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Bass Eastman Kodak, 

RCA, IBM, Sears, AT T Bass, 1986  
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1 Bass  
Mahajan,  V.,  E.  Muller,  and F. M. Bass (1990),  "New 
product diffusion models in marketing: a review and 
directions for future research",  Journal of Marketing, 
54(1),  pp.  1-26. 

 

 

 

 

 

 

 

 

2 Bass  
Mahajan,  V.,  E.  Muller,  and F. M. Bass (1990),  "New 
product diffusion models in marketing: a review and 
directions for future research",  Journal of Marketing, 
54(1),  pp.  1-26. 
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f(t)/[l-F(t)]=p+qF(t)---- ---------------------------------------(2.2a) 

 

f(t)  

    F(t) t  

    p  

    q  

 

t

q p

m

t  

 

mf(t)=n(t) -------------------------------------------------------(2.2b) 

 

mF(t)=N(t) ------------------------------------------------------(2.2c) 

 

Bass  

n(t)=p m-N(t) +(q/m)N(t) m-N(t) --------------------(2.2d) 

 

p m-N(t)

(q/m)N(t) m-N(t)

t=0 n(t=0)=pm  

 

2.2d S N

t  
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1  

     
     

(dF/dt=) 
       

(F=) 
 

F* 
  a 

 
1.Bass 1969  
 
 

(p+qF)(1-F)  
.0-.5 NS  

2.Gompertz 
Curve(e.g. Dixon 
1980) 

QFln(1/F)  
.37 NS  

3.Mansfield(1961) qF(1-F)  
 

.5 S  

4.Floyd(1962) qF(1-F)2 * .33 NS 0 
5.Sharif and 

Kabir(1976)d 
 * 

.33-.5 NS 
 

0 
6.Jeuland(1981)e (p+qF)(1-F)1+γ  * 

.0-.5 S NS 
 

0 
7.NUI(Easingwood,

Mahajan,and 
Muller 1983) 
NSRL(Easingwood
,Mahajan,and 
Muller 1981) 

(p+qFδ )(1-F) 
 
 

qFδ (1-F) 

* 

.0-.1 
S NS 

 
S NS 

 
 

 
 

8.Nelderf,g(1962) 
 
 
 

Bertalanffyh(1957) 

qF(1-Fφ) 
 

 
 
 
 
 
 

.0-1.0 
 
 

.0-1.0 

S NS 
 
 

S NS 

 
 
 

 
9.Stanford ResearchI 

Institute(e.g. Teotia 
and Raju 1986)b 

  
.0-.5 NS 0 

10.FLOG(Bewley 
and Fiebig 1988) 

 

  
.0-1.0 S NS 

 
 

: S= NS=  
b: T* 2T*  
c: C  
d: 0 σ 1 
e: γ 0 
f: Bertalanffy φ θ -1 Nelder Bertalanffy φ

 
g: c φ=1 Mansfield φ 1 Gompertz Curve  
h: c θ 0 θ =2 Mansfield θ 1 Gompertz Curve  
i: µ k  

Mahajan,  V.,  E.  Muller,  and F.  M. Bass(1990),  "New product 
diffusion models in marketing: a review and directions for 
future research",  Journal of Marketing,  54(1),  pp.  1-26. 
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Bass

Easingwood, 1987, 1988  Lattin  Roberts, 

1989  Mcgrowan, 1986  Rao, 1985

diffusion time-series 

data Mahajan, Muller  Bass 1990
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(2)  
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82 Bass
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3  

3  

 

 

                              ---------------- 3.1a  
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N(t) t t  
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a Bass p 

0 a 

b Mansfield q 

0 b 
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c Kamakura Balasubramanion  

0 c 1 

d NUI NSRL δ  

-1 d 

e Jeuland γ  
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8 3 a b e 
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10 3 b c e 
 

 

11 3 b d e 
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12 2 a b 
 

Bass 

13 2 b c 
 

Ad-Mansfield 

14 2 b d 
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15 2 b e 
 

 

Nelder 2 b φ 
 

 

Sharif and 
Kabir 2 b σ  

 
 

16 1 b 
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rj = α 0+ β k Mk + δ i CATi + ε ki  j=1,2,3,4 i=1,2,……,10 

------------------------------------ 3.3a  

rj  

Mk  k  

CATi  i  

ε ki ki iid  N(0, 2) 

