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1. U & I

RO L, FICHEEOR LIS EROREL ST 5, Tho 0ERIE, BT
BHAEONER, SR A ENTE, SHICRENFTIL M- LTELZLDLETER W
bOIFIToNDY, TORA ERNB L TGO L 2EEBOT, 728 ZHH Tk
DM ERELZE L TY, — O ENE RRIED D) 2 D 5 Z L1355 Tld %k
Vo 2L BIRWTT, EETFUA TR, HEGPOTENEEHEOND L9
WD RIT IR b %Y,

R = TN N o et St i o o [ e

T R LR FRFEREREFEFIGERE, Bl R ST

1) ZFM0iZ, Mahajanetal [1] %2,

2) BB [2] 12Xk A&, VFUF EIIAETEITT ABEAMARTSORSEE GATZA N =) —
CEiFicn

F—TU—=FN I VATL - FAFIVvIA, =TV - R=A - FT)N, FRGHELET IV
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T, REEFEDIHIIILTYF VA TUMETR ) RED, RENTERIELIT) DI
ANBETH LA, ANHOEMEIHTA2EER, TOEEICLLYI2L—Yay (AU
sV Ialb—vay) ICERESDHY, BMoiERETIESEI LeTv, FOERKIE, (DA
B ORI, EHROZ2EE, QEBZEXIT% ) 2OORHER BN R IEICBIT 2 HEL D
A%, QEFEo- 2 HH2wET 220 DERMN G 70 ADRMPET 5N BV,

T2, BHETNVICE T, ZKOBMRERICL 2B 2T 2RV AT 22w
52 EIIFEICHEECH 2, TOBMIE, HABEREY S Y AN, BMREEET IV
BT LD B Wb ThH b, —J, HLSNA-ETIV T, e R BERE AL TL
9,

Db X)) MESIE, VATLEEZHCLZLICE s THRT 22 EDHFE LV, %
ho, YVATLAEEZELE, SEFSERYELOHEIN LB LR E B L2HiEB L
OFEAM 25720 AT L E LTRAT 7U—FTHY, HORNIRI > T 5 HRF M
AMICRZ 2D TIE %L, 204 DFEZORRE - LEBROMEEDLD 7256 §&f 558 %
BRI E, MEREEZIRET 205 Th b,

KT, TOTVATLBEO LS, TORRELLEMN S I 2L -2 a v OERK
ST L, FLT, VAT AL - AF 3y 2 A (system dynamics) THEL7Z5O0DERK
EFNVEMAL, S5, TOETMLOMI L L ToREI e RcT -T2 b - R=2X
- E7)V (agent based model) DFFELIBNEIT o

UTF28ETE, M ERETIVORARKETIVCTH S Bass E7 N (FEET V) %0
L, 3BETIEBEMNYI2L—va yOERLHNATL, £LT, 4BTRIVATLEED
Pl TS A AT L - ¥4 F Iy 7 ATRBLAEREFVEAZEL, 2L KT
5o BT, TDO1DODETNVORBICES 2T 5, SFETIE, YATL - FA4F Iy
7 ADRFUNZONWTHEEZMA, EHICT—Y 2y b - R=Z - EFVOMNEIT ) o
6ETIE, ©TVE LT, KiaDfam & 4HOFEIZOVWTIHERD,

2. FESRERET IV

A R=2a v DERBIE, ThbbA /N=aryh, HEVAT LD A N—DFT,
HEFV¥ANEBLTEEL T GBIE, ~—F T 1 v 7, BT, fEFE058T
ETMERHAONT VD, TNHDETVRHEIIBWTIEARLE o TV L TEERIE, 4
BOFERNRAZEICE TS / RX=2a YRS, 2005103 I 2 L TIUoEEN 2
RHEICREY5.2, BAEET> T EnIbDTHAH (Mahajanetal [1]), Th
S5DETFVIIERETNEIFEN, =7 T4 2 7O5BHIZBWT, FENOLE L% HAT
70l L CFIHENG, ZO% 0 ThRSERNLERET IV, Bass [4] E7VIE, L

3) FEMM, Richimond [3] % &M,
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T XD iR L o TELERE R T 5,

dN (1) :a(m—N(L‘DJFbM(m*N(t)) (1)
dt "

