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ABRSTRACT

Forale is a proverbial hidden variable in models of social
games. Its importance is unquestioned but it ordinarily defies
operational definition. W%e attempt here Co parametrize its role and
trace how it impacts on social production and welfare in a Nash-like
bargai&&ng game. Synergy is introduced through a production function
with zpecial simple properties. Society attains its highest welfare
in the "pure synergy soluntion'. At this point, welfare esalitariariem
obtains. Society is worst off within the barzaining milieu in the
“pure exchange solution”. When some members perceive that they are
cetting legs within the bargaining milieu than they would under am
alternative set—up, they may guit the pere. Synerzy and welfare rise
when individuals perceive (a) a2 strong matching generosity current

and (b} a strong synergy current, The present morale crisis in the

country is then interpreted in this light.




MoRALE, SYNEXCY AND WELTARE

i) e
An economic crisis when Eccoppainied by-a morals r:::is_ia_ ‘hemqas
a trap that defies perely economic attempts af.a sclutiom. -Steering
our of the ecopomic crisis calls For some pr—_‘-rhﬂpt sizeable sacrifice,
some galwvenizing _clf the societal muscles, some wity of resolve and
action. The moraie erisis may however dictate otherwise as c.-g-n:';:i.m,
ambiguicy of the ;!cairt.d outcome and whatever else may be éncompassed
by the phrase "negative mood" prompt :.;_ndivi:iual gcorion. Tha ra'iﬁd :
fall of ¥ampuchea to Viernamese iavaders atte;t to the éxtreme ;nél':i-'
Eulty qf the Carbodisns towards ¥hmer Foupe. The l:hﬂil:l.‘: hﬁtluleen &
resisting the Vietnamese and risking decapitation by t]!-:e Thmer Rouge

is not clear cur. The snalogy may be improper but the main ingredients

may be the same.

o
A crisis ordinarily precipitatesa closing of the racks, a
spontanecus formation of coocerted effort, a proliferation of instances

of uncommon valor that galvanize the ranks whecher it be a fightice

onir or = mation, it discovers reseryoirs of si:réug-.‘:'h it never scepected
exigted. Synergy comes to life as individuals r-:;me to attach a new
?tuing te the word "we™. This happens when me:mh-;—.'rs'];re;:'e.i&e that the
solution to the crisis resounds sisgly and severally to their bensfit.
Fun they no longer ask "why", they can be ?I:Ii.id-; to oo through wimast

any “how” (Nietzsche). A milirary invasion is the usual pr&ciiﬁitaf:ihg

|2 -

factor. Israel is the ususl case in point. Commercial invesion by the
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Japanese has also done wonders to American firms as management and

unions sef -aside petty internal differences to fight off sn external

~ threat. Prolonged struggle over my share and yours becomes meaning-

less when the pie itself stand to wvanish.

A morale crisis, however, aborts the development of this
nﬂmhiﬂg mu-.rgy The central question that remains unanswered is
as usual "why?". Why are we here? Why do we risk life and 1imbh? The
individuale may not succeed in finding the answer to this themselves
but will lock instead to others for indications. When the folks back
home became lukewarm to Vietnam, the Yankee lost his grit. When the
"Beace Now Movement” demanded withdrawal, the vauated Israeli fighting
unh:htftltmd in ‘Lebgnon. .Thnt "why" being absent, strength
dissipates quickly as dmminent defeat fails to inspire horror.

This intengible element called morale is the subject of this
enquiry. HMost tve.rymeii-mn?inneﬁ that it plays a central role in
the determination of outcomes of social gameés and servés as 8

reservoir to draw from in teving times but it also defies easy and

natural parametrization. Tt is the proverbial familier hidden variable

in economic and other social games. Such a parametization will be
attempted in the subsequent pages and its implications on theoretical
as well as contemporary concerns will be unravelled. We first comsider

the theoretical parentage of cur cwn modest attempt.



