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Economics of Information

L. Cost Vs, Value

Bm sucocss is built on nn effective
collection #nd use of information. With
data becoming more voluminous daily, it is
“increasingly important for businessmzn (o
know more abuu: the different aspeots of
“#cquisition of business information as it is

_an important input in the Management
- decision

making process.

It is the purpose of this paper to address
itsell’ to the problem of Cost and Value of
hfmnm Its ed that the oost of

nforms must not exceed its
value. An attempt to design a quantitstive
cost/benefit model for mi‘nrmmi?}?: with the
aid of an illestration follows. This is
juxtsposed with s discussion on the ﬂmmm
of manapement decision and alse the various
“decision models confronted by a manager.

3’. m—-m and Purpose
g has :‘m dmm;mu—mu
iness, ge ond economy
‘Tﬁt,;l: four dmnmc;::. ?:f information can
‘come Into conflict. However, a dclicate
wﬁh;m be wmﬂmm The
mformn generated should aid manoge-
ment dmmlsiun m&kmgp&;;;;imﬂiilung r::i

ponse at the & ate decisio
centre. A decision is d:ﬂ:?_d as teleological
or secking, selection of a specific course
nl'mun from among a set of ultcmnliv:
courses of action referred to as *sirategies’.
. i dnﬂnud as data that will
ﬁ!ﬁﬁu degizion mok sy
maker's expecta-
mm the future. Amam num

- meke a choice from among altemn

(ﬂiﬂﬂ'hhm@hlﬁmumm
sion. Failure of the to make 8 choice
will cause certain ma joning in the
arganisational lllﬂ'ﬂt}* The manager eleats
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one strategy over others based on some
criterin or combination of criterin of objce-
tives. The selection of a strotegy must sub-
serve the orgenisstions] objectives. The
manager maust, in thought'and decd, blend
his gozls with those of the orgonisstion,
otherwise the resull is incongruent behaviour
snid disfunciional rezctions.

3. Stmuctmre of Decisions

A manager has to formalise the decision
m:zking process trking cognisance of the
following five frctors:

{¢) Enumerating a set of mutuelly excle-
sive but colleotively exhanstive deci-
sion allernotives, The allernatives
available in any decision problem ire
referred to as “strategics™.
Enumerating a set of mutusily exclu-
sive but collectively exhaustive alter-
native “'states of nowwre”. One and
only one of thesc states will ocour at
a tume, their ocowrrence, however
being beyond the control of the deci-
sion maker. The consequences of any
strategy ahternative will depend on
which of these “states” actually does
occur,

A set of probabilitics that describe the
possibilities of the various states of
ndature occuTing.

An evaluation criterion for discrimi-
uating among the various alternative
striategies

A set of conditional outcomes express-
ed in terms of the specified evaluation
criterion thiut describe the payofl
associpted with o speeific action, ma
specific state of nature. Esch specific
comfiguration of the controllabie
variable apd state of naturc results
in a uwmgue outcome which s
known to the manager,

' 4. IMestration

Assume that a manager is considering
investing Rs, 100,000 in'n gold mine leass.
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THE MANAGEMENT ACCOUNTANT

He expects gross proceeds of Rs. 220,000,
The net gain will be Rs. 220000 minus
R 100,000 e, Rs. 120,000, In conformange
with the decision structure the manager
enumerates two mutually exclusive but
collectively exhaustive alternative courses of

‘action or strategies. He either buys or dods

nol buy the lease. Giventhe stritegies he also

redicts that two aliernatives will condition

is payoils i.c. the presenve or absence of
gold. He estimates the probability ol the
occurrence of cach of the states of nature to
be 0.5. The sum of the.probabilitics of
occurrence of all states of nature equals one.
The altesnative stritegies and associoted
probabilities of ocourrence of (he states of
nature are charted below:

Crant 1
{Figares in Rupees)

I' i‘-:#/a,l‘qzu_n-

Sclecting the strategy with the lurgest
cxpected value will result in the mout
desirable future outcome, cotorly  paribuy
The expected value of a given strategy is
defined to be the sum over all possible states
of nature, of the condition] payolT {condition-
ed by o speeifie state of nature and v specific
action) multiplied by the probability of the
specific state of nature.

