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Data Estimation and Interpretation: An Analysis

This paper examines a central aspect of the calfeeind interpretation of
economic dataamong developed and developing countries. Thigasfustrates that
for developed economies the collection of figusefar superior relative to that found in
emerging nations. Yet, it is these developing matiwho have a superior interpretation
of these statistics with regard to their developednterpart$.Then, a discussion will be
made concerning the importance of data in the engn@his will be accomplished
through examining the expected price level withwo it odds macroeconomic theories,
Lucas and Rapping’s Rational Expectations modedtrategy, and the Adaptive
Expectations hypothesis of Friedman. Additionalyime of the postulates Bfice
Theorywill be mentioned and employed for this examinatibhis will entail the
inclusion of both equations and a non-mathemagégplanation of these theories. Having
established the importance of these figures, tiptigations of this seeming tradeoff
between collection and interpretation in termshef économic performance of
individuals and firms will be mentioned. This arsasywill be conducted using these
three hypotheses.

Of the things which lend themselves to the abystaeé of data collection
in developing countries, there are two essent@bfa: the state of infrastructure and
telecommunication technological advancenfeMbst generally in these nations one
finds advanced communications technology to beigeavthrough the mechanism of
“technology transfer.” This concept is describectBloping nations gain access to
advanced technology mainly through technology feanghat is, by ‘importing’ the fruits
of successful foreign research and developmenttsffdYet, many emerging nations are
enacting policies which purposely and severelytlime flow of these goods. Take for
instance, the later half of the twentieth centtidgwever, as early as the 1960s, a
number of developing countries began to adopt natipolicies regulating technological
imports, with particular attention to transactiovith Northern multinational corporations
[included in this are corporations based in devetbgountries].* Nevertheless, such
protectionist policies, while the may have fostededhestic industry, have not allowed
for much technological advancement in these natidohs is because the national firms
are generally quite unsuited to produce technotghe caliber found in developed
countries, and the international competition whiglght induce them to strongly
innovate has been diminished.

! This paper refers only to economic data, suchRis @ GDP, it is not used in the broad sense®f th
word.
2 Here, ideal or hypothetical terms are used. Tterimetation of data would be superior in develgpin
countries, if there were much data to make infezsnugpon, which is highly unlikely. So, when this
superiority is mentioned, it is assumed, theor#ticthat there would be a sufficient quantity aftd to
interpret.
% It should be noted that Lucas and Rapping wereasgonsible for creating this theory, for it igibuted
to John Muth who introduced it in his article eettRational Expectations and the Theory of Price
MovementsThe informal representation of bis model for éixpected price level is as follows:

Pe =Ea (P 1)
* When technology is referred to, it signifies telemunications technology.
® American Academy of Social and Political ScierBechnology Transfer to Developing Countries:
Implications of International Regulatipinternational Regulation; Page One-Hundred amd¢i.
® American Academy of Social and Political ScienBechnology Transfer to Developing Countries:
Implications of International Regulatipinternational Regulation; Page One-Hundred amd¢i.



Compounding this deficiency in communications textbgy are problems
of infrastructure, such as an insufficient or deplde network of roads, ineffective
electric companies, and little government admiatgin. An example of these things can
be found in the S.E.C. This organization manddtasinh the sale of securities “investors
receive financial and other significant informaticancerning securities being offered for
public sale; and.[that the following is prohibited:] deceit, misreggentations, and other
fraud in the sale of securitie§Ih many developing countries, this sort of tramepay or
required publication of data, is impracticableheitbecause the governing body is
fundamentally unable to enforce such an act, calree it has little interest in doing so.
Another instance will serve to illustrate the ingpliions for data collection that both a
lack of communicational technology and poor infrasture create when found together,
as often occurs in these economies. Suppose, ¢Rexts an emerging nation with such a
deplorable network of roads that, for some portioinhe year, sections of this country
remain isolated. Moreover, imagine that due topber state of telecommunications a
good deal of time is spent when it is impossiblege either a phone or the internet.
How, in this situation, would a community in anéoassible sector be able to effectively
transmit essential economic data, such as emplagidre answer is straightforward,
this would not be possible. This same situatiom$&dlue for firms needing to transmit
sale figures, or the effective demand for theidma(s), etc. As is stated in an article for
the journalThe American Economic ReviewntitledTelecommunications Infrastructure
and Economic Development: A Simultaneous Appréecaddition, the economic
returns to telecommunications infrastructure innesit are much greater that the returns
on just the telecommunication investment itself.ai¢hthe state of the telephone system
is rudimentary, communications between firms istioh,"® however communications
between these firms and agencies collecting dasayiexist) would also be limited.

This presents the issue of non-response bias, wiilthe returned to in a later section.

The collection of data in developed countries haaveis far superior.

