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In this session, we continue to deal with
terrorism only ...
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Review and extension

o [Indifference curves not drawn]

Resource constraint (budget line)

o P;T+PN=1(ine AB)

o Solve for T to get

o T=(1/P;)—(Py/P)N

o E.g., if Pyis increased, the resource line
pivots to CB. Thus, relative prices matter

o If the resource base (I) is reduced, AB
shifts down to CD. Thus, total resources
matter

o Proactive policy: reduce | and/or raise Py
by retaliatory raids, preemptive attack,
infiltration, seizure of financial assets, etc.

o  Unusual insight : If P is increased, the

Terrorlst
attacks (7))

B resource line pivots to AD.
Numcmllslqnm.(m a Py can be inadvertently increased by
0 / suppressing legitimate protests —gov't in
P ints. essence compels dissenters to seek non-
Figure 4.1, Terrorlsts” fesource comsirain sanctioned outlets such as T instead of NT

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 86.
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= Game theory primer

= Dominant strategy

= Equilibrium

= Nash equilibrium: the
collection of strategies
(N=0, 1, 2, ...) from
which they is no

Confess

Does not confess

a. Prisoners’ Dilemms in jail sentence ierms unilateral deviation
= Ordinal form
Confess Does not confoss o Walk-free = 4 (best
Confess 12 a outcome)
A o lyear=3
Docs not confess 14 3,3 o 2years=2
B Prisoners” Dilerim in ordinal form a 4years =1 (worst
Figure 4.2. Prisoners’ Dilemma. outcome)

‘Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 93
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= Chicken game
o “Best” (=4): appear strong and drive
straight ahead when the other swerves
8 o Next best (=3): both swerve and “save
face”
; o 2=lose face, save life
Sl[llg]ll SW\'AVG o 1=crash, lose life
= There is no dominant strategy ...
Sﬂligh( Il I} = ... butthere are 2 Nash equilibria
o (both are better than 1,1 but there is no
1 dynamic to make players stop at 2,4 or
4.2) ...

= The problem is getting to the
Swerve x| 1 equilibrium ...
o Intimidation; lack of credible information
about the players’ commitment
4, Chicken gane ondingl furm o Disaster |s_llkely o
= Noncooperative outcome (coordination
failure)

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 95.
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= Assurance game
) a2 col_untries to decide whether to
. . retaliate against terror
Docs ol el | Relise . Assumption:
= joint action required

Does not relaliste 11 il = Single-player action insufficient
' ! = No dominant strategy ...
4 = ... but 2 Nash equilibria (2,2 |
4)
Reige| 13 i = Whereas “chicken” is a

simultaneous move game,

—_— “assurance” is a sequential

b dsewanc gone T ordial forn move game

= Thus, if A moves first (leads), B
will follow and mimick A’s move

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 95.
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i = Preemption game

Sutsqu | Preemt = Assumptions:
o Public benefit = 4;
Susqo| K4 | 42| private cost = 6
2,2 4,1

o Resulting payoff matrix
is a “prisoner’s
dilemma” game

= Mutual inaction results

1§

Preempt| 2,4 11
1,4 33

Figure 4.4. Two-target presmption game.

‘Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 98.
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Number of preempring nations ogher than natéon i
2 3

0 I 4 5
Nation  does oot preempt | 0 4 8 12 16 0
Mation § presmpts | -2 b & 10 14 1%

Figure 4.5. Six-nation preemption game.

n-player preemption game

If i does not preempt but 2 others do, i gets a public benefit of 2x4 = 8 at cost=0
If i does preempt, its net benefits fall by 2 (benefit=4 - cost=6=-2)

Dominant strategy: top row > bottom row => no preemption => free-riding

For domestic terror, no free-riding option and the net gain > 0 => preemption
For transnational terror ...

