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'?"It is-a cap1ta1 m1stake to theor1ze before one has data "

" Sir Arthur Conan Doyle

~ “The discovery of faéts, . depends at 1east in part on concepts,

assumptions and inferences

which can dn]y be defended with keferencé‘to normative presumptions."

Marc J. Roberts

~ "If there is no 'given' in experience,

then there is no difference between deduction and induction."

C. W. Churchman, p. 145_

I should Tike to share with you a gnowing problem in the information

base from which this prd?ession works. Over the past five years. it has

 ,become for meﬂan’absorbihg challenge and a ]earning process_that in many

’ways 1s only just begun It is an exberience whiéh has’a1ready been rich

1n 1nte11ectua1 exc1tement and f111ed w1th 1mp11cat1ons for the future

growth and social usefu]ness of agr1cu1tura1 economics. .

" What follows evolved out of the experience of having chaired this

AssociatiOn'S Committee on Economic Statistics, which'was organized in 1970

and was charged to examine the grow1ng claims that various agr1cu1tura1
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data.wére deteriorating. We found that certain of the older food and fiber
statistics were indeed performing Tess well in some long-time repeated
uses (AAEA). However, we also found that the statistician, at whose door
the complaints were usually placed, was not responsible for this situation
so much as was the agricultural economist. This follows from our discovery
that it is not in measurement of data where we were fai]ing but in the
adequacy of the concepts underlying the data. o

i want to explore the meaning of this and related discoveries for
the individual agricultural economist as well as the profession. I shall
argue that the problems of agriculture and of rural society, indeed, soci-
etal problems generally, are best understood as fundamentally problems of
information processing. Thus, if we wish to solve the problems of society,
we must first solve the implicit information system problem. To the extent
that agricultural economics is able to master the information problems
within its preview, it establishes its analytical capacity and its social
usefulness. Finally, I shall argue that successful information processing
is in turn primarily a problem of the appropriate design of the information
systems within which dafa aré collected, analyzed, and acted upon by decision-
makers.:

1) T will first comment briefly on the current state of our data base

and analytical capability in contending with the problems we face in

agriculture and rural society. | |

2) Secondly, I want to present what I be]ieve is the most useful way

of defining and viewing the nature of data and its relationship to

analysis and to information. This paradigm of an information system



I‘believe expands one's understanding of the problems we face as a

professibn and suggests some characteristics which must be recognized

in the design ot any improved data collection and analysis process.
.j3)’Third,uI'w111 briefly describe some exciting parallel developments
ZWhjch;come to similar conc]usions and provide 1mportant further insights

into the destgn of informetion systems and, thus, our capabi]ity of

managing the problems of a rapidly changing world.

4) Finally, I will comment on the implications of this for us as

professional agricultural economists.

OBSERVATIONS ON THE CURRENT STATE OFVOUR INFORMATION SYSTEMS

The AAEA Economic Statistics Committee concluded that in those
instances where 1ong?c011ected agricu]tura] data was not pefforming as
well as 1t had in ear11er years, the problem most frequent]y was a grow- -
ing obsotescence in the concepts wh1ch the data system attempted to measure.
Some of these concepts, such as the idea of a farm, are so old and so much
a part of our historical trad1t1on that we hardly th1nk of them as concepts
at a]]. But the "family farm," w1thra11 its value and organizational assump-
tions’constitUtes the central concept around whichvthree-quarters of our
food and fiber statistics are designed and collected. ‘Yet‘it has become
an increasingly obsolete-representation of the reality of the food and
fiber sector. The conceptvisvmore than fifty years old, and the structure
of the food and fiber industry today only vaguely resembles the structure
thatApreva11ed:at the time the concept was created.  The world has changed

and the concept has not.1



Conceptual Obsolescence
Let us examine the problem of conceptual obsolescence in more detail.
Some agricultural data are more accurate today than before. Most of these

data are based on concepts that are biological or physical and have not

changed or have changed 1ittle in nature. Examples would be the number of
cattle and pigs and the acreage and pounds of potatoes or.cotton produced.
Thé great improvement in accountihg, measurement, and data processing capa-
bility overbthe last 30 years has combined with conceptual stability to
increase the quality of some data. Thus, cfop and 1ivestock production
estimates; with their biological and physical concept base, tend to be fér
better statistics today than they were 50 or even 10 years ago, despite

the criticism they receive.

Even certain statistics based on social science concepts have retained
most of their reliability and in some cases have actually been improved.
This tends to be the case in those food and fiber statistics where techno-
Jogical and organizational changes have not been rapid. For example,
measures of farm production and yields oflwheat and most cereals appear
to have Tost relatively Tittle in conceptual reliability while gaining
much in reliability of measurement. Grain prices are another matter. At
the other end of the spectrum, where change in the food and fiber sector
has been most extreme, statistics on farm gate broiler production are weak
and broiler prices have become nearly impossible to collect or interpret.
In poultry and eggs, and in many fruit and vegetable products, contracting
and vertical integration of both inputs and outputs have undermined, if

not destroyed, the traditional concept of the farm which underlies production
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and marketing stafistics. Even the dis;overy of beef prices has grown
‘more difficult and the data ambiguous. Data on _other livestock, cotton,
tobacco, peanuts, and othér commodities fall in between these two extremes.

