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Non Economic Factors And Asset Valuation

Abstract

Focuses on the concept of perceived valuein a multi-dimensional space (MDS) in which
utilitarian and psychic factors of influence contribute to the value of an asset. Depicts
vauation and purchase decisons reldive to decison "thresholds.” Offers amodd that incorporates
economic and non-economic factors in the valuation process. Includes conceptua background and:

I
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Examines perceived vaue of an assat separately from the price of an assat.

? Modds the vauation process as a function of: utility-economic factors and non-

economic or psychic based factors. Allows interactive effects between utility and
psychic factors. The multi-domain space alowsfor -- but doesnot ingst on -- the
influence of "noreconomic variables' in behavior and in the pricing of assets.
Provides a vector depiction of the perceived vaue of an asset in terms of utility and
psychic contributions.

Advances the concept of the action threshold barrier.

Redates multi-domain space, the action threshold, and interaction with market
opportunities.

Portrays human decision making and resultant perceived vaue of an asset in terms of
joint effect space.

Depicts a multivariate model that captures economic and psychic variables.

Provides severa hypotheses related to perceived vaues, thresholds, and the
determination of the value of an assat in multi-domain space.

Offers specific suggestions for possible research. Relates these avenues of research to
practica implications.

Introduces the notion of continuous scae dummy variables and suggests their potentia
use in determining the presence of interactive effects.



Non Economic Factors And Asset Valuation

"A man knows the price of everything, and the value of nothing."
Oscar Wilde (Oscar Fingal O'Flahertie Wills)

|. Introduction

This paper focuses on the concept of perceived vaue, "thresholds,” and their relationships with a
market(s) for an asset. It incorporates economic and non-economic factorsin the vauation
process. In particular, the author characterizes:

?7? The perceived vaue of an assat by an individud(s) separatdly from the price of an
asset.

?7? The vauation process as a function of: utility or economic factors associated with asset
ownership (utility space); non-economic or psychic based factors (psychic space); and
interactive effects between utility-economic and non-economic psychic factors
(interactive space). The combined effects of these multivariate spaces yield a multi-
domain space. Multi-domain space dlows for -- but does not ingst on -- the influence
of "noreconomic variables' in behavior and in turn, in the pricing of assets.

The paper offers a conceptual background and then:

?7? Provides avector depiction of the percelved value of an asst in terms of utility and
psychic contributions.

7? Advances the concept of the action threshold barrier and itsimportance relative to
perceived vaues and market opportunities.

?7? Characterizes amulti-domain space, which includes the utility and psychic space and
perceived value.

7? Destribesjoint effect space congsting of multi-domain space, the action threshold, and
interaction with market opportunities.

7?2 Ultimately portrays human decision making and resultant perceived value of an asset in
terms of joint effect space. Thisjoint effect space dlows for the influence of economic
and non-economic variables and the action threshold on price discovery.



?7? Depictsamultivariate mode that captures economic and psychic variables. This mode
will serve as abagsfor empiricd efforts amed at improving understanding the behavior
of people and the implications for the valuation and separately, the pricing of assets.

?7? Provides severd hypotheses related to perceived vaues, thresholds, and the
determination of the vaue of an asset in multi-domain space.

?7? Offers specific suggestions for possible research. Relates these avenues of research to
practica implications.

?7?  Stimulates thought and wel comes the benefit of additiond insghts aswell asideas a
variance with those of the author.

I1. Background

Perceived Value

The perceived vaue (PV) of an asset by a person is conceptudly and distinctly different from the
market price of that asset. Perceived vaues may diverge consderably from the existing market
price. Percelved value and the interaction of perceived vaue with markets resultsin the behavior
and actions of people and may -- but not necessarily -- influence price discovery. Determination of
perceived vaue for an asset occursin the individud's mind. Interactive effects of the individua with
the market(s) for an asset can influence the perceive vaue of the assat. Depending on
circumstance, an individud's perceived vaue may influence the price of the asset. On an aggregate
basis, only a subset of those who have established a percelved value of an asset acts in markets
and influence price discovery.

Overview

Economic and psychic (defined as dl non-economic) factors influence the perceived vaue of red
and financid assats. Perceived vaues by individuas of an asset provide importance because of the
role of perceived vauesin behavior and the pricing of assets. Percelved vaues of an asset by
individuas, human thresholds for decision making, and the interaction of factors such as offered
price, supply, demand, and the actions of a subset of people result in the observed market price.
Understanding and modeling the joint effects of economic and psychic factors in the value assigned
to assets are important. Such efforts will alow one to better understand the va uation process, the
pricing process, and a host of behaviora issues related to how people vaue assets and implications
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in turns of behavior.

Psychic need fulfillment increases perceived vaue above economic or utility vaue. The
psychic contributions to perceived value of an asset vary and are important in ddlivering need
fulfillment and satisfaction. For asubset of individuds, ownership of that "specid pen” with the
white design on the top of its cgp (and for some individuds, the importance of displaying the penin
apocket or usng it in public) represents a significant proportion of tota perceived vaue of the
asst. Even in the case of financia assats, some people will pay more for the asset because of
psychic influence. For example, in some instances the name of the company in an 1PO does affect
the price at which shares can be sold.

Psychic factors influence vauation of assets -- including risk free assats -- in other fashions.
For example, psychic factors influence the price of risk, dlocation of resourcesto risky vs. risk free
assets, and hence to some degree, even interest rates. The magnitude of influence and the relative
importance of economic factors versus psychic factors and effect on percelved vaue and possible
price discovery do vary with market "*mood,” or "sentiment.”