Ssah and the Pore Exchanre Game

Students of microeconooicsare fapiliar with rhe Edeeuorth-
Bowley Box allocaticn fame with its initis] individual endowments,
the individuzl vreference orderinn mmerically reprezenced and the
“core’ alony thé coRfrich curve. The defermination of the solorticm
elepent of the cors iz the suhjsct of many modern theoratice: bhreak—
and Kirman

throughs (Hildenbrandf, 1976 . Oze =rd prchably the earliest approsch
Lowardg 2 solution involves defining and maximizine 2 socisl welfare

fimction defined over individeal otilicy fimerions. The MNash social

welfare fimetion (Mash, 1958, 1953; Luce and Raiffa, 1957) defined as

I

. It
MW 0 - WEE) - U G

uhare Ei is ith bundle after the exchenge while Ei iz che ith
Imitial pozition, Iz of special incerest because not only does It

nick out an element of the core as sclution, it also uniauely gacisfies
some interesting and Jdesgirable croup clioice propercies. A 2-person
cooparative exchanse pame trill have 2z itz zolufion the nrofiles

(¥,%, X,*) that maxieizes (1). Elsboracions on ’.:.*H have been done

of lace by Esneko and Haksmera (1972). Fabells (1982) intredunced the
idea of an “exit fee' charped spsinst the individwal jpitial endoument
to cenerate @ Magh-like welfave funcricn yniouvely satisfying ceriain

desirable properties including strens Pareroness whick I does oot

L
satisfy. The welfare funaticn W = is

T e = e
@) T = Top i fT R R S e V]
']I_=l 1 kS Ea 1 s
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The public goods specific to prestigious institurion like Yale or

Harward are sguch that assistant professors would willinply receiwe
less dollars and be in Yale tlan receive more heing at SENY, Albony.
Yow do we make the impact of P om the fallb:zck position be explicit?

We define the exit fee e, sueh that

i
Sl = DD L) = RS B )

b

In othéer words, we have made the fallbksck sosition subsime all the
relevant information itwolving P as for as individual welfare is
concerned. By (&), rthe axit fee Ei is the eabodiment of the “public

commirment” of individual i; the resources he is willing to so without

Just to avail of the public poods of socierty. MNote thatr a risias €y
decreases 1i's fallback position and results in the deterioration of

iz finel ghare in the allocation game. In other words, the more he
valoes the public goods of the sociery, che more likely he is willing

to receive less non—public rescurce as his share in the nie. This is

oo more Thean the vseal observation of the exoloitaricn of the more
concerned. The public corridor eénds up being swept Ly sarbage

hatare more often if not always than by swines. We assume "truthful reve-

Iation" of preferences so 2= ko simplify matters.

lie Synercy and Exchance Came

The welfare funccion (2) iz nov mawximized suhiect oC a vesource

e, the definition of which is the secrion's concern. To



raflect the influence of cooperative symergy, one where the wlhicle

exceeds the sum of its parts, we assuse the existerce of A Synerey
function - B defiped ower the sum of Ehe evit feesz, ite., F ﬁIEi}
with the folloidnes properties (a)y Fi0) = 0 or nothine coces From
rotking, (B} F' > 1. This assumes that synergy process iz strictly
resource penerating and (¢} F iz continucuns and twice Jifferentiskle.
Thus the tokal allocatable rescurcs (the rescurce comztraint) may be

differenc from the sum of the initial endowments, i.e.,

=
L e Bl =3
=

H
Hr s
—

Hi

o]

The resource comstraint (5) has the following lower and upper limitg: (i)

- 4 t i = £
e, G, mi‘ ben IX. = 1X

i Ard” Chepame T g Teyn Iy

HL

Man = Yor U (.Y -0 X7
ax o U (2D ;)

which is the pure exchange same; (i1) e, = X;s v, makee the constraior
-

n n
e X = F{Eﬂi} =0 that maximizing (2) subject to this is the ° pure
Lel” i=1

syneryy” game. The two pames sve distinguished ope from the other

on Twe counts: L1 thegize’ of the wie and (i1} the barraining strength

of the parties coocerned. Hote that the cuantities coosidéred here

Rl SR
1{Z!I.