Conéeptua] obsolescence in daté is of two typeﬁ. It can occur not
only i) pecéuse of changes in the organization and ‘nature of the food and
fiber ind&stry, as I have just described, bﬁt also 2) because the agenda
df food and fiber policy (public and private) shifts drastically, as it
has recently, changing the questions which the information system is expected
to answef. When the questions change, it will almost always be found that
1) the conceptual base of some data, especially secondary data, are not
fully appropriate rebresentations; and, also, 2) some data critical to the
new questions are not even being collected. When normative of positive
change‘bccurs'either in‘therobject beihg»represented by data or in the
environment of the object, conceptual obsolescence is almost certain to
follow. | | |

Recent major exampTes of conceptual obsolescence of data arising from |
changes in the environment of agriculture can be seen in the entirely new
-questioﬁs which agricultural economists are asked to answer today, as a
consequence of hew;vaTues held and new positive know]edgebab0ut the envi-
ronment, the energy economy, and the wok]d food situation. The overall
agenda of urgent agricultural policy issues has changed almost completely
since the Great Depression, when the bettef part of our present data
system was designed and built. While some older data have been conceptually
redesigned to respond to new questions, by and large we haVe “made-do,"

fiddling with different definitions of the same concept. Thus, for example,



we have redefined the.farm in a]most>a11 recent agricultural censuses,
while the concept itself has slowly become so obsolete that no matter how
sensible the new definition, we still end up measuring something that in
some major degree no longer exists,

Farm income is a prime exampie of both types of conceptual obsolescence.
While some improvements have been made, the concept still fails to net out
certain expenses and assets and misses some income flows entirely. The
design of the farm income concept is still distorted by the political |
imperative of the parity income calculation and is grossly inconsistent
with the conceptual design of national income accounting (AAEA). These
are not €asy problems to resolve, Eldon Weeks and his associates in the
Economic Research Service (ERS) have examined the major deficiencies in
the design of farm income numbers and have proposed some original and prac-
tical solutions for cértain of these deficiencies (Weeks, 1971, 1974;
Carlin, et al., 1973, 1974; Simunek),

One might ask what difference it makes whether one does anything
about any of these problems. Even the most casual Took through the recent
Report of the Task Force on Farm Income Estimates should give pause to any
user of farm income numbers (Hildreth). It was estimated recently that
improving the meaéurement and moving the beef and dairy cattle inventory
changes from current income (where most of it is now accounted for) to a
capital account (where it should be) would have had the effect of subtract-
ing about 7.5 billion dollars from 1973 net farm income of 32 billion

dollars (Dyer). Hardly a minor impact!



’ “Both farm input and output measures have long exhibited many conceptual
deficiehcies, even though some improvements have periodically been made. As
‘the American farm induéfria]ized, spe;ia]iiatfon has separated many produc-
tion, brocessing, and marketing functions from the farm to agricultural
businéss firms. As_a ;Qnsequence,‘agricu1ture long ago ceaged to bé just»
"farms. While some of our co]]eégues are at wbrk on it, we still lack an
adequate paradigm with_which to describe and categorize the structure of a
modern food and fiber industry and to provide a general conceptual basis
for sector statistics. There is, for examp]e,‘presentjy no accurate basis
for describing the charaéter and for measuring'the size or productivity of
the sector or its social performance. -

In the case of sogia]’and economic statistics for rural society, the
overpowérihg prob1em5‘gé'the AAEA Economic Statistics Committee pointed
out,kis the lack of data. This often is because there has been no demand
tb‘ffnancé their'CO11ethon. But even in areas of increasing public con-
cern, as 1n'rufa1 development and in the various dimensions of human we]fare,v
little coherent data and few well-developed information systems exist. The
primary_keéson is found invthe absence of any coherent conceptu&] or theo-
retica1‘ba$é'for either data collection or analysis." Wé cannot even define

adequately what we mean by economic or rural development.

Institutioha] Obsolescence ‘
Rapid or steady Tong-term technological, organizational, and associated
value change not only create obsolescence and mismatching in the caneptua]

base but also in the institutional structure of statistical systems. This



is often compounded by the reorganization or development of new administfative
structures without adequate care for the integrity or capability of involved
data systems. Changes in basic statistical measurement techniques (e.g.,
shifting the agricultural census from a complete enumeration to Tist frame

| surveys) which are unmatched by an imp]ementing organizational adjustment

also can create another form of institutional obsolescence and inefficiency
(American). As a result of institutional obsolescence or reorganization,
current administrative structures often do not bring the necessary infor-

- mation together at the time and places in the structure where it is most

needed by decision-makers.

Empiric Failure in Design and Collection of Data

Let me turn to a different though related problem: the increasing
tendency of economists to propagate endless theories, concepts, and models
of unknown vé]ue because they fail to deéign and collect data for an adé-
quate empirical test.v‘In his 1970 presidential address to the American
Econbmic Association, Harvard professor and Nobel Laureate Wassily Leontief
indicted economists for this failing. Leontief faults economists for
being satisfied with secondary daté which does not match and thus cannot
adequately test their theoretical concepts. His point is that theory will
never be improved without empirical test; and, in its absence, economists
are playing sterile games.

