Money and the Monetization of Credit
M. Shubik™
1. Introduction

In Utopia all greed for money was entirely removed with the use of money.
What amass of troubles wasthen cut away!... Who does not know that fear,
anxiety, worries, toils and sleepless nights will also perish at the same time
asmoney?What is more, poverty, which alone money seemed to makepoor,
forthwith would itself dwindle and disappear if money were entirely done
away with everywhere.

Thomas Moore, Utopia, Book I1. P. 149.

What are the basi ¢ distinctions among amoney, anear money and amoney substitute?

When is an individual’'s IOU note as good as cash? Under what circumstances can an
economy get along without a governmental issue of money? What does the economy
described in Saint Thomas Moor&#opia have in common with the Arrow—Debreu treat-
ment of the competitive economy?

Where does information, knowledge, “know who” and expertise play a role in monetary
economic theory? How accurate is our knowledge of individual wealth? When and how
does it serve to back credit? What is credit and what role does it play in the functioning of
markets?

The goal in this essay is to consider and discuss these questions and to consider how
a measure of the degree of monetization of the potential credit in any economy might be
constructed. An attempt at mathematization is left for separate work, however a simple
example is presented in the appendix and some crude statistics are presented in support of
this approach.

Goodhart [1998] in a stimulating article discusses the very different approaches to the
existence of money between the cartalists who stress the power of the state and those who
stress the private sector (he chooses the appellation “Mengerian”) market oriented response
to minimizing transactions costs. It is my belief that both of these approaches have a large
element of truth in the development of a government money and large institutional near-
monies and credit facilities. The unifying theme is the role of networks and information
combined with custom and law for enforcement.

“I wish to acknowledge the able and enthusiastic research assistance of Sam McCarthy.
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2. Money, Goods, Markets, People and Market M echanisms

The Congress shall have Power To lay and collect Taxes...
To borrow Money on the credit of the United States;...
To coin Money,...
To provide for the Punishment of counterfeiting the Securities and current
coin of the United States;
To establish Post Offices and Post Roads;
Excerpts from Article | of the Constitution of the United States

The competitive equilibrium analysis of the price system concentrates on goods,
individuals and firms as the primitive concepts with the endowment of goods given. The
existence of an equilibrium set of pricesis established. Total trust or atimeless trade is
implicitly assumed. The strategic market game approach [Shubik, 1999] differs from that
of the competitive equilibrium in the introduction of an explicit role for money and for
markets as price formation mechanisms. The stressison process, mechanism and aplayable
game. A playable game requires rules and the rules are a product of both custom and law.

A useful way to consider money, markets and market mechanisms is as follows.
Represent any good or financial instrument by a point. An arc connecting any two points
may be regarded as amarket. At afiner level of detail thereisablack box associated with
each arc which contains a market mechanism which specifies precisely how priceisformed
in that market. A commodity or paper financial instrument serves as amoney if it has arcs
which connect to all other points. Figures 1a, b, cand d illustrate an economy with 4 goods
and 0, 1, 2 and 4 monies.

1 4 1 4 1 4 1 4
2 3 2 3 2 3 2 3
(a) (b) (€) (d)
Figurel

The “black box” contains the specific details of the market institutions and clearing
devices. Thus, for example, details concerning whether a specific market utilizes a double
auction mechanism and has a clearinghouse attached are in the black box. Dubey, Mas-
Colell and Shubik [1980] showed that with a continuum of agents the details concerning the
specifics of mechanism could be ignored at equilibrium. When the continuous approxi-
mation to the finite number of agents cannot be justified, mechanism matters.



When discussing the money supply the term “near money” is often used to refer to a
financial instrument which will baccepted as a means of payment in almost all transactions.
Thus a check drawn on a well known and reputable bank or a major credit card may serve
as a near money.

A money substitute is an instrument such as a gasoline or department store credit card
which substitutes in the short term (often 30 days) for a cash payment in a specific market.

A somewhat difficult question is how small a community can support a money. There
are instances where prisoners have utilized cigarettes, or towns or special communes have
iIssued their own currencies based on labor units or on redemption in the national currency.
But they tend to depend on the specifics of the structure of the environment in which they
are embedded and tend to be highly transient. In particular they tend to be special com-
munities within and dependent on a larger ongoing sotiety.

3. Credit, Information and Networks

In essence inside all money is credit. Fiat money is an asset, a papget‘Goédo”
or “l believe” is essential to the successful acceptance of any money or near money. Trust
and belief are critical. In turn they depend on the social and individual evaluation of
information leading to reputation.. Information is highly influenced by three basic factors.
They are: 1. space, 2. time and 3. network connections and visibility.

Much of human behavior is local both in time and space. The growth of communica-
tion methods have reinforced the importance of an information net connection which
overcomes physical distance. Every individual has a “know-who network.” In 1700
immigrants to the United States had friends and family in “the old country” and to some
extent were in contact with them by sea mail or by a rare ocean voyage. The telegraph, the
telephone and now the web have radically changed the importance of space in message
communication. In aless radical manner physical space has been shrunk by the railway, the
automobile and the jet aircraft. Yet for much of day-to-day life physical distance is a critical
consideration.

In traveling, for example, in spite of being able to see pictures of a hotel, or
reproduction of a menu this information is a poor stlte for knowing someone whose
judgement you trust, who knows your tastes and has stayed frequently in the hotel and eaten

See arecent example of the issue of the simec by Professor Auriti in Guardiagrele, Italy reported
in the New York Times, January 30, 2001 by J. Tagliabue.