β k Mk  

δ i CATi  

j 1 4 

i 1 10 

 

0 β k  j

 k β k

δ i

 

0 α 0

 

 

H1  j  

β k  0  

H2  j  

δ i  0  

5 4 4

3 … 3.3b

Mj
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r j  = α 0+ β jMj+ δ i  CATi + ε i ,  j=1,2,3,4; i=1,2,……,10 

------------------------------------ 3.3b  

rj  

Mj  

CATi  i  

ε i i iid  N(0, 2) 

β j Mj  

δ i CATi  

i 1 10 

 

 

 

H3  

β j  0  

 

90 4

20 10 200

 

Mullen  Rosenthal 1985
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Madron, 1981 Chereb, 1979  

Hedges 1985
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Y

3  

 

3  
 

 
          

 
 

1 0.974 0.970 0.801 0.989 0.994 0.899 0.967 0.917 0.900 0.954 0.937 

2 0.967 0.970 0.608 0.966 0.994 0.896 0.954 0.878 0.897 0.951 0.908 

3 0.968 0.970 0.309 0.970 0.930 0.729 0.884 0.918 0.897 0.540 0.812 

4 0.970 0.970 0.801 0.988 0.993 0.894 0.966 0.917 0.842 0.954 0.930 

5 0.928 0.889 0.681 0.973 0.994 0.890 0.966 0.909 0.866 0.942 0.904 

6 0.858 0.819 0.611 0.903 0.922 0.813 0.896 0.839 0.663 0.870 0.819 

7 0.950 0.950 0.293 0.945 0.910 0.874 0.855 0.888 0.822 0.520 0.801 

8 0.928 0.889 0.310 0.971 0.854 0.877 0.777 0.909 0.864 0.344 0.772 

9 0.966 0.970 0.608 0.966 0.993 0.894 0.954 0.878 0.842 0.951 0.902 

10 0.858 0.839 0.611 0.901 0.924 0.794 0.891 0.838 0.708 0.872 0.824 

11 0.943 0.950 0.393 0.944 0.910 0.876 0.860 0.829 0.858 0.520 0.808 

12 0.898 0.859 0.280 0.932 0.824 0.842 0.733 0.878 0.653 0.314 0.721 

13 0.898 0.859 0.651 0.878 0.962 0.834 0.932 0.859 0.671 0.912 0.846 

14 0.929 0.940 0.383 0.932 0.900 0.864 0.845 0.848 0.812 0.510 0.796 

15 0.898 0.859 0.219 0.941 0.812 0.836 0.733 0.861 0.794 0.307 0.726 

Nelder 0.926 0.946 0.322 0.932 0.862 0.854 0.822 0.854 0.666 0.423 0.761 

S & K 0.898 0.859 0.281 0.939 0.823 0.843 0.775 0.840 0.800 0.451 0.751 

16 0.888 0.849 0.209 0.919 0.902 0.826 0.715 0.863 0.375 0.297 0.684 

Floyd 0.775 0.484 0.271 0.929 0.813 0.833 0.765 0.777 0.790 0.441 0.688 

Gompert

z 
0.802 0.649 0.312 0.920 0.852 0.844 0.785 0.844 0.656 0.413 0.708 

 

 

3

5 0.937

0.801 0.9

�
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3

 

 

 

( )  

 

1.  

0.930 4

3 3 9

12  

4 0.717

0.591 59.1

F 5.678 0.01

ki
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4  

 
R2  

 
a-R2  

F  P  D.W.  

0.717 0.591 5.687 0.000 2.673 

          F(12,187) 

 

4

D.W. 2.673 2

 

multicollinearity 84

R2

5

-0.333

-0.111 R2 0.846

7

5

 

 

5  
  2 3 5          

 1.000 0.084 -0.324 0.066 0.132 0.042 -0.031 0.170 0.150 -0.702 0.209 0.218 -0.088 

2 0.084 1.000 -0.333 -0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

3 -0.324 -0.333 1.000 -0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

5 0.066 -0.333 -0.333 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 0.132 0.000 0.000 0.000 1.000 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 

 0.042 0.000 0.000 0.000 -0.111 1.000 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 

 -0.031 0.000 0.000 0.000 -0.111 -0.111 1.000 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 

 0.170 0.000 0.000 0.000 -0.111 -0.111 -0.111 1.000 -0.111 -0.111 -0.111 -0.111 -0.111 