~Variations .on Leontief's criticism have been voiced in many presidential

addresses of economists (Bergmann, Blackman, Hahn, Phelps Brown, Maisel,
Worswick). In one of the most recent, Bergmann (p. 7) has arqued that it

is worse than Leontief imagines, since:



jThese days: the best economlsts don t even ]ook at second hand
~ datas - they get them on magnettc tape and Tet the computer look
h!at them Econom1sts have voluntarily set for themse]ves the
11m1ts on data co]]ect1on faced by students of ancient h1story
Just th1s year 1n»the annua] Richard T. E]y leeture, Alice Rivlin (p. 4)
of Brook1ngs lamented that: | | '
~ Disdain for data collection is bu11t into the va]ue and reward
structure of our d1sc1p11ne. Ingen1ous,efforts to tease bits
"df information from unsuitab]e data ahe mueh"abplauded' design-
1ng 1nstruments for c011ect1ng more- appropr1ate 1nformat1on is
'vgenerally cons1dered hack work.
1'_Leont1ef pays a high complement to this profess1on by exp11c1t1y
exempting agr1cu]tura]-econom1cs from htsv1nd1ctment. ‘He descrjbes us
as "an exceptional eXambTe'bf'a hea1thy_ba1anCe'Between thedrettca]hand
empiricalrana1ysis and of the readiness of 'professiona] economists' to
eooperatevWith experts in neighboring disciplines..." However, the AAEA
Economie Statistics Cdmmittee argued in 1972 that the7hondr Leontief
accords. us proper]y be]ongs to an earlter generat1on " and that agri-
cu]tura] econom1sts are now: fa111ng 1nto the same errors wh1ch Leont1ef
'ascr1bes to the econom1cs profess1on ‘, h
‘The capacity: and reputat1on of agricu]tura]veconomies was'builtu
- around aabalancedtnvestment in»thedtheoretic and empirfc. We have lost
’ mgch of Our_eag]yﬂinterest in the design andbto11ectfon of data andbnow
often fai]eto CO]TeCt,needed data or to respect those who do;' There is

evidencefthat we are failing also to update our conceptual base at a pace
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sufficient to keep up with major changes in agriculture. Notice that

cdnceptugl failure directly undermines the deductive processes of knowing,
while empiric failure directly undermines the inductive processés of know-
ing. Thus, these are two different kinds of failure. Either Tong pursued

could be fatal. I am sure we will not let this happen.

Property Rights and Vested Interests in Data

Some data problems arise because information always involves property
rights, some of which are privately held. As we attempt to redesign or
create new data responding to the pub]icvinterest in problems of inter-
national trade with‘the Soviet Union or China or in public policy issues
involving the behavior and performance of the food and fiber sector, we
find absolutely essential information is often held by a few_firms whose
fmmediate interests ére often nbﬁ éefved by releasing that information.
As industrial concentration continues to grow in food and fiber markets,
the issue of private ownership of information versus the public's right
to know will become more and more critical and heated. Giant firms acquire
with their great size not only an impact on markets but a major responsi-
bility for pub]ic information. Where the data on a market are collected
from and distributed to firms by a trade association, the tendency to
monopo]ize data is even greater (Stigler, p. 220).

Similarly, bureaucracies and various user groups develop substantial
vested interests in existing concepts and measurement procedures. Thus,
they behave as if they had a property right in certain data or data systems

and often politically are ableAto enforce their interests.  Any change in~
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the design of data must face this problem as a cost of replacing an old
statistic with newly designed data. Arrow rightly characterizes this

problem as one of human capital made obsolete by change (pp. 40-41).

The EConbmics_of Information
‘ My:objective-he?e,prec1ddes an adeqdate’discussion of the complex
and ﬁmportant probfems df the economics of information.  But it is worth
noting that the further an economy departs from the assumptions of the
Neoc1assica1‘mode1 (where information is a free good), and the greater the
1evel of uncertainty (Upvto a 1limit), the higher»wf11 be the value of infor-
mation.‘ Appkobfiate]& designed information allows one to reduce uncertainty
’énd to manage its'undésired consequenceé. :But uncertainty is inherent in |
the human cohdition. WHi1é "sufficient'expendjtu}e” on information Wi]]
keep fhe‘effects Of.uncgrtainty "upon peop]e‘.,withih'to1efab1e or even
comfortable bounds,...it would be wholly uneconomic to eliminate all its
effects (Stig]ek,*p. 224).
American food and fiber production has in recent years been re1éased
'from thé:pr0téct1ve custody of u. s. farm program controls fnto an inter-
nationally interdependent market and an accompénying'seavof'uncertaihty;
The value of information has increased many times over, thus exposing more
clearly the many weaknesses in our information systems.  During the past
several decades of shelter from market uncertainty, we so undervalued the
major agricultural 1nformation‘systems constructed during and just after
the Great Depression that we have allowed them to decay seriously. Improve-
ments gre,traceabie primarily to remedial action following various po]iéy

failures and to a few examples Qf outstanding individual leadership.
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Information is an expensive commodity as well as being valuable.
Returns to careful decisions about data and information are high, The cost-
of poor decisions and subsequent lack of appropriate information is extremely
high (Bonnen, 1973). The foundation of effective information management 15 |

careful design of data and information.