Previous Research

Price discovery occursin markets. Researchers have explored and provided greet insight on price
discovery, "pricing mechaniams,” and the "efficiency” of markets. Still others have provided models
and ingghts depicting how rationa people making economic decisons ought to behave and the
resulting implications for the pricing of assets.

In contrast, researchers have focused |ess attention on the perceived vaue of an asset --
digtinct from the observed price of an asset -- by anindividud. Rdatively few attempts characterize
the influence of "non-economic” and "irrationa" economic decisons on the perceived vaue of an
asset. Non utility, non-economic factors do influence the percelved vaue of an asset and
sometimes ultimately influence the resultant price of that asset. People will pay $1,000 USfor a
fountain pen even though an dternative and attractive pen with the same utility sdls for $8.00 US --
and one that is not attractive but may in fact write better sellsfor aslittle as $0.10 US,

Interestingly and counter to most prescriptions of rationa economic behavior, the fact that
the offered price of the pen is sufficiently high and will remain "protected” a a high price may result
in greater percaived vaue. For some, the high price of the pen actudly adds to need fulfillment and
satisfaction. Such phenomenain terms of human behavior may be irrationa in terms of economics,
but very rationd in terms of psychic need fulfillment adding to non-monetary utility.

Non-economic, " Non-monetary" Utility



Undoubtedly, you have noted even famous economists with a handsome pen with the imprimatur of
awhite star on its cap. Their purchase behavior is not irrationa. They understand that the "vaue of
things' to them may differ consderably from a price determined purely from monetary- utility
factors. They recognize nortmonetary factors can contribute to a person's utility realization. Rather
than just knowing about the pricing of assets, they have decided on the "persond™ vaue of certain
assats. These economists and other people smply redlize and accept that rationd -- aswell as
irrationd -- behavior can exist and dso can prevail outsde the realm of pure utility-economics.

Implications Of Perceived Value

The notion of nortmonetary contributions to perceived vaue has profound implications, both
conceptudly and practically. For example, theoretically we post that current price discovery
"exchange mechanisms in competitive markets' will not necessaxily lead to the optimum dlocation
of resourcesin an economy or by afirm.* An example of practical implications of perceived vaue
theory: knowledge of how a potential segment of customers perceives the value of a product or
sarvice can guide a pricing Strategy -- sometimes including pricing ssgmentation -- yidding
increased contribution margin to a company sdlling product or services. Only incidentaly will this
contribution margin equa the margin redized through discovery in markets of asingle pricefor an
asset.

Decomposing Percelved Value

The percaived vaue of an asset by an individud a a point in time derives from a host of factors.
Weinitidly categorize contributions to the perceived vaue of an asset in two categories.

7?2 Utility-economic resulting from monetary- utility relaionships.

?? Psychic contributions, capturing al other non-monetary contributions to perceived
vaue

Multi-domain & Joint Effect Space

After introducing other concepts, we will provide details. An overview for now: utility and psychic
space provide a multi-domain space (MDS) in which a person arrives at a perceived vaue for an
asst a apoint intime. Figure 1 depicts the relationships. Joint effect space (JES) consdts of the
multi-domain space, what we will describe below as an action threshold, the market(s) for and
asst and interactive effects.

Figure 2 portrays JES. Behavior and associated trading (or non trading) of an asset hinges
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on relationshipsin joint effect space. Price discovery occurs in the market(s) under the influence of
asubset of individua agents potentialy active in the market. Only individuas whose perceived
vaue exceeds the threshold for the asset potentidly participate in price discovery. Of these, a
smaller subset actudly find market opportunities conducive to their participation in the market with
resultant price discovery precipitates a the margin and reflects the influence of participation
contributing to price discovery for the asset.

(Insert Figure 1 and Figure 2 about here))

Joint Effect Space

The market price of an asset digtills from an interplay of perceived values, action thresholds, and
market opportunities, and the subset of possible market participants who actudly participate in the
market. A joint effect space modd reflects that the observed price of an asset for most market
agents usudly differs from the vaue of an asset as percaived by an individud. Furthermore, it isthe
behavior of just a subset of individua agents who interact and trade a the margin to reved current
price that results in the observed price of an asst.

Market I nteraction

Knowledge of how people arrive at the perceived vaue of an asset a apoint in time, the
relationship between perceived vaues by individuas condtituting the "relevant” population at a point
in time are important in terms of understanding resultant market prices and returns. Offered price
aso can affect the compogtion and size of the potentid "purchasing population,” perceived vaues,
the resultant supply, demand and attendant price for an asset, and the aggregate contribution
margin redized by the sdlling agent.

Vector Representation

Anindividua may ddiberate in bath the utility or psychic multi-domain space. However, at any
moment in time when the individua has arrived at a perceived vaue, the perceived vdue reflects
the net influence of utility and psychic space. Perceived vaue thus stlems from joint domain space.
Individud vauation of an asset in joint domain space yidds a percaived vaue summarized in a
vector in economic- psychic space.

Figure 3 offers a vector portraya of perceived vaue (PV) by an individud (i) of an asset
(Aj) a time (TK). The representation relates the resultant percelved vaue vector to the rdative
contributions of utility and psychic space as well as interactive effects. Sub-vectors (hypothesized



to total 19 for this person at this point in time for this asset) representing different variables of
varying leves of influence in multi-domain space yielded the PVi. Remember, we are referring to an
individud, an asst, and dways a apoint in time. Some additiona comments about the vector PVi:

7?

7?

The length affects the potentia price a person will pay for an assat.

Sinceindividudsvary in risk averson for risky assets, an equd length vector does
imply each would be willing to pay the same price for arisky asst.