5. Net Expected Value

The Nei Expected Value (NEV) with
existing information is Rs. 10,000 (Chart 2)

The NEV of the strategy to bey is Rs,
10,000 greaiter than that of the altemative
strategy of not buying, The best steategy,
based on the information available is to buy.
The outcome however, 0.5 chance of being
unfavoursble which will result in a Joss of
Rs, 100,000. An Expected Value of
Rs. 10,000 is contingent upon the state of
nature of the presence of gokl, An opportuni-
ty cost of Rs, 120,000 s invalved if the stra-
tegy not to buy is nssocinted with the state
of nature of presence of gold.

These are referred to as conditioned values.
The loss oconssioned, should the state of
nature ‘nbsence of gold”® occur, is sizible and
this state ol nuture has a positive (0.5)
probubility, To oveércome, to some extent
this contingency, additional information is
nccessary to make a reliable prediction of
the state of nature (presencefabsence of
gold} so that stritepy (buy/do not buy) ean
be selected with confidence.

Cuanrt 2
ACTION
BUY DO NOT BUY
Eveat Probability of Conditional Expecied Conditional Iia;wctna
Eventw : Vilue | Valua Vn!ufm alue
1 -] 1x2=3 4 | xd=5
Gold 035 120,000 0,010 ] 0
No Gold 0.5 100,000 (50,000} 0 e
10,000
144 March, 1971



' lﬁ{mwm Accuracy
It is at this stage that a crucial decision
' be ta the manager who has to
ce between the four dimensions
n. Perfect information is neces-
reliable prediction of the state
(presence/absence of gold). It is
iliseuns briefly the dimensions of
neliness und acouracy, ‘The
! ol this paper is however to
sudy the economios of information.

?- w

pagon is relevant if s receipt
the decision and is related 1o the
some fashion. The value of infor-
depends upon the changes in deci-
selevance is to be measured in terms
of informstion then the criterion
the wie of the mformation as an
dict future gventsand thus mensure
ut'fga fungtions are not involved
0 d8 drrelevant, Also the cost of
should be less than the value,
informition are adequale to
z functions of prediction of fuiure
messurement of payoll, additional
n s not called for.

B. Timeliness
¢ of the receipt of information
the quality and quannity of
. Informyition is mot  available even
1t is available event ex post facto.
12 for the above reasons influences
@ is always a time lag bet-

lis i8 due to the processing lime
interval. If intervals are
ecision in the intervening
i be taken with

. e latter to the quality of the decisions.
these adversely influcnce the payofl.
T, ereatles the
is father

N, 9. Accuracy
. Information has to be accurate, The basis

{ Mach, 1571
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for prediction of future events is the past
and present  cvents, Obscervations in
respect of these must be accurate and free
from errors. The sctual records should be
gorrcetly maintained. Errors are caused
becuuse of bits and variobility. Bias, defined
a5 the difference between the expected value
of estimutes yielded by the procedure and

" the true value, enn be eliminated by adjust-
"ments in predictions, Variability, defined as

the variance i.e, mean squared deviations of
the estimutes from the trae vanlue, is best
avoided at source. The question of acourncy,
timeliness and relevance has to be resolved
to the extent possible at this stage. The issue
at hand is, 10 reiterate, the economics of the
additional information. The cost of the
information must not exceed the additional
value of the same to the firm.

0. Number of Alternatives

It may be stated ot the owset that all
possible alternatives are not enumerated or
cansidered. A limited range of sliernitives
are considered. Some of the stratepies elimi-
noted might be desirable but the manger
may feel that the probability of a satisfoctory
payoll (o be rather small 2nd not 1o be worth
the cost involved in further consideration.
How mony strategics 1o present to the mana-
ger and the risks of error involved in the
elimination of strategics are crucial problems
in decision making, There may however be
cases where the problem is one of locating
an adequate range of altermatives in which
case the above concepts do nat apply.

The inclugion of moreé phenomenn adds a
real cost to the devision process wnd in
constricting the model itshould be attempt-

to balance the predicted value of
improved decisions against the predicled
cost of improved decision models.