DATA, ANALYSIS, AND INFORMATION: A PARADIGM

One of the first problems encountered by the AAEA Economic Statistics
Commiftee was a confused but common vocabulary which erroneously equates
data with information and fails to distinguish the distinctive steps in the
process by which data and information are produced. We also seem to lack
a clear understanding of how the analytical process or system of inquiry
over which the agricultural economist presides relates to data collection
and to the information system; Let me share with you a paradigm or useful
way of viewing an information system which was developed out of a struggle

with these questions.

The Natﬁre of Data and a bata System

Evehy,data system inyo]ves the attempt to represent reality by
describing empirical phenomen in some system ofvcatégories, usually in
quantified form. Data are the result of measurement or cbunting; but when
one sets out to quantify anything, the first question that must be answered

is, "What is to be counted or measured?“2

If the configuration of data pro-
duced is to be internally consistent and have some correspondence with
reality, the ideas qUanfifiéd must bear a meaningful relationship to each

other and to the reality of the world being described. In other words,
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there must bévsome‘éonéépt of the‘reaiity'of*the world that is td be
measured. wéfknowgthat reality is nearly infinité in its variation and
- configuration ahd must be simp]ified or‘categorized'if man's mindbis to
haﬁd]e it in.a systematic way. Thus, in'producing accurate data,ﬁdne
eitheriimp]itit]y or éxpiicit]y develops a set of concepts which in some
significant degree is capab]e'of.portraying and reducing the néar]& infi;
nite comp]exity'df the:reéT‘wor1dlin a.manner that.cah.be grasped‘by'the '
human mind. Data éré a symbolic representation of those cohcepts. If
| the concepts»aré not reasonab]y'éccdrate reflections of that real wof]d,
then no amount of.sophjsticatéd siatistica]“techniquegorfdo]1ars invested
.infdafa’wi]] produce useful numbers (See data System‘cdmponents in fig. 1).

| While data presuppose a concept, concepts cannot be measured directly |
(or in a striptly ]ogica1 sense measured at'a11). Rather, wéfoperationa]-
1ze.the conéepté by estab1i§hfng'(defining)'categories of empirical phénomena
- (variables) which are as hﬁéhly correlated as possib]e'With (i.e., represent)
the reality of the objéc%’Of?oukviﬁQUiry;ﬂ' e

' Thus,:théfe'are three distinct steps or actions,which must be performed
befbre“ohe can prOdUce~data'which'purport'to represent any reality. These
are 1) conceptualization; 2) opetaijnalization of,éontept (definftion of
empfrica1'yariableé);.andé finally, 3) measuremént. Thié‘is what I
undérstand'a data system»to be (see fig. 1),

_:The failures and_]imitations of any one bf these data system componenté
‘constrain'and Timit the qualfty and characteristics of the data produced..
An_inadeqﬁaqy;at any stage can be bffset only to a very 1imitéd ektent by

1mprovements drrmahipuJations‘at the other stages. Thus, the great



INFORMATION SYSTEM

{/r DATA SYSTEM

AN AGRICULTURAL INFORMATION SYSTEM

INFORMATION FOR DECISIONI’MAKE‘RSHJH”"

VOATA OUTPUTA

6 OO0
:gsﬁﬁﬂﬁéf<é¢’ XA
 4;¢quqﬁ¢¢Jg‘¢Ap

E ASUREMENT
(L L L

/ ////////////////// X ‘0’0’3’0’ 5%

00’. ‘ Qv‘v’y’ ’, ‘6""

N EQRET&E\L CONCEPTSS

SO 0@90@00@9

- REALITY

Figure |,

000 ‘
0.000‘

INQUIRY SYSTEM



14

' 1mprovements in statistical methodology and data process1ng techn1ques
over the last generat1on cannot offset failures at the conceptua] level;
for no matter,how well one man1pu]ates the numbers, one may still be mea-
suring the wrong thing.' For example, the parity price concept, no matter N
how we1j measured, is a poor representation today of farmer welfare. The
"cost ot production" concept central to the'operation of the Agriculture
Act of 1973 is so inadequate as a repreSentation of the cemp]exities of
farm cost structures that no amount of genius in operationalizing or
measurtng it can redeem 1ts'inadequacy as a concept.

It is worth noting that the term fe]iabi]ity of data has three
different possible meanings in this paradigm: 1) ke]iabilityeof measure-
ment, which is the way the statisticjan-norma11y uses the term; 2)lre11abiljty

of operationa]izatioh; and 3) conceptual reliability.

The Nature of Informat1on

Data are not 1nformat1on (Eisgruber, Dunh). An 1nformat16n system
inc}udes not only the product1on of data but also ana]ysie and interpreta-
tion of these_datavin some burpoéefu] policy decjsien or problem selution
context. The demand fdr'data/is generated by the need to make decisions on
'problens | But dec1s1on makers rare]y use raw data Rather, thefe are inter-
ven1ng acts of 1nterpretat1on, through stat1st1ca] and economic ana]ys1s, |
policy staff and political evaluation, etc., wh1ch transform data into 1nfor-
mation by p]a¢1ng them in a specific prob]em context_to give the data mean1ng'
and fofm for a particular decision-maker (see fig. 1). Symbolic data acquire

most of their ?meaning" and value from the context and design of the
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information system in which they appear. Thus, I understand an information
system to include not only a data system but the analytical and other capa-

bility necessary to interpret data.