N@) 3H it TORBRAEBRTH Y, m I LRABERO LR, a 139 EBHELR
B, 0 IINEEERETH L, FLTC, (1)AOALE 1 HIZLESEONT 2 (external
influence) 2L 2EHEZHOLDL, F2HITOT IEHEONEEZE (internal influence) 12 X
LRHAEH DT,

F® Bass EFIIVEGAZERETNVIE, FI23ODOZBEIZH5) S5 & Mahajan and
Peterson [5] ICXk o TSN TS, 1 OEENIFLRN 2MH CELEREEH ) D F
FRE L, HHT LI ETHDH, TLC, E20BRENIHEN LM TH D, HIEAZRE L
BREEZELTZOL, REPEDL) B —T T4 VI EAT) REDEIRET D 2010
HAENb, REIZE3IOREFITUTHY, FHkoR e FUTL720IHINL, &5,
ERETNEGELY =TT 47 - AT AL V) FEMGHIZBNTYH, 2H)L72320
EFIVOFHATEIGEIET S (Leeflang [6]),

BUE L TOMZETIE, RIZZET72) bHEIOKRE, 2T VHVONLZT -5 LOET VD
T FYHEAEL, SHICRETUNOEMRSAEHR L CnE, LAL, 8% [2] E~x—7
TAYTOFHIIBTLTFMICEHLT, BEFMZEMNTL L0 L7 F Pl 2 EYH X
EREFRLTVD, ZOHENL, EE, &EFOERRENHSOHHOFEE RO 50
THoHY, BEAOBERRETHG L LR LOFIMERMEESINL-DTH L, Lizh -
T, R —FT T4 VG Lo TEDfE%E LS L) BHTHLEN DY), €020
WEICE > TR ETFUMED S, BHOEEREIZ L o THHRLBE ML LD X 9 1I20E
TENEV) LI BV FIFTRUETIEIPEIYVKRELOTH L, ZOBENPDNL L,
LOE2OBENCE S EEL I ENLEL L, FLT, FIERRELE Y - VELT
V3ialb—varyERHT A ENDOERNEL B,

3. EMMTIaL—Y 3>

ARTHI v Ialb—varid, EHERTEZZHLEZMELLTara—¥ RICEHE
L, ZOEFNAERIINICEERNT 220 Ea—% - 32l —Ya v %483, 204
RYEREIZOWT, AR [7] IZROL)ICTHERML TS, ()Y 3 2 b—3 3 VT
Pk 202w T 2 EEERTH L, Qv 32— a VidfleRT57217ThH
0, FEBHIEG- 2 vy,

(MICEALTEARIE, YIab—3a VIZBHERFOFEBRIYVMA LRI LD TER L,
ETIVAMHMAAALHHRDM 2 RS 5 20, ME TN 220, MeEET 5028200
BEERETH), YIal—2a Y IifEL D 501E, TOBERICH S HGRHNESIMEL
BOLZENTELRELTTHL LML TCVAE, ZOLET, ZOHFEERMICELTLH
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HLTwb, BAEMIZIE, KNEPHHRP OBz EL CGECZ EDX—RKIICEL W &5

BT TS, QICELTIE, EEEFVPEHEFLVO LD H— RN RE %25 2 %
WS, Y 3al—a YE A ERISET LRI ETL I ETE, F RIS
W2EoT, YIalb—va RO MM IR TE 5 2 L EAHL T
%,

EOLICEARIE, BHETVEOHKIIBWT, Y Iab—3a ORI EREEZET TV
bo ZOF ML, ETMBEOFHME, SHENTA T4 7 L OB, B oM, B
EOHFRTHDL, KREIE, BEREFEOML X, T30 (garbage in, garbage out) T
%Y,

7L, BAROEBHKTA RO LI L - a yOEFRERFIINZ, EFIE, TLTY
ALDHKRT, FLRTRELHERET VEGHREL T V) v aIb—Ya VORI ER
L7z, SRS, HEROBIMFEEREE & 2HEET 7 L RGN EZ & AR E 7
VOELLIZHIFE L WH LWHEHEEOTETH 5, fIIE, HEFEHEETVIZBWT
SREGADET ) 2l 7 a0 LTERT 20809 2 EITEICHARY R %
WMEELEZATHL, CNEFENLDT Nk vy 7 5Eit2 B bd, HAOITEI —
VWOFFTEFTMET LI LI, 20 Ea—% - 23— aryOfH% < LTIIATRE
Thbo

