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N
etw

orks w
ith one kind

 of user
•

 faxes
•

 Internet em
ail

•
 vid

eo phone
N

etw
orks w

ith tw
o kind

s of users
•

 W
W

W
: users and

 "publishers"
•

 d
igital cash: buyers and

 sellers
•

 electronic publishing: authors and
 read

ers
•

 vid
eos: V

C
R

s and
 tapes

E
xam

ples of netw
orks

N
etw

ork E
conom

ics
H

al R
. V

arian
Page

3
3

O
ften exhibit rapid

 grow
th after "critical m

ass"
Q

uestions
•

 w
hy?

•
 w

hat d
eterm

ines critical m
ass?

•
 w

hat w
ill succeed

 and
 w

hat w
on’t?

early history: unsuccessful netw
orks

recent history: (very!) successful netw
orks

E
xam

ples of successful netw
orks

B
ehavior of interest
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V
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eo tapes
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Internet
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•
 Jeff R

olfs: 1974 B
ell Journal of E

conom
ics

•
 J. Farrell, M

. K
atz, and

 C
. Shapiro:

 Journal of E
conom

ics P
erspectives 1995

•
 N

ick E
conom

id
ies

 http:/
/

ed
gar.stern.nyu.ed

u/
netw

ork/
B

erkeley connection
M

y ow
n interest

Intellectual history
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•
 reservation price: m

axim
um

 w
illingness to pay for single

unit of good
•

 exam
ple

think of w
illingness to pay as being uniform

ly d
istributed

in population
norm

alize population to 1, m
ax w

tp to 1
•

 total d
em

and
 at price p =

 everyone w
ho has w

tp greater or
equal to p
•

 for this exam
ple, total d

em
and

 =
 n =

 1 - p

Sim
ple m

od
el of d

em
and
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10

For "netw
ork good

", w
tp d

epend
s on num

ber of users
value of fax, em

ail, picturephone
E

xam
ple: w

illingness to pay d
escribed

 by w
 =

 vn w
here

v is uniform
ly d

istributed
 over [0,1]

n is fraction of [0,1] that purchases good
 (connects to

netw
ork) N

etw
ork externality
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If price is p, how
 m

any people w
ill connect?

L
et v* be  value of "m

arginal" consum
er; by d

efinition:
p =

 v*n

E
veryone w

ho values connection m
ore than v* connects:

n =
 1 - v*

R
esult:

p =
n(1-n)

D
em

and
 for netw

ork
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D
em

and
 curve for netw

ork
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W
hich equilibrium

?
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B
asin of attraction
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15

•
 L

ow
er the price, the low

er the critical m
ass

•
 Softw

are giveaw
ays

A
d

obe
N

etscape
M

icrosoft M
oney

•
 D

om
inant firm

s
"T

ipping"

C
ritical m

ass
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•
 w

tp pay for vid
eo m

achine d
epend

s on num
ber of tapes

available
w

 =
 v t

•
 num

ber of tapes available d
epend

s on num
ber of m

achines

t =
 k m

•
 substitute to get w

 =
 v k m

•
 m

arginal person is ind
ifferent about buying m

achine:
p =

 v* k m

•
 everyone w

ith higher value buys, so m
 =

 1 - v*

•
 equilibrium

 num
ber of V

C
R

s solves p =
 k m

(1-m
)

V
id

eo m
achines and

 tapes
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H
ow

 d
id

 vid
eo stores facilitate grow

th?
•

 rental of V
C

R
s

•
 created

 critical m
ass

•
 role of Sony d

ecision

V
id

eo store behavior
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•
 Picturephone in 70s flopped

never got critical m
ass

•
 V

id
eo conferencing in 90s m

ay exhibit netw
ork effect

slow
 grow

th follow
ed

 by explosive grow
th

alread
y have com

puter and
 connectivity

increm
ental cost for cam

era is sm
all

m
ay also have "rental" m

arket
•

 K
iller app of the Internet?

Picturephone
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19

•
 E

asy
m

ore general frequency d
istributions

m
ore general m

arket structures
•

H
ard

better d
ynam

ics
better em

pirics

E
xtensions
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20
20

•
 C

ritical m
ass d

epend
s on price

•
 O

ne-sid
ed

 and
 tw

o-sid
ed

 netw
orks are sim

ilar
•

 T
akeoff m

ay be stochastic
•

 A
 sim

ple m
od

el goes a long w
ay

L
essons


