MovTeAa npoBAewng TnG ATNONG
TNAENIKOIVWVIAKWV UNNPECINV

MovTéAa diaxuong kai {Tnong Tng
TEXVOAoyiag
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" Texvikéc npoRAEWNC

# Avaluon Taoswv (Trend Analysis)
= Xprion HabnuaTik®v Kal oTaTioTIKOV TEXVIKQV Yia
TNV ENEKTACN XPOVOOEIPWY O HEANOVTIKO XPOVO
= Xproeig
+ NPOBAEWN NOCOTIKOMOINUEVWY NAPAUETPWV
« KatahAnAo yia uloBETnon kal avTikataoraon
TEXVOAOYIQV
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Texvikeg NpoBAeYng

# Avaluon Taoswv (Trend Analysis)
= 2UV
* NPooPEPel elPWaTA anoTeAEopaTa NPOBAEYNG Kai

€KTIUNONG TWV NAPAUETPWV MOU OXETICOVTAl E QUTH,
Baoiopéva oe dedopéva

+ AKpIBEG yia BpaxunpoBeopeg NpoPAEYEIG
] I'I)\r]v

+ AnaiTei onuavTikd nAnBog dedopEvwV

+ AKPIBEG HOVO YIA MOCOTIKEG NAPAHETPOUG

(&
Texvikeg NpoBAeyng

# MovTelonoinon

= AvanapdoTaon Tng Sopng TwV SUVApIKWV
(AIVOLUEVWV TOU «NPAyHaTikoUu» KOoHouU
= 2UV
+ Mapouoiacn HEMOVTIKIG CUHMEPIPOPAG MOAUNAOKWY
OUOTNHATWV
+ AlaYWPIOUOC GNUAVTIKAV NTUXOV
= [MAnv
» EEQIpETIKG NOAUNAOKEG T£XVIK£Q pnopoUv va odnynoouv

oe AaBog NapadoxEg kal Jikpn aglonioTia Twv
npoBAEWewv

& Aopn napouaiaong
Epz—:uvnﬂqu NEPIOXE

Diffusion and
forecasting
research areas

Study and Parameter Estimation Model application and
development of Method: dy of It
models ethods study of results




MeAETN HOVTEAWV
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# MovTéAa eniloyng
= Choice — based models
= Mehétn Tng Sladikaciag emiAoyng kabe
artopou/individual
# ZWPEUTIKA HOVTEN
= Aggregate level models
= MeAETN NAnBuopwV
# Al-eBvikd (Multinational) povTéAa nTnong
# MoVTENa avTIKaoTAoNG TEXVOAOYIKMY YEVEQV

‘fg MEB0JOI EKTINONG TWV NAPAUETPWV
TWV POVTEAWV

4 XpOoVIKAa aveEdpTnTN EKTIKNGN
= Ordinary Least Squares (OLS)
= Nonlinear Least Squares (NLS)
= Maximum Likelihood Estimation (MLE)
= Genetic Algorithms (GA)
# XpOVIKa EEAPTWHEVN EKTIMNON
= Bayesian estimation
= Feedback filters (Kalman filters)
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Epappoyeg Twv povTeAwy {NTnong

# Epappoyég og 10Topika dsdopéva
dleioduong

@ MeAETN TV TEXVIKQV EKTINONG

#MpopAeywn ¢ATnong (katdAnAa povTeAa
yia akpIBECTEPEC NPOPAEWEIC)




. Avaokonnon Twv HovTEAwV diaxuong
TNG TEXVOAOYiag

% Ta nio yvwoTda PovTEAa
= Bass
= Fischer —Pry
= Compertz
% 21N BiBAloypaia undapxel pia nAnbwpa
MOVTEAWV
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BASS Model (Frank Bass, 1969)
f(t
oty = O
1-F(t)
@ A : ZopeuTikn mBavoTnTa (cumulative probability)
UI0B£TNONG TNG KAIVOTOWIAG
@ £(£) : puBuOG PETABOANG TNG MIBAvOTNTAG UIOBETNONG TNG
KaivoTopiag
@ P(t) 1 Yno ouvenkn mbavopaveia (conditional likelihood)
UI0B£TNONG TNG KAIVOTOWIAG TNG XPOVIKN OTIYHR &
dedopévou OTI 0 GUVOPOUNTNG OEV £XEl UIOBETNOEI TV
KaIvoTopia JEXPI EKEIVN TN OTIYHN
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Bass model (cont.)

f(t
© 5y G
1-F(t) m
N(t) : o apiBu6g 6owv £XOUV UIOBETATEI TN KalvoTopia péXpl TN OTIYUA t
m :  nTapApETPOG TTou KaBopilel To cUuVOAIKG apiBud Tou TTAnBucuoU

aTOX0U
‘OMol 6001 pTTOpPE VO ayopdaouV TNV KalvoTopia
O guvoAikdG TTAnBuoudg
p :  ZuvreheoTAg kaivoTopiag (coefficient of innovation)
q 1 ZuvTeAeoTAG pipnong/avtiypagrg (coefficient of imitation)
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" doppaiopol Tou povTEAOU Bass