MoT, We=VF I AVEL—FD—fHANDER LTV 2 —T 1 ¥ 77T — DRI
GERIE, ZALzar¥a—% v Ialb—varOfaRrslanE A Gins AR
ELTWE, 5%, 29 L7H LWFESHSBSEORESELZ L, 2L TERkETO
HERRA 2 EH L DL LTHIREZR TV DD EEFIIER b,

5B, RRIEROFEFHTFEOE®RL BN 5 b OTIE AR v, 7272, NEBIE
HZELTOANMIZE ST, #HE, BFEVATLEV) bDOIE, BIEBKEEED L IARTHELRER
GHRUTHET LI L2 EN TR LS RV, 5T, MM EFT VO L) EfERIT A =%
HEZHIET LD D, YATLDONRMMROFEREE—-FIZB L) BIRT, HaH
S TOEBN Y 23— 3 yOEFTEHEE L2V,

4, VAT L FA4FIv TR

VATL - FAF Iy A (BUFSD EBEY) 1E, WIETHEIFLY I ab—Ya VRO
=D TH 5", BAEMIZIE, EHFORE, BE 7oAt 70— A My 7 OFRNTSH
EHLFTODTH D, 29 LTERBINIHAEHE Y AT L1, BAWIEEEHRS R
ELTERILENG, B, W{O2OMH - FEFHY 7 b =7 2FHT L, SD HIZ

4) FE, BAR (7] 25,
5) A5 SD OFITIE, BARBZREEZ V2 AS Q@M R o2 B2 %) 7%, SD I Bkey % ¥
WHEZEEHTERENY I 2L —Ya VIFIHERLZ LB S0,
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AL S NN 2, BRADNT A e Eva7 VIcHRREEEERT I LD
HRETH LY T LT, INHDEVEMIHIENIE, £zl L7208 &0 B
RPN DT,

Sterman [8] (X SDOFEE LT, SDIZF7 A —F NNy 27 - V—=FI12LD), TNETNOE
WOR PR EPFMICRETL2ETVEMEY, ¥ I2b—2ary2@LTOMEIT) 2 LT,
B AT L ME R ERILZITOTICHRTE 2 L) HEBIT T L, FRIZ, A4 F
- L7 x7 b (side effect, EDORARNEHBZER) I2k-T, HEmtiEoCLEILOR
MM SRR 2 OB R 2 E8 4 20812, SDZMHTALI ENERTH D ERRT WD,

DFClE, Ii#mERETVESDELTHLDT, BRMIZIE, Bass ET V&N %
BRIEIZETNE 3D, SHIZZOETOREEFALZET VE 1D, FEFT5H5O/AT
bo ZLTC, REORBKZIHE LT, ETCORELTGEALZETVOEILESHZMZ 5,0

4.1 BassE7 WV

Bass EFN D SD IZB U 5 K EBOELIZROBEY) THDH, HEMLOWEE TMHE
(Potential Adopters P), R M & % (Adopters A), Ji+5%Z oL Ep 52 (Advertising
Effectiveness a), #MRZEDO A X AHE M (Adoption from Advertising), # A1 (Total
Population N), #RHZ LIFEHMH B OEMIZ L - THEEHEVPFERM 2 HEH T 2HE
(Adoption Fraction i), A% 1 4E[ CHAlS 535097 A% (Contact Rate ¢), i\ & DHH
HAERIC X 28 % (Adoption from Word of Mouth), 7% O B & 7 il A58 i & $8
Fi¥ %#4 (Adoption Rate AR) TdH %, ZL T, €0 Bass ET VD SD 2B 5 kL
A kv 27 T3 A Potential Adopters P 7*5 7 1 — @ Adoption Rate AR Zs@# LT, A by ¥
@ Adopters A N b Z EEFIEL TV,

