CostOfPer EmployeeSKillINCrease = 0.0 e 156 C
employeeMoraleMax = 100 -+ - wrererrsrimsnisrimsi s 157 C
employeeMorale DecreaseBaseRate = 10/100 «--xxwswerreremrssssismssisiinisinissisnenn, 158 C
employeeMoraleGap =

(employeeM oraleM ax-employeeMorale)/employeeMoraleM ax:-«--««-eereeeeneene 159A

employeeMorale DecreaseRate = employeeFearness Variation* employeeM oraleGap
+ emp| OyeeM orae* ernp| oyeeM ora e_DecreaseBaseRate .................................... 160 A
employeeMoralelncrease =

(investmentlNHR* investmentIn_BonusRatio/costOf Per_ EmployeeMoralel ncrease)* e

mp| OyeeM ora eGap ................................................................................................ 161 A
costOfPer_ EmployeeMoralelncrease = 0.01 «+-eeerverrmrsrmmnmnnii 162 C
employeeMorale_IncreasePerYr = SMTH1(employeeMoraelncrease, 5) -« 163R

employeeMorale(t) = employeeMorae(t - dt) + (employeeMorale _IncreasePerYr -

ernp] oyeeM ora e_Da:rea&PerY r) Ot e 164 L



INIT employeeMOoral@ = 35 v 164.1 N
employeeMorale DecreasePerYr = employeeMorale_DecreaseRate -+« 1656R
serviceQuality Increaselndex = MIN(employeeMorale* 2,

employeeSKill* 2,1€arnNiNGADIlity* 2) - wrsseeeseersseessrrssenissssissssss s 166 A

employeeFearness Variation = (employeeFearness - DELAY (employeeFearness, 1))

................................................................................................................................ 167 A
INVESIMENLINHR_RELE = 0:++erevreerersersresnesseesesississi it 168 C
investmentinHR_Ratio = investmentiNHR_Rate/100 «++++sxeseeessessrsnrsemsererreneenes 169 A
investmentinHR = investment* investmentiNHR_Rati0 «+++++++wseererserssreneenreseeeees 170 A
investment!n_EmployeeSkillRate = 0/100 «--:+---sserseesseesemressssnsssiessisisssissiseees 171 C

investmentIn_EmployeeSkillRatio = investmentin_EmployeeSkillRate/  100--172 A

investmentiNBonus Rate = O/100 «+++xxwsersemsrssiisiisisiiis s 173 C
investmentin_BonusRatio = investmentiNBonus_Rate/100 ««««-xxeeerrersnininnenee 174 A
investmentin_|deaCreateRate = 0/100 -+« wswsserrsrmmmissnisiiii s 175 C
investmentin_IdeaCreateRatio = investmentin_|deaCreateRate/100 «--«----exeuevee 176 A
costOfMaintain_ PerEMPlOYEESKill = 0.03 +rssersseessressersssssssssnssssssssssesssssssseens 177 C
costOfMaintain_ PerEmployeeMorale = 0.01 - weesresmesemmnnisiinisiisin, 178 C
costOfMaintain_PerLearningADility = 0.05 «+xerseeesressersseesssnsssessssssessssessenens 179 C

totalHR_Cost = costOfMaintain_PerEmployeeMorale * employeeMorale
+costOfMaintain_PerEmployeeSkill * employeeSkill +

costOfMaintain_PerLearningAbility * learningAbility +investmentinHR ---+-----+- 180A
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B.

productQualitylncrease
productQualityGap
productQuality
productQualitylncreasePerYr
productQualityDecreasePerYr
productQualityDecreaseRate
serviceQualityM ax
serviceQualitylncreasePerYr
serviceQuality
serviceQualityDecreasePerYr
serviceQualityDecreaseFactor
competitionlndex

qualityWeight
competitionindexVariation

expanse
total CostOf M anagementControl
total CostOf Pattern
totalHR_Cost

profit

revenueWithoutNormal Expanse
revenue2Normal ExpanseRate

satisfiedCustomersVariation
SCoutRateFromL evel Of Control
SCoutRateBase

SCoutRate
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SCin

SCout

satisfiedCustomers
rebuyRateOf SC
averageSpendOnEachCustomer
revenue

investment

revenueT ol nvestmentRate
companyMarketSize

marketSizelncreasePerY'r
marketSizel ncreaseRate

productionEfficiency2_ProductQuality
productionEfficiency
managementEfficiency

level Of Control

levellncreasingPerYr

levellncreasing

level Of Control Gap

level Of ControlM ax
oneUnitCostOfL evel Of Control
costOfMaintainL evel Of Control