AlakpITO avaioyo

S(T)=p*m+(q—p)*Y(T—1)—%[Y(T—1>]2

# Y(T-1) : ZWPEUTIKEG NWANTEIG PEXP! TN XPOVIKN
oTiyun T-1

#®S(T) : ApIBuoG VEWV NwANoewy (UI0BETNONG
TNG KAIVOTOMIAC) TN XPOVIKI aTiyun T
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®oppaliopoi Tou HovTEAOU Bass

@ [evIkr Hopon

* 2 ~(p+q)T
S(T) = m*(p+Qq) e
(% e-(+aT | 1)2
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" H kaunuAn diaxuonc (The S-Curve)

@ ApXIKG Ol VEEG TEXVOAOYIEG
eEeAiooovTal e apyo
pubuo

# 3Tn ouvéxeld ol
TEXVONOYIKEG EEENIEEIG
enimaxuvovTal eKBETIKA

# TENOG, N TEXVOAOYIKN
€EENIEN navel va
eniraxuveTal kai oxedov
oTayarta
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KapnuAeg diayuong S

dy(t)
dt

= 8% Y(t) *[S - Y(1)]

Y(t) n gUVOAIKr| Bigioduan Tn XPOVIKN oTiyun t
TO £NINESO KOPOU TNG CUYKEKPILEVNG TEXVOAOYIAG
ouvTeAeaTrG avahoyiag, (OUVTEAEDTRG BiaXUONG)

Tn oTiypn Tng zlcrcgmvr:]c TnG Texvohoyiag (t=0), undpxe! pia kpioiun pata nAnBucpol
MOU apXIKG TNG UIOBETEI, Of  <KaIVOTOLOI».

S
J
#® Aiioduon: To NocooTd Tou NANBUCHOU UIOBETE TO NPOIOV 1 TNV uNnpedia
>
% O nAnBuopog auTog ennpealer Tn diaxuon kal To puBpG aUERTEWG r) KOPOU
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. MaBnpaTika HovTEAG npoBAeynG TG

_gamong

#MovTEA YPAUMIKAC NapeRBOANG

@ Fisher-Pry

4 Gompertz

4 \oyloTIkd povTéAa (Logistic models)

4 MOVTEAQ TPIWV N NEPICOOTEPWV
napapétpwv (TONIC model)
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Fpappikn napepBoAn

@y(t)=at+b
#H anAoUoTepn TeXVIKAG NAPEUBOANG
4 Aev gival kaunUAn TUNou S
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MovTého Fisher-Pry

4 TevikO PovTENO np(')B)\eLan avTIKaTaoTaong
= Xpnoiponoleital ouxva yia va npoBAepBei 0 pupog
av-ru<amo-racnq3p|aq TEXvVOAOyiag and pia aAAn onwg ny.
WETAEL 2G kal

@ SUPPETPIKN KaUnUAN yUpw anod To onyeio disioduong 50%
y(b) = 1/(1 + e®t2)

= y(t) = nocooTd Tng 6uvnT|Kr|c ayopdg nou KaTexel n véa
Texvo)\ovla i xpovmn oTiypn t

= a= r}\xpovmn oTINKA Nou N véa Texvohoyia @Bavel To 50% Tng
GUVOAIKNG ayopdg
= b = pubpdg uiobETNONG TNG TEXVoAoyiag
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MovTéAo Fisher-Pry
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JX Mepika napadeiypata epappoync Tou
povTelou Fisher-Pry

# Synthetics for natural leather 4 Open hearth versus
# Synthetic fibers for natural Bessemer steel
fibers % electric arc versus open
# Detergents for soap hearth steel
# Basic oxygen furnace for # Sulfate versus tree tapped
open hearth steel turpentine
# synthetic versus natural tire % water-based versus oil-based
fibers paints
# Organic versus inorganic # T102 for ZnO and PbO paint
insecticides pigments
# plastic versus other pleasure ~ # Plastic for hardwood in
boat hulls residential floors
# Plastic versus metal in cars 4 Synthetic rubber for natural
rubber
4 Margarine for butter




*. AMa napadeiypata avTikataoTaonc nou
akoAouBouv To povTélo Fisher-Pry

4 Steam power for sail @ Strip-mining for underground mining
# Diesel power for steam locomotives @ Turbojets for reciprocating engines
#  Simulator train for airplane flight hours ®  telephone for letter mail
@ Aluminum cans for steel cans @ Transistors for vacuum tubes
4 Factory versus on-site construction @ Electrons for paper and ink
@ Carpet for hardwood floorin @ Airplanes for passenger trains
Al p‘ f 9 @ Hybrid corn for normal corn
@ Aluminum for copper @ Corn combines for mechanical corn
4 Catalytic cracking for thermal cracking pickers
4 Computer process controls for automatic @ Hydrocracking for catalytic cracking
controls @ Stressed skin aircraft for truss-type
@ Jet aircraft for piston-engine aircraft structure
# Centralized railroad traffic control for @ Pressurized for non-pressurized aircraft
block control @ Mechanical loaders for hand loading coal
# Tufted carpet for woven carpet @ Float 9'5_55 fO_f D'?te glass _
@ Electromechanical switching for manual @  Electronic switching electromechanical
@ Digital switching for analog @ Disk brakes for drum brakes
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Mepika napadeiypata Fisher-Pry
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Source: Technology Futures, Inc.
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To povtého Gompertz