. and F) are oproperly wectors so that F iz, =ay, an m-westor
L ES - n

Frnetion, I.e.; F = (F, Fys oen F ) where m is the number of distinct
TESCUTCES . The conftraint Fametionm (5} Iis really an m-elément consiraink

fimction. We assume further thar (a) U.{0) =0 and (h) every L‘i

T



=

ias (leg i) — concave so that the maximiziny problem

_NL - - -
max W = Yor T (X0 = B (X, =
o IILL{ i 1{;?1 Eilﬁr
o Tt n
T ST T F{EE_;} T e oy
1=1% e S

: . & ; . = :
Fas a selurion (X, } for a given i“i}* The profile [:i} iz che

public commitment wvector of the individuals in a scciety. It is notzhle

ML
= 5 L] - ] n
that the constitution ¥ ., if we maAy ccosider itoas such, bhas oo

provision for nublic comiitment. Thiz is not subject to lesislation.
Cne can bring a horse to a river. bur drinking is anothér matter. So
f-Ei} iz taken as given. The individuals however are free o determing
theiyr individual -;!i's depending oo their stratepic concerns. Civen

. * 1. =
{&ii we can find {X. } and I.!I" {Ei Y . i.e., the mavieme social

welfare given {ei}- ¥e sliow the followino:

5 11 e B o
EEabe 1o BouMEcty o ¥ e Y L Wies)
L — ps I

Proof: By 0uIT SYRETEY ESALETEIicum H{Ei,’r
BEFES. 5 P{Iel) F FEs e}
() = (fe ) EE. - e}

i#ince the risht hand side increases monotonically as {ei} rTises,

s iz true because for each e.; PF -1 > 1 and thiz izplies =

k]

BoCooically iocreasing property for the rizht hand side. Forchermore,

-

Ehe rishr hand =ide is maximize at F{Exi} so the statement Ffollows.




Since the constraine's level! set is furcthesp from the oriein ar

-

a oweslk paximum amons the

Bepark 1:

The copztraint set

F{,, %,), it follows that che hishest welfare level it affords iz

Zet of welfare niaviemas. e

1z 2 et of straisht lines of dizensions

less than the dimensier cf tle Jomsin of the ohjective function.

Pashi - 13 ; -
Poshing one Straight linée cptwards may not imerove the welfave Ievel

P SN ~ . i T e § M i e
of soclely i1f the other constraints keen cheir origFinal positions hor

1t will mever decrease an

DA TimnE .
Claiog 2=
XY %
E i
- S Y e 5 T

i
I Sl k>
| function is T-.‘-'T' = XTog LU
| - =
Fﬂﬂii:l- Simee U_(X ) =
e iy s Far =
OAXImIEE: ol L-n._'.l s o=

H A

afforded welfare level. Thuos che waak

{e.} = {X.} which means that the objective

B, T
Y — 5 .= i, P
.Y to be mawimized subjeéct to TY. =
3 3 5
- ’aIT
B f¥.) =0 for all, i,i, W iz cleaxd
. > ."_I? - g e ke
Ay " :
o,
T e = i
I s i 15

g, L e T i . | i L ; = 4 3
he sitnation degseribed by elaim 2 iz one of “welfare eralita—

P T il -
LA Lakiny ._.I'e‘:}i‘ O

LE ecually as happy. This does not imple



régource egalitarisnism excent In i zeciety of climes chavacterized

ou
i

T

by U{}'}=uj{:-f.} A e g

[T
h

It ig clear that che greater iz the public commitment profile
{¢i3 of the members. the larser iz the allocatable resource pool as

2 resuls of mynerpy. Ar onée excrone iei] = éii}‘ the resource nool
t

.

iz at maximem. At the other {e.] = {0} -&ad the resousce pool i=
Just EH&' Thiz haz interesting implications for the core of the game
as well., Let che Fdeeworth Bowley renrésentztiom of the tuwo-party,

W

two—food pure exchance same hLe

Bivure 1

Tt

3 e
X

WED the inarial allocatiom at A, and the contract curwve The curve

Eamsccorners L and. 2. The core of thiz pgime iz interval OF

BB coniract curve it A and AR are the Inirial welfare levess.
Ealer=on abould be an element of the core in this pame. Fow the

.
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core solution canm be terribly inequicable if A happecs to be close

to corner 1 Implying that 2 iz wery wealthy (relatively). The core
=11 then locare close fo corner 1. Thiz will not be the cage of
coursa if the imitial welfare levels are given hy AC" and AR?  (the
Ercken line=). The core iz B'C” closer to corner 2. This
evéntuality is taste—contingent and we know rthar taste is a poor expla-—

wation for phencoéron.

The pure synersy game exlarpes as we =8id the retoutoe vool but

alsc enlarges the coreof the game. The following shows this.

