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Financing Dilemma Supporting a Project

Joseph E. Mullat*

Abstract. The concept of an intelligent decision-making core for coalition for-
mation becomes increasingly pertinent, especially in contexts where, e.g., di-
verse “stake-shareholders” must collaborate to achieve common goals. Take,
for example, a multinational corporation aiming to launch a new product line.
The company relies on contributions from various departments, each with its
own goals and priorities. The decision core, in this case, must navigate through
competing interests, ensuring that all stakeholders are motivated to contribute
to the project's success. However, in practice, securing the necessary funding
often falls short of initial expectations. Despite commitments from stake-
holders, financial constraints or unforeseen circumstances can lead to incom-
plete funding, requiring the decision core to adapt and recalibrate strategies to
meet the project's objectives. Thus, the concept of forming coalitions extends
beyond theoretical frameworks, finding practical application in complex organ-
izational dynamics where the alignment of interests is crucial for success.
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1. INTRODUCTION

In multi-person games (Owen, 1971, 1982) a coalition is formed by a subset of
participants. Among all coalitions, rational coalitions are of particular interest,
as these allow all participants to gain individual benefits. It can further be stipu-
lated that extraction of this benefit is ensured independently of the actions of
players that are not coalition members. In this note, we will deal with one of the
simplest cases of player-formed coalitions, all of which can be considered as
“outstanding” in terms of bounded rationality. Bounded rationality is the idea
that rational decision making of people is limited by people’s irrational nature.

The class of games proposed is subjected to an additional monotonic condi-
tion, which has been studied in previous work of Mullat (1979). However, it
should be noted that no prior knowledge of the subject matter discussed here is
presupposed. Still, the formal theory of monotone systems adopted in this note
is identical to that described earlier by Mullat (1971-1977); the only difference
arises in interpretation, and pertains to the abstract indices of interconnection of
the system elements, which are treated as donation intentions. The approach
developed in this note enables us to establish, in one particular case, the possi-
bility of finding rational coalitions in accordance with the principle of inde-
pendence of rejected alternatives according to Nash (1950). However, for the
purpose of simplicity, the following scenario might be informative.

2. PEDAGOGICAL SCENARIO

Here we are dealing with participants who intend to fund a project being under
development through donations. In principle, each participant j=1,n is willing
to contribute a certain amount p, supporting the project. In summary, each par-

ticipant's donation amount p, might be in accord with distribution defined by

an exponential density function:

1
£(x.B) = E-ﬁXp(—%) for XZO,.
0 for x<0.

In favor of the project it is expected to collect a certain fund to finance the
project. However, as a result of negotiations about the appropriateness of the
planned project with like-minded participants, their preferences will be reori-
ented. It is assumed that a certain coalition game arises here in accordance with
the monotonic game scheme, the solution of which is the concept of a kernel
(Mullat 1979). Intricacies of financing interests of the participants are presented
in the form of a solution called the kernel that will constitute a certain group of
participants who agree to finance the project, but perhaps not to the extent to
which they were originally intended, but still within reasonable limits. In fact,
this reasonable limit is the one most reasonable of all possible options for fi-
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nancing the project in its final version. It should be noted here that a reasonable
scenario is understood as a certain guaranteed payment, in which each project
participant guarantees a contribution to the expected total amount.

We define the credential of participant je H as n(j,H) = |H| -p,- Thus, it

indicates that the total expected payments of all in H will not be less than
F(H) =min_, 7(j,H). The kernel H' in this scenario will be understood as

participants H" =arg max, _, F(X). The kernel H' is remarkable in that it
guarantees a contribution F(H') to the project. Can more participants with
lower individual p, payments intentions fund the project to a greater extent?
Such situation is possible, however, such payments cannot be guaranteed — this

is the point. In what follows, we will focus only on payments guaranteed by
project participants belonging to the kernel H' .

The global maximum for the project funding by the kernel participants will
form the basis of independence in accordance with the hypothesis of the so-
called rejected alternatives, that is, regardless of the preferences of the partici-
pants not included in the kernel, if any are found, which nevertheless consider it
appropriate to participate in the kernel. But we should not particularly believe
them, as they will not be very reliable, and may seek to change their prefer-
ences not in favor of the project.

Therefore, we assume that non-kernel participants refusing to participate in
the project will not affect those who belong to the kernel, i.e., the views and
activities of the kernel members. Here we are dealing, as said, with the so-
called principle of bounded rationality, that is, the principle of independence
from rejected alternatives (cf. Nash, 1950). In essence, this principle in our par-
ticular case of project financing ensures that project participants are kept
abreast of developments. The kernel participants will not change their decisions
on financing regardless of what is happening or what change the conditions for
participation in the project, despite the fact that some participants in the project
refused to participate. If we give this last consideration a somewhat more for-
mal character, then we can say that the stability property of decisions made by
the kernel participants is nothing but the well-known so-called idempotent
principle. After the decision is revised in the conditions when the commitments
and priorities assumed remain unchanged, it will not require any new adjust-
ments, and this decision will be made in the same form in which it was adopted
earlier.