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 98.
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Sutsque| teem | ® -+ WE May have an
sasqo| 00 | 4o “asymmetric preemption
us game”
Preampt | 2.4 6.2 = Assumptions:
Figure 46, Asymmetric preemption game. 0 EU COSt=6; public benefit=4

o US cost=6
= Private benefit=8
= Public benefit=4
= Dominant strategy: US
preempts; EU free-rides

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 9.
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= 2-target deterrence game
= Deterrence, not preemption!
= Assumptions:
a Private benefit=6 for deterring
target only
o Cost=4 to both targets
= i.e., deflection by one is costly
to the other target
= Dominant strategy is prisoner’'s
dilemma and a Nash
equilibrium: both targets deter
=> overdeterrence

Figure 4.7. Two-target deterrence game.

‘Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 99.
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EU
Deter | Status quo | Preemp

Deter —?*2 “’74 .6, -6

= Deterrence or
preemption? The
3 strategies case

0.0 4,-2
4 | 22

Figure 4.8. Deterrence versus preemption (symmel.ric case!

US  Status quol

Precmpt]

= Assumptions:
o Deterrence public cost=4 (i.e., 4 each to both targets)
o Deterrence private benefit=6 for deterring target
o Preemption public benefit=4 to each
o Preemption private cost=6 for preempting target
= Dominant strategy and Nash equilibrium: mutual deterrence
= Bad outcome
o (a)because (-2,-2) < (0,0) < (2,2) and
o (b) the sum of payoffs (-2,-2 = -4) is the smallest of all possible payoff sums!
= Pursuit of self-interest leads to the worst possible social outcome

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 102
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£
Deter | Status quo | Prsempt

= Deterrence vs
Deter 2,2 2.-4 6,6 .
- preemption —
us Status quo —4,2 0.0 4,-2 .
— asymmetric case
Pmemy{ -6 H 2,4 w 6,2

Figure 4.9. Deterrence versus preemption - aSymmetric case.

= Assumptions:
o Deterrence public cost=4 (i.e., 4 each to both targets)
o Deterrence private benefit=6 for deterring target
o Preemption public benefit=8 to US; 4 to EU [asymmetric] [US preempt line gains +4 for US]
o Preemption private cost=6 for preempting target
= Inasimultaneous move game, the EU always deters => (-2,-2) [dominant strategy]
= Inasequential move game,
o if EU leads => (-2,-2)
o If US leads => either (-2,6) or (-2,-2) [2 Nash equilibria; either/or outcome]
= If US preemption benefits > 8 => US preempts, EU deters [definite outcome]

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 103,
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E
Deter | Status quo | Preempt

Deter | -2,-2 2,-4 6,6
US  Stalusquo| —4,2 0,0
Preempt | —2,6 2,4

Figure 4.9. Deterrence versus preemption - asymmetric case.

Policy implications

o This may explain why more-preferred targets (such as the
U.S) resort to preemption while less-preferred targets
(such as the EU) resort to deterrence

o If terrorists study game theory they can play off targets
against each other

‘Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 103,
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£ “Weakest-link”
Status quo Security uparade .
Assumptions:
Susqu| 0,0 L o Upgrade cost=6 to each
w o Upgrade benefit=8 when both
Sccunty vpgrade | 6,0 2 targets update; otherwise=0

o Unilateral upgrade benefit=0

No dominant strategy but 2

Nash equilibria

a Assurance game, which invites
leadership in a sequential
move game to obtain matching
behavior from the follower

Figure 4.10, Weakest-link security risk.

Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 105.
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“Best-shot”

Assumptions:

o Innovation cost=4 to each

o Innovation benefit=6 to both targets

a 2™ innovation cost=4; marginal
benefit=0

No dominant strategy but 2 Nash

equilibria

L j o Assurance game, which invites

Figure 4.11. Best-shot security innovation, leadership in a sequential move
game for the first innovator to go
ahead and carry the cost; the others
free-ride

o The targets must (tacitly) agree who
is to go ahead and innovate

o Since both have incentives > 0, they
compete and first-to-market “wins”

Status quo
us

Innovate

‘Source: W. Enders and T. Sandler. The Political Economy of Terrorism. Cambridge, UK: Cambridge University Press, 2006, p. 107.
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