The orientation of the vector with respect to interna-externd providesindication
of, for example: the likelihood advertisng or comments of a sdesperson will influence
va ue perception person; whether the person is an innovator or an imitator; whether the
person will be influenced by crowd behavior or the report by an andyst about a
security; and many other issues | eft to another paper.

Weighting with respect to the utility-economic axis provides other ingghts. For
example, the extent to which a person will evaluate product featuresin arriving at
perceived vaue. A high utility person would assess whether the designer or classic pen
does write severa hundred dollars better than an dternative pen.

Vector orientation in the three planes reflects numerous other possibilities. One
person might purchase shares of a particular share of stock based on expected
economic benefits of ownership. Another might purchase the same stock because a
friend purchased the stock (high externd psychic influence) and he does not even
understand how to evaluate the expected benefits of ownership. Others may purchase
stock because "everyone dseis buying” and its seems the only thing to do. For
example, there are anumber of people who have and are purchasing mutud funds
without the knowledge of even knowing how to find out the price of afund share. Still
others are in an "equity fund," and do not know what equity or common stock
represents.

(Insert Figure 3 about here))

Action Threshold

An action threshold (TH) exigts for an individua (i) with respect to an asset (THiAj). A host of
variables determine the threshold's position in utility- psychic space. The resultant behavior of an
individua derives from interaction of the perceived vaue of a specific asset at apoint intime given
the action threshold and given opportunitiesin the market for the asset (Mg)), written as
(PVi[THIMa).



If the perceived vaue vector penetrates the threshold or dternatively withdraws from the
threshold, the individual seeksto act. He or she: does not buy, buys, sdlls, or holds the asset
depending on the interplay of his’her perceived value, action threshold, and opportunitiesin the
market(s). The ability to effect the desired trade and the terms of the trade depend on the
market(s) for the asset.

Figure 4 depicts an action threshold for a person (ATi) at apoint in time with respect to an
assat. Currently PVi does not pierce the Ati. Percelved value vector penetration of or withdrawal
from the threshold may result from a change in threshold location, a change in perceived vaue, or a
combination of both.

(Insert Figure 4 about here.)

Figure 5 reflects a change in the threshold, a change in the PVi, and a change in the number
of sub-vectors contributing to the PVi. These changes may have resulted from the influence of
advertisng. We defer discussion of specifics of the threshold to another occasion and offer just an
example. A parent watching a news report sees a house in flames and the reporter indicates a child
istrapped indgde. The parent changes his perceived value of smoke and fire detectors (PV
increases) and at the same time, the action threshold movesin. The person goes to the store and
buys a smoke detector for his child's bedroom and for hisown -- the decision to purchase made
independently of the existing price.

(Insert Figure 5 about here))
Individual Influence On Price

The relationship of perceived vaue to an action threshold for an asset and price existing or
discovered in the market determine whether an individua buys, sdls, or holds the asset. In this
interaction, an individud's action may or may not influence observed price for an asset depending
on whether or not the perceived value and action threshold interact with the market mechanism at
the margin. Exchange of assats occurs between those mogt willing to sell and those most willing to
buy. The resultant "discovered price’ does not reflect the perceived vaues of the asset by those
who did not participate.

Multi-Domain Space: Decomposition
Classfication yidding the domains of influence and behavior in the mind rests on the nature of the

variables, the decision process associated with these variables, and the resultant behaviora
influence. Such classfication provides abasis for initid modds of vauation that capture economic



and psychic behavior, both rationa and "irrationd” in both utility and psychic space. The space
classfication for multi-domain space are:

7?2 Utility-Economic space (US). Customary economic models of vauation such asthe
discounted cash flow modd for assetsfal in this space.

?? Psychic space (PS). Composed of dl variables not in utility-economic space. The
origin of influences on behavior prompts decomposing psychic spaceinto interna (1PS)
and externd psychic space (EPS).

7?2 Interactive spaces (1S). Joint domain space is an interactive space, as are;

2 Utility and psychic-internd (UP1)
7 Utility and psychic-externa (UPE)
7 Psychic-internd and psychic-externd (PIE)

Exhibit 1 offers some additional comments on aspects of utility and psychic soace.

Figure 1, offered earlier, characterizes the regions of multi-domain space. The addition of
the action threshold and market opportunities provides the joint effect space previoudy shown in
Figure 2. Joint effect space (JES) potentialy results in an action space since individuals may take
action depending on perceived vaue, their threshold, and the opportunity to act provided by
market(s).

Utility-economic space (US) represents factors of influence and behavior viewed as
rationa and logica in an economic sense. Variables of influence and behaviord influences not
germane to USfal in psychic space (PS). Many "dimensons' define the psychic space. "Emotions’
represent some eements of psychic space, aswell as possible ingtinctive or intuitive influences that
arise (conscioudy or unconscioudy) for other than utility-economic reasons.

Psychic Dimension Example

Although we defer a detailed discussion of psychic space to another occasion, limited discusson
illugtrates the range and potentia power of influence of the psychic domain of the mind.

Figure 6 depicts a dimenson with asngle descriptor. Proceeding in either "direction” on
this dimengion offers other "states’ and associated descriptors. Possible descriptors for dternative
dates of mind -- and at the extremes, beyond states of mind to physiologica response -- appear in
Figure 7. The order, choice, and spacing of descriptors reflect assessment by one individual.
Individuas would not necessarily agree on dl aspects reflected in Figure 7. This lack of agreement
is precisely one reason why perceived vaues for the same asset vary across individuds. The
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perceived vaue of certain assets would vary considerably depending on psychic Sate. The vaue of
an escape ladder would increase as sounds of bursting glass reach you, you hear air being sucked
out under the hotel room door, and you witness the fire burning through the door.