Bass €70V % SD OREKTHiC LI 1 DL H T %,

FEFONUIIAERA IR L THB <,

4.2 Replacement Purchases £ 7 )V

Bass € 7OV AW E M % FICHRE LAZET VT, HEBEAOAZEL/ZETILT
HHY, LarL, AR 2, PIEEADARZIRET 5 DIZIFEBRENTHY, Y
V- EAZIETALENH S, #2T, Olson and Choi [10] % Kamakura and
Balasubramanian [11] 3V ¥'— MEAZZEICANTZETVERIE L 72,

Replacement Purchases 7 )V ® SD |2 BT 5 KEHDOFILIZRDME) THh 5, Bass EF
WV L2 REI A T, FAERA L7285 0% 44y (Average Product Life 1),

) LLFT® SD I Xk B ETNMLICH Tz > TiL, Vensim® (http://www.vensim.com) DEEF /N— 3 »
(Vensim PLE) #FIH L7z,

7) B FREOUMIAROHMH L TNE DT, MOERITHED 72w,

8) Bass E 7NV OBEMNEIZEI S % #MllZ, Mahajan and Wind [9] % ZH,

6
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S
Potential » Adopters A
Adopters P ...
Adoption
. Rate AR
Market onO‘rdo,f_‘_‘
Saturation Mouth
Total
Adoption @ Adoption Population
from from Word of 4_/ N
Advertising Mark§t Mouth
Saturation \
+\ Advertising + + AdOp.tIOIl.
Fraction i

Effectiveness
a

Contact
Rate ¢

@ : Balancing Loop
@ : Reinforcing Loop

(Wi © Sterman [ 8 ])
(1) Potential Adopters %% Adopters ~EFET LWL T L TWb, 72, FERAIHEZ LN TV LHT

X, BEPIETHLPATHLDPERT

TAERTHRML T2 #m 2 ##k s 2 A4 (Discard Rate) Ths, £L T, D
Replacement Purchases & 7 )V D& 13, Bass ET7 NV OREEICIMZA TA My 2 Th D
Adopters A 7* % 7 1 — ® Discard Rate (2 & - T, WA kv 7 ® Potential Adopters P IZJE
5 EERBELTWA,
Replacement Purchases €7 )V % SD OfEEH T L2 DX H 2% 5,
EEBOKXIIERA ISFBL TB <,

4.3 Generalized Bass E7 )V

Bass ETWIZBWT, ¥X—=F T4 7 - I v 7 AV EHKIINT XA - OEICICE TN D,
L2L, EROBFELIBT L0123, =7 T 127 - Iy 7 ABBEWEICET L
ICHAAL Z ENEETH S L RS NEITTwb, 2L C, HAEFETIIHA R LT~ —

/

J

9) REDY—F T4 v IHIERERTLOOTEOZ &, @EE, Bh, i, TuEe—-Tav,
T &R,
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2 Replacement Purchases &7 )V

Average
7’/Product Life 1

Discard Rate

Potential |4 »

Adopters P .. Adopters A

Market ‘ W rd f
Saturatl 1 M uth

" Total
Adoption @ Adoption + Population
from from Word 4/ N
Advertising Marke.t of Mouth N
Saturation \
+\ Advertising +\ Tt Adop'tion.
Effectiveness Fraction i

a

Contact
Rate ¢

(HiPr © Sterman [ 8])

TTAYT - I AEREGALZETVRRE SN TWS, £O—D2& LT, Bassetal
[12] #5B8%8 L 72 Generalized Bass EFVASZIF SN 5,

Generalized Bass E7 )V D SD IZ B A K EHOFELIZXRD@EY TH 5, Bass €7 I CTffi
M L7ZRKREEITIMA T, HEMOMMiTE D F %= (Price Decline Rate), A% D2 b=
(Change Rate of Advertising Expenditures), & 512, Fiod 2 DO L ) R S b &5
B9%4 (Current Marketing Effort) TH» 5%, % L T, % ® Generalized Bass & 7V D&%,
Bass £ 7V ORI A T 7 2 —Tad % Adoption Rate AR |2 Current Marketing Effort 2[4
252 LR HEL TV,