Figure 2
d:'.l
7
_t 2/
L 3
% %

5 =

a*
= e 3

-

The original exchange game’s resource pool is included stristly in the
resource pool of rhe pure sypersy—exchanse pame, E{' > ii' The
contract curve now conpects 1° aad 2. Tur the core is now the
whole of the contract curve zince the fallback pozitions are zero f;r

both. A more equitable reéfource dizrributicom bas = freiter possibilizy

of beins chozen by zociety. The solution 1z patently suzceptible to



#alse revelation of preferémces. An individual can falsely declare a
dow' level of sstisfzcrion Lo per avarded 2 bipper share but e w31l

nat deal with thie here.

Bemark 4:

There aré instancea in a sociery's existence when the pure
synergy pame becomes natwural. The Seglinence of an external invation
Effﬂﬂtﬂl‘&l‘_‘.? makes the failback posicion of members (except those of
£ifth coluwmnists) the point zero. Sociecy shueeres out evVery syner-
agstic juice. Moreover a2 concommittant ecdalitarianism ensues as

renrleran ard peasant alike man the Camparta.

Bemazk 5:
& society gripped by moral malaise and complecely imbued with

the ethos of “every man for himself™ and “r~rab as grab can” will degenerate

into a pure exchange pame devoid of any svnersy. Whet members begin to

disparage the walue of society’s public poods, when demoralization

setg in, the [rip Co 2 pure exchanse pame Iz Fssured and the cortal

pie shrinks.

Towards a Hisher Syoeroy

Tt ig of importsnce O esouire just how a sociecy moves from o
lowver to a hicler s'mergy lewel of wice—versa how a society evolves

infe & pure exclanse Tame. m-ﬂrﬂﬂnﬂ ig CcompATELITE SEatics.

(5
B




we will submit to a few modifications for comvenience. First, we
asgume only two individuals 1 and 2 and only one commodity. Thus
we move from vector marnitudes to scalar maeaitudes. The initial ser

of exit fees iz (e.y €. )3 = (2, b)Y to avoid indices. The Lasransenn

2

of the zocisl problem iz

L = Igp li&{El} - Ulﬂil = &1? -+ lﬂg_iiziﬁz} - Uzﬂiz = _lF =+

MF(2 +3) + (X, -a) + (&, -8}/

The 1° conditions are

i) L‘-I,.ﬂ.*l — X =
. L p -0
(ii) LEI?E - =tH oy
(iif) F(a+h)+{i1—a]+{§:2—b}-}:1-}:.::—-'I:l

where V. iz ax we defined ir im  (4). TFor given fa, b), {i)-(iii)

%
we wWill renerate {K], 32},

Creed and Counter Creed

It iz In the nature of morzle that one genber'z ACTUATE oS
elicit counter actuations from the other member. Uonder nommal circoms-

tances, generosity on the parxt of one member draws out matching sencro—
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Sity oo the part of the cther member preed produces countergreed. Xow
although exit fees are parsmeter for 2 society, they are stratepy ins—
truments for the members. By decreasing "B, 2 stands to corner a
lsreer share of the pie. But [ does not take 2's waneuvers Iying
dewn and may retaliare by deercasing 2. This interdependence of
strateny is necessitated by the interdependence of outcomes. Onae, if
oné chooses, may comsider the game as a oriscners’ dilemma same where
-
the cutcomes are also interdependent and the temptation to rénese ic
always preéegent. We are concerned with che comditions that induce more
rather than less cooperation and thus conduce to more synercy. We thus

agsume that 1 responds to gpeneresity by matching generosity and to

greed by another greed uging the exit fee as the strztesic instrument:
fat) a = 8B} g =04

The problem is then posed for mecher 2: should he or shouldn't he
became more genercus? Genmercsity here is gauped by the level of b,
l.2., if it rices, be iz more penerous bécause {u}.hc loses harpaining
power and (b} he raises the size of the pie o the advancape of the
other member. He will bécome more senercus only if his share in the
subgeouent pie is ‘Btlum than hiz share before. Thisz depeads
an (i) the desree of %: of the pie and (1i) the marching

gracrogicy response Lo POOEE & @oes nor mateh generosiries, 2's

bargaining power loss SEg : tawy toll on Lis subsequent shere.
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Ze may actually do the reverse and become greedy.  The Jzeobian