“All credit has an offset; but some injections of government money need not have an offset (other
than forceor guile). Fiat money isnot redeemable, it isan asset like gold and may have no offsetting
instrument. The financial system as awhole may be nonsymmetric. It does not need to net to zero;
but under appropriate conditions it can be shown that in an infinite horizon stationary state the
economy iscash consuming and in thelimit, symmetry isapproached (see Shubik, 1999, Chs. 11 and
15), The nonsymmetry is a feature of the dynamics and is related to the financing of the float and
the selection of the numeraire and bankruptcy penalties.
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at the restaurant in question. Locality both in space and time are still critical in the micro-
micro-economics of evaluation.

Theinfluence of modern communication has, for many purposes, elevated the network
to alevel of importance on par with space and time. In particular the network is emerging
as a key feature in the financial world and in the evolution and evaluation of credit. For
some purposes of communication the appropriate measure of distance is no longer alinear
measure but the number of nodes in a communication net connecting A to B. In some
Instances the symmetry or lack of symmetry in the strength of the connection Ato B or B to
A may be of importance. A “know-who net” between friends or family may tend to be
symmetric. But the relationship between a government agency and a private citizen or
between two individuals at different levels in a hierarchy is nonsymmetric.

A useful way to look at the individual is as anigrbelonging to several different nets
which serve different purposes, such as family, friends, professional, religious, economic and
political. Depending on the stimulus and activity the individual agent’s attention and activity
switches among these nets. For the most part organizations are devoted primarily to only one
of these purposes.

3.1. Fiduciaries, Intermediaries and | nstruments

Most economic decisions are made by fiduciaries. The decisions are based on informal
or formal group actions. Even most of consumer decisions are made by one member of the
family buying for the family. Family saving (which can be regarded as passive lending) and
family financial investment is heavily in mutual funds and pension funds where the
individuals and families are passive investors having implicitly if not explicitly
acknowledged their lack of competence in investing directly except in durables such as
houses, automobiles and other consumer durables.

The intermediaries offer aggregation of funds, efficient transactions, expertise, and
supervision of portfolios. Except for a small part of the saving population who are rich or
sophisticated or both, the savers or “passive investors” are served by mass market
standardized financial products. The financially small investor may own a nonstandardized
financial instrument if he invests in his brother-in-law’s new firm or his close friend’s
business or if he is being hoodwinked into a fraudulent IPO.

When she procures a large loan such as a mortgage the homeowner signs a legal
document more or less standardized by the state, but possibly adjusted by the lawyers and
“personalized” with the specification of the property in question. The mortgage may be
flowed through in a large package of mortgages to be cut up, wrapped into special groups and
sold independently much like processed chicken in the supermarket. Drum sticks or long
maturities here; wings or a high risk package there. At this stage both the mortgage and the
chicken have lost their individuality.

By far the largest primary financial markets are for instruments being sold by financial
and/or nonfinancial corporate fiduciaries to each other. Here the rule is that the larger the
transaction, the more complex and nonstandardized and the more frequent the dealings



between the agents the more likely the transaction will be face to face, not via a mass
anonymous market. The trade will be a hand-tailored transaction with a highly specific
information content, even though the package may involve fungible instruments such as
bonds and stock of both parties.

The concepts of anonymity and fungibility depend on social, legal and political context
and thefineness of perception. The most anonymous of means of payment isacash payment
with no receipt and no witnesses. In the context of everyday business a payment by check
or credit card is, in essence, anonymous. It is not anonymous from the point of view of
leaving a “paper trail” to track down illicit trade or socially unacceptable behavior, nor is it
anonymous if it is utilized in customer lists or credit card payment credit evaluations.

The competitive market functions the best under mass anonymous transactions (see the
axioms of Dubey, Mas-Colell and Shubik [1980]), yet the credit markets function best with
the availability of an analyzed dossier on each individual. When there are masses of
individuals to be serviced for credit standing, the personal touch of the local banker will be
replaced by some form of more or less automated scoring system. Furthermore in economic
transactions involving only a few years the commercial code, the laws of contract and the
force of custom are givens. This includes the power to enforce and to punish violation.

3.2. Family, Friendsand Finance

The sociological phrase “6 degrees of separation” refers to the feature of human
communication networks that there is probably a “know who” network with no more than
six links which can connect any two individuals on the gfolddore important than the
existence of a tenuous web of links is how the links are reinforced to produce a solid
connection which may lead to new behavior and a modified or new institution. Both
frequency and intensity conspire to “thicken” or solidify the social and economic connec-
tions. A good example is provided by the history of many merchant bankers (see Wechsberg
[1966] for an entertaining popular description). An individual in opening a retail
establishment builds up a far larger net than he might have purely socially. If he is a good
merchant he will have many repeat customers (thickening of the links) and will be able to
assess how to grant his customers credit. As his reputation grows and his assessments of
credit granting turn out to be profitable he may expand his lending beyond consumption
loans and may give up his nonfinancial activities.

In general private individuals and single proprietors do not have a sufficient number of
links, a large enough reputation or the credit assessment ability and resources to be able to
go heavily into the credit granting business. If they lend at all it is not their IOU notes that
they lend but whatever bank credit or government money they possess. Good collateral is
an effective substitute for individual credit assessment. This is why a single individual with
little initial capital, who is able to do a reasonable job on evaluating objects for pawn and

3If each knew the same number of individualsin atree or hierarchy structure onewould only require
alittle more than 1800 connections



lends only afraction of their discounted worth, can become a pawnbroker.

