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ABSTRACT

This paper provides a summary of Whittemore-Yovits’ mo-
del. Some objections have been raised, mainly the use of the no-
tion of distance in the computation of the pragmatic information.
Instead of the distance we are suggesting the use of the probabili-
1y distribution to frame the decision outcome. The pragmatic infor-
mation will rather be the diversity of probability relative to the set
of choices.

RESUME

Cet article présente 'éssentiel du modeéle Whittemore-Yo-
vits concernant le calcul de I'information pragmatique en milieu
probabiliste. L usage de la notion de distance dans le calcul de I'in-
Jormation pragmatique a été remise en question. Il a été suggéré
plutot l'usage d’une distribution de probabilité comme cadre prévi-
sionnelle du choix et du résultatr d'une décision. L’information
pragmatique sera dans ces conditions la distribution de probabilité
relative aux choix décisionnelles. :
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1. SUMMARY OF WHITTEMORE-YOVITS MODEL
1.1 Hypotheses Statement

Whittmore-Yovits' model is rooted in three fundamental
mpotheses :
a «Information» and «decision-making» have a constant

=ationship. It is implicit in the model that this relationship has a
causal nature.

b. Information «exists», therefore it can be objectively
measured, and the means to do so are also available to the deci-
“on-maker, because they «exist».

e The Decision-Maker must have somehow a decision
making tool (a model) allowing him/her to evaluate the discrepan-
= between predicted and actual «observables» as a result of any
fecision for which he/she is accountable. The rationale of this is
“2at the decision-maker should have a feedback that allows him/

ST 1o correct any deviation from prediction.
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1.2 Assumptions

Seven major assumptions underlie the structural basis of
Whittemore-Yovits model.

Assumption 1

The decision maker is confronted with a set of alternative
decisions that determine his/her action. That set is noted :

A—[a,,az. ..,a,. vl -

=112,

Assumption 2
Each individual alternative a, is determined to produce &
certain level of output o,. The possnble outputs constitute a se

- noted :

0—{0.,0.,, 0;,...,0,}
j=(1,2,..n]

Assumption 3
Based on the goal structure of the organization, the outcome
o, may be given a relative value V(o)

Assumption 4

Each element of decision, that is each ordered pair (a, o) is
contingent upon a state of nature s,. The authors defined that state
of nature as one’s understanding, the réle of the decision maker,
his/her rationality, the environment and.’or'a combination of these
elernents The set of states of nature is noted :

sL {[s,,sz, vsS)

= nxm

Assumption 5 -
The Probability that a couple (a,, o) or the event (a;, 0,) occur

under the influence of the state of nature s, is noted P(s,), thh the
conditionthat :

ip(sk) = ]

k=1

76 -



The measure af a "Programiic information”. ..

Assumption 6
The probability that an alternative decision a, produces an
come o, is w, and it is noted :
P(ai.Oj) = Wij
With
n
Z Ll

j=1

Assumption 7 _
The new information that is used by the decision-maker has

“»e original effect to change the various representatives of his/her
‘mcertainty. And that change will be noted :

[ 1 f 1
P(s P
0L, =P AR

(2] ~[9)] + 4wy

i+

1.3 The Major Findings

Finding |

The concept of executional uncertainty is one of the major
~=ims of the authors. They contend that the decision-maker must
wwercome that uncertainty in order to choose the appropriate al-
‘=mative decision a. that yields a desired outcome 0,.

Finding 2

The pragmatic information I(D) contained in a set of data or:
message is equal to the difference of the value of the decision-
wate of the decision-maker after and before receipt of the mes-
saze. In mathematical form, this statement will be noted :

I(D)= V(DS,,) - V(DS,)
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2. MEANING OF THE RESULTS

a) Four functions can be attributed to the generalized
information system; these include : the information a¢quisition and
dissemination function, the decision making function, the execu-
tion function, and the transformation function.

b)  Each of these functions is committed in collecting, sto-
ring, operating, and disseminating information.

c¢)  Within the context of the generalized system, informa-
tion is what is used as raw material, as resource to generate obser-
vables, or economic outputs.

d) The decisionl-maker may be said to «transduce» infor-
mation to observables. (P. 233).

3. DISCUSSION
The fourth meaning in line (d) may be debatable. It would
suggest that if a decision-maker has a model of achieving his/her

optimum for instance the one shown in Fig |, his/her predecided
output A(X)+A_ will be achieved exactly as observables.

Fig. 1

F(X)=A(X) +A,

F=Function

X = Choices

A = Matrix of Choices
M =Parameter

This can be true in extreme cases, but most of the predicted
outputs will be different from the observable achievements. This is
in fact the foundation of the decision-making role, to receive «feed
back» (P.233) for future readjustments. If predictions are equal to
achievements in principle, the decision-making function may be
seen as redundant.
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Unless there is a typesetting error, the execution function in
“sis model is what might be called the operational function, that is
<%= function that transforms inputs into outputs or observables it
~annot be otherwise, given the direction of the iteration Fig. 2.

Z-vironment Environment
. Informalion / o] \
. Acquisation [Information| Becision-
‘ : : 3 11 Execution
. and T T £ > ‘Maklng %ﬁ;" (E)
dissemination - (DM}
| (IAD)

f Observables
Data Transformation je—————————l
f €T

Fig. 2 The generalized information syslem
model.

Most importantly, it is in the execution level that either the
slue-added is gained or the lost is inflicted to the operation as
sompared 10 the actual level of observable outputs. At this stage
semendous changes have to be operated in Whittemore and Yo
ges’ mode] .