Analysis as a Function of Information

What does the agricultural economist do when he p]ayé the role of
analyst? In our training we all acquired much the same epistemological
sense of how we ana]yzé and solve problems. That is, we learned that
there is a base of theoretical concepts, a body of theory purporting to
represent reality which we 2) operationalize through definition of various
variables,-often specified formally in a model which 3) must be matched
with data or measured repreéentations of these same variables. The model
QrAana]ytical framework is then tested against the data and conclusions
drawn. Thus, in thése three steps in analysis, we find two of the same
components‘observed in a data system: 1) theoretical concepts and 2)
operationalization of those concepts.

Thus, in our data systems (left side of fig. 1) and in our analytical
systems of inquiry (right side of fig. 1), we are operating from the same
set of theoretical concepts and, ideally, the same set of definitions which
'Qperatioha]izevthose’concepts. Uh]éss economic theory and economic sta-
tistics meet on a common cdnceptua] ground, there can be no mesh between
empirical analysis and theory. |

The agricultural economist is clearly responsible not only for the
design and maintenance of the profession's analytical framework but also

for the design of the conceptua] base of the data systems which provide the
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emp1r1ca1 content for that ana]ys1s The commonplaCe notioh he]d by
economists that statlst1c1ans a]one are respons1b1e for the des1gn and
product10n.of data js_a,grave d1stort1on of our profess1ona1 responsibili-
ttes (Bonnen, 1974) It hot on]y reflects an epfstem01ogica]'weakness
vbut also a Tack of understand1ng of the h1stor1ca1 deve]opment of data
' systems From ear11est times data systems have been conce1ved to solve
prob]ems, and profess1ona1s whose know1edge was re]evant to the prob]em
.‘were 1nvo]ved in des1gn of the data system o ‘
Let me state c]ear1y the 1mp11cat1ons of this parad1om
1. Data are not 1nformat10n. Theyvarevsymbo]1c, bjects. Information
tis a proces .which-imposes fOrm‘and gives meanihgv Data acqu1re meaning
on]y in the problem context of some 1nformat1on process

2.s A 1nformat1on systems have a purpose because they are subsets
or components of ‘social systems wh1ch are designed for some prob]em—
so1ving'purpose Thus, data collection and ana]ys1s always. has a purpose
and can on]y be understood fu]]y in a soc1a1 system: context

3. Data co]]ected for soc1eta] decision-making must have a soc1a1
theory base. No;matter;how‘gg;hgg the collection of data may seem, every
»measUremehtnact is*QUidéd,expijcit]y‘or'implititTy:by cOnCeptua1'ahd Vajueﬂ
structUres_which-exist prior to the act of measurement. Data and informa-
“tion are never value free: or theory free. ‘CtherSe1y, all concepts or
theor1es have an explicit or exper1ent1a1 pr1or emp1r1c basis. Theory and
data are eplstomo]oglcally 1nterdependent. |

4. Thus, you do hot gggy;anything until, as a necessary condition, a

‘ deductive;uanalytic mode Ofrinquiry,(see right side of fig. 1) is combined
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with an inductive, empiriq mode of inquiry (see left side of fig. 1).
What is known from such a process grows in extent and reliability by a
repetition of interaction between the deductive and the inductive modes,
in which both the analytic and empiric contents of the process are refor-
mulated and improved on the basis of what is learned from each prior
jteration.

5. An analytical hypothesis or model and the data for its empirical
test must have the same conceptual and definitional base. This is perhaps
too logical and obvious to mention, yet a failure to appreciate this fact
1ies at the heart of our apparent inability to understand and deal with
the problem of the accuracy of information provided in agricultural eco-
nomics. It also lies at the heart of the progressive deterioration in
the economisté'_sense of profes§iona1 responsibility for the design of the
data which they use.

Thus, these last three points are implicit in Leontief's insistence
on the necessity for empirical testing of all theoretical formulations
with data which are designed around the proper concepts. They are also
implicit in the AAEA Economic Statistics Committee's insistence that accu-
rate and useful data can be collected only. in a conceptual frame which is
an accurate representation of the reality which the data attempt to reflect.

6. Data are symbolic of some phenomena which they are designed to
represeht. The quality of that representation is only as good as the ade-
quacy of the conceptual base, or its bperationa]ization, or its measurement.

7. When the phenomenon that is being represented changes rapid]y, as

it has in the food and fiber industry, the conceptual base of the information
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system must beyredesigned frequently to keep up with the change.in the
reality beingvrepresented and the prob]ems being studied. If the rate of
changevis‘high enough, the need for conceptual redesign becomes nearly
continuous. This is the fundamental problem we face today in the design
of information for agriculture. Failure to keep up with the changes in
problems anddin‘rea1ity leads to significant conceptual obsolescence, and
the system begins to lose its capacity as an accurate guide for problem
identification and so1ution or managementﬁ' This paradigm of the constitu-
ent procesées of an information system provides a conceptual femp]ate With

institutional ana]ogues‘for the design of data and information systems.