Physical forceisalso asubstitutefor the need for credit assessment; the numbersracket
seller may extend credit to some of his gamblers knowing that his enforcers provide a
sufficient threat that he will be repaid.* Legitimized force plays its role in the govern-
mentally specified rules governing trade and the economy.

Individuals who are famous or notorious, such as movie stars, pop singers, baseball
players, some billionaires, top politicians or Mafia family leaders have extremely large
“know who” nets but the nets are essentially all unidirectional and the reinforcement is
unidirectional, i.e., anonymous individual A knows the star and may learn more about her,
but the star knows nothing whatsoever about the individual. This net has economic value
to the celebrity, it may be used as a source of credit and she can become an avenue of
transmission in advertising and public relations.

An estimate of the lower and upper bounds on the size of the individual “know-who”
net for most individuals is of the order of 4,000 £ 1,000. The guesses are constructed from
my own information and informal discussions with friends. Somewhere between 500 — 5000
links per individual has been suggested by Charles Kadushin [2000] elséwhidie.
guestions raised by the attempt to describe the net are regarded as more important than the
numbers guessed. The reader is urged to construct his or her own estimates. There are
studies in sociology by Milgram [1967], Granovetter [1973], Boissevain [1974], relevant to
this. It is unlikely that anyone has exceeded acquaintanceship with more than 25,000
individuals whose names and faces he recognizes and who know him.

Considering only the individual's economic life, we divide it into consumption and
production segments. Thus the economic “know-who” net consists of stores, tradesmen,
medical facilities, brokers, banks, employers and others who, for most individuals are at most
a few hundred. Much of the network data concerning economic institutions either does not
exist in a form utilizable for this discussion or does not exist at all. We can hazard guesses
and hope that the case can be made for the eventual gathering of this type of information (see
White [2001], forthcoming).

3.3. Credit Evaluation

Money and credit are based on an intermix of information, trust and power. In
particular, for the most part the relationship between a borrower and lender; the insurer and

“Thereisapopular dialogue worth noting. COLLECTOR: Pay up! DEBTOR: | cannot pay, | have
no money, it isliketrying to get blood from astone. COLLECTOR: What makes you think that you
are astone?

*Website reference.

®Just before this paper was fully finished | visited Harrison White and had the pleasure of obtaining
the file set for his forthcoming book on Markets from Networks. Although his stress is on
production rather than consumption or finance, the approach is alied to the discussion here.
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the insured or the customer and the department store is nonsymmetric. The individua
chooses the bank or a magjor store through some combination of reputation, location and
chance and establishes a more-than-one-time relationship by experience. The reputation of
an ordinary citizen or small businessis not immediately known to the large institution. It
must rely on some form of information gathering and evaluation. Since the 1950sin the
United States the techniques of quantitative methods in credit evaluation and management
have increased considerably (see Rosenberg and Gleit [1994]) along with the growth of
consulting and specialist credit evaluation firms such as Fair Issac Company and credit
bureaus such as Equifax, Experion (UK) and Transunion.

Much of the mass credit evaluation isfor consumer credit associated with the various
types of credit cards available. The old 3-C's of commercial banki@haracter,
Competence andCollateral” are expanded and specialized.

An estimate of the cost of a mass consumer credit assessment may be somewhere
between 5-25 cents per capita depending on sample size, frequency of updating (such as 6
times a year for some credit cards), with many billions of credit decisions per annum. based
on these evaluations. The borrowing limit is for the most part below $15,000. Different
estimates can be made by a credit company both concerning the credit-worthiness and the
potential profitability of a cardholder. A private individual in 2001 could obtain his or her
own credit profile commercially for $12.95.

The automated evaluation programs have recently been extended into small business
lending where the sums may be as high as $500,000. As the individual amounts borrowed
become larger the evaluation process becomes less anonymous and more hand-tailored. A
due diligence study of a firm in a merger or acquisition can easily involve many millions in
accounting, legal and investment banking fees.

Credit assessment may be done by scoring procedures, but also much of it comes about
as a byproduct of contractual relationships of varying force. An individual in opening either
a bank account or a broker's account enters into a contract and after a few years a “track
record” is more or less established.

4. Some Crude Statistics on the Communications Structure of Trade and Credit

Some crude figures concerning the network and geographical structure of individuals
and economic activity are given. The estimates come primarily from the 1999 Statistical
Abstract of the United States.
4.1. The Agentsto Be Distinguished and Some M agnitudes

The population of the United States in 1996 was approximately 270,300,000 and in
1998 was composed of around 102,500,000 household units averaging 2.62 persons per unit

’A rough estimate can be obtained from observing that the investment banks in the United States
earned around $12 billion in 2000 for around 4,000 deals.
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with around 200,000,000 voters (SAUS, 490). Essentially all of these units contained some
member who recognized the existence of the government of the United States and its power
and reputation. Most househol dshaveindividual swho recognizetheir state government and
some (but not too many) may know the name of the mayor or an alderman in the town in
which they dwell.

