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This demonstrates the calculations for the subgame perfect equilibrium result
discussed in my article “Military Coercion in Interstate Crises and the Price of
Peace”. We use the following parameters:

e A=0.99
e v; = 0.60, and v, = 0.50
e c; =0.20,and ¢, = 0.01

With complete information, S, would never mobilize in equilibrium unless
she is certain to attack if resisted. The choice then would be among fighting
Sy, compelling him, or quitting—bluffing is not an option. S; will capitulate if
Wi (m,, m») < —my, or when

LR}

) ~ 2.02 - m, = mz(’l’}’ll).
C1

_—

Hence, if S, allocates 71, and gets S; to capitulate, her payoff would be:
EUS (my) = 0.5 — 2.02m,.

If S, allocates m, < m»(m,), then fighting is certain if S; has allocated m,. The
best S, could obtain from fighting is:

EUY (my) = W§(m;)
_Ami(my)ve
my + Ami(my)

—Ccy —m3(my),
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which, since m3 (my, v2) = /752 — 5t = 0, reduces to:

mi mivr
= —Cr+— =2
vz oy A
~ 049+ 1.01m; —1.42vml

Since S, would prefer fighting to compelling whenever:
EUY (m;) = EUS (m;) & m; = 0.226582.

That is, if §; allocates more than m; ~ 0.23, then S, would fight rather than
bother compelling him to quit.

Since S> can always obtain E UzQ(ml) = 0 by quitting immediately, she would
prefer compelling to quitting whenever E UZC (my) > E UZQ(ml), or whenever m; <
0.2475. That is if S; allocates less than m; = 0.25, then S, would rather allocate
the assured compellence level than quit.

Similarly, S> would prefer fighting to quitting whenever EUY (m,) > E U2Q (my),
or whenever m; < 0.364893. That is, if S; allocates less than m; =~ 0.37, then
S> would rather fight than quit. Putting these results together, we obtain the
following:

e my <0.23: EUS > EUY > EUY = S, compels S; to quit;

e 0.23 <m; <0.25: EUY > EUS > EUY: = S, fights optimally;
e 0.25 <m; <0.37: EUY > EU > EUS = S, fights optimally;
e my >0.37: EUS > EUY > EUS = S, quits.

This now gives us the subgame perfect solution to the continuation game as
a function of S;’s initial choice. It is obvious that in equilibrium he will never
allocate m; < 0.23, because he will have to capitulate for sure, and any such
positive allocation is just a cost. Similarly, he would never allocate more than
m, = 0.37 because S, is certain to quit for all such values, and so he would be
paying more unnecessarily. Hence, S;’s choice boils down to m; = 0.37, which
would lead to S»’s capitulation, or some m; € [.23,.37) that would lead to certain
fighting.

If S; allocates the assured deterrence level, his payoff is 0.60—-0.37 = 0.23 > 0,
so in equilibrium S; would never quit immediately.

What would he get if he allocates less than that and fights? For any such
allocation, S, responds with her optimal fighting allocation m3 (m,), and so S;’s



best possible fighting payoff is:

V1 /'Mmq1V2
max {Wfl(ml, m} (ml))} = max {—
mi m (%] A

—cl—ml}.

Taking the derivative and setting it equal to zero yields:

mivr
=2,/ ——2
V1 N

and hence the solution is:

2
* Vi

= = 0.181818 ~ 0.18.
mi = 5, = 0.181818 ~ 0.18

This means that the best S; can do if he is going to fight would be to allocate
m; = 0.18, in which case his expected payoff would be —0.02, that is, worse than
quitting immediately. Of course, we know that for any m; < 0.23, no fighting will
actually occur because S, would allocate at the assured compellence level, and so
using m; = 0.18 yields S; an expected payoff of —0.18, even worse.

Therefore, optimal fighting is strictly worse than immediate quitting for S,
but quitting is strictly worse than deterrence. This means that in the subgame
perfect equilibrium, S; would allocate m; = 0.37, and S> would capitulate im-
mediately. War never occurs with complete information between the adversaries
with valuations v; = 0.6 and v, = 0.5.

Note how S;’s first move enables him to achieve deterrence even though his
best war fighting payoff is worse than immediate capitulation! Why does this
work? Because sinking the cost suddenly makes capitulation costlier than before:
if S, resists, the new choice S; has is between quitting (which yields a payoff
of —0.37, the sunk cost of mobilization), and fighting. The payoff from optimal
fighting, assuming S» has mobilized at her optimal level, would be at least —0.05.
Thus, S; has tied his hands by sinking the mobilization costs at the outset, and
he will certainly fight if challenged. Because of S;’s rather high mobilization level,
fighting is too painful for S> and so she capitulates.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