This is due to the absence of the two factors namserhusing the compilation of figures
to be poor. In the case concerning “technologystien it was stated that the now
developed nations foster the most advanced telecomeations technology, which they
in turn had attempted to provide to their less tgy&d counter parts. Thus, there is no
fundamental lack of innovation. In terms of infrastural issues, there tend to be none.
Again, as was cited above, take the agency knowimeitunited States as the S.E.C,
which coerces the publication of certain data. Hais permutations in many other
developed countries. Furthermore, it is inconcdrdiat a portion of the United States,
or Britain, etc. would be isolated and powerlessdmmunicate with the remainder of
the nation on a consistent basis.

The interpretation of data however, is a diffenmatter, for here it is the
developed countries which suffer, and the develppimes which succeed. In this
discussion the statistical principle that correlatdoes not imply causation, or the bounds
of the linear correlation model, is heavily reli@al This law is most succinctly stated
“The second limitation of the theory [of correlat]as that although the correlation
coefficient is a measure of the covariability ofialles it does not necessarily imply any

’ http://Iwww.sec.gov/about/laws.shtml
8 The American Economic RevieWielecommunications Infrastructure and Economic Depraent: A
Simultaneous ApproacPages Nine-Hundred and Nine to Nine-Hundred asmd T



functional relationship between the variables comeg. Correlation theory does not
establish, and/or prove any causal relationshipéen the variables'"To demonstrate
the insufficient collection of statistics inher@émtemergent countries, two factors were
isolated. Here however, there is only a singleuieatvhich causes the explanation of
figures to be unsound in developed nations, thegmee of “innumerable variable
elements.” This is stated most succinctly by Pessgimo maintains “The cause and effect
relation existing between economic events is egflgdifficult to ascertain because of
the presence of innumerable variable elemefitg"effect, an immense complexity has
arisen in the developed economies, seeing as nemynstitutions and means have been
created with which to influence certain aspecthefmarkets. This makes it seemingly
difficult to attribute some effect to a particutzause. The number of variables which
could possibly influence any one thing is immeaBl&rén these nations due to their
enormous quantity. For an example of these notitviesppinions of different
macroeconomic schools regarding the causes of that ®epression will be utilized.
Robert E. Lucas Jr., one of the central figureseat classical economics, stated:

“If you just think of an economy in competitive éliarium you wouldn’t

expect its output series to be completely smoothintélligent actors

pursuing their own self-interest are going throtighsame mistake over

and over again...we are led to think of informatiodifficulties...If you

look back at the 1929 to 1933 episode, there wéved decisions made

that, after the fact, people wished they had natemathere were a lot of

jobs people quit that they wished they had hungpon | don’'t see what's

hard about people making mistakes in the business clyoten the

individual point of view, it's obvious™
Thus, he attributes the Great Depression to thzeranic variables, problems of
information, poor decisions on the part of econoaditors, and an inherent fluctuation of
growth. The Keynesian interpretation is somewhti¢iint. It is described as “The
contraction [Great Depression], set in train, da thew [Keynesian economics], by a
collapse of investment or by a shortage of investropportunities or by stubborn
thriftiness.™ In direct contrast to the Lucas interpretatiosirgle variable is identified,
the decrease in investment expenditure. The masetarat least Friedman’s
interpretation of “The Great Contraction” consi@sleast in part) of what follows:

“the U.S. monetary authorities followed highly defbnary policies. The

guantity of money in the United States fell by dhige in the course of

the contraction. And it fell not because there weseavilling borrowers-

not because the horse would not drink. It fell lisesthe Federal Reserve

System forced or permitted a sharp reduction imtbaetary base,

because it failed to exercise the responsibildgsigned to it in the

Federal Reserve Act to provide liquidity to the kiag system.*®

° Theory of Econometric€orrelation Theory: The Simple Linear Regressitmdel; Limitations of the
Theory of Linear Correlation; Page Forty-Four.

19 publications of the American Statistical AssociatiThe Correlation of Economic Statistjdage Two-
Hundred and Eighty-Seven.

! Conversations with Economist8onversations with New Classical Economists; RoBeLucas Jr.;
Pages Forty to Forty-One.

2 The American Economic RevieWhe Role of Monetary PolicPage Two.

13 The American Economic RevieWhe Role of Monetary PolicPage Three.



This passage maintains that, as in the Keynesialysis, a sole variable contributed to
this depression, the deflationary activities of Beeleral Reserve which caused a
reduction in the monetary base. Thus, each scHonbhoroeconomic thought attributes
different variables in addition to differing quéargs of variables to the cause of the Great
Depression, which serves to illustrate the diffig@xperienced in the assigning of
causation and the interpretation of data.

However, these problems of data interpretatiomatigated within the
context of a developing economy. This is becaussemarkets lack the complexity
found in developed nations. Initially, these coigsticoncentrated their efforts on
relatively few commodities, say one or two. Sudbaus did not warrant intricacy in the
marketplace, and merely a very few variables cofldence an economic event(s).
Ostensibly, in many of these nations the situatias changed. For instance, each country
has a central bank and many have been able totatiraallow for, foreign investment.
Yet, they have still not achieved the complexityrid in the economy of the developed
nations. Moreover, while the quantity of variabbapable of influencing events has
increased, it too has not attained the amount faoigeveloped nations.

