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Scenario

You are VP Product Development of a large Hi-Tech firm (so far
so good). Ms. Young, an energetic team leader, comes in
with a concept for a new product (Xentium) that you’ve been
discussing for six months. The numbers for the market
potential for the product look reasonable. Now she says:

“Of this market potential, we’ll reach 50% market penetration
within two years.”

Question: Is this reasonable?

Answer:

NO. (not maybe; it depends; perhaps not; - just NO)
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What are the main forces?

External

communications

Mass advertising in all its forms - TV, Radio,
Newspapers, Magazines, Billboards
Point-of-sale communications

Direct marketing

Internet

Public Relations

Sales people (to some degree)
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Penetration of mobile

phones in Norway
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In growth of technological produ
forces are not the only ones.

There is another force....
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Penetration of home air-
conditioning in
Philadelphia 1954
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| member shared it via social media or email.
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What do we want to know?
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ap(r,t)
T = DVZ¢(T, t)

¢(r,t)= The density of the diffusing material at location r and time t.

D= The diffusion coefficient (does not have to be constant)

Ok to use ?

Reaction kinetics?

d » Single-species annihilation A+ A — 0,
C k 2 » Coalescence, A+ A — A,
—_— C
dt
c= The average concentration.

k o< Da(4-2) where D is the diffusion coefficient, and a is the particle
radius

Ok to use ?
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SARS - Epidemic Pathways
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Pandemic spread modeling: past and current

= Human movements and disease spread
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One population: Simple models of epidemics

Stochastic model:

|
. SIS model: d—nl=sg
3
- SIR model: S—-1 A R
+ S| model: S i d

A: proba. per unit time of transmitting the infection
u: proba. per unit time of recovering

One population: Simple models of epidemics

Stochastic model:

+ SIS or SIR model (mean-field):

dl(r,t)
ot

). proba. per unit time of transmitting the infection
w: proba. per unit time of recovering

m: population size

=AS-I/m—ul

10
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‘ One population: diffusion effect

Modeling: SIR with spatial diffusion i(x,t):
oI (r,t)
at

where: . = transmission coefficient (fleas->rats->humans)
u=1/average infectious period
S,=population density, D=diffusion coefficient

=AS-I/m—ul + DV?I(r,t)

1/2

~ 100 — 200 miles/year

For new products

Remaining market potential (m-N(t))

y

Cumulative number of adopters N(t)

External p Internal q
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p and q — conditional probabilities
Given that the individual has not yet adopted, the

probability that she’ll adopt in the next unit of time
because of external influence is p

Similarly for q

23
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The Bass diffusion model

(Bass 1969)

How many adopters will be added between t and t+At ?

At time t, N adopted the product, and m-N did not.

p(m-N) external influence

d(N/m)(m-N) internal influence

influencing ~Yinfluenced

12
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The Bass diffusion model

(Bass 1969)

dN(t) N(¢)
=pim—N({))+qg——(m — N(t
o = Pm=N@®)+q—=(m-N(@®)
External Internal Market No of
influence Influence potential adopters

25

Q
f Fully connected
social network

e
competition

No
disadoption
=D
p and q are O
Homogenous constant over time
: Constant m
population D
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Example

Time | p(m-N) | q(N/m)(m-N) [ dN(t)/dt N(t)
0 0 0 0 0 p=0.05, g=0.4, m=1000

1 50 0 50 50
2 48 19 67 117
3 44 41 85 202
4 40 64 104 306
5 35 85 120 426
6 29 98 127 552
7 22 99 121 674
8 16 88 104 778
9 11 69 80 858
10 7 49 56 914
11 4 31 36 950
12 3 18 22 971
13 1 11 13 984
14 1 6 7 991
15 0 4 4 995
16 0 2 2 997
17 0 1 1 998
18 0 1 1 999

19 0 0 0 1000

20 0 0 0 1000

newadopters d\(tydt
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[——p(M-N) —=— q(N/m)(m-N) —— dN(t)/dt |
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Cumulative adopters N(t)
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Do you know how we got here?

A first order, non linear differential equation, which we can solve using the good old chain rule,
and assuming N(0)=0
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_ - (p+g)t
Exploring the Bass function N()=" d-e )
1+ ie—(lﬂrq)t
p
dN (1) gN (1)
= m— N((t))+ ————(m — N (¢t
7= 2l () + =——=( (1))
Ny dN (¢ 1
dt t_o_' t of max () _ In L
i dt q+p p
di = () N(t) t max = ‘)
dt |,_,
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First time sales of CD Players - USA (000)
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Sales of VCR - UK
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Sales Microwave Oven - UK
(000)
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Sales of Cable TV - Israel
(000)
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What are the model parameters?
P, q, m

