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The Application of Innovation Diffusion Model – A 

Study of the Portable MP3 Player Industry 

Ming-Way Li 
Graduate School of Business Administration , National Taipei University 

Chin-Yu Tsai 
Graduate School of Business Administration , National Taipei University 

ABSTRACT 
The digital economy poses fresh challenges and opportunities for research on 

modeling diffusion of innovations. In spite of promising forecasts, successful diffusion and 
adoption rate are no longer self-evident in the MP3 player market. This study applies 
innovation diffusion theory to examine the factors that influence the adoption of MP3 
Player. 

We found that the model we adopted for the current research exhibited better 
interpretive results than either the base diffusion model or the modified diffusion model. It 
shows that factoring in pricing, advertising expenditures, and other variable combinations 
as well as consumers’ repetitive purchasing data can effectively enhance the model’s 
predictive ability of sales for portable MP3 players in the Taiwan market. 

We believe that the model and the research that supports it has important implications 
for both academics and practitioners in gaining a better understanding of the process for 
adoption of MP3 player by consumers. The results may provide further insights into MP3 
player marketing strategies. 

Keywords: Innovation diffusion model; MP3 player industry 



MP3  29 

Diffusion of Innovations
Cooper Kleinschmidt 1991

75%

Bass(1969)
Bass

Bass
Robinson & Lakhani (1975) Mahajan & 

Peterson (1978)
Horsky & Simon (1983) Simon & Sebastian (1987)

MP3

Bass (
) MP3

Bass



30

( ) Bass

( ) MP3
MP3 MP3

( ) MP3

Bass MP3 

; MP3

( )

MP3

( ) 93 1 95 1
1 25

( ) MP3 MP3

Robertson (1967)



MP3  31 

Robertson(1967)
( ) (continuous innovation)

( ) (dynamically continuous innovation)

( ) (discontinuous innovation)

Roger 1983

1

1 S

 V. Mahajan, and R. A. Peterson (1979). Integrating time and space in technological substitution models.Technological 
Forecasting and Social Change, 14,231-234. 



32

Fourt & Woodlock (1960)

[ ])()()( tNmp
dt

tdNtn −==  ( 1) 

n(t)  t 
N(t)  t 
p
m

(mass media)
 p 

Mansfield (1961)

[ ])()()()( tNmtbN
dt

tdNtn −==  ( 2) 

n(t)  t 
N(t)  t 
b
m

(word of mouth)
Bass

Bass
2 Bass

2 Bass

 Mahajan, V., E. Muller, and F. M. Bass (1990), “New Product Diffusion Models in Marketing: A Review and Directions 
for Research”,Journal of Marketing Research, Vol. 54 



MP3  33 

2 Bass
Bass

Bass
(hazard function) t  t 

3

)(1
)(
tF

tfprob
−

=  ( 3) 

Bass

)(
)(1

)( TqFp
tF

tf +=
−

 ( 4) 

f(t)  t 
F(t)  t 
p
q

m ( ) t

)()( tntmf =
)()( tNtmF =  ( 5) 

Bass

m
tNqpTqFp

tF
tf )()(

)(1
)( +=+=

−
 ( 6) 

N(t) t
m
6 p p

q
6 7

)(
)(1

)( tN
m
qp

tF
tf +=

−
[ ] +−= )()(1)( tN

m
qptFtf

[ ] [ ] +−=+−=== )()()()(1)()()( tN
m
qptNmtN

m
qptFm

dt
tdNtntmf

[ ] [ ])()()()( tNmtN
m
qtNmptn −+−=  ( 7) 

[ ])(tNmp −

[ ])()( tNmtN
m
q −  t =0

n(0)=pm



34

Bass

Mahajan , Muller and Bass(1990)
Bass

( )
( )
( )

Bass
Bass

…
Bass Robinson & Lakhani 

(1975) Bass

1

1

Robinson & Lakhani (1975) 
Horsky & Simon (1983) 
Simon & Sebastian (1987) 
Jones & Ritz (1991) 
Parker (1992) 

Reisinger et al. (2000) 

Debabrata Talukdr & K.Sudhir 
& Andrew Ainslie (2002) 

Bass

(repeat purchase) (replacement purchase)
2



MP3  35 

2

Lilien & Rao and Klish (1981) 
Kamakura & Balasubramanian (1987) “ ”
Norton & Bass (1987) 

MP3 Bass 
MP3

Robinson 
and Lakhani(1975) (2000) (2003) (2003)

3

3

)(tad×+ βα
β
q
d
r

Bass
R&L



36

(2000) (2003) (2003)

Robinson & Lakhani (1975) Bass
Robinson & Lakhani 

8
))(exp( tprdQ ×−=  ( 8) 

Q
d

)(tpr  t 
6

Robinson & Lakhani ))(exp( tprdQ ×−=

p
Horsky & Simon (1983) Simon & 

Sebastian (1987)