In 1996 there were 4,631,000 corporations, 1,654,000 partnerships and 16,956,000
individual nonfarm proprietorships (SAUS, Table 861). Among the corporations 841,000
had receiptsof over amillion dollarsand accounted for alittle under 95% of thetotal receipts
of $14,890 billion. The top 80,000 partnerships had receipts of over amillion dollars and
accounted for 88 % of receipts of $1,042 billion. Thetop 71,000 proprietorships accounted
for only 19% of receipts of $844 billion. Averaging over al members the size ratios of
corporations: partnerships: proprietorships was 68: 13: 1. The size spread among the
institutions which accounted for 95% of all tradeisfar larger.

Anindication of thefinancial size of the government sector is given by their revenues
and expenditures. In 1996 when GNP was $7,674 billion (SAUS, 727):

The Federal government revenues and expenditures were $1,573 billion and $1,705

billion.

State government revenues and expenditures were $967 billion and $860 billion.

Local governments revenues and expenditures were $804 billion and $794 billion.

Dividing group income by the size of the group and normalizing so that the size of the
individual incomeis 1 we obtain arough comparison of financial sizein Table 1.

Table 1
Numbers Expenditure  Unit finance size Size
Fed 1 1.57E+12 1.57E+12 55,387,324
States 50 9.67E+11 1.93E+10 680,986
Local 85,000 8.04E+11 9.46E+06 333
Individual 270e6 7.66E+12 2.84E+04 1

The Federal government weighs in as around the income of 55,000,000 individuals
while the state governments on the average are around 680,000. Together al levels of
government expenditures are more than 40% of GNP.

The sizes of distributors and wholesalers relative to population was approximately 1:
170: 520, whilefor banksinthe USA it was 1: 30,700. Averagesare frequently misleading,
but for brevity and consistency it isworth giving them with thewarning asto wheretheworst
distortion islocated. For example, although there may be several stock marketsin the US
as a good approximation only two account for over 90% of the trade by any measure.
Furthermore for virtualy all of the financial institutions the top ten account for a con-
siderable percentage of the economic activity.



4.2. Space

The land size of the United States is around 3,536,300 square miles. It has existed as
an independent country since 1776 or for 225 years. In 1996 the number of Metropolitan
Statistical Areas (MSA) in the United States was 274 with an aggregate population of
211,900,000 or around 79% (SAUS, Table 40). 91,000,000 lived in thetop 12 metropolitan
areasin 1997. Much of day to day living islocal, although the Web is making inroads into
retailing and financial markets are more and more Web phenomena. Wherewe live matters
considerably in social, political, work and general economic life.

4.4. Financial Institutions, I ntermediation and I nformation

Any competent text on financia institutions notes the important functions of inter-
mediation and lists various reasons for intermediation. These include: 1. aggregation and
pooling, 2. divisibility, 3. flexibility in maturity, 4. greater liquidity and 5. good accounting.

These services are provided by size, expertise, location and network connections.

The financial processes are as much production processes of an economy as is the
manufacture of steel. Although it is true that much of information, once produced can be
replicated easily, for example a song or alecture can be tape-recorded many times t little
cost, thus the analogy between a normal consumer or producer good and information may
be poor. This however is not so for many of the purposes of credit evaluation. A credit
evaluation is not unlike a driver’s licence or a license plate. They are products with network
acceptance.

The financial institutions may be regarded as factories dealing generally in information
transmittal, aggregation and disaggregation but more specifically in information evaluation.
In some industries the network increasing returns to scale arguments are well known (see for
example Arthur [1984, 1989]), but it is still an open question in the study of the banking
industry (and other financial institutions), given the importance of both networks and
location, as to whether increasing returns hold threre is only a surviving monopolist. It
is my belief that even without legal constraints banking tends to an oligopolistic, not a
monopolistic structure because of the blend of geographical space, network connections and
expertise.

5. The Dynamics of Credit Assessment

A credit constrained closed economy can be viewed via an essentially static analysis
with an extra set of credit constraint parameters on each individual dndtios. The
meaning and genesis of these parameters provide the link to dynamics and to the con-
ventional analysis. They also tie into the full five C’s version of the original three C’s of
credit assessment. They are Character, Competence, Capital, Collateral and Context. The
last two cover guarantees from others and the relevance of macroeconomic overall
assessment of the economy.



In a large economy much borrowing is quasi-anonymous in the sense that it is
essentially on amass basisto consumers, homeowners, small firms, car buyersall of whom,
from the point of view of the lenders are a large anonymous set of risk classes. The
individual is considered basically as a member of a risk class not as “Mr Jones”. Because
loans involve the linking of at least two time periods they, of necessity, call for a paper trail
(or its computerized equivalent). The members of the mass of small borrowers all have a
relatively small “know who network”. In general few of them are known to more than a few
thousand individuals most of whom do not know them in the context of an economic net.

6. Credit Constrained Exchange and Production Economies

A way of estimating the potential for monetization of credit in the economy is by
comparative statics which takes as given the communication and goods and services nets and
several different scenarios for the overall state of the economy. These provide the justif-
ication for placing the cash flow constraints on a standard equilibrium model of a multi-
period economy. The cash flow constraints, in turn are eased by the granting of credit and
credit depends on collateral and valuation. Valuation depends on specific detail considered
in the context of the overall state of the economy.

