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Backbone ISP
any
S =8fN — (8rh + 4r1) (1347)
N
0
This is < 0 when
N<‘r'/1+2rh (1348)
¢ 2

This is also a necessary condition, as seen by observation, of the solution formulas.
Results also verified from numerical analysis.

Non-net neutrality
The solutions in equilibrium are a maximum of the profit functions if the
corresponding Hessian Matrix is negative definite. For the access ISP that is if
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is negative definite. And for the backbone ISP that is if
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This is the same as in NN.

168



The Net Neutrality Debate 1T - NTNU

Access ISP
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The Hessian is negative definite, and thus the problem concave, if

HP; <0 (362)
HP, <0 (363)
HP3 <0 (364)
|h8.1| = HP HEs — HD3HD3 > 0 (1365)

|HP| = HP (HE,HY3 — HD3HE3) — HD,(H{HYs — HE3HYs)
+ HP5(HP,HY; — HD,HP3) < 0

(366)

This is true in the symmetric equilibrium solutions as long as C' and t are
sufficiently high.

Backbone ISP
On order to find the second derivative, we include all possible solutions. That is,

both brackets as discussed from deriving the solution. We then obtain
0°11g D Dy2 D DSS)2
Py = —4(rd = 2fP + 2rR)(rA — 2£P)?(ra — 2fP — 2fP%5)
fe (367)
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=2f2)(rA—2£P — 2fP55)(2ra — AfP — 2£P59)

Since we know that (rA—2fP + 2rh),(rA —2fP —2fP5) and (rd — 2fP) s
positive in the feasible solution, we can obtain

(rd = 2f2)(rd — 2fP + 2rh)(3rd — 6£ — 4fP5S)
> 8rh(fP — V) (rA — 2fP — fPSS)

(368)

This is true in the equilibrium solutions.
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Additional results from Scenario 1: Attractiveness of online advertising
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Figure 47:
Share of IAS
and w™™/w”
in the
attractivenes
s of online
advertising
scenario’s
NNN regime

Figure 48:
Average
margin of
CPs in the
attractivenes
s of online
advertising
scenario. One
should
consider this
as margin
per volume
of content
and not per

CSP.
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Additional results from Scenario 3: Varying performance of the ISPs
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Relative value NNN vs. NN

0,57
0,56
0,56
0,55
0,55
0,54
0,54

0,40
0,20
0,00
-0,20
-0,40
-0,60
-0,80

0,40
0,20
0,00
-0,20
-0,40
-0,60
-0,80

Normalized values investments

Investment
y_bar
y_tilde
— T T T T T T T T T 1
002040608 1 1,21,4161,8 2
Variable cost access ISP, Cv
Normalized values price and congestion
p
—fiDSS
I : : : : — - - - | e WD
002040608 1 1,214161,8 2 —_—wIAS
W DSS
e
Variable cost access ISP, Cv
Normalized values price and congestion
-p
—fiDSS
I I I I I — I I I | wD
002040608 1 1,214161,8 2 —_—wIAS
W DSS

Variable cost backbone ISP, Cc

178

1T - NTNU

Figure 49:
Normalized
values of
investments
and
innovation
in the
operational
performance
of the
access ISPs
scenario

Figure 50:
Normalized
values of
price and
congestion
in the
operational
performance
of the
access ISPs
scenario

Figure 51:
Normalized
values of
price and
congestion
in the
operational
performance
of the
backbone
ISP scenario
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A regulated network - basic scenario
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Relative value NNN vs. NN

Normalized values investments and innovation

0,8

0,6

0,4
0,2

0,4

0,2

-0,2

0,4
0,6

-0,8

o
/ Investment
[ —
=y bar
=y filde
0 010,2030405060,70,80,9 1
Percentage regulation
Normalized values price and congestion
-p
=——{fiDSS
e WD
0 0102030405060,70809 1
w—\WIAS
=—wDSS
fc

Percentage regulation

179

1T - NTNU

Figure 52:
Normalized
values of
investments
and
innovation
in the
regulated

network —
basic
scenario

Figure 53:
Normalized
values of
price and
congestion
in the
regulated
network —
basic
scenario
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A regulated network - high IU utility on CPs and QoS
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Figure 54:
Normalized
values of
investments
and
innovation
in the
regulated

network —
high IU
utility on
CPs and
QoS

scenario

Figure 55:
Normalized
values of
price and
congestion
in the
regulated
network —
high IU
utility on
CPs and
QoS

scenario
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A regulated network- low IU utility on CPs and QoS
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Figure 56:
Normalized
values of
investments
and
innovation
in the
regulated

network—
low IU
utility on
CPs and
QoS

scenario

Figure 57:
Normalized
values of
price and
congestion
in the
regulated
network—
low IU
utility on
CPs and
QoS

scenario
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A regulated network- low r/A

Relative value NNN vs. NN

Relative value NNN vs. NN

2,50
2,00
1,50
1,00
0,50
0,00

2,00
1,50
1,00
0,50
0,00
-0,50
-1,00
-1,50

Normalized values investments and innovation

_~

__——

e

00102030,4050,60,70,80,9 1

Percentage regulation

Investment
=y bar

=y filde

Normalized values price and congestion

i / ——fiDSS

wD
-'_: : : . . ; : : : e W AS
0—0,1 n";nnndnl‘snﬁO?ﬁ,SU,g'l wDs5

Percentage regulation

182

1T - NTNU

Figure 58:
Normalized
values of
investments
and
innovation
in the
regulated

network—

low r/A
scenario

Figure 59:
Normalized
values of
price and
congestion
in the
regulated

network—

low r/A
scenario
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A regulated network- low IU utility on CPs and QoS
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Figure 60:
Normalized
values of
investments
and
innovation
in the
regulated
network—
high r/A
scenario

Figure 61:
Normalized
values of
price and
congestion
in the
regulated
network—
high r/A
scenario