(Insert Figure 6 and Figure 7 about here))

Multiple dimensions exist in psychic space. Not dl are "emotiond.” By definition, none are
"economic” snce our depiction places economic factorsin utility space. For example, physiologica
dimengons aso exigt. The reaction of a human to changes in temperature influences many
dimensions. Segments of one physiologica dimenson dong with a different "emotion” dimension
gppear in Figure 8. Different stimuli can result in the same physiological response but for different
reasons. Example: Y ou may have "goose bumps' because of a change in temperature. Y ou may
a0 have "goose bumps' in response to someone relating a story or reporting an incident. Thisisan
example of the same physologica response to different simuli "operating on or within" different
dimensions of the mind.

(Insert Figure 8 about here))

In addition, in multi-dimensona space "proceeding dong” different dimengons sometimes
resultsin the same outcome. Emotiond response can result in paralys's, perhaps even acomaor
desth. In asimilar fashion, extreme cold can result in a comaand desth. For some dimensions,
extending the dimension in the "other direction” may lead to the same ultimate outcome: extreme
hest brings death.

Some behavior in the psychic relm may gppear irrationa from the economic perspective
but quite rationd in the contest of psychic goace. Psychic space can exert powerful influence on
behavior. Consequently, psychic space effects do have an impact on the perceived value of an
asset.

Multivariate M odél

We admit the model presented enjoys no generally accepted theoretica basis. We provide the
model without extended explanation of the assumptions about human behavior and without defense
of theindusion of certain variablesin the model.? Instead, we welcome the criticism that the model
is speculative. We do not seek consensus. Divergence of thoughts affords the chance for
discovery. We welcome the prospect of provoking thoughts and welcome fresh ideas from others.
Theseinitia rudimentary explorations seek to understand how to best characterize and model
agpects of human behavior related to the perceived vaue of assets. Ultimately the god is to
continue explorations with the aim of unearthing interrelationships between perceived vaue and
markets aswell as practica implications related to the pricing of assets and the dlocation of
resources by markets.
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In particular, the authors seek ideas concerning additiond variables to employ in anayss.
Second, since perceived values are not observable, the empirica chalenges are great. Survey input
from individuals regarding the perceived vaues of an asset may offer promise. For example, one
might be able to obtain the assessed value (as opposed to the current market price) of a company's
stock from anumber of andysts as a proxy for hisher perceived vaue for acompany. The
sdlection of ascalefor usein survey input isagreat chdlenge if one desiresto have varidbles
measured on a scae congstent with the underlying assumptions of various methods of andysis.

Figure 9 expands the notion depicted earlier in Figure 1. It provides a schematic showing
characterizing amodd. Later the paper provides a more detailed representation of the model.

(Insert Figure 9 about here))

[11. Modd: Overview

The behavior of an individua givesriseto individua perception of the value of an assst. The model
recogni zes the perceived vaue of an asset sems from individud behavior reflecting both economic
and psychic consderations. It dso dlows for conscious, unconscious, dominant, influence, and
internd and externd effects of variables on an individua. Notes on these issues gppear in Figure 9.
Decisons resulting in the PVi may result from:

?7? "Rationd" decisonsin the economic context.
7?2 "lrrationa" decisons given the prescriptions of economics.

?? From rationd and/or irrationa behavior and decisons made in the context of "psychic”
regions of the mind important to the individua independent of the economics.

?? Interaction of economic and psychic space factors, e.g., moods and sentiment affecting
the "price of bearing risk.”

The modd characterizes the perceived vaue vector of an individua for an asset a a point
in time with a summary vector. The perceived value vector PVi results from two sub-vectors:

?7? An economic or utility vector representing the contribution to vaue of economic and/or
utility of an asset as percelved by an individud given individud circumstance and
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expectations.

?? A psychic vector contributing to perceived va ue reflecting additions to perceived value
resulting from behavior unrelated to economic factors.

In addition to identifying the proportiona contributions of the economic and psychic
vectors to perceived vaue of an asset, the mode desegregates the psychic (nor-economic,
behaviord) vector into "externd” and "internd” psychic components.

The externad component captures the contribution to perceived vaue semming from an
interaction effect of the individua with other behaviord agents. The influence of crowd behavior on
an individud's perception of vaue is an example of an externd psychic effect.

Theinternal component represents the augmentation to perceived va ue independent of
interaction effects of other people. An individud liking an expensive pen solely because of how it
works, feds and how it looks without regard to the socia message or aspects of having such apen
represents an internd psychic effect that influences the percelved vaue of the pen.

Psychic factors can play arolein the perceived vaues of red and financid assats. Some
individuas wanted shares in the IPO of Netscape because they thought it would represent a good
economic investment. Perhaps one factor these individuas congdered in their economic andysis
was the behavior of others that would lead to share price behavior at least initidly yielding attractive
returns, "the fast buck." For example, some rationa economic agents may have purchased shares
in anticipation of irrationa economic behavior by others.

On the other hand, some that purchased Netscape shares wanted the shares for psychic
reasons. This subset of investors aso contributed to resultant price behavior even though some had
not even aremote notion of the nature of a share of stock and the economic consequences of
owning stock. Although such behavior may not pass the test of rationd economic behavior, it may
derive from rationd behavior in the context of need fulfillment not measurable by the "economics.”
Stll, the behavior of such individuas influenced share price.

Expanded M odel

The utility-economic vector captures the effect of economic variables on perceived values.
Example: the economic benefits of owning abond in terms of expected cash flows, risk, and
attractiveness compared to dternative investment opportunities. For a bond, one expects rationa
economic behavior will result in apercaved vdue summary vector having dl or substantidly dl of
the vector attributable to the economic component. However, for certain assets (including financia
assets during periods of "excess') the psychic vector reflects additions to perceived vaue tracegble
to non-economic factors. Example: the value to some owners, independent of functiond utility, of a
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particular pen having a unique white trademark design on the top of its cap.