Generalized Bass E7 V% SD OREMCTHi < L3 DX H 124 5,

FEFONUIIAFRA G L TB <,

4.4 Recent Innovation € 7 )V

Bass £ 7 )V, Robertson [13] 2SEET 5 X 5 RIE#EENED, 34 b b LWTE/S
Y= VERBETD LI BRA /) R=Ta v EFRLEL TS, LAL, HFEDOL I/ RXR= 3
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3 Generalized Bass £ 7

i AT
Potential » Adopters A
Adopters P ...
- Adoption
" Rate AR
Market W(')‘rdo,f_‘_‘
Saturation Mouth
Total
Adoption @ Adoption Population
from from Word of 4_/ N
Advertising Mark§t Mouth
Saturation \
+\ Advertising + + Adop.non.
Effectiveness Fraction i
a Contact
Rate ¢

Current

Marketing Effort

Price Decline /fv V\ Change Rate of

Advertising
R
ate Expenditures

X, Fith [14] 24EHT 2 £ XL CPRBADERTH Y, AARHIRITEELTWBHIH
Kb DRGNS, FLLEYZENTELA /) R=VariZioTfBEEh T bnT
Hho, TIT, EEDVRIBLIEEDAS ) N=2 3 V2 EATETNVEHANT 5o

Recent Innovation E 7D SD I BIT A EEKOFEILITRD@E) Th b, Bass EFINVT
LIS T, IR mORMAE L (PreProduct Adopters), AR i JERH £
(Non PreProduct Adopters), 1 4R CHelE$ 4 IR D% 4 (Average Broken Rate), [H
REmOMHZHIE L THRELZMAL L) £ & X 5 A% (Transition from PreProduct
Adopters to Potential Adopters P), [H34LT O IR Z THELE % 3240 L 72 A% (Visibility of
New Product) T#H A, LT, Z#® Recent Innovation & 7 )V D% L, Bass 7 IV DOfE
A CIHRE GO E LIFRAZDOZNZENDA My 706, JlaD 70— %08 L
T, Potential Adopters P NIl TV 2 2 REL TV 5

Recent Innovation E7 )V % SD OEMTHIC L M4 DL H 127k 5,

FEBORIIFHERAICERL TB <,
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4 Recent Innovation &7 )V

Pre Product
Adopters

Average

/ Broken Rate
+ S o

+ Potential |&
0 Adopters P < ' » Adopters A
Transition from Adoption
Pre Product @ Rate AR
Adopters to =+ +
Potential Market Word of
Adopters P Saturation Mouth
W Adoption Total
N C.
I Adoption from Word of 4~ Population
Visibility of from Market Mouth il
New Product Advertising Saturation
Non + 4 :\\ Adoption
Pre Product ~" TFraction i
Adopters
» N Contact
Advertising Rate ¢

Effectiveness

4.5 All-Including € 7V
AEITIE, REIZBWTIZEFTRALLZETVICBIZETOREEZGEALEET VA
ERCE
All-Including €7V % SD OREEKTHi K L5 DX H12h D,
KEBONIIMFFAICRKHE L TH L,

4.6 RIS (All-Including €7 V)

AHEi T, All-Including € 7V O K B O JEIC E DT % FBAT 5o BARAYIZIE Advertising
Effectiveness a DA D% 2 1%, 3f5& EA 287:34 & Adoption Fraction i D A Dl % 2
f2, 3L FRELEBEERHENT L, &/5F A — % Offild Average Broken Rate (0.4),
Average Product Life 1 (5), Total Population (1e+006), Contact Rate ¢ (100) & L, Current
Marketing Effort |2 L Cid, Bass etal [12] @ Room air conditioner ® 7 — % %l JH L 7z,
72, 77 4 ) Mh& LT Advertising Effectiveness a (0.011), Adoption Fraction i (0.015)
EL7ze SHTHRERD 7T 7138 B IR L THB <,