Debabrata Talukdr & K.Sudhir & Andrew Ainslie (2002)
p

 p 

9



MP3  37 

)()( tadtp ×+= βα

−

=
t

t
itadtad

2
)()(  ( 9) 

)(tp
α  0 
β

)(tad  t 
9 α 0

β

Norton & Bass (1987) 

r
MP3

10

)(tNrQ ×=  ( 10) 

r
)(tN  t 

Bass

Bass

[ ] [ ])()()()( tNmtN
m
qtNmptn −+−=

))(exp( tprdQ ×−=

[ ] [ ] ))(exp()()()()( tprdtNmtN
m
qtNmptn ×−×−+−=

)(tNrQ ×=

[ ] [ ] )())(exp()()()()( tNrtprdtNmtN
m
qtNmptn +×−×−+−=

)()( tadtp ×+= βα



38

[ ] [ ] ttNrtprdtNmtN
m
qtNmtptn ε++×−×−+−= )())(exp()()()()()(

)()( tadtp ×+= βα  ( 11) 

)(tn  t 
)(tN  t 
)(tp  t 

α
β
q
m
d
r

)(tpr  t 
)(tad  t 

tε

Srinibasan and Charlotte 1986 Ordinary Least Squares OLS
Maximum Likelihood Estimation MLE

Nonlinear Least Squares NLS
NLS MLE MLE 

NLS NLS 
MLE MLE OLS NLS MLE 

OLS NLS Bass 

(R-square)
Theil  u*  Theil  u* (mean 
absolutely percentage error, MAPE)

MP3 MP3

MP3 MP3



MP3  39 

MP3
MP3

93 1 95 1 25
E-Views

25 92 1 95 1 92 1
94 10 22 93 11 94 1
3

12 13

( ) )()(0135.0))(6058.0exp()(15.653,7)(
15.653,7

3655.0)()( ttNtprtNtNtptn ε++×−×−×+= ( 12)

)(000336.01014.0)( tadtp ×+= ( 13)

)(tn  t MP3
)(tN  t MP3
)(tp  t MP3
)(tpr  t MP3
)(tad  t MP3

)(tε
3

3

α 0.1014 0.0654 
β 0.000336 0.0000978 
m 7,653.15 300.52 
q 0.3655 0.0043 
d 0.6058 0.0654 
r 0.0135 0.0164 

9266.02 =R



40

3
2R 92.66%

0.4669 Lawrence & Lawton(1981)

 0.1014
0.3655 MP3

 0.000336
0.6058 MP3 10% MP3
6.058 % MP3

MP3 0.0135
100 1 MP3

 94  11  95  1 
3 4

4

23 94.11 41,023 39,547.98 1,475.02 
24 94.12 42,319 40,564.97 1,754.03 
25 95.01 40,566 40,345.35 220.65 

Theil  u*        =  0.0366 
Theil  u*    =  0.0944 

MAPE                   =  0.0603 

4 Theil u*
.0366

Theil u* 0.0944 MAPE 0.0603 Theil u*
Theil u* MAPE 

4 4
5

5 2,000
4,000



MP3  41 

4

5

Bass Robinson and Lakhani 

5 5
 p  q Lawrence & 

Lawton(1981)

2 Bass (1969)



42

MP3
 Robinson and Lakhani 

2R Bass

2R
MP3

5

( ) Bass R& L 

2R 0.9266 0.8044 0.9015 
m 7,653.15 6,654.35 7,315.22 
q 0.3655 0.2897 0.4413 
p  0.0975 0.0706 
α 0.1014   
β 0.000336   
d 0.6058  0.4862 
r 0.0135   

MP3
Bass

6 Bass Robinson and 
Lakhani Theil  u*  Theil 

MAPE R & L Bass

6

Bass R& L 

2R 0.9266 0.8044 0.9015 
Theil u* 0.0366 0.0968 0.0632 

Theil u* 0.0944 0.1785 0.0999 
MAPE 0.0603 0.2662 0.1052 



MP3  43 

6 7

6

7

6 7
Bass

R&L 5 15
 Bass Robinson and 

Lakhani 

MP3
(2000) (2003) (2003) Bass 

(Robinson & Lakhani 1975)



44

MP3 MP3 
MP3 

 Bass  Bass
 Mahajan , Muller and Bass (1990)

 Bass 

0.9266 MP3

MP3
 Bass  Robinson & Lakhani 

MP3

MP3

MP3 MP3

MP3
Apple MPIO SNOY … MP3

Kolter(1999)
MP3



MP3  45 

 Robinson and Lakhani 

MP3 MP3
Robinson and Lakhani MP3

MP3
MP3

MP3

MP3
MP3

MP3
MP3

MP3 MP3 

MP3
MP3 MP3 

MP3

MP3 

MP3
MP3

( )
MP3

( MP3
)