The modd:

7?

7?

L eaves the classic economic variables and their effect on percelved vaue in tact.

Allowsfor "psychic contributions' to the percelved vaue of an assst. The mode
decomposes the psychic vaue vector into secondary components or sub-vectors
representing internd as well as externad psychic based factors. The dichotomy into
externd and internd influences isimportant in many gpplications such as advertisng and
point of sdleinfluence.

Classfies sub-vectors contributing to the psychic and utility components as core and
overlay, dominate and influence, externa and internd. For terms previoudly not used

Corefactors are common to al people (e.g., fear in the face of certain
circumstances). Theinfluence of core factors varies among people and across time.

Non-core overlay contributors to the psychic vector are trangtory in presence and
weight. Rather than aways present to some degree (core), these influences are
trangent. Under certain circumstances these factors are present with some weighting.

Dominant varigbles usudly dways have a high weight. Influence varigbles have
greater variance in weight depending on circumstance and/or the asset.

Unique factors are individud specific and contribute their influence either "dl the
time" or only under certain conditions. Certain "persondity traits' whether innate or
developed might result in unique factor influence. These are not given separate variable
gatusin the mode and they will exert thair influence on the error terms. We may later
add separate variables for unique factors.

Recognizes influence in utility and psychic space may derive from both the conscious
and unconscious.

Allows for different economic and psychic components and weighting across
individuals and with respect to each individua, across time and circumstance. For
example, only under certain circumstances does crowd psychology seem to influence a
large number of people. In addition, crowd psychology influencesindividudsto a
different degree, and may not affect some individuds at dl.

For economic and psychic factors, the model characterizes the weighting of each factor
for each individud at point in timet as an eement of adigtribution of weights. The
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characterigtics of the resultant ditribution of weghts of individuas give weighting for
the factor. For example, concentrated consensus (low variance) on expected growthin
earnings for the "market” may result in a heavy weighting of expected growth in
earnings of the market resulting in a greeter influence of this expectation on market
vauation.

?? Takes account of interaction between perceived economic value and psychic factors.
For example, a apoint in time psychologica factors may cause one to assgn greater
vaueto the utility of ownership.

?7? Offersasample array of psychic based variables useful in the examination of perceived
value and the observed price and return behavior of assets.

?7? Incorporates the concept of the action threshold for decison making and the influence
of the action threshold on the purchase decison aswell as price of an asst.

Variable |dentification

Identifying an array of variables that may directly or as a proxy measure psychic factors
contributing to the percelved vaue of an asset represents a formidable chalenge. In addition, some
psychic variables are specific and have weighting only to subgroups of the population. For
example, membership in an afinity group such as retired military might serve as aproxy for certain
psychic factorsincluding "patriotism.”  To the extent such affinity doesinfluence perceived vaues,
"made in the (person's home country)" may cause members of this subgroup to add some
increment to perceived asset vaue.

Other variables likely influence alarge mgority of the population without regard to
particular demographics or affinity. Separately examining different affinity groups may result in
identifying factors present across dl groups and separatdly, factors having important weight only to
apaticular afinity group. For example, one may find certain psychic factors present and with
relatively high weights for affinity groups concerned with nature and with the environmentt.

Some exiting variables employed by andysts offer promise. Measures of consumer
sentiment and indicators of consumer confidence are possible candidates for variables.

A variable may operate in both utility and psychic space. Factors such as interest rates may
affect both economic and psychic components of valuation differently for different people. Low
mortgage rates may prompt some people to decide to buy alarger house based on rationa
economic anadysis of the relative attractiveness of interest rates given expectation about future
interest rates. The price such individuds are willing to pay for the asst isindependent of the
availability of the low rates. These rationa economic agents detect the over-pricing by the sdler of
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the house because the sdller seeks to take advantage of buyers having a high psychic influence.

For other potential buyers, psychic factors contribute more to the perceived vaue of the
house. The low rates and the chance to buy alarger house and "finaly get the house we want"
affect mood, percelved vaue, and or the action threshold. The importance of psychic buyers may
result in awillingness to pay more for the house because of the sgnificant influence of "psychic
drivers' in the purchase decison. The net economic effect (low rates offset by higher purchase
price) may result in these individuas actudly paying more (net) for the dream house than they
would have paid when mortgage rates were higher. Despite this, they may be happier about the
outcome.

A Modd Form

Exhibit 3 provides the bass for amodd. The form of the find mode sdected for empirical work
will depend on the selection of the method of andysis. We must admit that we have no
preconceived notion that argues for alinear, additive-interactive model. Notes related to the model

appear as part of the exhibit.

Error & Miss-specification

Efforts to decompose error and miss-specification, and interactive effects pose a specid chdlenge.
Opportunities to unearth interactive psychic- utility require a sufficient sample Sze of individua
perceived vaues for the same asset. Prliminary efforts suggest a possible new technique: creating
and including newly defined variables that are some combination of hypothesize separate utility and
psychic variables. We term these " continuous scale dummy variables (CSDV)" snce they may take
on vaues other than the normd binary 0,1. The gpproach using the CSDV isin some sense
convoluted, but we think it offers great promise. To our knowledge, others have not described the
proposed method.® Details on origind efforts to formulate this method appear as Appendix A.