SOCIAL CHANGE AND THE DESIGN OF INFORMATION SYSTEMS
 lLet me turnrto several exciting para]lelvdevelopments. The first of
thesevare‘found in the work of Edgar S. Dunn, Jr., who in mid-1974 pub-

Tished a book ent1t1ed Soc1a1 Information Process1ng and Stat1st1ca1

Systems: Change and Reform | Th1s is an exciting and st1mu1atjng vo]ume.
Anyone starting out tolexamine.prob]ems.of the design of data or information
systems shou1d begin uith Dunn. For years Dunn has been involved in the
management or study of the prob]ems of stat1st1ca1 and ana]yt1ca1 systems.
Dunn's 1deas and those of the Econom1c Stat1st1cs Comm1ttee were both well
developed by the time we encountered each other in late 1971 and 1972. MWe
‘were both,§truck by-the‘similarity_of a number of our ideas, though Dunn

uas reasoning at a far more oenera1 Tevel of information system,theory

and h1s ideas were more h1gh1y developed. He reinforced and encouraged

ithe Comm1ttee 1n its conv1ct1ons and contr1buted many st1mu1at1ng new 1deas

Let me p01nt to three 1deas out of a dozen exc1t1ng 1ns1ghts 1n Dunn
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We all understand that industrialization and déve]opment increases
the demand for information. Development leads to specia]ization of func-
tion and.organiiation.' This greatly increases the need for coordination

and, thus, the social returns to, and the demand for, information. How-

. ever, it also brings about a change in the kind of information demanded,

which we are failing to recognize in dealing with the design of informatién
systems. |
The earliest U. S. data systems were usually built around administrative
and management needs. The data required can be described as primari]y static
and descriptive in nature and invoTving clear, ré]ative]y fixed goals and
~simple or low levels of information processing. »
As society‘has grown more complex and specia1ized, the demands are
not just for more data and greater accuracy in the articulation of detail.
Increasingly the demand_ié for data in a "learning or developmental mode"
(Duhn, pp. 32-33),'in which the goals of decision-making are not completely
specified; and one purpose of the information system is to assist the deci-
sjon-maker in specifying the goals in a progressively more complete form.
fn ajdeye1opmenta1 mode goals and prob]ems may continue to change as learn-
- ing takes place and thus may never be completely specified.: It is obvious
“that one-is not well seryed in this situation by data which are basically
static.
Secondly, in the,]earnjng or developmental mode, the information system
which perceives and acts on data is itself changing in structure and behav-
ior in response to thelinformation input. Thus, the 1nformat10n system

must be capable of perceiving changes not only in the environment but in
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1tse]f even under cond1t1ons in wh1ch such changes themse]ves become
goals (Dunn, pp. 77- 85) |

As if this were not demandfng enough, wheh:the rea]ity of the world,
‘as in agriculture, continues changing'rapidly, the need to redesign the
fsystem eventually becomes continuous; and it‘fo]1ews,that the capacity
for Eedesign must-be a normal function of the informatton system. If the
designér does not becdmé-pa?t of the system in-thfs sitUation, the system's
,capac1ty to produce usefu] 1nformat1on w111 deter1orate
' Another very s1gn1f1cant observat1on can be made about the des1gn of
"information systems.. Any system designed t0'solye problems will inevitably
comb1ne and use d1fferent f1e1ds of know]edge Therefore{bthe concepts.
under1y1ng the information system will be der1ved from different disciplines.
Agrtcultural 1nformat1on systems are an excellent example. If such a system
;ts to produce'USerTvdata and, in the process, manage its own continuihg
‘redesign, a gehere1’“theory_bf social information processing" or, 1t you
prefer;.artheohyfof:theOriés;nof a "'meta‘-'ft’:heor)v/;fil is:heeded; In other o
Words;’We‘must haveAabmeahs Of‘syhthesizing comcepts[from different bodies
oflkn6w1edgevihtb‘a’meahingfhlfre1ationship}toLeach%other (Dunn, p. 22).

A meta-theory 'for**jhfqrmat‘i‘on“*system ,giesigﬁ ‘may well be-an impossible
gea]. But thetlogic of‘its_necessity is valid and has the virtde of keeping
tn‘front of us as designers of_information,the true complexity of our task.
Thevdesigm of data and infofmation systems is not a job we can assign to
any:but the‘best minds. o

')It,is quiteve1ear_that the mofe difficult and abstrect system design

prob]em5~are-centralhcpncerns of the phi]osophy of scjenpe_and, u]timate]y,
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are epistemofogica] in nature. In this literature there is a piece of
work which is startling in the clarity of insight into the problems of

the design of information systems. Even more remarkable, from an entirely
different vantage point or literature, it comes to many of the same con-
clusions as Dunn. It also reinforces the logic of, and provides further
insights into, the information system paradigm presented ih this paper.

The work is C. W. Churchman's volume, The Design of Inquiring Systems.

It is not possible here to explore his complex insights adequately. But
I_ca; promise anyone who examines Churchman's book an exciting experience.
It is quite clear that in accommodating or attempting to resolve most

of society'S’problems, we create social systems which are really informa-
tion processing devices for managing those problems. While we are keenly
aware of our difficu]ties in society, we seem almost completely unaware
that at the base of these problems are a set of informaffon processing
problems that must be dealt with before the urgent needs of society can
be served. Much of our'difficulty in dealing with these problems arises
from our lack of understanding of the information problem. In turn,
behind the information processing problem lies the equally unperceived
problem of the design of information systems. It is also quite clear to
me that despite conventional wisdom, our most important infdrmation prob-
1ems'cannot be seen as merely a mattef of inadequate measurement techniques.
The inadequacy 1ies in the design and conéeptua] base of the 1nformafion
processing structures that form our social systems.