4 MovTéNo «BvnaipotnTac» (Mortality)
#apouaialel HIKPOTEPOUG PUBKOUG
uI0B€TNONG ano To povTeNo Fisher-Pry

y(t) = e
= @ = N XPOVIKN OTIyUr Nou n avTikatdoTaon
®Bavel 10 37%

= b = puBudc UIoBETNONG
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To povtého Gompertz

# AvaQEpeTal oav PHOVTEAO «BvnoiuoTnTac»

#Tpoogyyion Tou HovTENOU
= O puBPOC BvnoINOTNTAC TNG TEXVOAoyiag

augavel ekBeTIKA e TNV NAIKia TNG

4 Eival nAéov kaTaANAo yia NEPINTWOEIG
onou n aAkayn Tng Texvohoyiag opeileTal
oe ana&iwon Tou €EonAIooU nNapd os
TEXVOAOYIKN KAIVOTOWIa
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To povtého Gompertz
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‘E*; MapadeiypaTa epapuoync Tou
povTeAou Gompertz
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Source: Technology Futarcs, Inc.
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NoyioTika (Logistic) povtéra

General form

S
Y=o

f(t) = -a-b*t(m,k)

t(m,k)  un ypappikr ocuvapTnon Tou Xpovou

S Emiredo k6pou (Saturation level)
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{; EIBIKEG NEPINTWOEIG TWV AOYIOTIKWV
HOVTEAWV

# Linear Logistic Model
f(t)=-a-b*t

# f(t)=-b(t-a)
TO HovTéNo Fisher-Pry

# To povTého Box- Cox

t(m, k) = k=0

L+t -1
m
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"~ To povrého TONIC

AoyioTIkO HOVTENO TUMOU S

S

YO ey
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Aedopéva kal NpoPAEYeIg

'Eva avaAuTiko napddelyua

Algigduon TnG KIVNTAG ThAEQwviag
2nG yeviag otnv EAAGDa

vear | Vodafone | Cosmote Telestet | Q-Telecom | Total Annual Penetration | Rate
Sales

1994 167.000 002

1995 273.000 106.000 002 [ 001
199 320000 211000 531000 258.000 005 | 002
1997 547.000 391.000 938.000 407.000 009 004
1998 | 1.069.000 838 | 688.614 2056452 | 1118452 019 [ 010
1999 | 1.663.000 [ 1048352 | 1152751 3894103 | 1837651 035 | 017
2000 | 2205981 | 2061011 | 1645098 5932000 | 2037987 054 ] 019
2000 | 2884872 | 2043532 | 235338 7.963.742 072 | o018
2002 2 3506338 | 2513642 76.000 9314.687 | 1350945 0ss | 012
2003 | 3782 3917010 | 2402777 | 366536 | 10.469.060 | 1154373 095 | 010
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_Eappovn

TOU HovTéAoU Bass

Cumulative number of
subscriptions (millions)
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~ Epappoyn Tou povrédou Gompertz

Gompertz models

140
1,20 ——K
,,V*“*—*
1,00 X‘/)‘f
s B
= 080 ® v
3 o0 &
s ¢
2 040 /
0.20 b'e
x Q__Q-’x/
S
o < A P ) o N & $ g QA $ g S
FESSELL ST S P
Years
‘ © Actial —-x- Gompertz|  — - — Gompertz Il

34

Eqappoyr AoyIOTIKWV HOVTEAWV
L CPEPER

Logistic models
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Cumulative Subscriptions

Millions
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" AnoTeAéopaTa TNC GUYKPIONG

# To povTého Bass dev napéyel Tnv kaAUTePn duvatn
npooappoyn ora dedopéva

# Aev gival OAa Ta PovTéAa kaTdAnAa yia oAa Ta set
dedOpEVWV

# Ynapyel €EapTnon ano To npoidv Kal Tnv unnpecia

# Ta AoyloTIKa PovTéAa napouaialouv kaAUTepn
npooappoyn

# Ta povréha Gompertz napoudiafouv kaAr} Npocappoyn
alAa:
= YNEPEKTIPOUV TO €NiNEGO KOPOU
= Aev AapBavouv unown Ta HOVTEA avTikaTaoTaong
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" Epyaoiec - MpdGBETO UAIKO

# Avaokonnon BiBAoypagiag og povTeAa {Tnong
# Mnyeg
= RePec.org
= Elsevier
+ Telecommunications Policy
+ Information Economics and Policy
+ Technological forecasting and social change

# Keywords
= Diffusion models
= Demand forecasting
= Penetration
= Model estimation techniques 38