Possible Empirical Techniques

Severd empirica techniques may prove useful in exploring the relationships related to percelved
values, economic utility, psychic factors, and the market(s)- pricing mechanisms. Empirica
experience may suggest dternaive methods. The choice of a multivariate andys's technique hinges
on the specific factors of interest. For example, attempts to identify common psychic factors that
seem to influence equity investors might suggest orthogond factor anadyss. Regardless of the
choice of method, likely empirica sampleswill not conform to the underlying assumptions for most
techniques. Consequently, we must exert caution in relying on any "datistica sgnificance” Never-
the-less, careful use may proceed aong severa avenues.
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Employing canonica corrdaion to unearth latent variables which influence other
variates or to investigate the dependence structure among variables.

The use of principle components, perhaps to summarize a utility, externa psychic, and
interna psychic vector.

Using discriminate andyss to distinguish and creste groups that vary in terms of the
importance of psychic influence on behavior. One might aso discriminate according to
the importance of externa versus internd psychic behavior on the effectiveness of
advertisng, purchase decisions or whether or not a brokerage house might solicit
business from subgroup of potentia clients (those who respond to externd influence)
compared to another group (those not influenced by externd interaction.)

Application of factor analysis to discern what utility or psychic based variables
customers associate with a particular product or service.

V. Hypotheses For Future Research

Some hypotheses that may prompt additiona thoughts and research ideas by readersinclude: We
posiulate the psychic domain has influence in severd ways induding:

7?

7?

7?

the psychic influence on the price of risk.

effects on the total perceived value (utility + psychic vaue) of an asst.

adtering the portion of the "action threshold” for decison making.

through interaction with the utility domain, affects the perceived utility value of an asst.
the response to change in circumstance (for example, continuing to hold a stock
following alossin vaue with hopes the price will go up "to what | paid for it" even
though rationa analys's does not yield a conclusion suggesting improved price and
recover of andyss)

"influence risk" associated with adecison that results from externa psychic

contributions, eg., the influence of "the crowd" on the behavior of an individua
investor.
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We postul ate with respect to psychic vaue:
?? perceived psychic vaues of an asset affect the market price(s) for assets.

?? the percaived vadue of an asset varies across individuas due to psychic and utility
reasons.

?? for anindividua the perceived vaue of an asst varies

according to circumstance.

maood.

interactive effect of individud's utility- psychic space.

interactive influence of individud with another person'(s) psychic and or utility
space.

7 interactive influence of individud with the environment, the environment including
the market(s) for an asset.

N3 3 3

?? the proportion of tota percelved vaue traceable to the psychic domain varies
consderably across time and circumstance. For example, high externa psychic
influence characterizes periods of "market excess' and investor "speculation™ and
deveoping "investor frenzy."

Resear ch Opportunities

Numerous research possihilities exist that focus on perceived values of assets, thresholds,
interaction of people with market opportunities, and the resultant behavior of people and in turn,
prices and returns for red and financial assets. Other avenues of research address implications for a
firm pursuing the creetion of value. For example, for some products or services, understanding
factors that result in the percelved vaue of an asset is dso important in terms of pricing and
production. A partid list of potentia research opportunities gppearsin Exhibit 2. For thefirst
research topic, we sketch an approach that may prove fruitful.

Determining The Effect Of Psychic Factors On The Price Of Risk

For example, examination of the change in Price/Earnings ratio for amgor stock index controlling
from economic variables such as changes in anaysts forecasts of earnings for the index, expected
growth in earnings, and other economic variables thought to influence the PIE ratio. The
unexplained "resdua change' in the PIE may be partidly explained by variables reflecting the
influence of psychic space on the price of risk and the resultant P/E. For example, "consumer
confidence index" and variables purported to measure the mood of investors may explain aportion
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of the change in PIE not accounted from by varigblesin utility-economic space.

This approach provides only indirect measures snce the change in P/E ratios derives from
only the subset of potentid investors who actudly participate in the market. On the other hand, the
absence of participation by the other set may dso affect the P/E ratio for the index. Examination of
periods of "market excess' and periods preceding "market corrections’ may unearth psychic space
effects on the P/E and other measures.

For certain assets on some occasions, the perceived value of an asset by many of its
owners equals or approximates the observed market price. In other instances, considerable
divergence may exist between perceived values and market price. The perceived vaue of an asset
sems from a hogt of factors an individua somehow integrates with result of perceived vaue.

V. Summary

This paper digtinguishes between percelved vaues and the price of an asset. It traces perceived
vaues of red and financid assets to multi-domain space that alows for utility-economic effects and
psychic effects; introduces the concept of individua action threshold for each asst; relates
perceived vaues and the action threshold to market opportunities and resultant price discovery in
joint effect space; depicts the circumstances under which individuals act and buy or sell an asset
given PV thresholds and PV; offers amulti-factor

modd for asset vauation that dlows for economic and psychic variables and interactive effects;
suggests psychic variables potentialy useful in conjunction with economic variables to support
research; and suggests severd topics for research.

Notes

1 Perceived vaue of an asset by an individud at a point in time influences the acceptable price to that
individua of the asset. The author is exploring the implications of the "acceptable price principle’ in
terms of effects on price discovery, the alocation of resources in an economy, as well as practica
implications for individuals and companies.

2. Current research in progress focuses on a variety of issues such as core, dominate, overlay,
influence variables as wdll as "conscious and unconscious variable influence' and issues related to
"indinct.” Weintentiondly limit the discussion of these factorsin this paper. The author welcomes
the opportunity to work with othersin this area.
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3. We would appreciate readers advising us if they have seen this technique used previoudy.

Please Note

Because of a formatting problem, a couple of extra blank pages appear
between some exhibits. Please scroll past any blank pages.
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Utility Space:

Utility Value:

Mind Domain:

Realm of mental influence in which consciously or unconsciously sense, evaluate, and make decisions about the
match of an asset in meeting utility needs.