Example. Let we introduce in accord with exponential distribution the prefer-
ences p,, of participants’ W = {] = l,n}. We can designate as X, all partici-
pants who prefer to participate in the project together with their like-minded

people, while X prefer to reject the project or have other reasons for participat-
ing in the project.
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Let we now try to determine the preferences T for the participants j in X,
j€ X, supposing that their contributions in the project together with others in

X be equal to 1(j,X) = |X| *p,. Obviously, if some participant could not at all
find a suitable partner for the project, the intention to contribute will be equal to
7( J,{ ]}) =|{J}| ‘P, |{J}| =1. Conversely, if all participants contribute to the
project and all participants are in an adequate company W , the estimated con-
tribution will be greater and equal to 7(j, W) = (|W| = n)- p, . If now for any
reason a participant j€ X decides to spend the rest of the project development
alone, the intention to contribute to all others remaining participants in X, in-
cluding those to which some like-minded participants X — {]} still join, will
decrease: m(i,X — {J}) <7(i,X) for ie X— {]} On the contrary, their inten-
tions to contribute will increase if one j& X of the previously single partici-
pants decides to join X and become a member of X+ {J} :
(i, X +{j}) > n(i,X) for ie X .

The graph below shows the donations of the participants in% relative to the
total amount of their initial intentions on the X-axis with the corresponding
contributions in%, as well as to the same amount indicated on the Y-axis,
where their donation preferences were reoriented. As the simulation shows,

kernel members are almost always ready to finance approx. 50% of their origi-
nal intentions.

The Dilemma Facing Participants Contributing a Project
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Figure 1. The kernel participants contribute at least 52.8% of their initial intentions
to the project. The blue dot is the largest guaranteed contribution in which partici-
pants continue to agree to participate in the project.
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To be more precise, in the initial state, the percentage of contribution to the
total amount for financing the project, which reflects, as it was, the starting
point of the participants’ preferences on the X-axis — donation submission of
participants.

The procedure for finding the kernel is very easy to set up. First, all the ex-

pected donation preferences p,, j=1,n, are sorted in descending order, consti-
tuting the order <pj> , the X-axis, and then a sequence T is constructed as

= <7tj> = <pj>- j, by which we have denoted these reoriented <ch> prefer-

ences, the Y-axis. The latter sequence is called defining. We then select the lo-
cal maximum, i.e., the defining sequence. This is the kernel of Mullat’s mono-
tonic game, which is represented by a blue dot in Figure 1.

I. FINANSEERIMISE DILEMMA PROJEKTI TOETAMISEL >

Kokkuvétte. Koalitsiooni moodustamise intelligentse otsustustuumiku
kontseptsioon muutub iiha asjakohasemaks, eriti kontekstis, kus nditeks
erinevad “aktsiondrid-sidusriihmad” peavad thiste eesmérkide saavutamiseks
koostdood tegema. Votame nditeks rahvusvahelise ettevotte, mille eesmérk on
tuua turule uus tootesari. Ettevote tugineb erinevate osakondade panustele,
millest igaiihel on oma eesmérgid ja prioriteedid. Sel juhul peab otsustamise
tuum litkuma 1dbi konkureerivate huvide, tagades, et kdik sidusriihmad on mo-
tiveeritud projekti edusse panustama. Praktikas jddb aga vajaliku rahastuse ta-
gamine sageli esialgsetele ootustele alla. Vaatamata sidusrithmade voetud ko-
hustustele voivad rahalised piirangud voi ettendgematud asjaolud viia mit-
tetdieliku rahastamiseni, mis nduab strateegiate kohandamist ja timberkali-
breerimist projekti eesmirkide saavutamiseks. Seega ulatub koalitsioonide
moodustamise kontseptsioon teoreetilistest raamidest kaugemale, leides praktil-
ist rakendust keerulises organisatsiooni diinaamikas, kus huvide kooskdla on
edu saavutamiseks iilioluline.