300

250 A

/TN
/

o 4 N
50 // \.\‘\‘

1990 1991 1992 1993 1994 1995 1996 1997 1998

SR el i e e [ T % [l n]
ovens Austria 0.006 0.29 3,060
Belgium 0.008 0.37 2,778
Denmark 0.008 0.17 1,878
Countries differ greatly in Hiniand WE || 66 || G
. France 0.013 036 | 17,024
thelr p and q’ Germany 0.007 0.36 27,915
even for the same product P 000z | o1e | 27
Ireland 0.010 0.38 464
Italy 0.000 0.56 5,583
Internal coefficient q Netherlands 0.002 | 043 3,912
is |a rger than Spain 0.003 0.43 8,355
. . Sweden 0.011 0.49 3,193
eXte rnal CoeffICIent p Switzerland 0.010 0.33 921
by an order of magnitUde United Kingdom 0018 | 031 | 22,827

21



6/19/2017

Dishwashers 0.0026 0.13
Electric Refrigerators 0.0026 0.22
Home Freezers 0.014 0.17
Electric Bed Coverings 0.0058 0.24
Clothes Driers 0.017 0.36
Power Lawnmowers 0.0092 0.34
Steam Irons 0.029 0.33
Automatic Coffee Makers 0.017 0.30
Black and White Televisions 0.028 0.25
Room Air Conditioners 0.010 0.43
Water Softeners 0.018 0.29
Boat Trailers 0.009 0.38
Record Players 0.025 0.65
Color Televisions 0.0185 0.652
Average 0.0147 0.335

Dishwashers 21.8 29.8 51.8
Electric Refrigerators 15.4 20.3 33.8
Home Freezers 9.1 14.4 30.2
Electric Bed Coverings 10.9 15.1 26.8

Clothes Driers 5.6 8.4 16.1
Power Lawnmowers 7.5 10.5 19.0
Steam Irons 4.6 7.3 5%
Automatic Coffee Makers 6.2 9.3 18.4
Black and White Televisions 5.3 8.6 18.8
Room Air Conditioners 6.3 8.7 15.5
Water Softeners 6.1 9.3 18.5
Boat Trailers 71 9.9 17.5

Record Players 3.4 4.9 9.2
Color Televisions 4.0 5.6 10.2
Average 6.3 9.2 17.5
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Why is it so slow?

dN () _ 1 g

t of max
dt q+p p

For g=0.38, p=0.03, the point of maximum growth is 6 .2 yea rS

Communication takes time to pass, the social network is resistant. No
advertising efforts can accelerate the process beyond a certain level.
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Estimation

Assume you have growth data of LCD TV screens. How to
you estimate p,q, and m ?

sales of LCD TV (thousand units)
N N
[=} a
o o

1980 1985 1990 1995 2000

23
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o 0.01747
a 026712
m 4784.11
vear sales |cummulativgdestimated |sqgdiff sum of squares
1984 0 0 0 0| 119979
1085 25| 25 83 5002| 343281
1986 70| o5 89 7966| 391 903
1987 100] 195 106.803| 462811
1988 150] 345 130.149| 394.071
1989 zo0] 345 163.074| 1363.56
1990 250] 795 203.065| 220291
1991 280| 1075 | 246.773| 1104.07
1992 300| 1375 | 287.439| 157.776
1993 s00| 1675 | 321.295| 453 483
1094 310| 1985 | 345.101| 123207
1995 335| 2320 | 359.142| s82.813
1996 350] 2670 362.25| 150.062
1997 360] 3030 | 352.111| 62.2351
1998 348| 3378 | 327.411| 423.907
1999 289.777
Take care of initial
p 0.01747 iy
: e conditions !
m 4784.11
You can also use
vear sales |cummulativg est&qted sqdiff sum of squares Matlab Iquu rvefit
1984 0 0 0 0] 11997 9
1985 25| 25 83.5902] 3%32.81
1986 IEE £9.7966| 391.5Q3
1987 100| 195 106.803| 462811 T e .
1988 150| 345 130.149| 394.071 o P
1989 200] s45 | 163 074] 1363 56| W :Z:'T'E:Etceubmﬂ‘m Omueuf. s
1990 250 795 | 203 065 220291 TESE = 2 eessE
1991 280 1075 | 246.773| 1104.07 FrorTs =
1992 300 1375 | 287.439| 157.776 S :
1993 300] 1675 | 321.295| 453.483 | -;é;<=i
1994 310] 1985 | 345.101| 1232.07 1| [ses3=-0
1905 335| 2320 | 359.142| 582.813 I |1 o ot
i
1996 350 2670 362.25| 150.062 Lg% >=2 _—
1997 360 3030 | 352.111| 622351 =
1998 348 3378 | 327.411| 423 907 ~
1999 289.777 =+ =

24
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400
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’ —e— sales —m— estimated sales

2000

The type of products

that can be dealt with
the Bass model

Durable goods or Search goods
long-term services

The commitment products whose
makes it worthwhile attributes can be
investing in search in  discovered prior to
actively participating the actual purchase
in word-of-mouth

activities

Products with a
high perceived risk

Discontinuous
(radical) innovations
— the possible
reduction of risk
makes the search
worthwhile

50
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The type of products

that can be dealt with
the Bass model

Products with infrequent inter-
purchase time

For frequently purchased products
(FMCG - Fast-Moving-Consumer-
Goods) whose success crucially
depends on repeat purchase,
stochastic-brand-choice models are
a better choice

High involvement -
high priced products

The high price and/or
emotional involvement
makes the search
worthwhile

51
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