Portion of perceived value attributable to rational "economic analysis" associated with ownership of the asset.

Rational, in the sense of "classical”" economic decision making. Logical. Conscious, unconscious, preconscious
influences.

Examples: " The cash flows and risk of thisinvestment seem attractiveand ..."

Psychic Space:

Psychic Value:

Mind Domain:

"We need aplace to live and this house will meet our needs.”

Realm of mental influence in which humans consciously or unconsciously sense or experience, assess and make
decisionsrelated to non utility need. Example. "I know she does not really need a new fountain pen but | really
want her to have this one."

Psychic spacereflects "internal" and "external” psychic influence. The internal and external proportion of
psychic influence varies across people. For an individual, internal-external influence varies by circumstance, time,
mood, and the nature of the decision (e.g., buying along sought after stamp for his collection vs. purchasing a
new washing machine).

That portion of perceived value that exceeds the utility value of an asset.
Emotional realm or "psychic domain." Perhaps-- at |east with respect to certain circumstances, e.g., "survival" --

influenced by primal brain and or the unconscious and preconscious. For example, instinct may affect the
emotional realm of the Mind.

Examples: Purchasing astamp "I have long sought” may result in a perceived value and threshold price that exceeds what an

informed person (including the purchaser) would normally pay in current markets.

"I would like to own shares in thiscompany. | think it isimportant ..."
"This house seems comfortable and | think we would be happy here."

Psychic Domain and " I nfluence Risk"

Influence Risk:

Example:

The"net effect” in terms of hesitancy to own assets resulting from the influence of variables of the utility or
psychic domain.

Investors expect earnings for the market to increase above current market's expectations but do not purchase
securities or even sell because of "feelings of uneasiness” not traceable to "economics." Increased risk aversion
and an increased price of risk affects security prices.



Determining the effect of psychic factors on the price of risk.

Egtimating the "speculative component™ of market behavior.

Psychic influence (e.g., name of stock) on the pricing of IPOs.

The use of psychic variables to attract/maintain a sable clientele for a company's stock.
Perceived vaue and the concept of acceptable price.

Price discovery vs. acceptable price: implications for alocation of resources.
Differentia pricing in market ssgments.

Mood effects and the purchase decision.

Influencing psychic variables to dter perceived vaues.

Manipulation of action thresholds to stimulate saes.

Identifying action psychic factors.

Unconscious variable(s) effect (e.g., innate fear) on percelved vaue.

Externd psychic influence on perceived vaue, threshold, and purchase decison.

Altering action thresholds to simulate sdes.






Exhibit 3
Model Characterizing Perceived Value Of An Asset @ Timet

Individual i Utility-Economic Factors Interactive& Error Psychic Factors

PVi Core(dways) Overlay(sometimes) Dominant I nfluence US-PS Core e.g. acceptance  Overlay Dominant  Influence

Subvector Representation
PVi = cul+ cu2+ ... dul + du2 + ... iel+ie2+ .. cpl+ cp2+ ... dpl+ dp2 + ...
oul+ ou2 + ... iul+ iu2 + ... opl+ op2+ ... ipl+ip2+ ...
Summary Representation
PVi = CU + OU + DuUi + [Ui + |Ei + CPi + OPi+ DPi + I Pi
Explanatory Notes:

If examining PVi for an individud, al terms have the number of that individud added as an identifier. For example, for individua 37 in asample, cul,37 +
cu2,37 + ...

PVi =1, ..n Summary vector representing individud i's perceived value for an ast.

cuandou =1,..]j Core and overlay utility factors and CUi, OUi are summary effects of cu,ou factors, individud i
cpandop =1,..k Core and overlay psychic factors and CPi, OPi are summary effects of cp,op factors, individud i
duandiu =1,..1 Dominant and influence varigbles and DU, 1 Ui are summary effects of du,iu factors, individud i
puandip =1,..m Dominant and influence variables and DPi, | Pi are summary effects of dp,ip factors, individud i
iande =1, ..n Interactive and error factors and | Ei is summary of dl interactive and error factors, individud i.

w =1.0-00 Waeghting of each factor where sum of weights of dl factors = 1.0. The sums of the weights for CUi, OUi, I Ei,
CPi, OPi asafraction of 1.0 indicate the relative importance of the factor groupings.
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Appendix A
Continuous Scale Dummy Variables (CSDV)

Continuous scde dummy variables (CSDV) may be useful in various forms of multivariate
andysis. Toilludrate the potentid technique, we proceed assuming we desire to detect utility-psychic
interactive effectsimportant in individua determination of the perceived vaue of the same asset.

Separate from interactive variables, the modd contains variables hypothesized asimportant in
utility space, e.g., interest rates, mortgage rates, inflation rate, home purchase index, the price-earnings
multiple for abroad equity market index, new car sdes....

The modd contains separate variables thought to capture aspects of psychic space, eg.,
consumer confidence index, fine jewery purchase index, sentiment index, ratio of bright-color new car
purchases to staid color new car purchases, ratio of dollar vaue of certain options (hypothesized as
nor+economic utility) on new cars to base price of new cars, ....

The CSDVs are newly defined variables representing some combination of hypothesized
separate utility and psychic variables. These serve as what we term " continuous scale dummy variables
(CSDV)" since they may take on vaues other than the norma binary 0,1. Examples of CSDV variables:
the product of the consumer confidence index with the inverse of interest rates, product of bright-color-
car ratio and the price-earnings for the market. For example, the "logic” for defining the color car ratio
and P/E for the market hinges on the notion that, as people are more confident and lessrisk averse, they
purchase brighter, more "aggressve" colors. Less risk averse would aso change the price of risk and
the P/E ratio. It might also result in greater confidence in growth expectations ... aso a variable affecting
the P/E ratio for the market index.