SRS X 1), Advertising Effectiveness a & ) Adoption Fraction i ®fiZ K& { L7219
D, LR LRERELZEL I LN TEL, I, Adoption Fraction i D%z K& { &4
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X5 All-Including € 7V
T Average
Pre Product Ai'K/ProductIAfel
Adopters
Average
& / Broken Rate u Discard Rate
+
+ Potential A+ """""""""" o
T Adopters P » Adopters A
Transition from Adoption
Pre Product Rate AR
(24 Ax)
Adopters to + /4 [+
Potential Market Word of
Adopters P g Saturation Mouth N i
Il - Total
Visibillty of @ Adoption otal
Netv ¢ from Word of 4~ Population
Probluct ror'n' Market Mouth - N
roguc Advertising Saturation
Non 4 4 :\\ Adoption
Pre Product — Fraction i
Adopters
» . Contact
Advertising Rate ¢
Effectiveness
a
e Current
Marketing Effort Ch
. . ange Rate of
Frice Decline v f Advertising
Expenditures

721%9 %%, Adoption Rate AR # &2 I-5 &4, Potential Adopters P T4 2 A%

HEEBIZOTH 5B,
L7t T, IREFICL > THOVRBHEZREODIT5 L0 b, Hri#mo s A — b
FEOH—C AL o THEMEEZ D, NI IFPReEODLIED, TRIEED/DHIZE

BECHDHILNRESND,
AT LEAF Iy 7 ZADRF

o1
\

AFETHRTEE)1Z, SDEFNVE, B ko~ 7 niyfEtkz & 2 B EEMICH S
HZENPURETH D, LOLEDS, TOETNVIZBWTEEEB L FZ0FiHEML~ AD
FPEEIER SN T D, 2F ), LIZBIFTXTOSDIZBWT, BB D) BT [HEI
BEN] 2V BOPRESNT WA, 729 T5HTLI2L->TELHT, SD Tffib

10) ERETFNVOFNEIL CTE 21X, WMEETHEIEGHER (L5, 13 3) Ih R, 20
FTRTOEABIZBWTE—TH 5 LBERWIKE SN TV 5,
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NLEFSINTTHBREANOEADTRIZZ > TREDTH S,

L Lah s, e NOFEOBBNDSETVICHEZ 5252 b H0E2bN5L 5
ThHb, Z9H LIMEIIHT 7201, =—Y 22 b - X=X - EF) (LT ABM &%
T) LV LDOPREINT WS, ABMIE, ANHEHELAZEOTI -V 2y 2 ar
— 5 FORBEHSICEEL, 20—V 2y Matd LEZ—Y oy EZENERDY &L
BRI L, R ZMHEEHZRISELIEI2E-T, Y AT LALKOE 2 BT 5
Yial—=Yar - ETNTHL, TORBHEEEE L TWEEHOL—T v ME, &
H O E RN OITEIL — IV ICHE - THREEL TB Y, ZORMN GBI EALTE
XN WAIFER (emergent) ZIHRIZE T, 27 0 DIKEE - VPR EENL, £
LT, ZOKHRIERECE S L IEc OMEER (T—Y = B LURE) OBMRED
SHIZEEL T (370 - ~27ul—"7), ZOWRKNEET) Y 7OBBIEL AT 4
WE D7 4 — BNy ZHEREA ERT 2 VAT LABEZELIFEFICHUL T LS, Lhiruaik
FREZOMEMERICESTZHTTNDHETRL L,

29 L7 ABM ofilL L, Bonabeau [15] IZE & FHEDOIESAY —TH L HED
PHAEREFVEEELTWD, BOETFTNVIZL D &, WHRAE O TOROBE,
S5, BEARTVHEISEED 7 7 A5 —2EHR L TWAIGHEIL, Z2OER/NY — B0
TSD ETFIWV EIIRIGIZRR 2EB 2R 2 EFBEINT VD,

K6 I FmmsERE L TERETVEEENL-V 2 b - R=Z - ETMELZL DT
Hobo Y AT LDV EICRESNZHEETHRELRT -T2 (NB) DA
%, B rRT IV b JKEE) P Tnb, 22T, BEHETFHEIL, 5
B A B2 7R E ST 5 LG OBA R IET b, 72720, ZOET VTR
I—Jry NOBEFERS 7 GAY At &2 BIhoTnhwizw, VAT LOZEF)ITHE
AKBy7% SDET N EIZLEALH—THAH I LVEIZE N,