 0.150 0.000 0.000 0.000 -0.111 -0.111 -0.111 -0.111 1.000 -0.111 -0.111 -0.111 -0.111 

 -0.702 0.000 0.000 0.000 -0.111 -0.111 -0.111 -0.111 -0.111 1.000 -0.111 -0.111 -0.111 
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 0.209 0.000 0.000 0.000 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 1.000 -0.111 -0.111 

 0.218 0.000 0.000 0.000 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 1.000 -0.111 

 -0.088 0.000 0.000 0.000 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 -0.111 1.000 

 

 

t P 6 4

4

0.888 4

 

4

3 t -2.974

0.01 2 5 4

4 2 5  

3

-0.118 -0.373 3

4 0.118 4

0.373  

 

6  

 
 
  

B  Beta 
T  P  

 0.888 0.051  17.556*** 0.000 
2 -0.021 0.040 -0.068 -0.539 0.594 
3 -0.118 0.040 -0.373 -2.974*** 0.006 
5 -0.026 0.040 -0.081 -0.648 0.523 

 0.096 0.063 0.210 1.526 0.139 
 0.059 0.063 0.129 0.936 0.357 
 0.029 0.063 0.063 0.458 0.650 
 0.112 0.063 0.244 1.777* 0.087 
 0.103 0.063 0.226 1.642 0.112 



 198 

 
 
  

B  Beta 
T  P  

 -0.247 0.063 -0.541 -3.937*** 0.001 
 0.128 0.063 0.279 2.032* 0.052 
 0.131 0.063 0.287 2.088** 0.046 
 0.005 0.063 0.012 0.088 0.931 

*P 0.1 P** 0.05 P*** 0.01 

 

 

6

0.01

0.05 0.1

 

2.  

0.902 9

5 9

14  

 

7  

 
R2  

 
a-R2  

F  P  D.W.  

0.731 0.648 8.746 0.000 2.123 

 

 

8 9

9

0.761 9
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9

 

8

0.1 0.01

 

 

8  

 
 
  

B  Beta 

T  P  

 0.761 0.050  15.212*** 0.000 

6 -0.083 0.045 -0.185 -1.851* 0.071 

7 -0.102 0.045 -0.226 -2.270** 0.028 

8 -0.130 0.045 -0.290 -2.905*** 0.006 

10 -0.079 0.045 -0.175 -1.758* 0.086 

11 -0.094 0.045 -0.209 -2.100** 0.041 

 0.193 0.058 0.346 3.337*** 0.002 

 0.184 0.058 0.330 3.187*** 0.003 

 0.113 0.058 0.204 1.963* 0.056 

 0.238 0.058 0.427 4.117*** 0.000 

 0.223 0.058 0.401 3.868*** 0.000 

 -0.209 0.058 -0.374 -3.611*** 0.001 

 0.259 0.058 0.465 4.483*** 0.000 

 0.239 0.058 0.430 4.145*** 0.000 

 0.175 0.058 0.315 3.034*** 0.004 

*P 0.1 P** 0.05 P*** 0.01 

 

3.  

0.846

13 5 9
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14  

 

9  

 
R2  

 
a-R2  

F  P  D.W.  

0.859 0.815 19.558 0.000 2.460 

 

 

10

0.05 t 0.01

 

 

10  

 
 
  

B  Beta 
T  P  

 0.565 0.044  12.865*** 0.000 
12 -0.124 0.039 -0.229 -3.165*** 0.003 
14 -0.049 0.039 -0.091 -1.255 0.216 
15 -0.120 0.039 -0.220 -3.045*** 0.004 

Nelder -0.085 0.039 -0.156 -2.161** 0.036 
S & K -0.095 0.039 -0.174 -2.411** 0.020 

 0.321 0.051 0.475 6.320*** 0.000 
 0.371 0.051 0.549 7.306*** 0.000 

 0.247 0.051 0.365 4.861*** 0.000 
 0.422 0.051 0.625 8.315*** 0.000 
 0.401 0.051 0.594 7.905*** 0.000 
 -0.130 0.051 -0.193 -2.567** 0.014 
 0.440 0.051 0.651 8.667*** 0.000 
 0.378 0.051 0.560 7.448*** 0.000 
 0.359 0.051 0.532 7.086*** 0.000 

*P `0.1 P** 0.05 P*** 0.01 
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4.  