Mitme-isiku méngudes (Owen 1971, 1982) moodustatakse koalitsioon
osalejate alamrithmast. Kodigist koalitsioonidest pakuvad ratsionaalsed koalit-
sioonid eriti huvi, kuna need vdimaldavad kdigil osalejatel saada individuaal-
seid eeliseid. Veel vaib tépsustada, et selle hiivitise saamine tagatakse soltu-
mata méngijate tegevusest, kes ei ole koalitsiooni liikkmed. Sonumis késitleme
méngijate poolt moodustatud koalitsioonide iihte koige lihtsamat juhtumit,
mida voib pidada piiratud ratsionnaalsuse mottes silmapaistvateks. Ratsionaal-
sus on piiratud sellega, et inimeste ratsionaalset otsustamist piirab inimeste ir-
ratsionaalne olemus.

Seda artiklit voib pidada iseseisvaks, kuid samal ajal tdiendavaks lisandiks artiklile
piiratud ratsionaalsuse kohta otsuste tegemisel ,,Case Study of Fuel Conumption by
Vehicles Utilites of Bounded Rationality Postulates of Bounded Rationality®, VIII
peatiikk.
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Pakutud méingude klassile rakendatakse tdiendavat monotoonset seisundit,
mida on uuritud Mullati poolt (1979) monotoonses mingus ja varasemastes
toodes. Tuleb markida, et siin kasitletud teema eelteadmisi ei ndua. Kasutatud
monotoonsete siisteemide teooria on identne sellega, mida Mullat (1971-1977)
on varem kirjeldanud; ainus erinevus ilmneb tdlgendamises ja puudutab
stisteemielementide abstraktseid sidumisnditajaid, mida késitletakse annetuste
kavatsustena. Vilja tootatud ldhenemisviis voimaldab meil {ihel konkreetsel
juhul esiletuua lihtsa metoodika ratsionaalsete koalitsioonide leidmiseks, mis
on kooskdlas (Nash, 1950) tagasiliikatud alternatiivide soltumatuse pohimot-
tega. Lihtsuse huvides jirgmine pedagoogiline stsenaarium vdib aga olla in-
formatiivne.

II. PEDAGOGIKA

Siin on tegemist osalejatega, kes kavatsevad arendusjdrgus olevat projekti
rahastada annetuste kaudu. Pohimdtteliselt on iga osaleja j= 1,_n ndus projekti
toetamiseks teatud summa p, panustama. Kokkuvdtlikult vib iga osaleja
annetussumma  p, olla  kooskdlas jaotusega, mis on médratletud

eksponentsiaalse tiheduse funktsiooniga:

1
F(up) = E-exp(—%) for x>0,
0 for x <0.

Seetdttu  loodetakse hankida projekti rahastamiseks teatud fond.
Labiraakimised mottekaaslastega kavandatava projekti sobivuse iile viivad aga
nende viimaste eelistused imbersuunamiseks. Eeldatakse, et siin tekib vastavalt
monotoonsele ménguskeemile teatud koalitsiooniméng, mille lahendab tuuma
kontseptsioon (Mullat, 1979). Tuum on osalejate monevorra tihelepanuvaérne
alamhulk.

Nagu juba 66ldud on osalejate finantseerimishuvide keerukus esitatud
lahenduse vormis, mida nimetatakse tuumaks, mis moodustab teatud osalejate
rithma, kes ndustuvad projekti rahastama, kuid v3ib-olla mitte sellises mahus,
nagu need algselt olid mdeldud, kuid siiski mdistlikkuse piires. Tegelikult on
see moistlik piir mis on parim tulemus projekti 15ppfinantseerimisvdimaluste
rahastamisel. Siinkohal tuleb maérkida, et garanteeritud stsenaariumi all
moeldakse teatud garanteeritud makset, mille puhul iga projektis osaleja garan-

teerib oma panuse eeldatavasse kogusummasse.
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Miiratleme osaleja j€ H mandaadi kui 7(j,H) =|H|-pj. Seega niitab

see, et koigi sissemaksete eeldatav kogusumma ei ole viiksem kui
F(H) =min_, 7(j,H) . Selle stsenaariumi tuuma all mdistetakse osalejaid H' .

Tuum on tihelepanuviirne selle poolest, et see tagab projekti panuse F(H").
Kas vidiksemate individuaalsete maksete kavatsustega p, osalejad saavad
projekti suuremal kui F(H') miéiral rahastada? Selline olukord on vdimalik,

aga selliseid makseid garanteerida ei saa — see on asja mote. Jargnevalt
keskendume ainult nendele maksetele, mille tagavad tuuma H™ kuuluvad
projektis osalejad.

Tuuma poolt projektile eraldatav globaalse maksimumi kogurahastus
moodustab sodltumatuse aluse vastavalt juba nn tagasililkatud alternatiivide
hiipoteesile, st sdltumata tuuma mittekuuluvate osalejate eelistustest, kui neid
leidub, mis peavad tuumas osalemist siiski asjakohaseks. Kuid me ei tohiks eriti

neid uskuda, kuna need ei ole vidga usaldusvéirsed ja vdib-olla soovivad nad
oma eelistusi projektis osalemise kohta muuta.