The nature of Ackoff's factor in Whittemo;é and Yovits model,
5= [Pad-L| ‘
= m m=(
=1

will shift from «distance» (P. 228) to a relative entity belonging to
+ne set of real numbers. |

As a distance, B, belongs to N, the set of natural numbers
sherefore excludes all the negative ones. But we have advocated
shat the execution function may or may not meet the expectatidﬁs
of the decigion-maker, thus B is susceptible to be positive for a
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value-added or negative for a lost. In this context, if B may ta
values from -co to +oo the domain of validity of B will be
(relative numbers). The value of B is therefore as following :

B= 2{%1) - %}

m#0

The summation function is linear thus we must have :

_B=§'P(ai)-2511-

i=1

13
B=Y Pai)-L
mnd oo

i=}

3 pai
i=] is the probability of occurance of the universe
of all the possible decisions, thus

i P(ai) =1
=l

And by substitution, the system (4) becomes as follows :

I.

B=1- m<0

m

B is the potential observed gain or lost subsequent to the
decision in information-rich environment. Our next problem is to
investigate what is the probabilistic law that rules the gain and the

lost. Represented by :
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5 4
=-%1-+ 1,withme R

To achieve this investigation, let us define a function f such that :
f:R-]-,11=[0,1[
8
mby —+1

7is a function that we are going to study.
m is Ackoff’s parameter.
2" is the domain of definition of m, that is all the positive numbers
#xcluding zero.

Condition of First Order.

The derivative of f follows the rule :

=2 ifu=m-1

V =m
_ m(m - 1)" - (m - 1)(m)’

m?

fi(m)

- mx1 -m+l

m2
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gk
m?.

f(m) = Lz always positive

m
Variation of f(m)
lim f(m) = -eo limf(m)=1
m—0+ © m—+ee
f(m)=0
m=1

in summary, we can put these mathematical findings into a single
table.

m O 1 4 co
f'(m) + |
f(m) — T
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Interpretation.

. The shaded area represents the excluded values of m
and f(m). i

2. - m is the number of alternative decisions the decision-
maker is confronted with.

3. The analysis shows theoretically that if m is between -

O+ and | fim) will be negative. Practically it means that in an either-
or environment or at the extreme when the decision-maker does
a0t have choices at all but one single dictorial decision, the proba-
bility that it be wrong and incur a loss to an organzation is evident.
The value of the function f (m) goes below the horizontal axis.
That region below the horizontal axis corresponds to negative
values of f(m) in theory. But it does not make sense to have nega-
tive probabilities. That is why the probability curve is dotted.

4. As m increases, fim) increases slowly in a logarithmic
way up to the asymptote f(m)=1. What this means is that as the set of
choices grows, the decision-maker have better chances to have a
positive value-added. The model shows that the more the decision-
maker has many alternatives, the better the chance of gain. But the
magnitude of the certainty of gain is limited by the structure of the
decision making. That structure is represented .in the model by the
asymptote at fim)=l. This asymptote represents the probability of
certainty. It has just been demonstrated that the distance that sepa-
rates the decision-maker from the right decision is not the appro-
priate tool to garantee a successful decision. Rather, it is the num-
ber of alternatives that determines the probability of gain. The
argument against the use of the notion of distance comes up with
the computation of the value of the decision state DS at time t.

(P.229) _
| ok oo

V (DS, ) ==

if t = 4o, 2 1Py (ﬁl)*;%} *ti"; (ai) - o
i=1 i=1 '

85



Fréguence Sud N°I2

We know that iPt (ai) = 1
i=1

=) $oo

What means 1/2 in the scale of value of Whittemore-Yovits’ model?
We probably do not know.

Therefore the finding of Whittemore and Yovits’ model is
more theoretical than it is practical.

If V(DS,) does not have a practical meaning, neither V(DS,,)
nor I(D) will have one.

This puts into question some aspects of the model.

4. ALTERNATIVE

We should not be interested in the distance that separates
the DM from the state of undeterminism. In a universe of probabi-
lity everything can occur as long as the probability of occurrence
is different from O. By taking the best position that minimizes the
distance, the DM can still engage a catastrophic ‘action. This pro-
ves that the distance in this context is not an appropriate leverage
to prevent a decision making disaster.

However the disaster'or a bad result can still be prevented
even if the distance is maximum. As long as that result is governed
by a probabilistic law. Therefore absolute value, should be substi-
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tuted with relative values. The relative values will show the actual
variation of the output subsequent to a decision. The output could
be a gain (positive output), or a loss (negative output) depending
on the value of B, (or expression §).

The graphic representation of f{im) when a decision maker
has more than one alternative decision, or m€ {1,400}  shows
that the probability for him/her to have a gain varies from 0 to |,
that is from uncertainty to certainty. Because m € {1,+os} ,
Whittemore and Yovits’ model is an open system model of deci-
sion making. 16

CONCLUSION

The model that is suggested here for re-examination is among
the most sophisticated in the field. Although very theoretical, the
relevance of the issue makes the model an interesting subject of
discussion. This paper argues that the assessment of the distance
that separates the decision-maker from the the state of uncertainty
is not an accurate way of overcoming uncertainty. We are sugges-
ting that a decision-maker should rather have a distribution of
probability of gain or loss, that is, a set of stochastic alternatives.
We have shown that under a set of stochastic alternative decisions,
the probability of gain will vary from O to |, that is, from uncertain-
1y to certainty.

11) Bruce J. Whittemore and M.C. Yovits, A Generalized Conceptual Dml?pment
for the Analysis and Flow of Information : Journal of the American Society for

Information Science. (May-June 1973) : 221-231.
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