XC, ABMTYIalb—2aryzfr) ECHICEELZZ LT, ZhPhoT—Y o b
EEDE)IEMOTADPEVIZETHE, TOT—V 2y POWHEIERVEZERET S
ZkwH) 7L —3 3 (calibration) &IFAR,

oA TL—va IZBELTL, HmMERICIERICEI SN AAHETHT—
VY MeRET A0, TOSEOEMRIEL ik CURKT—X1) PEFTER LN
o b LI, HALCHFENLT Vr— b REICE-T, XDV TV AXLDHEL—T 2y
FOFKEETHIE DR TH D, BlZIE, HRET VD ABM 2 iitd 2354, i [16]
DTSR ZEZ, Wa - A [17] PRELZL DI, AT 2 HIBOBE A TiHEL
HRIZLTCT = raell), ZReRFOTLTHONIERICE T, Y ZAT LW
DET—T v VeiEEtT L) FErEz 6N b,

S50, Wa (18] THRELAL DI, WIEEHRI AT 4 (GIS) 2FIHLTHRLNLS
Wrxd SR N, Kbk, Fihn, W & OESFAREGEHRCIEM, Hk % & OMEER
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6 WKETIVDO ABM

FEHTAHIEICE T, MAREO T -V 2> B X OB |ICHADOEE 5.2 5 2 &8
WHEIZ R B ZHUTTZ—T 2 ¥ bR, FRICHMBEZ T >~ 7Lt 580 ABM X )
b, hWa—an Ay T2 a )T )T 1 BELELEFVLEVR B,

6. & T VU

ARTIE, SDIZX > TETMELEINTMA BB RET NV ERI L7 $IZ, Generalized
Bass ETFWVIZE LTI, EEVFIAT L - ¥4 F 3 v 7 22TV L, Recent Innovation
EFMCELTIE, FHilh [14] 5 CRHEEEICETVERB L, 2L T, 1o0fk
L C All-Including € 7 )V DRI E ST 24770\, FE8E2MZ /2o SDIZTYF )+ FllO70H
DEERESGFEY — Vv E LT, FIimoE LEIZICH TS 5, $72, TOERELDL VA
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Bass E7 )V

(01) Stock:
Adopters A=INTEG (Adoption Rate AR)
Init Adopters A=0
Units: Units

(02) Adoption from Advertising=Advertising Effectiveness a*Potential Adopters P
Units: Units/Year

(03) Adoption from Word of Mouth=Contact Rate c*Adoption Fraction i

*Potential Adopters P*Adopters A/Total Population N

Units: Units/Year

(04) Flow:
Adoption Rate AR=Adoption from Advertising-+Adoption from Word of Mouth
Units: Units/Year

(05) Stock:
Potential Adopters P=INTEG (-Adoption Rate AR)
Init Potential Adopters P=Total Population N - Adopters A
Units: Units

Replacement Purchases €7/
(01)  Stock:
Adopters A=INTEG (Adoption Rate AR - Discard Rate)
Init Adopters A=0
Units: Units
(02) Adoption from Advertising=Advertising Effectiveness a*Potential Adopters P
Units: Units/Year
(03) Adoption from Word of Mouth=Contact Rate c¢*Adoption Fraction i
*Potential Adopters P*Adopters A/Total Population N
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Units: Units/Year
(04) Flow:
Adoption Rate AR=Adoption from Advertising-+Adoption from Word of Mouth
Units: Units/Year
(05) Flow:
Discard Rate=Adopters A/Average Product Life 1
Units: Units/Year
(06) Sock:
Potential Adopters P=INTEG (-Adoption Rate AR+Discard Rate)
Init Potential Adopters P=Total Population N - Adopters A
Units: Units

Generalized Bass €7 )V
(01)  Stock:
Adopters A=INTEG (Adoption Rate AR)
Init Adopters A=0
Units: Units
(02) Adoption from Advertising=Advertising Effectiveness a*Potential Adopters P
Units: Units/Year
(03) Adoption from Word of Mouth=Contact Rate c*Adoption Fraction i
*Potential Adopters P*Adopters A/Total Population N
Units: Units/Year
(04) Flow:
Adoption Rate AR=(Adoption from Advertising
+Adoption from Word of Mouth) * Current Marketing Effort
Units: Units/Year
(05) Current Marketing Effort=14+ (—1.3691) *Price Decline Rate+ (—0.61859)
*Change Rate of Advertising Expenditures
Units: Dimensionless
(06)  Stock:
Potential Adopters P=INTEG (-Adoption Rate AR)
Init Potential Adopters P=Total Population N - Adopters A
Units: Units