Seetottu eeldame, et kui tuuma mittekuuluvad osalejad keelduvad projektis
osalemast, siis ei mojuta see neid kes kuuluvad tuuma, st tuumaliikmete vaateid
ja nende tegevusi. Siin on tegemist nagu juba 66ldud, nn piiratud ratsionaalsuse
pohimottega, see tihendab sdltumatuse pohimottega tagasiliikatud alternatiivid-
est, vt Nash 1950. Sisuliselt tagab see pohimote meie projekti rahastamise pu-
hul, et projektis osalejad oleksid labiradkimiste arengutega kursis. Tuuma
osalejad ei muuda oma rahastamisotsuseid olenemata sellest, mis toimub voi
mis muudavad projektis osalemise tingimusi, hoolimata asjaolust, et moned
projektis osalejad keeldusid osalemast. Kui anname sellele viimasele kaalut-
lusele mdnevorra formaalsema iseloomu, siis voime Oelda, et tuumast osavot-
jate tehtud otsuste stabiilsuse omadus pole midagi muud kui tuntud idempo-
tentsuse pShimodte. Pirast otsuse ldbivaatamist tingimustes, kus voetud kohus-
tused ja prioriteedid jddvad muutumatuks, ei vaja see uusi muudatusi ning see
otsus tehakse samal kujul, nagu see varem vastu voeti.

Niéide. Tutvustame vastavalt eksponentsiaalsele jaotusele osalejate
W= {] =1,_n} eelistusi p,, j= 1,_r1 Vdime X -na tdhistada koiki osalejaid,
kes eelistavad projektis osaleda, et koos oma mottekaaslastega kokku leppida,
samal ajal kui X -s olevad osalejad eelistavad projekti tagasi liikata voi on neil
muud pohjused projektis osalemiseks.

Proovime niiiid méérata kindlaks X -s osalejate je X eelistused, eeldades,

et nende panus projekti koos teistega X -s on vordne 7(j,X) = |X| -p, . limselt

kui moni osaleja ei suuda iildse projekti jaoks sobivat partnerit leida, on kaast6o
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tegemise kavatsus vordne Tc(j,{ J})=|{J}| =1-p,-ga. Ja vastupidi, kui koik
osalejad panustavad projekti ja koik osalejad on sobivas mottekaaslaste seas
W, on nende viimaste eeldatav panus suurem ja  vOrdne
n(j, W)= QW| = n)- p, -iga. Kui niiiid mdni osaleja j € X soovib vdi otsustab
mingil pdhjusel veeta iilejadnud projekti arenduse iiksi, vdheneb kavatsus
panustama koigile teistele X -is allesjdanud osalejatele, sealhulgas ka neile,
kellega moned mdttekaaslased X -ga endiselt liituvad: i€ X—{j},
n(i,X—{j})Sn(i,X). Vastupidi, nende panustamiskavatsused suurenevad,
kui tiks varem osalenud tiksikliikmeline j& X osaleja otsustab liituda X -iga
jasaada X+ {J} s 1e X liikkmeks: (i, X + {_]}) > (i, X).

Ulaloleval joonisel, Figure 1, on niidatud osalejate annetused protsentides,
vorreldes nende esialgsete kavatsuste suhtes kogusumma panusena X-teljel
koos vastava sissemaksega protsentides, samuti sama summa kohta, mis on
ndidatud Y-teljel, kus nende annetuseelistused olid timber orienteeritud. Nagu
simulatsioon niitab, on tuuma liikkmed peaaegu alati valmis finantseerima
umbes. 50% nende algsest kavatsusest. Kui tédpsem olla, siis algseisundis on
projekti finantseerimise kogusummast tehtud panuse protsent, mis peegeldab
osalejate eelistuste lahtepunkti X-teljel — osalejate annetuste esitamine.

Tuuma H" leidmise protseduuri on viga lihtne iiles ehitada. Esiteks jérjes-

tatakse koik arvud p,, j=Ln, langevas jérjekorras, muutes jérjestust P i jar-
jestuseks <p j>, ja seejirel konstrueeritakse jirgmiste arvude jada, mida me

nagu eelpool juba neid arvu tdhistanud olime 7 -ks: T = <ch> = <pj> -j mis on

Joonise 1 Y-teljel, nn osalejate panuste iimberorienteerimine. Seda jada
nimetatakse méidravaks jadaks. Seejdrel valime selle viimase, jirjestatud, st
médratud jada pdhjal, lokaalset maksimumi. See ongi monotoonse méingu
Mullat’i tuum, mis on Joonisel 1 tdhistatud sinise punktina.
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