6.1. Network Simulation or Analysis

Given afixed institutional and macroeconomic context, a modification of the multistage
general equilibrium analysis is sufficient to describe the credit conditions in an economy for
a few years. The modification requires period-by-period cash flow constraints which are
imposed in varying degrees on each individual according to the assessment of that
individual’s credit-worthiness. If we regard the credit-worthiness measure of each individual
as a parameter given as a datum of the model then there is a natural upper and lower bound
to the credit structure of the economy. The upper bound is the standard Arrow—Debreu
economy with only one final budget constraint. The lower bound is the no credit situation
where each individual has to balance the books each fedadeasure of the difference
between the outcomes provides a valuation of trust or credit.

At a more basic level (and hence the title of this article) we may wish to ask where do
the credit-worthiness parameters come from? They are derived from the information and
knowledge network of the economy.

When the modeling of process is attempted the rules of the game must be given and
these rules implicitly describe institutional structure. The contrast between the Cartalists
and Mengerians referred to by Goodhart [1998] is not an “either/or” choice. Depending upon
the starting point in history selected there is an intermix of the currently formal rules
reflected in the laws (especially the enforcement of contract) and the body of custom and

®Atitssimplest each individual i might have a credit-worthiness parameter n,where 0 < 1, < 1,
but in a more complex network world the parameter might be n; i I.e., I's credit rating with.
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practice which is aways at work modifying the laws.
6.2. Network Assumptions

This section is devoted to considering the nature of the network and information
structure required for the simulation of anetwork model to study the monetization of credit.
Thislevel of description is somewhat different from that of the general equilibrium model
and from most macroeconomic models. The primitive elementsare: 1. Natura persons; 2.
Lega persons and 3. Government. From the point of view of economic activity we need to
consider several networks. They are subsets of ki@ who network”.

The “know who network”

Each agent of the three agent types may be considered as anode in anetwork. Anarc
connecting any two pointsindicates that A knows B if the arcisdirected from Ato B, say in
theform A~ B. If B also knows A then the arc is described by A - B.

Knowledge of others, acquaintanceship and friendship are al multidimensional
phenomena, but from the viewpoint of finance and credit extension the 5 C’s provide a good
basis and the credit evaluation programs are devoted to reducing the many dimensions to
one, or at least, a few. Furthermore the laws of contract provide incentives for disclosure and
compliance.

In particular in the relationship betwe&randB, intensity and duration of interaction
may be of importance. Thus the concept of old friend or acquaintance implies some length
of time of interaction, but a more intense relationship with the former than the Aédter.
knowledge oB who is a senator or film star may be purely one way. A may have read a
biography oB and have a fairly good character assessmeitlmiitB may not even know
of the existence oA.

A specialization of the “know who network is to limit the net to economic concerns.

Propertiesof a credit system
In God we trust, all others pay cash
Old American Saying

In the development of mass market economics and finance more and more the trend is
to make everyday personal consumption decisions anonymous from the point of view of the
supplier. The local banker, retailer, restaurant or tailor are replaced by chains with branches
or franchises. Only a small part of the “higher end” of the market merits explicitly personal
service. In contrast with individual consumer behavior in an anonymous or impersonal
market, large financial deals or corporate investments are made by fiduciaries often meeting
face-to-face and hand-tailoring rather than mass producing the transaction. The fact that a
large transaction is usually made by fiduciaries in the context of legal and accounting
requirements increases the content of self-conscious optimizing behavior.

Underlying the credit granting mechanisms in a society are several basic properties:
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Economy

1.  Symmetry: Thisisanormative property which requiresthat al individualswhofit the
same profile under a credit assessment system are treated identically in both credit
arrangements and in the law.

2. Optimality: A credit arrangement must be perceived as benefitting all parties.

Information Costs And Evaluation

1. Reputation: Thisincludes two of the classical 5-C’s, Character and Competence, both
are a function of the length of history on and “track record” of the individual.

2. Loanlength: a. The longer the loan, the less certain the repayment; b. the longer the
loan the more difficult the evaluation (ceteris paribus).

3. Expertise: Primarily because economists do not have a satisfactory theory of expertise
there is a tendency to leave it out of consideration in economic theorizing. But much
of finance is not merely an exercise in nonsymmetric information, but in perception.
As such the role of the financier is not merely to have a finer perception or a refinement
of the information sets of the layman, but to understand the dimensions and quality of
risk in ways not perceived by others.

4. Credit rating and due diligence: Mass markets for small amounts of credit for
consumption call for automated evaluation scoring for classes of essentially anonymous
borrowers, this covers the majority of consumers. Credit markets for production tend
to be less and less anonymous as the loan size and size of the institution increase.

5. Context: Thisis one of the 5 C’s and in the actualities of credit granting summarizes
the influence of the socio-political macre@omic aspects of the situation when the
loan is being made.

Collateral and Contracts

1. Information and collateral: The larger the validated collateral, the less the need for
knowledge of Character and Competence.

2. Paper, goods and liquidity: Collateral usually represents one’s own or one’s
guarantor’s capital in paper form. Individuals who mortgage their houses, in general,
live in them, but those who borrow from pawnbrokers surrender the physical asset. If
the mortgage is repaid the use of the house has not been interrupted, but its use as
collateral has provided the means of obtaining the needed ligtidity.

*The understanding of the relevance of context is critical to all applications. A study of proverbs
indicates that many of them occur in pairs which appear to contradict each other, yet depending on
context each may be right. Thus we have: “Look before you leap” and “He who hesitates is lost”.