— {iii), J., has the following entries:

I
oy
L=
3
-
%
|
g

T
= =]
= iy -
NF
e T oy ol i L : .
otal differential of (i) - {iii) with respect to b sives



IS

2 = =D -FF > p

@eterminsnt of J i= ':_J.'EE - 'r]'.l‘l’ T
e Stacics
y 4 E
Dur concern is the bBehavior of :{] and }1 as. 2 becomes
]
more gemercus. For 1*:1 we Lave
%
] ax = -
< e
db E:

"
{10) ax, i s B o —_ﬂg
db &3

These cotel effects zre decomposable into more primitive component

effects which are

{2) Pie size effect

.|
2X I / 3 &3-1 49
v,V

dE 5 .

E
wheTE ‘r‘[vl, ‘i.r:lE means ‘H'l- 228 W, are held constant.  Thus !{1 TiZés
el -

unambiguonsly as nie size rises.

*
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£by Hash effect apainst 2
-]
Ay F‘-'\:\.
g “ = el == L) =
de £ V_.7 131

where V. anc pie zize P dia hepr constant. Thus ! teénds to o
-

viimbiguonely from 2's loss of

(¢} Mash effecr against 1

b Jv,,.F B

ot {2
A
g

whére ".FE and P arée held constant. Thias 1 stands to Tose sonée of

Big Initial gain if he matehes penerosity. TWe can then rewrite (50

{91] i = Fie = 3r i i g
e ] A e L
a5 o s T T e N TR
- = - " —
iy E e i “s — =
LYY <X, ':-'.'?_ | dx, c-}.?
- —— = Y 2 " N ___'L. . o4 - .
db 4t LA T il P db 1"'1*"
Alchourt the decomposition helna inruition reckon with har hannens,

there are not by chemselves our coneern. Recall that what we ssnt sar

egtablisk are rhe eonditions that econducs towards moze swnermy,
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Sufficient Conditionz for Creater Synersy

Congider (10} first. Substirtuting jin the relevant erpressions

wit have the nemerztor of ax, fdb being:

<

iUyt 2 R [ T T g
“EF-. ) a' + dfa'+ 13(1 - F')("'l—}-'__z_';l;'".l' ) e {_E__}
Bt v -

Hsiugh (1} 2nd (ii} of the 1° cosnditions we pet

{11} JI: 'L].. ':' - vlvl; I||L T 2
i-—q—la a' + {a' 4+ 1)1 - F*) T —!"E—-—)f_a +1}{1‘—F}+1.I'
§
1

w
For &xz fdb > O, we need only for the bracleted expression to be

negative. We can also combine the first and last eXPrEssion to ret

{?1-3 a+1}{I—F'}-a’+ﬂ
and we need only for the bracketed expression to be nepative. Thus

{.Iaig_".:.::

If either

(2 la"+a2@a -]

&y |2+ BE

then greater synerey f




i
These conditions induces 2 to raize b and since & is Inckedhuith

5 iIn an increasing fashion, = also rizes. Thus greater symeroy i

2T2uTed.

Cresier swvoerzy is meore 1ikely when the extenr of marching
Zénerosity iz larpe {a’) and when the productivicy of the synersvy function
1% LIoh £57). [k sufficiently larse a' or F' will ensure crowch in

SYRETEY.

U T R A N e o L o/,

society becomes a pure exchanze pame.

Conaider: (Y- ATF P* < 1. N decana exrression is negative.
B¢ iz the rhipd. Cecomnosing the third exnression and compasing with the

Ehe first. we have

=
Tl 12
= " =1y < @ T S
KT
rf':lr--r o r - - £l
Thiuss 2t A e T S (N J, the first evorassion is
BLEG DEesAT Ty, BT
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The nonexistence of swnermy (P < 1) and weak or perverse
generosity matehing {1a’l < 1% are cthe main inpredients of 2 =orale
crigis. It induces 2  here Co reduce hiz public copmitment in the
strategic atte=pt o raise kis share of tle pie but, in the proces=s,

he only succeeds in decreasing the pie zize.