0.708 Gompertz Curve 2

9 11  

 

11  

 
R2  

 
a-R2  

F  P  D.W.  

0.872 0.794 11.137 0.000 2.850 

 

 

12

t Gompertz Curve

0.398

 

 

12  

 
 
  

B  Beta 

T  P  

 0.398 0.065  6.155*** 0.000 

16 -0.023 0.046 -0.050 -0.512 0.615 

Floyd -0.020 0.046 -0.042 -0.435 0.669 

 0.371 0.083 0.503 4.447*** 0.000 

 0.444 0.083 0.602 5.322*** 0.000 

 0.223 0.083 0.303 2.675** 0.015 

 0.438 0.083 0.594 5.246*** 0.000 

 0.277 0.083 0.375 3.318*** 0.004 

 -0.120 0.083 -0.162 -1.433 0.169 

 0.539 0.083 0.731 6.455*** 0.000 
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 0.472 0.083 0.640 5.653*** 0.000 

 0.451 0.083 0.611 5.397*** 0.000 

*P 0.1 P** 0.05 P*** 0.01 

 

 

13  

 

13  

 1 4 9 13 
Gompertz 

Curve 

  Ad-NUI Ad-NSRL Ad-Mansfield  

 5 4 3 2 1 

 

 
0.937 0.888 0.761 0.565 .0398 

 

( )  

1

14 95.6

0.01
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14  

 
R2  

 
a-R2  

F  P  D.W.  

0.979 0.956 42.159 0.000 2.819 

 

 
15  

 
 
  

B  Beta 

T  P  

 0.958 0.009  101.403*** 0.000 

4 -0.007 0.006 -0.059 -1.229 0.250 

 0.012 0.013 0.063 0.982 0.352 

 -0.037 0.013 -0.188 -2.906** 0.017 

 -0.083 0.013 -0.421 -6.519*** 0.000 

 0.018 0.013 0.091 1.414 0.191 

 0.016 0.013 0.081 1.257 0.241 

 -0.153 0.013 -0.777 -12.017*** 0.000 

 0.034 0.013 0.175 2.710** 0.024 

 0.040 0.013 0.201 3.102** 0.013 

 -0.058 0.013 -0.292 -4.516*** 0.001 

*P 0.1 P** 0.05 P*** 0.01 

 

 

4 9 4

9 9

10 16

78.8 0.01
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16  

 
R2  

 
a-R2  

F  P  D.W.  

0.889 0.788 8.044 0.002 2.879 

 

 

17 9 P

4 9  

 

17  

 
 
  

B  Beta 

T  P  

 0.966 0.031  30.912*** 0.000 

9 -0.027 0.019 -0.153 -1.448 0.181 

 0.008 0.042 0.025 0.178 0.863 

 -0.055 0.042 -0.185 -1.305 0.224 

 -0.111 0.042 -0.372 -2.622** 0.028 

 0.015 0.042 0.052 0.368 0.722 

 0.017 0.042 0.059 0.415 0.688 

 -0.248 0.042 -0.835 -5.885*** 0.000 

 0.025 0.042 0.082 0.581 0.575 

 0.041 0.042 0.136 0.961 0.362 

 -0.058 0.042 -0.197 -1.388 0.199 

*P 0.1 P** 0.05 P*** 0.01 

 

( )  

9

13 13 9

85.8 19 ANOVA F 12.493

0.01  
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18  

 
R2  

 
a-R2  

F  P  D.W.  

0.933 0.858 12.493 0.000 2.555 

 

 
19  

 
 
  

B  Beta 

T  P  

 0.960 0.031  31.208*** 0.000 

13 -0.058 0.019 -0.268 -3.104** 0.013 

 0.012 0.041 0.032 0.277 0.788 

 -0.063 0.041 -0.176 -1.518 0.163 

 -0.175 0.041 -0.489 -4.218*** 0.002 

 -0.005 0.041 -0.013 -0.108 0.916 

 -0.017 0.041 -0.047 -0.410 0.692 

 -0.302 0.041 -0.844 -7.279*** 0.000 

 -0.009 0.041 -0.027 -0.229 0.824 

 0.046 0.041 0.129 1.109 0.296 

 -0.067 0.041 -0.189 -1.627 0.138 

*P 0.1 P** 0.05 P*** 0.01 

 

 

19 13 t

0.01 13 -0.058 -3.104

t P 0.013 13 9

9
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( )  

13

Gompertz Curve 50.1 0.1

20  

 

20  

 
R2  

 
a-R2  

F  P  D.W.  