In the current scenario, use of this gpproach assumes psychic-utility interactive effects in terms
of interactive variables of importance and/or weighting of variables are equd only randomly for
individuas.

Initid efforts to unearth true interactive variables require sample data on the perceived vaue for
the same asset by anumber of individuds. We randomly sdect a holdout sample and then randomly
divide the remaining sample into a number of subgroups. No reported interaction effects by individuas
areincluded in the raw dada..

The technique dlows for capturing the "potentid error and miss-specification” in an initid group
of the"newly defined composite utility-psychic” variables. Let's hypothetically assume nine CSDV's Ex
antes, we do not know which of these nine variables collectively will reflect error and miss-specification.
We do not want to "force" discovery of interactive psychic-utility effects. Consequently, econometric
efforts mugt dlow cdlassfication of dl nine CSDVs as error and miss-specification terms.

Ex pog, classfication as an interactive or error variables depends on the behavior of the
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coefficients for each of the nine CSDV's compared across the subgroups. Recdl, ex post, coefficient
behavior may prompt classifying al CSDV's as variables capturing error and mode miss-specification
implying no detection of interactive effects.

Anayss of the data for each subgroup yields estimates of the coefficients for each CSDV. We
preserve these estimates for use in amoment. Next, we randomly create fewer subgroups but of larger
sze and again estimate the coefficients. Last, we estimate the coefficients for the full sample lessthe
hald-out group.

Comparison of the coefficients of the CSDV's estimated for different subgroups may dlow oneto
discern of the CSDVsreflect errors and miss-specification effects as opposed to interactive effects. For
example, coefficients of Smilar magnitude on the same variable across subgroups -- particularly if the
gtability of these coefficientsincreases as the number of observations in subgroups increases -- suggest
these variables in fact reflect modd miss-pecification and error. This conclusion rests on the assumption
that individuas only randomly have the same interactive effect. If this assumption iswrong, we have
erred on the conservative Sde in that we end up classifying the variable as error rather than risk
erroneous classfication as interactive.

Let's assume we classfy seven of the nine variables as non-interactive. The two remaining are
interactive variables. We replace the saven variables with an error term and keep the two interactive
variables. Next, we define additiond CSDV's and repest the procedure. Repesting this agorithm until
we run out of ideas for potentid interactive variables hopefully yidds afina set of interactive variables
and the customary error term. We use this derived model on the hold out sample to determine the
proportions of PVi explained by utility, psychic, and interactive utility-psychic effects.

Theremay be a priori of reasons to suspect different affinity groups would have different utility,
psychic, and interactive variables (and/or different weightings of the same variables) explaining the
perceived value of an asset. For example, people under 35 who drive BMWs may "view" and value a
gx-disc compact disk player somewhat differently than people over fifty whom own recreationd
vehicdles.

To investigate these possibilities one purposaly forms samples hypothesized as biased.
Coefficients weights that differ across subgroups for the same "variabl€' may indicate interactive effect
ance we hypothesize interactive effects likely vary across people. Success at unearthing possible
interactive effect variables now alows additiond investigation. For example, one might hypothesize the
interaction between bright-color-car ratio and the price-earnings for the stock market varies by age
grouping or professon. Non random sub grouping according to age group and analysis might then find
discernible differencesin the coefficient for this variable across such sub groups.

Comparison of affinity groups with non affinity groups represents another potential application
amed a discerning which psychic variables are important to those in an affinity group.
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Multidomain Space: Perceived Value Vector
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Figure £

Perceived Value, Action Threshold & Market Opportunities
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Action Threshold

Perceived
Value
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Utility-Economic

Percelved Value In Utility & Psychic Space
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Subvectors = 19: # subvectors can vary by individual by time for same asset
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Figure4
Perceived Value Vector & Action Threshold
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Change In Threshold & Perceived Value Vector
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Internal Z ’ "New PVi
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+ External Psychic

Subvectors = 22: # subvectors resulting in PVi can vary for same individual, same asset, with time.
New PVi has changed orientation and length due to different weightings and subvectors.
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Figure 6

Sample Psychic Dimension
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Figure 7

Sample Psychic Dimension
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Figyuie o

Multiple Psychic Dimensions
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Perveived Value: Multi-Domain Space Model

Utility-Economic Space Psychic Space

Conscious & Unconscious Conscious & Unconscious

Core &  Overlay Core &  Overlay

NI N
Dominant & Influence Dominant & Influence

External & Internal External & Internal

Conscious: Aware considers variable.
Unconscious: At time of decision, unaware considering variable. I

Interactive:
Utility-Psychic

Core: Variables usually or always present to some degree.
Overlay: variables that vary with circumstance.

Dominant: Usually or always of high proportional weight.

Influence: Weighting varies depending on circumstance.

External: Variables and/or weighting result from external influence.
Internal: Variables and/or weighting independent of external influence.
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Notes

xeived vaue of an asset by an individud at a point in time influences the acceptable price to that individud of the asset. The author is exploring the implications of the
septable price principle” in terms of effects on price discovery, the alocation of resourcesin an econony, aswel as practica implications for individuas and companies.

rent research in progress focuses on a variety of issues such as core, dominate, overlay, influence variables as well as " conscious and unconscious variable influence” and
esrelated to "inginct.” We intentionally limit the discussion of these factors in this paper. The author welcomes the opportunity to work with othersin this area

would appreciate reeders advising us if they have seen this technique used previoudly.
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