An interesting open question concerns what are the limits of “paper on paper? As economies
become more complex more instruments are invented. The common stock overcame the
indivisibility problems caused by joint ownership of laegsets. Warrants asecond level paper

and calls on warrants are third level paper. In a world without transactions, information or
computation costs there appears to be no logical limit, but in actuality two to three levels appear to
be sufficient.
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3. Contract, custom and enforcement: The structure of the economy is in constant
evolution, but in any small interval of timetherules of the game are more or lessgiven.

Network Considerations

1. Credit and non-facetofacenets: Theability to make massconsumer loanswithlittle
or no security and no face-to-face assessment requires that the issuer or sponsor have
avisibility to large numbers as well as a favorable reputation. The minimum size for
such an institution is undoubtedly dependant on many institutional parameters, but it
appears that at the minimum the net of recognition is many thousands.

2.  Credit and face-to-face nets. The number of entities required for the issue of
information-intense lending is as low as two. Two large entities such as two inter-
national oil companies, if they have a continuing relationship can net their trades
without bankers. In essence they accept each other’s credits as bank money substitutes.

3. Integration and merger as money substitution: The large institution provides its
own internal net, trust and enforcement structure. The corporation is able to net its
internal credit arrangements with some flexibility as to when it has to balance the
books.

6.3. The Credit Potential of the System

In the Appendix a simple example of two period trade is calculated to illustrate how,
at the level of a simple general equilibrium model the information, evaluation and
communication system requirements are considerable. The information and evaluation
differences between this and the same markets using cash is noted. The fact that we use a
credit system given the costs of evaluation may be regarded as a measure of the value of
credit.

“Moneyness” is a slippery concept to measure as is seen by the construction in the
United States oM1, M2 andM3. Given these crude aggregates, when we compare them
against the GDP we find a somewhat variable velocity. In the last twenty years the velocity
associated witM1 has increased by around 14% and both the velocities associat&tPwith
andM3 have varied by over 10%. The variability is in part associated with the aggregates
represented both in GDP and in the definition of the monetary aggregates. All forms of
credit used as a general or local liqguid means of payment need to be included in velocity
calculations. But many forms of credit which might substitute for government or bank
money are in control of subgroups or special nets in the economy. When circumstances
change they may have a “know who network” slack of possibly as high as 20%. It is
suggested that a way to estimate the variation in the creation of credit and in velocity would
be to examine the strategic opportunities among six sets of agents: individuals, nonfinancial
businesses, financial institutions, local government, federal government and the foreign
sector. One may consider the 36 cells of interaction, for example among individuals there
are the opportunities for slow payment and barter; among firms netting and slowing of
accounts receivable; between the federal government and individual economic units there is
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the whole battery of government policy on the interest rate, taxation, subsidy and spending,
each of which in part influences velocity.

Table 2
GDP/M1 GDP/M2  GDP/M3
80 6.82 1.74 1.39
85 6.75 1.67 1.30
90 6.96 1.75 1.38
95 6.45 1.99 1.57
98 7.79 1.93 1.41

The government, even in arepressive dictatorship has never been a control monolith.
The more a subgroup trusts its members and the more autarkic its needs are, the moreit is
in a position to substitute its means of payment and hence change the velocity measures.

6.4. Credit, Money and Everyone a Banker?

A somewhat esoteric, but nevertheless serious set of questions in economic theory is:

Do we need a central bank? Could we run an economy with private banks or even
individual s issuing their own money? (See Black [1970], for example.) Are government
bankruptcy laws needed, or can the free market take care of default? The practical financier

or director of a central bank might regard the questions as frivolous; but at the same time

they fall in the same category as the Modigliani—Miller claim that under certain highly
counterfactual conditions that corporate financial structure will not matter.

The careful mathematical analysis of Arrow and Debreu; the less careful but more
institutional commentary of Modigliani and Miller and the utopian writings of Thomas
Moore all share the implicit abstraction of a world with perfect trust and costless
information. They provide an unwitting basis for a wishful thinking ideology concerning the
virtues of an idealized competition that has never existed and will never exist in a world
where information, knowledge, cognition and perception are not costless.

When a phenomenon is said to work in theory, but not in practice, what is implied is
that the theory is not sufficient to cope with the reality. Both Arrow and Debreu and
Modigliani and Miller’s results serve as the upper benchmarks for the ideal welfare world
with perfect trust. It is also easy to mathematize the other extreme for a lower benchmark
with no trust and no credit whatsoever. The complex world of money and credit, replete with
a needed complex body of law and lawyers to adjudicate incomplete contracts, lies between
the two.

In the example in the Appendix a credit assessment of each individual is given as a
parameter of the game. But this one nunibés made up of three numbers with immediate
credit evaluation interpretationM = np*a®™ whe&e Is the estimateapital and
collateral held by an individualp * is theontext of expected price, ang the “haircut” can
be considered to reflect the assessmedtafacter and competence. In the one play game

14



an equilibrium dependent on the parameterswill exist. But the credit evaluators might wish
to adjust their evaluations in the light of the new market information.. Given the high
dimensionality of the estimates' the demonstration that this will converge to a consistent
rational expectations equilibrium is doubtful.

7. Concluding Remarks

In Moore’s Utopia along with the perfect Arrow—Debreu world there will be no
government or outside money as perfect trust, common knowledge and information prevails.
Even there a numeraire might be needed if prices are utilized.. In this perfect world each
individual issues his or her own credit or inside money. The world is so perfect that the
accounting for debts outstanding for several decades among billions of individuals are
recorded and balanced without costs or problems. All are their own bankers. All credit is
monetized as the clearinghouse has a perfect dossier on all for all time.