0.764 0.501 2.906 0.062 2.564 

 

 

21 Gompertz Curve

13 0.05

 

 

21  

 
 

  
B  Beta 

T  P  

 0.731 0.090  8.138*** 0.000 
Gompertz -0.137 0.054 -0.410 -2.528** 0.032 

 0.196 0.121 0.352 1.618 0.140 
 0.189 0.121 0.339 1.561 0.153 

 0.001 0.121 0.002 0.008 0.994 
 0.183 0.121 0.328 1.507 0.166 
 0.092 0.121 0.164 0.756 0.469 
 -0.181 0.121 -0.325 -1.494 0.169 
 0.237 0.121 0.425 1.953* 0.083 
 0.245 0.121 0.439 2.019* 0.074 
 0.177 0.121 0.317 1.457 0.179 

*P 0.1 P** 0.05 P*** 0.01 
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( )  

 

 

22  

 
R2  

 
a-R2  

F  P  D.W.  

0.948 0.899 7.998 0.002 2.326 
 

 

22 23

9 0.195 t

P 0.098 0.1

9

 

 

23  

 
 
  

B  Beta 

T  P  

 0.970 0.031  31.422*** 0.000 

9 -0.034 0.019 -0.195 -1.843* 0.098 

 0.017 0.042 0.060 0.421 0.684 

 0.017 0.042 0.060 0.421 0.684 

 -0.248 0.042 -0.848 -5.960*** 0.000 

 0.025 0.042 0.085 0.601 0.563 

 0.041 0.042 0.140 0.985 0.350 
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B  Beta 

T  P  

 -0.056 0.042 -0.191 -1.346 0.211 

 0.008 0.042 0.027 0.192 0.852 

 -0.055 0.042 -0.188 -1.322 0.219 

 -0.082 0.042 -0.279 -1.959 0.082 

*P 0.1 P** 0.05 P*** 0.01 

 

 

 

 

( )  

a b c d 4 NUI

0.888 2 3

5 0.068 0.373 0.081 3

0.01 3 5

4 3 5

3 NUI + Jeuland

 

( )  

9 NSRL b c d

NSRL
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0.761  

( )  

13

Mansfield b c 0.565

12 15 0.229 0.220

Nelder S K 0.156 0.174

0.05 13 14

0.091 14

13

13 14

 

( )  

Mansfield 16

Floyd Gompertz Curve Gompertz Curve

0.398
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NUI

9 Easingwood et al. 1981

NSRL Kamakura Balasubramanion 1988

 c b d

c  

 

                ------------------------------------------(5.1a) 

 

 

Sultan, Farley Lehmann 1990  

Srivastava et 

al.(1985) Kalish  Lilien(1986)

 

( )= 





−
+
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1.

 

2.

 

3.

 

 

NUI

product level

 

NUI
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NUI b c d prior to launch
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A study of the model fitness for flexible 

diffusion models 
 

Yung-Ching Ho* Zone-Yi Tsai** 

 

Abstract 

Sales forecast has always been considered as one of the key success factors of 

a company. In recent years, the studies of the Innovative Diffusion Model has 

regained  the researcher’s attention in the academic circle, due to the ever- fast 

speed of new product development and the shortening of product life cycle.  As a 

result of numerous models developed in the past thirty years, the path of empirical 

research has been far behind the progress of the model development.  Therefore, 

one of the major tasks for researchesr was to examine the Innovative Diffusion 

Models, and find out the model most-fitted. An empirical research on twenty 

innovative diffusion models were conducted through comparisons in this sutdy.  

The major findings of the study were: (1) the degree of model-fit could be 

improved by using three parameters; however.  The levels of fitness would be 

significantly increased when five parameters were adopted.  A good model by 

using three parameters could only be attained through modification, as represented 

by Model 9—NUI Model. (2).The individual differences among products did play 

an important role in deciding the fitness of a model.  This finding was consistent 

with the results of the empirical research by Sultan, Farley and Lehmann(1990). As 

a result, it was essential that the characteristics of a product be incorporated into 

the model for a better result of sales forecast to be attained. 

 

Keywords: Flexible innovative diffusion model  The model fitness  

Innovative diffusion  Meta-analysis.  
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