( ) MP3



46

MP3
MP3 MP3

( )
MP3

( ) MP3

MP3

1. (PDA) 2000

2. - 2003

3. - 2003

4. Barnett, H. G. Innovations: The basis of cultural change. New York, 1953. 
5. Bass, F.M. ” A New Product Growth Model for Consumer Durable,” Management  

Science(15:5)1969, pp:215-227. 
6. Bayus, B. L. ” Forecasting sales of new contingent products: an application to the   

compact disc market,” Journal of Product Innovation Management (4:4)1987,pp: 
243-255 

7. Crawford, C. M. ”The hidden costs of accelerated product development, ” Journal of 
Product Innovation Management(9:3)1992,pp:188-199 

8. D.C.Jain, V.Mahajan and E.Muller ”Innovation Diffusion in the Presence of Supply 
Restriction,” Marketing Science (10:1)1991,pp:83-90. 

9. Debabrata T., K.Sudhir and Andrew A. ” Investigating New Product Diffusion Process 
Product and Countries, ” Marketing Science (12:1) 2002,pp:97-114 

10. Fourt, L. A. and J. W. Woodlock ”Early Prediction of Market Success for Grocery 
Products,” Journal of Marketing(25:2)1960, pp:31-38 

11. Giovanis, A.N. and Skiadas, C.H. (1999) ”A Stochastic Logistic Innovation Diffusion 
Model Studying the Electricity Consumption in Greece and the United States,” 
Technological Forecasting and Social Change( 61:3)1999, pp:235-246. 

12. Gatignon, H., Eliashberg, J., and Robertson, T. S. ” Modeling multinational diffusion 



MP3  47 

patters: an efficient methodology,” Marketing science, (8:3)1989,pp: 231-247 
13. Horsky, D. ” A Diffusion Model Incorporating Product Benefits, Price, Income and 

Information, ” Marketing Science (9:4)1990, pp:342-365. 
14. Jae H Pae and Donald R. L. (2003). ”Multigeneration Innovation Diffusion: The 

Impact of Intergeneration Time, ” Journal of the Academy of Marketing Science (31:1) 
2003,pp: 36-45 

15. Jun, D.B. and Y.S., Park, ”A Choice-Based Diffusion Model for Multiple Generations 
of Products,” Technological Forecasting and Social Change(61:1)1999,pp: 45-58. 

16. Jones, J. M. and Ritz, C. J. (1991). ”Incorporating distribution into new product 
diffusion Models, ” International Journal of Research in Marketing(8:2)1991, 
pp:91-112 

17. Kalish, S. ”A new product adoption model with pricing advertising and 
uncertainty,”Management science(31:12)1985,pp:1569-1585 

18. Lindbladh E., C.H., Lyttkens, B.S., Hanson, and P.O., Ostergren, ”Title: The 
Diffusion Model and the Social-Hierarchical Process of Change,” Health Promotion 
International (12:4)1997, pp:323-330 

19. Mahajan, V., Muller, E. and Kerin, R. A. ”Introduction strategy for new products with 
positive and negative word-of-mouth,” Management Science(30:12)1984,pp:1389-1404 

20. Mahajan, V., Muller, E., and Srivastava, R. K. ”Determination of adopter categories 
by using innovation diffusion models,” Journal of Marketing Research(27:1)1990, 
pp:37-50 

21. Mahajan, V. and Peterson, R. A.”Innovation diffusion in a dynamic potential adopter 
population,”Management Science, (24:15)1978,pp:1589-1597 

22. Mahajan, V. and Peterson, R. A.”Integrating time and space in technological substitution 
models,” Technological Forecasting and Social Change(14:1)1979,pp:231-234 

23. Mansfield, E. F. ”Technical Change and the Rate of Imitation,” Econometrica 
(29:4)1961, pp:741-766. 

24. Parker, P. M. ”Pricing strategies in markets with dynamic elasticities, ” Marketing 
Letters,(3:3)1992,pp: 227-237 

25. Putsis, W.P., S., Balasubramanian, E.H., Kaplan, and S.K., Sen, ”Mixing Behavior in 
Cross-Country Diffusion, ” Marketing Science(16:4)1997, pp:354-369 

26. Robertson, T. S. ”The process of innovation and diffusion of innovation, ” Journal of 
Marketing(36:1)1967,pp:15-16 

27. Robinson, B. and Lakhani, C. ”Dynamic price models for new product 
planning”Management Science(21:10)1975,pp;1113-1122 

28. Rogers, E. M. ”New product adoption and diffusion,”Journal of Consumer 
Research(2:4)1976,pp:192-208 

29. Rogers, E. M. Diffusion of innovation, New York,1983 



48

30. Sharif, M. N. and Ramanathan, K. ”Binomial innovation diffusion models with 
dynamic potential adopter population, ” Technological forecasting and Social Change
(20)1981,pp:63-87. 