In the world that we live in both inside and outside money exist, taking advantage of
different information net structures, different levels of trust and due diligence and different
levels of levels of enforcement against default.

Even if we were to accept the idealization that all individuals arnidunhens could
iIssue their own paper, in a world where a government exists and by any reasonable economic
measure is hundreds of thousands to millions of times larger and more well known than the
individual 2 if all agents are in a position to issue their own currency the government will
issue its currency and due to its network recognition that form of credit will become the
dominant money. The acceptance of any individual's drtii®n’s IOU notes as gen-
eralized purchasing power will be a matter of network acceptance and this is more or less
how the monetary and credit system works. |IOU notes which have a large enough
acceptance become a money. Any one can issue IOU notes, but they only become a money
when they are broadly accepted. Apart from the government having the largest recognition
network, its ability to tax and to issue more IOU notes secured by its full faith and credit also
helps. But even then it is not necessarily enough. Both money and credit are manifestations
of trust. A broad network recognition is necessary but not sufficient to support a money.
Universal trust requires universal recognition, but universal recognition does not imply
universal trust.

“For nindividualsthere are 3n parameters without the added difficulties caused by the presence of
exogenous uncertainty and production.

2For the United States the government is roughly 55,000,000 times wedlthier and at the least
300,000,000/5,000 or 60,000 times more well known.
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Appendix

There are three lengths of 1oan which merit formal mathematical modeling. They are:
1. the transactions or clearinghouse loan; 2. the short term loan and 3. the long term loan.
They can be considered asa 0, 1 or 2 period loan. When A and B immediately exchange
value for value utilizing some form of clearing arrangement there may be a brief interlude
when one or both have given up some form of value and have not yet received the payment
which is “in the mail”, the float or the clearinghouse. There are deep legal and technical
clearinghouse problems in covering the few minutes or hours where one or more positions
are not covered but in general clearing risks are not great (see Shubik and Slighton [1997],
Goldman Sachs [1996], BIS [1996], Summers [1994]). However we confine our remarks
to short term borrowing represented by two periods with a one period loan between them.
New phenomena emerge in long term borrowing represented by a three period economy with
the possibility for a two period loan. An important credit distinction among 0, 1 and 2
periods is (to a good approximation) the occurrence of 0, 1 and more than 1 unforeseen
exogenous or endogenous events such as accidental or intentional default. With two periods
the opportunity to create a second level of paper appears.

Two period trade

What does and what should the trading and credit network look like? For simplicity
we consider a symmetric model. In doing so we lose the considerable network distinctions
between small and large firms. Furthermore the intrinsic power and information asymmetry
between consumer and retailer or consumer and banker is not illustrated explicitly, but is
manifested in the network information conditions assumed. In fact in a large modern
economy the relationship between buyer and seller is often nonsymmetric. Rather than claim
realism in the sense of a close representation of an actual retail market our empirical test is
to set it up as a playable experimental game. With this caveat the model suffices to illustrate
the network, information and evaluation aspects of trade and credit. Figure 2 shows a many
person modification of the Edgeworth bargain that is straightforward to formalize and
analyze. A closer abstraction of retail trade and credit requires far more differentiation of
actors. In areasonable retail model the agents to be considered explicitly are the customers,
the retail establishments, the banks, clearing arrangements and credit evaluation agencies
together with the central bank and the employers of the customers modeled implicitly if the
full circular flow of resources is to be illustrated.

In Figure 2 the two sides are both modeled as traders.B'SHauy from theA's in
period 1 and sell to th&'s in period 2. This is a far cry from the complexity of a retail
market with consumer-customers and retailers often far larger and more connected than the
individual buyer. However the structure in Figure 2 “stacks the cards” in favor of con-
sidering everyone being able to issue their own credit. Even so in any attempt to play a game
with more than, say 10 agents per side the game designer is going to need to consider
clearing arrangements. Complexity and communication are kept low by the introduction of
two “black boxes”, the credit evaluation agency which provides the credit evaluations and
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the market mechanism (see Shubik [1999], Chs. 5 and 6) which provides price generation,
trades and clearing.

We provide asimple example of the type of model discussed in Section 6.3. wherewe
consider atypical trader of Type A and of Type B.
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There are two periods and one perishable commodity each period and spot markets
only. Traders of Typ@ are endowed with&units of the first period good and nothing in
the second period Traders of TyBeéhave nothing in the first period and @nits of the
second period good. Symbolically the initial endowments are for TAa2a;,0) and for
TraderB (0,22).

All of the traders have the same utility function which is of the form:

u(xy, ¥,) = 2\/71 * 2\/72

If we attempt to utilize this model as a playable game several more features must be
specified. They are the level of common knowledge between the traders, the existence of a
numeraire and the rules concerning default. We assume common knowledge and the
existence of a numeraire. Call it “the Ideal”. It need have no physical existence, but it
immediately takes on utilitarian value if the default penalty is unpleasant and the intensity
of the default penalty is linked to the size of the default measured in units of Ideal. The unit
of societal punishment is some form of disutility measure whose scale we might call the
“Bentham”. Thus the dimensions of the bankruptcy penalty are “Benthams/Ideal*jor Bl

We may modify the utility function to reflect the default condition to be:

uix, v, = 2\/YI - 2\/?i + u[Default size]

where 1 is a parameter which can be interpreted as the marginal disutility of default.