Recent Innovation €7 /b
(01)  Stock:
Adopters A=INTEG (Adoption Rate AR)
Init Adopters A=0
Units: Units
(02) Adoption from Advertising=Advertising Effectiveness a*Potential Adopters P
Units: Units/Year.
(03) Adoption from Word of Mouth=Contact Rate c*Adoption Fraction i
*Potential Adopters P*Adopters A/Total Population N
Units: Units/Year
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Flow:
Adoption Rate AR=Adoption from Advertising+Adoption from Word of Mouth
Units: Units/Year
Flow:
Visibility of New Product=Non PreProduct Adopters™Advertising Effectiveness a
Units: Units/Year
Stock:
Non PreProduct Adopters=INTEG (-Visibility of New Product)
Init Non PreProduct Adopters=Total Population N*1/3
Units: Units
Stock:
Potential Adopters P=INTEG (-Adoption Rate AR
+Transition from PreProduct to New Product+ Visibility of New Product)
Init Potential Adopters P=-Adopters A
Units: Units
Stock:
PreProduct Adopters=INTEG (-Transition from PreProduct to New Product)
Init PreProduct Adopters=Total Population N*2/3
Units: Units
Flow:
Transition from PreProduct to New Product=PreProduct Adopters
*(Advertising Effectiveness a+Average Broken Rate)
Units: Units/Year

All-Including €5 )b

(01)

Stock:
Adopters A=INTEG (Adoption Rate AR - Discard Rate)
Init Adopters A=0
Units: Units
Adoption from Advertising=Advertising Effectiveness a*Potential Adopters P
Units: Units/Year
Adoption from Word of Mouth=Contact Rate c*Adoption Fraction i

*Potential Adopters P*Adopters A/Total Population N
Units: Units/Year
Flow:
Adoption Rate AR=(Adoption from Advertising

+Adoption from Word of Mouth) *Current Marketing Effort

Units: Units/Year
Current Marketing Effort=1+ (—1.3691) *Price Decline Rate

+ (—0.61859) *Change Rate of Advertising Expenditures
Units: Dimensionless
Flow:
Discard Rate=Adopters A/Average Product Life 1
Units: Units/Year
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Flow:
Visibility of New Product=Non PreProduct Adopters*Advertising Effectiveness a
Units: Units/Year
Stock:
Non PreProduct Adopters=INTEG (-Visibility of New Product)
Init Non PreProduct Adopters=Total Population N*1/3
Units: Units
Stock:
Potential Adopters P=INTEG (-Adoption Rate AR+Discard Rate

+Transition from PreProduct to New Product—+ Visibility of New Product)
Init Potential Adopters P=-Adopters A
Units: Units
Stock:
PreProduct Adopters=INTEG (-Transition from PreProduct to New Product)
Init PreProduct Adopters—=Total Population N*2/3)
Units: Units
Flow:
Transition from PreProduct to New Product=PreProduct Adopters

*(Advertising Effectiveness a-+Average Broken Rate)

Units: Units/Year
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Graph for Potential Adoption P
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System Dynamics Modeling for

New Product Diffusion and Its Limitations

Hiroaki SAKAI
Katsuhiko KAWAI

In this paper, the process of diffusion of new products is modeled, using a variety of system dy-
namics models. The sales of new products are influenced by anticipated and unanticipated factors
which are both internal and external factors to the selling organization. To develop and design
techniques to explain the levels of new-product sales in this complex business environment, we
propose that it is necessary that system thinking be used. System thinking presents the view that
everything is interconnected in a complex network of systems and that system dynamics is a
natural way to implement such a system on a computer. Although a system dynamics model is
useful, it has some limitations for modeling micro-based phenomena.

Therefore, an agent-based model is introduced in this paper to overcome the shortcomings
noted above. For example, an agent-based model can be used to avoid the ad hoc supposition that
economic agents are almost homogeneous.
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