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Organized Decision-Making

Martin Beckmann

This note to be 1mert.ad into C.C.D.P. 203, after Section 15.

152, Suppose now that t.ha rule e}' does not prescribe behavior with certainty
but is in temms of randomized strategles. Denote by

qi(xi) the probability that partner i commits the firm (i=l, 2)
pi(xi) that he phones and
oi(-xi) that he does not do anything.

The integral (15.2) reads now explicitly as follows, Expected profits
from coanmmitments by partner i are
M R § 'l
(152.1) }0 Jo [rye %m0 9,6 0 )l ax) x, (14 )

and expected profits after commnication are

1 1
(15a.2) j | (2 mx(xl +x, -1, 0) -] la,(x) +p,lx)

o "o

- pl(xl) pz(xz) ] dx, dx,
If 1 does not do anything, no profiits arise. Hence ! is the sum of two
expressions (15a.1) and (15a.2). The main observation to be made is that

integration with respect tc one variable, say xj, will cause the inteprand

1o become a linear function of pi(xi) and qi(xi), where 1 £ j. Ve have to

maximize with respect to the functions qi(°)’ Pi(-), the expression

U= ‘;.[ "i (11)091(1:) + S ("i)'qi(xi) *-cq] dxis
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whera ... denotes terms not ccntaining qi(xi} ar pi(xi) and therefore of

no interest hoere. Since qi(xi). Pi(xi) satisfy insqualitles

0 <p \
z_nikxi)

o)
;qi(xi.)
pi(xi) * qi(xi) ¢ s

14 i clear that U vill be maximized by the following choiges

Table 1
“ { ( €
Lr e (X)) R a, (x.) p, (x,) X
40 50 0 0 do nothing: xiexi
>0 » 1 0 commit:  x, €X3
Ay e/q i1
P
Q -0 1 ‘phone: x &X
Sy Ph i i
strategies.

This proves that tie optimal strategies c3n be chosen among the pure

we procesd to calculate A 1(xi) and % (xi). hrite

1 -
Qi(xi) -.".'.i-x qj(t) 4t
i
& (1
qi(xi) " t-qj(t) 14,
{ .
) 14
Px) = [0 b (4) dt
i 1 1.’ J
1wty
1
*
ri(xi) ] !- t.epj(t) at
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lience 3, (0) = .1;(0) = P, (0) = P:(O) . 0
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Then from the intesral (15a.1)

- | * I ] \d |
AR R CERACHES AR ORY
ard from both (15a.1) and {15a.2)

Aglxy) o 22 -, 13,(1) » 2 Pylx,)) + 2 By (x))

-2 P 0x;) + (1) = 9g(1) e (1 - £ (1))

we first note that /'H.(xi) is linear with non-nepative slope coafficient.

Fh_:\m +re table it is seen now that an interval xg'o&n naver be to the left

of an interval Ig.

secordly A, {x,) 18 convex since

d A, (x)
-—ﬁr‘l =2 3% -2 P (x) - Q)
a? ’)'i (xi)
———pi w2 1 - pJ(l - %) J._io,
dxy
Thus the curve y = /\1 (x;) intersects the two lines y = Ay (x;) and

y # 0 in at most two points each. These intersections on the other hand con-

tain all the separation points between the seis x‘:. Honce the sets x‘i‘

are intorvals nob exceeding 5 in number. Because of the restriction on the
relative locatiun of Xi am 12 the most general. arnngcmnt is popaqyp,

and all ot.her cuesfn cbtained from it by emitting one or aaveral symbols in
the sequence, The S interval case 1s actualized by the following configu~

ration, and any other one can be obiained by contraction of some of these



irntervals,
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Let the strategy intervals now be labelled as in the following scheme

1 o o . » --Q
— T
TmuzlmmtMrnnmmbymuhmemwnuamwmuxbx?x}x&

are defined (i = 1, 2).

Table 2 é
| | d A | . |
() A () _a_iz () ";""’/‘1"’ &-1“‘1"”/“1"”
% -0 $0 i
xf =0 £o
B =0 20
i




Any sat of numbers x} vee x?, x

1
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Table 2 maximizes U and {i thus a solution of our problem.

x{'j‘ that solves the relations of

For, the

conditions given in Table 1 are sufficient and the intervals as defined in

Table 2 are so derived a; to satiafy the conditions of Table 1.

Ye conclude by riving a particular solution of the problem.

be parameters satisfying

0 a5y

S - he S4-le; b,

Let S, t

A family of solutions (and jresumably the only solution) is then given by

x} = 5 « mlat
i M
xi-- S5 ¢ le :{i =1 -t + e
3 -m - - 3 - -~ -
X t - he '(J 1~8=)e
-t % “l-8
(Note the anti-symmetric relatisship xi =1 - xg ). One has
Table 3
£ (xy) : 8 S + Le t-lbec t 1
Py S 5 t-B0 t-Be 1-8¢
+° : 3
P {)-P*(.) lg 52 ¥~ heti- bot | kakos -let | £ <Les-lct
i i 2 ' < 2 2
4 (s ke
. )

LeS + 8(:2
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A (k) mxd = xg 8 (1) » 20, (D] w20 Py () =1} (x))]

o R .
* (1) - Q Q) - c [1 = ry (1))

PED «s? -8 (o 23] + 5
+4105 0802-0:3':! = 0
2, (3ske) = (sehe)? = (svko) 25 + Le]
« 8% 4+ les o 862 - Bcf = 0
)i(x,.) - Ay (xi) - xf - [ Q) +2 - Pi.(l)
e2p )] e2 Ly (xg) ~ P} (x)]
sy W) = WI-{p W -F )3
~¢l1-p (1))
Ay (tlie) -, (tlio) = (-hie)? = (tlie) [bonl-LeBos2tl6c] #t? ~Bos-fot
+ Les » 8:2 - (% - 4es -« Let) %-‘802 a0
A (8) - () mt - t {heel = Lific ¢ 2¢ = 16¢)
1 i

+ t2 = 808 = Bct + Los + B2 - (% -~ LS - Let) « %

-Scz-o.
viith
St =1 - 4%
t'»1 -5

the conditiona for the x 5 follow. e may skip the verification of the in-

equalities for the derivativesof /\i (x,) and 1\1 (xy) = p4 (xi) since our



assumptions on 5 anmd t, which ;ré preserved for S', t'; ensure that the

xi, coey xJ; are put in the right order. This completes the proof.

¥hile we have not shown that this is the only eolutd.én, we have found
a reasonable answer to the problem. For it is suffiolent that the firm is
in possession 61‘ one set of strategies ensuring the maximal profit,

The results of this paper are in accordance with those of K. Faxén
in Cowles Comission Discuseion Paper Tconomics 15037. In addition we have
established that his relative optirum (for the case labelled II) is the
absolute optimum,