1L EV.P.L

' With the current information the expected
profit of the mon"ger, given the strategy to
buy, is the produet of the potential grin and
the probability of the accurrence of the state
of nature of {lrasmm: of gokl on which the

Eim i;] contingent e, Rs. 60,000, (vide

it 3),
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Citaxr 3
) PROBABILITY OF EVENT AND EXPECTED VALUE
]
|“.T H- T Prabability of ! Daci
X ) Event || Vahe Vuloe
A oo = I .:_ | 2
i | = b
| oo [os 1 120,000 0,000
1  No Gold: | [ o5 ‘ Not Huy 0 | 0 i
]l , 60,000
' I 5
J '[;i 'ﬂlﬂ._li!u!mimn the maximum the
; would be willing to pay for the Mm-snm{?luhgam

vemution would be the difference

Expected Value
. hrumutim: nomn} ie Rs
WM 000 is the Expected Value of

the t information, 'l is also equal
¢ x0.5)

12. Additional Information

The EVPT indicates the maximum amount
which 2 rutional manager would pay for
werfiee information. Assuming that g.mlcrﬁn-

ing if necessiry to nseerthin t
of the mine the maniger is provided
the following additional information.

Given the stute of niture of the presence
the test gives favourable and
resulls 304 of the time and gives
irable and incorrect results 1/4 of
e, ﬂM' the stete of natore of the
. ce of gold the test gim unfavorable
correct results 2/3 of the time and
wmhle but incorrect (falsely favourable)
5 173 of the time.

With thn receipt of this informiation the
is confronted with an allered

sion structure (vide Chart 4.)
A ‘:ﬁcmﬂ information means additionsal
dicted data about the states of niture
putcome of Test) influencing the payoll
 each combination of strategy and state
mture. Tlm decision models the manager

} Hndd with Certainty

Model with Risk

- Muodel with Uneertainty

' ‘Model with Complete Uncertuinty

'. n the nigﬂf”“’d Value witli perfect

s

is selected.

ties of
objectively specified.
model more than one payofl for exch of the
strategics prior to the degision, A puyoff

13. Centainty

Under conditions of certainty the payoff
resulting from a given strtegy can be precise-
Iy quantified. Only one stme of anture is =
assumed to exist. Prediction is assumed to
be perfeal. The probability of ocourrence
of a state of nature is nssumed 1o be equal
to one. The strategy with the largest payoff
This model is an exception to the
maodels confronted in live business situations.

L

14. Risk

Risk refers Lo a situation where the fuiure

states of nature are plural and the probabili-
the occurrence of the same can be

There exists in this

March, 1571
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exists for cach combination of strategy and
The prediction of the

yoffs is assumed to be perfect. Skepricism
in respect of the certainty model can be made
risk model which

accurale reliable.

Under this model given the proper
sirategy altermatives, the payoffs ﬂ;_m-smd
of the valoe to be optimised,
pesfect payoll prediction and known pro-
bability distribution of the siates of natore,

15, Uncertainiy

Unceriainty refers 1o 2 sitpation where the
states of nature are plural but not objectively
specified. The decision model most common
to live busingss situstions is thatinvolving
uncertainty of varying degrees. lgnorance in
toto is a rather rare case. The probability of
pecurrence of the states of nsture cin be
determined in one of the following ways.

(a) Past objective experience Vis-i-vis cur-
rent investigations based on sampling
techniques.
Best subjective judgement of the
decision maker. Past experience vhacr-
vations are not scientifically deter-
mined. -
(¢c) Guess with the

impressions.
(d) lgnorance about the OCCHFFENCE of
the states of nature.