-

The conflict that iz spawced by the coevistence of =n sconomic
crisiz and a morale crisis is rhar whersse the cconctic ¢risis calls
-,
for inereasing (a, b) whick is our parametrization of the call for
greater gacrifice leading to hipgher resource senerition, the morals
¢risis prompts individuale to go the aeposite direction. Tno other
words, the morazle crisis destroys the very - foundaticn of & solution to

the economic erisis. Scciery or the leadershin ig unable to concert

individual efforts Cowards bLigher efficiency.

2

Bet since 2 morale crisis does noc develer in & vacmm But
springs from the individual member's perception of both past and

présent veality (a', F7), it comstitures rhe ulrtimste act of censure

Ly sociery of its leadership. When Cambodians in larse mumbers
welcomed the Vietnamese, they were in some way exercizics their power

of recall oo die Vhmer Boupe.

L}

dication o Conteémporary Peality

JAFLE oY
-5 -k m—a

L]

An econtmic erisis sccompanied by & morale crisis becomes a

dow level rrap. UWhereas steering cut of the econdmic crisis requires




e L e

kizher productivity thru hard werk, greater investment Chru savine and
avsterity, the morale crisiz serves to limir borh. Social okzervers
arc unanimous in declaring the mood nmow to be negative rather than
galvanized. People hold on to the little they have in the fear of

lozing them altggether. We bave with u=s = morale crisis as well.

That the response [o the official eall for sreater sacrifice
and aunsterity is one of skesticiso is not irratiosal. While the per—
ception today of the possibilities of synersy is pegative, there iz no
reason to believe that in reality the opposite is true. Corrupticn and
blatant opportwnism which decreases F° and at do not seem to have
abated. There seeosno reason to believe rhat the resources pengrated
by greater sacrifice won't be mismanaped. The econcmic erisis BT
Lo have earned its architects commendatiouns by reappointment ratler
than reproof. 1In other words, peoplé do nor seem convinced that the
anefficiencies tiat precipitated the crisis have ceazed. One often hears
the following: "I am willing to go withoer, if 211 of us (usnally
mean: for the soveroment acd the leadership) will o withouts ﬁ;:
otherwise™. The perception seems to be that while the people suffer,

the leaderghip is unwillins to do ita share which ircreases “a®™. -

= : z B i,
Thus they resort to actwoations like buying dallars, galtlngkhﬁardlng
commodities. clmmoring for wane increases, requesting exempticn from
Pag-ibip, etc., all of which constitute their way of forcins aceount- -

3 r e ;
ability whers this is oenexistent. %ich the morale crisgs, rhe acconomic

erigis is a trap. That is why many observers feelrhat rthe morale
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eriszis (crisiz of leadership, crisis of confidence, the political
erizis or however it iz eslled) has to be dealt wdth first. TWith a

morale erizis, tlw LSenishreent of the srchitects of the économic crisis
which will alter reople's percention of 2 =nd F' would certainly
hels. Thiz pives a semblance of accountabilicy and a warnine against
nmismonagement. Bor this does nof seés to be the case. As lone a5 rhe
people continue in this meod, calls for sreater cacrifice will fall on

deaf émre snd we are bound fo crace the acoromic doldrums for a lomo

time. This is all very tragic but empiinently logical.

The analysiz alse has implicatiens for the guestion of a

“suitable" alrernative te the nresent leaceérship. It iz often claimed
that enleze such 2 suitable alternative Is fownd, the situation will
culy go from bad to worse. The definition of suitabilicy is lefr
maclear theouphout the dizcusxioc. It may refer to natiomal stature.
If s’ pefer Lo & £frong constitvency and then apain It oay cefer To
every nergzonsl endowment thar cac nossibly coarribure ro suecess. In
ERe vrezence. bowever ol 2 morale oriziz; thiz concern nay be off the
Bark. Eer us SsepposSe LlEre: are fwo choicess A .already in power who
ig, abilicy wize, 235 more sndowed rhan B. Eot A by hiz presence
alome igia Jdempralizins pfloeuce while B r.:auauf: morale to rise 20F
BOTE amonn bk members of Sociefy. nerazticnaltly, this meansg Chart the
g. of all members iz 20F hisher with B than with A. The societal

i

production will te hicher warh BN Srhsnwith A, Ic a sénsze, with a

morale erisis, the people “mEksSEhs dsafer. Thn<, even with a less
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talented 3, the ecomecmic crisis may be solved with sreater dispatch.

This perception underiies the persistent clamor for a chamge in

leadershin.
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