total CostOf M anagementControl
costOf ManagementControl I nvestment

investment!nM anagementCompl exityRatio
investmentl nM anagementCompl exityRate

productlnnovation2_ProductQuality
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patternOutdateRate
patternOutflow

pattern

patternincreasingPerY'r

costOf PatternMaintain

costOf EachPattern
patternincreasing

patternGap

patternGoal

patternGoal _IncreaseRate

total CostOf Pattern

costOf Devel opmentl nvestment
investmentln_ResearchAndDevel opment

investmentinR& D_Ratio R&D
investmentlnR& Drate R&D

employeeHiringRate
employeeHiring_PerYr
total Employee
employeeFiring_PerYr

employeeFiringRate
total EmployeeV ariationRatio

employeeFearness _IncreaseBase
employeeFearness_|ncreaseFactor
level OfControl_VariationRatio

employeeFearness _|ncrease
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employeeFearnessGap
employeeFearnessM ax
confessLevelVariation
confessLevel
employeeFearness _Decrease
employeeFearness DecreasePerY'r
employeeFearness

delayeringDegree
delayeringDegree VariationRatio

joblncreaseFactor
delayeringDegree VariationRatio
newldeasV ariationRatio
Noname 1

newldeas

employeeFearness2_newldeasCreate

managerDeterminationL evel

avgBurnout2_newldeasCreate

employeePressure2_newldeasCreate

confessLevel2_newldeasCreate
new| deasCreateFactor
joblncrease

jobL oadingGap

jobLoading

jobLoadingMax
jobLoadinglncreasePerYr

jobLoadingDecreasePerY'r
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employeeSkillLevel2_JobL oadingDecreaseRate

average burnout_of job_loading
burnout_Increase__for_jobloading
buildup

dissipate

averageburnoutGap
averageburnoutM ax
employeePressureGap
employeePressure_|ncreaseFactor
empl oyeePressureM ax
employeePressure_IncreasePerYr
employeePressure_Increase
employeePressure
employeePressure_DecreasePerYr

employeePressure_AdjustRate
employee AdjustTime

costPerldea

newl deasl ncrease
investmentinHR
investmentln_IdeaCreateRatio
newldeasCreateFactor
newldeasincrease PerYr
newldeas
newldeasAdopted_PerYr

newldeasAdoptRate
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adoptldeas

discardRate

ideaOut

realizetRate

discardPerYr

average learningAbility increased
average_learningAbility
learningAbility IncreasedPerYr

learningAbility_increase for_per_adopted_idea

learningAbilityGap
learningAbility_DecreasedPerY'r

learningAbilityMax
learningAbilityVariation

confessL evel Max
confessLevel Gap

confessL evellncrease
confessL evel I ncreaseFactor
learningAbilityVariation

level Of Control_VariationRatio
confessDecrease PerYr
confessDecrease

confessLevel

confessincrease PerYr

confesslncreaseV ariation

confessDecrease_Rate
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employeeSkill_Increase
investmentinHR
investmentln_EmployeeSkillRatio
CostOfPer_EmployeeSkillIncrease
employeeSkillGap
employeeSkillMax
employeeSkill_IncreasePerY r
employeeSkill_DecreasePerYr
employeeSkill
employeeSkill_DecreaseRate
employeeM oraleM ax
employeeMorale_DecreaseBaseRate
employeeMoraleGap
employeeMorale
employeeMorale_DecreaseRate
employeeFearness_Variation
employeeM oral el ncrease
investmentln_BonusRatio

costOf Per_EmployeeMoral el ncrease
employeeMorale_IncreasePerYr
employeeMorale_Increase
employeeMorale_DecreasePerYr
employeeMorale_Decrease
employeeMorale_DecreaseRate
serviceQuality _Increaselndex

learningAbility
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investmentinHR_Rate
investmentinHR_Ratio
investmentinHR
investmentln_EmployeeSkillRate
investmentln_EmployeeSkillRatio
investmentln_BonusRatio
investmentinBonus_Rate

investmentin_|deaCreateRate
investmentin_ldeaCreateRatio

costOfMaintain_PerEmployeeSkill
costOfMaintain_PerEmployeeMorale
costOfMaintain_PerLearningAbility
totalHR_Cost

employeeSkill

employeeMorale

learningAbility

investmentInHR
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