I am certain much of my difficulty and slowness in beginning to

comprehend this problem can be traced to an inadequate understanding of
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- the methods of sociaf'science and their epiétemological basis. It'is this
o1 be]1eve wh1ch 11es beh1nd the w1despread lack of awareness of the true
nature of "the data prob]em " o o S b

In any field at any. spec1f1c time, one 1s drilled as a student in a’
/rece1ved tradition of scho]arsh1p or 1nqu1ry which, because 1t is consen-
sual, remains generally unexam1ned. Churchman does a great service in
fdrcing much of that unexamined intellectual baggage 1ntq a COHSCTOUS'
. perspect1ve

I am sure that the str1k1ng s1m11ar1t1es between the 1nformat1on
system paradigm presented here and that of Dunn_and Churchman's more sophis-/
ticated treatment not,onlyttend to va]idate my limited 1nsight5'but suggest
a far more genera1ized framework within which our work on the problems of
the design of agricultural information systems should proceed. Dunn and
Churchman also estabTiShec1ear1y the significance which this task of
improving our information systems has for the society and for a profession

such as agricultural economics.

FINAL REMARKS AND RECOMMENDATIONS o 3

In the per1od from the turn of the century to WOrld War II, the
reeearcher not;on1y desjgned the analytical framework but typ1ca1]y‘
deéigned and_edTTectedZthe ddta for.any teét of that framework. Communi- -
cation distances were 11mited dhd'methodo1ogica1 persbectiveveaéter to
maintain. ‘SinceIWOr1d~War_II spetfa]ization has progressjVeiy separated
tﬁe-data co11ettion functionbfrom ana]ysiSJand'interpretation,_and we now
~need to be very”mueh more conscibus‘of the mecessity‘for maintaining a

common conceptual base for both data and analysis. In addition, some of
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our spec1a11sts n indUctive inquiry need to become'more consc10us‘of |
the1r dependence on the deduct1ve Many more of ‘us who "specia]ize" in
deduct1ve 1nqu1ry need to become much more conscious of our dependence |
_on the 1nduct1ve

| Agrlcultura1 econom1sts have a trad1t1on of 1nqu1ry that prevents
innocence of the emp1r1c Even we, however, are 1ncreas1ng]y failing in
1nd1v1dua] and 1nst1tut1ona1 research to do the hard, ung]amorous slogging

in data co]]ect1on that often is the most product1ve of new know]edge

: _The,agr1cu1tura1 data base in government agencies, 1in pr1vate firms,

and‘universittes; at the state as well as national level, is a_capitai stock,
“the scope and quality of whtch'governs and Timits our capacity.to perform
‘as professtonaTs; wefmust_endeavor_t0'deepen our‘investment in both con-
‘ ceptua]-respeCification and in empirical measures to evaluate that |
speciticationg'AWe~must work to.assure'Ourseives that we have an appropriate
ba]anCe"between‘theftheoreticaand the.empiric;
’53‘We“can'approachfthis”respecification or design problem by attacking
at One’end'thr0ugh'the identification'of problems in current data and infor-
mation systems and at the other end of the 1nformat1on process by identifying
more c]ear]y the quest1ons that need answers now or w11] need answers in the»
future and work1ng back toward the spec1f1catlon of data needed to answer
such quest1ons. Th1s wou]d 1n 1tse1f be both a usefu] and no small task,
for few 1f any of us understand our ex1st1ng data systems as systems. In
the process we shou]d 1earn a qreat dea] from 1dent1f1cat1on of system
problems, part1cu1ar1y fa11ures of the current system It then is only

a step to mode11ng the systems in ‘terms of var1ous assumptions as to
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organizational structure, enyironment, objectives, and other dimensions

in the process of speé%fying what data are needed to answer what questiohs.
A1 of these efforts would help us toward the urgeqt objective.of‘identi-
fication and conscious manaééhent of our data systems as systems and as
part of a still more cbmprehensive set of infprmation‘systems,

I have argued that one Qf,the essential elements of an ideal dafa
system is ah internaT capability fqr renewal or redesign of the data system
itself. How,to‘cohstruct this critical component is not at all clear. . The
capacity for renewing any system must involve feedback or learning loops
within the information system itself. Tﬁis suggests that at a minimum
any major data system should have a group of professionals working continu-
ously on thé conceptual base, definitions, measurement, and quality of data.
ThiS-might be characterized as a statistical system design and quality con-
trol shop. There would have to be a similar organization at the information
system Tevel. Such organizations would monitor, stimulate, and perhaps con-
tribute'to,conceptua1.development in the disciplines upon which the data
~and information systems are dependent. Perhaps these same groups could '
_maintain close relationships with the users of their data. They also would
provide a place in the system which could be_the common ground on which
information ahd data users, statistical methodologists and disciplinary
" methodologists met. This is quite critical, since any conceptual deficiency
in data also represents asconceptua1 deficiency for the analytical frames
within which the data must be analyzed. | -

I believe we all needvto_become‘more cohscious of these problems in
ai] of our data collection and analysis or research. We neeq'to teach
» reseérch mefhods at a phi]ossphy of science level of epistemological

consciousness.
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This’Associatibn shou]d,‘I believe, continue to provide a forum for

. the debate on this prob]em in its Journal and at professiohallmeetings;

The AAEA Economic Statisties‘Committee under Jim Hildreth's ehairmanship
,iS‘already'mOVihgvonsto.the study of problems of specific data and analyti-
ica] systems_in‘agrieU1fure; The Commjttee’s propdsed list of projects holds

great prom1se (Report). -

' Despwte substant1a1 recent efforts, I believe the U. S. Department of

| Agriculture still needs to expand greatly its efforts at reexamination and

redesign of the various analytical and data collection processes over which

it presjdes., The5action-agencies of the Department are so oblivious of the
phobTem, they are part of the problem. The Economic Research Service (ERS),
‘ onfthe other hand has in recent years made an excellent beginning and is.