(b)

aid of subjective

16. Laplace Criterion

Decision under uncertainty imvolves a
range of conditions. The last condition poses
s severe threat to scientific decision making
The decision maker does mot even have
subjective judgments concerning the pro-
bability of the occurrence of the states of
nature. The decision maker has to resort
to rationaliny, pessimism Optimism, regret
and surprise.
Rationality assumes that all states of
pature are cqually likely to occur. This 15
also referred to as “the criterion of insuffi-
cient reason of the Laplace eriterion”. Pessi-
mism involves the sclection of the strate
with the maximum of all minimum payo

March, 1971
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Optimism involves the selection of the
maximum of the maximums. Regret involves
minimisation of the devinnee between the
actual and expeeted payoifs. S“Ti“ func-
tion involves the combination o auloomes
which have varying degrees of likelihood of
occurrence im the decision makers’ mind.
The potential surprise function is combined
to arrive at Uhe best SUCaLCEEY.

17. Another 1Hastration

in the illustration we know that the payolf
against a strategy is influemced by the slatss
of nature (gold/no gold) vis-3-vis lhe et
results (favo Amfavourable). The
combined mputs will be used to compuls the
probability of occurrence of the state of
nature (gold/no gold) agunst each test
characteristic and the respective probabilitics
{f:vourablc_r’unl"avaurahie}. The combined
computation will influence the payoil against
any Stralegy.

The revised conditional probabilities are
found by weighing the prior probabilities by
the appropriate {ikelihoods of favourable
and unfavourable test results.

Chart 5 shows that the probabilitics of
fuvourable and unfavourable test results
were cach 0.3 based upon the prior proba-
bility of the pecurrence of the state of nature
(gold/no gold) vis-a-vis the likelihood of
favourable (correct/incorrect) amd unfavour-
able (carrest/ingorreot) results. The comput-
stions in Chart 5 indicate that the probability
of finding gold with fuvourible and unfavo-
urable test resules is 0.6 and 0.2 respectively.

Chart 6 shows that the entreprencur@n
maximise the expected value by buying the
mine if resulis zre favourable and by not
buying if the results are unfavourable.

payoff from (esting and buyiog

only if favourablc results are received 1%
computed as follows:

(0.5) (32.000)+0.5(0) = Rs. 16,000

Wiih the test the Expected Value of the best
strategy is Rs. 16,000, Without the test
Expected Value of the best strategy is only
Rs. 10,000 (vide Chart 2} The maximum
amount which should be paid for the test
the L Expected Value resulting
from the test {Rs. 16,000—Rs. 10,000) 1e
Rs. 6,000,

e
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CHagrr
PROBABILITIES OF STATES, GIVEN A FAVOURABLE/UNFAVOURAELE TEST RESULT
Conditioazl Probability of Tess Probability of Events
Event of Favourahle/ Detcome & E Grm Chatcore
Unfavourable Test
1x2=3
f the Text & Favoarchle ©
Gold 4 0.3 0305 = 06
No Gald 113 02
03
If the Test is Unfarourahie
Gold 14 0.l
No Gold 23 0.4
0.5
Cuaat 6
VALUES OF ALTERNATIVE ACT AFITER TEST RESULTS
ACT
BUY DO NOT BUY
Conitional
Evcnit Protabiline Conditional Expected
j Walue Value
1 z Txa2es]
If the Teest s Favoorable ©
Gold 0.4 120,000 72,000
No Gold 04 {100,000) (40,000)
32000
If the Text iz Unfarourable :
Gold 0.2 120,000 24,000
Mo Gold 03 {100,000 10, 000]

ilg



i8. Conclusion

The decision regarding the quantum of
informiation to be generated is rather crucial.
There is no scientific principle ayerning this
degision. To gquote Tru-:hﬂ: and Maffei:
«_. there are today no generally accepted
criteria for thedesignofaninte ated inform-
ation system Tor « firm—for deciding what
information is needed, how frequently the
information is required, how agcurate it
needs to be, and how the information is Lo
be originated and trapsmitted.  There s
today no structural method of viewing many
of the financial, and nenfinancial, degisions
of the firm.”

THE MANAGEMINT ACCOUNTANT

A theory of the cost and value of infor-
mation is needed. We need to know quanti-
ratively what price is being paid by deviating
from & “best” course of action and weigh
this against the cost of getting better infor-
muation.

We require # model that will adequately
predict the effects of varying the control
variable or action configuration. The in-
puts in the decision model must be capable
of adequately predicting the real system's
dynamics, and must be procured at a cost
not greater than the benefits.
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