We first comment on atwo person economy. It is difficult to conceive of a two person
society. But the closest to the two person situation we might get is two socialized
individuals, say undergraduates in a bargaining experiment. The referee can control whether
they have known each other previously and whether or not they bargain face-to-face. The
Edgeworth [1881, 1932] two-person analysis implies face-to-face bargaining with an
exchange of two current goods determined without a price signal ahead of time. Here we
could conceive of an experiment using two freshmen with the first move made byArader
at the start of the first semester and with the second move made byB etdbe start of
the next year when they come back as sophomores (if they come back and the experimenter
is still there and the notes from the first part of the experiment can be found). Credit requires
some form of contract between the two traders.

In Shubik [1999] trade utilizing either fiat money or gold has been discussed. Implicit
in the discussion was the assumption that all payments were in cash and all individuals
recognized and accepted gold or fiat. When neither gold nor fiat exist trade must depend on
inside money. We may introduce a parameter to reflect the overall degree of trust between
Traderi and tradey, or more realistically if there are many traders of each type and they are
trading through a more or less anonymous market we may assume that in any random pair,
traders do not know each other, hence the trust parameter is that of the bank or in the game,
the referee. This parameter, can be considered as the “credit assessment” parameter. As
argued above, it is determined for each individual by information and network
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considerations.”* We select a parameter n where 0 < n < 1.

Actual tradeisembeddedintime. Thereisusually ahistory of themarket. For instance
the last market price is known. For purposes of credit evaluation we need to be able to
estimatethe individual's assets and their expected valua.” If  is the estimate of the quantity
of assets held by an individual amd the expected price, the ampuat can be
considered to be the size of the credit line as estimated by the banker. Heoathiee
regarded as the “haircut” or the discount on the valuation of the asset given for the
borrower’s protection. If we wish to consider a playable game where each trader is his own
banker then we must assume that in a mass market at least the market clearing agency is
aware of the reputation and creditworthiness of each individoghe suggested limit of
the amounty, p ‘a” on the acceptability of the individual’s paper.

We can see immediately the upper and lower bounds of full credit and no credit in this
exchange. Full credit can be simply portrayed by the standard general equilibrium solution.
Due to the simplicity of the example we can solve by inspection. The utility to each is
initially 24/(2a) and the final utility for each ig/a

Whenn = 0 no trade will take place and the final utility is the same as the initial
autarkic solution. In this simple instance the utility functions being all the same we have a
simple measure for the value of trust going from the no trust instance to the full trust of
general equilibrium.

The credit constrained equilibrium solution
Mode 1: Itis sufficient to consider the instance of trade without active default to illustrate

the influence of the credit constraints. In order to do see we merely solve a credit constrained
general equilibrium model. This amounts to solving the two expressions of the form:

U(X11 yl) = 2\/71 + 2 Y, 7\1[28101 - P X - pzyl]
and
Uy Yy) = 2% + 2y, + M[28p, = pixy - Pyl + Agmpia’ - pyxl

where the extra constraint in the second equation reflects the credit restriction. We obtain
9 equations of the form:

3Fifty years ago the determination might have involved alocal banker for small loans, currently a
credit evaluation firm may supply the banker with an evaluation.
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1
- xlpl; - - xlpZ;

1
V% 2
1 1
— = (A + APy ——= = Ay,
V% VY
X+ X =2ay +Y, = 23q,
280, = Xy PpY1i 280, = PiXp Py
M = np*a* = PyYs.

Solving we obtain:

_2a-M
P, = —¢;
and
N SR /M 1
1 - ’2*12 _M'S*
V2a - M ap VM - &,
with
2a - M M M* 2
X, = 2a - M; = M; = ; =2a-Y,.
1 % VR, Y1

We may check to see that when M = a we obtain the competitive equilibrium solution with

1
X1‘Xz‘yl‘yz‘a;xl‘xz‘F;KS‘O;pl‘pz‘l'
a

When 0 < M < a the credit constraints become binding. (When M = 0 thereis no trade and
A, isnot defined.)

Model 2. Two person trade with gold or fiat as money
Gold

We can modify model 1 by introducing an ideal gold. Such a gold would be the
equivalent of atransferrable utility. Thuswe can imagine anew playable game where each
Trader hasaninitial endowment asfollows. Type A has(2a,0,M,) and Type B has (0,2a,M,)
where the utility function for each is

ux, vi) = 2/% + 2/y; + m
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where gold appears as a perfect money with linear utility.
The pattern of tradeis essentially the same asin Figure 2 with the del etion of the credit
assessment as the cash payment in gold makes it unnecessary.

Fiat

When fiat isused instead of gold. If theindividualstrust the government to the extent
that each believes that the other will accept the currency then the system with fiat (Kiyotaki
and Wright [1989], Bak, Ngrelykke and Shubik [1999]) requires no extra information beyond
the knowledge that all will accept the fiat. The distinction between the ideal gold and the
acceptable fiat can be illustrated considering two matrices. The firstis an intrinsic valuation
matrix and the second is an acceptance matrix. Any pair of matrices repressiisiate
of j’'s acceptance and valuation.

11111 [111- 11 11111 [000- 00

111121 (11111 11111 |[000-+-00

11111 |111- 11 171111 |000- 00

Acceptance Valuation Acceptance Valuation
Ideal Gold as Money Fiat Money
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