_now quite: consc1ous of and is work1n0 on, many of the problems’ of 1nforma-

t1on and data system des1gn ERS has g1ven ‘unstinted support to the

:act1v1t1es of the AAEA Economic Stat1st1cs Comm1ttee

- Po]1t1ca1;dec1s1on-makers as a general rule, however, distracted by

the political pressures of the moment, continue as they have for at Teast

pb]icy_makehs.f The_costs”pf,fai1uhe to invest in redesign of data and ana-

Jytica] eapabi]ity is imposed‘dnvother decision-makers and the public of

ten and fifteen,years later. I understand a politfca1'decision-maker‘s‘

reluctance to_have‘tp,expTain the impact. of.a change in the,parity,rétio,or

farm‘inCOme concept to Jamie Whitten and.other Congressmen. - They have my'

‘ sympathy, but they must support far more effort 1n redesigning their 1nf0r-

mat1on systems or the ana]yt1cal capac1ty and adaptab111ty of much of the

20:years to be unaware or thoughtless of the problems they‘cheate'fer future .

.
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data base df thevUSDA wi]T'continue to dec]ine._ There ‘are some jnterests
in the fodd and fiber secton that would just as soon see this happen; but
farmers, consumers, and the nat1on would be 11 served. |

The Statwst1ca1 Report1ng Serv1ce (SRS) is one of the great strengths
of the Federa] Statistical System and of the USDA. It was the profess1ona1
statistician, 1n agr1cu1ture and out, who responded w1th the greatest 1nter-
est and understand1ng to the Economic Statistics Committee's 1972 report to
this Assoc1at1on describing the agr1cu1tura1 data prob]em It was Harry
* Trelogan and his colleagues who realized early that there were fundamental
‘difficulties in our data systems, They were largely responsible for the
efforts‘that led to the creetion of the AAEA Economic Statistics Committee.

Many are not aware that*Harry Trelogan and a core of fine»statistica]
1eadenshprin'SRS-began‘oveh“ten'yeans ago to redesign the data base for
which they are responsible. In’thetprocessfthey transformed an old system
into one of the highest capacity, most efficient, and competent statistical
agencies in Washingtdn}f'Thathis not easy to do in the‘face of the lack of
support‘for’Stetisticé]“bUdgets that has historically prevailed in government.

;Harry Trelogan is retiring as Administrator of SRS. If I may be permitted
a personal note, it will not be as much funtfﬁghting the data wars without
him. A’great"teacher is always nissed.‘,The qualities of his Teadership are
rare. From-Harry Trelogan I Tearned what integrity in statistics means and
what it costs those who maintain 1t |

I have tried to share with you my own excitement at the d1scovery of
the rea] 1mp11cat1ons of the quest1ons raised about the qua11ty of the data

‘upon wh1ch‘we depend as a profession. The s1gn1f1cance of these 1mp11cat1ons
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for society and for the capacity and social usefulness of this profession
is difficult to exaggerate. I hope you too are a little excited. I hope
you are able to see the prospect in which at one and the same time we face
a major problem in the redesign of agricultural information systems and
share in a great opportunity again to contribute to agriculture and the
social sciences in a fundamental way, much as agricultural économists did
in the early days of econometrics and, in the late 1920's through 1940,
deve]opment‘of major information systems to manage and ameliorate the
problems of a Great Depression and a World War. We have but to grasp

the opportunity. If you chose to work on these prob]ems, I can assure you

of an intellectual challenge as great as any you have experienced.



FOOTNOTES

*Presidential Address to the American Agricultural Economics Association,
Columbus, Ohio, August 11, 1975. This address was abridged for oral presen-
tation. I am indebted to the faculties at Purdue, Ciemson, and the University
of I1linois, where I presented seminars on this topic. I also profited from
an informal weekly seminar on information systems during the spring term at
Michigan State University with Alan Baquet, Tim Baker, Bo Andersson, and
Glenn Johnson. An early version of this presentation was reviewed by more
colleagues at Michigan State University than can be listed. I am especially
indebted to Peter Asquith, C. B. Baker, L. V. Manderscheid, Harry Trelogan,
and Jim Hdereth. Any errors, of course, are mine. ;

1Conceptua]obéo]escence is not Timited to agricultural statistics.

A11 of our older social and economic statistics share in this ﬂrob]em.
It is also obviously a difficulty that will continue to plague all data
systems involving social and economic behavior where change is rapid in
'a‘modern society.

1’2Data, strictly speaking, are not limited to quantified forms; but

this discussion will be confined to statistical data. Implicit in the

question of "what is to be measured" is also the question of "why."
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