Yet, it appears necessary to perform a thorougmaation of the role
data plays in certain macroeconomic and microecanamdels. To this end, three
specific theories have been selected; one assuRatignal Expectations, another,
Adaptive Expectations, and the third involves thetral postulates of FriedmarPsice
Theory In this analysis the emphasis will be on the etgeprice level found in each
hypothesis, its formation, and its association wldite. Subsequently, in a following
section, the majority of these equations will balgred using the implications of these
issues of data interpretation and collection. Ftrsty must be stated formally. The Lucas
supply function is given by the following equation:

(L) Yi=Ki+y (R—P%) + AYea

Here ; signifies output at time t,;Ehe price level at time t, and;fhe expected price
level at time t. Furthermore,; ks described as “a growth term” wifrand\ serving as
parameters. In this equation, though there arethaeables directly influenced by data,
one is focused on, namely.PThe expected price level is aimost entirely deteed by
known past price levels. This relationship betwessults and expectations is formally
represented in this equation concerning the prediptice level by Lucas and Rapping:

(2)In(P*) =bgIn (R) + by In (P-1) + ... 1l53r In (Pr) + a1 In (P*.1) + ...+asIn

(P*.9).
Here we see a firm representation of the RatiorpkEtations hypothesis, for this
relation is contextualized by the statement thia¢ ‘ypothesis thédm (P*) is a
‘rationally [italics added] distributed lag function’ of pasttual values...we impose the
condition:
bo+..+h+a+..a=1,

so that a proportional changeah past prices would imply a change in Bf the same
proportion.™® In brief, the assumption is made that the agemniftg expectations

14 Conversations with Economists Background for the Conversations; Page Eighteen

5 The American Economic RevieWrice Expectations and the Phillips Curiage Three-Hundred and
Forty-Five.

% The American Economic RevieWrice Expectations and the Phillips Cur®age Three-Hundred and
Forty-Four to Forty-Five



directly and rationally bases them entirely upotadaamely past and current price
levels. Within this, it is supposed that each ecoicactor employs the most optimal data
set.

Another presentation of forming an expected preael, presupposing the
Rational Expectations hypothesis, is:

(3.) PA=E (P1 1).Y
Here, Eis portrayed as theptimal expectations of Rt time;. I; characterizes all
available information in this same instant and &#&snctional relationship with these
most favorable anticipations, in that it directiyarms them. Discernibly, data is intrinsic
within this variable and another, Beeing as both are represented as figures. This
equation, while much simpler than (2.), holds reslsignificance given that it too
demonstrates the role of past and current figurélsa determination of the expected
price level.

In his workPrice Theory Friedman maintains that “Prices, therefore, do
three kinds of things in solving the above fivelgems [Knight’s outline of the five
interrelated problems of economics]. They transnfidrmation, they provide an
incentive to users of resources to be guided lgyitiiormation, and they provide an
incentive to owners of resources to follow thiommhation.™® In particular, the first
purpose he assigns to prices is of interest. Theham@sm which he ascribes to this
process is a model which assumes adaptive expetdati

(4.) P%= PR+ ¢ (P — P%)."
The symbolp serves as a coefficient. Friedman exemplifies ¢aacepts with this
equation, the first of which is that “someone cotsean error for only a fractiof Also,
he illustrates “expectations of. Pare determined by past observations of the pecel |
only.”?! Thus, he creates a relation wherein “people adjgst current expectations to
correct expectation errors made in previous pefi6dand in which the expected price
level is informed solely by past data and a fra@laorrection of past expectations.
Therefore, both models assuming Rational and Adejiikpectations employ statistics
concerning price levels to inform the expectedeplavel, though the equations of Lucas
utilize both past and present data, while Friedomses only past numbers.

Since either the Adaptive or Rational Expectatioysothesis apply data,
it is logical to assume that they are subjectettiédssues concerning these figures,
namely the relationship between data collectioniatetpretation and whether or not a
nation is developed or emergent. As has been gpagetbusly, the compilation of
statistics in the developing world is quite ungatitory due to both infrastructural and
telecommunication problems. Yet, this perceptielyds itself to a poor quality of data.
For instance:

“Unfortunately...the reliability of the index [of ingtrial production] has
declined steadily in many developing countriessdme countries the
inaccuracies in the index are so large that ibisonger possible to

YConversations with Economists Background for the Conversations; Page Nineteen
18 price Theory Introduction; Page Ten.

19 Conversations with Economists Background for the Conversations; Page Thirteen
20 Conversations with Economists Background for the Conversations; Page Thirteen
2L Conversations with Economists Background for the Conversations; Page Thirteen
% Conversations with Economists Background for the Conversations; Page Thirteen



distinguish year-to-year changes in the volumeutpot from the size of

average error to which the index is subject...In scases, the omission

of new products (industries) may lead to a downvéad in the index for

total manufacturing?®
Thus, the difficulty in this instance and on theold) is not that there is an absolute lack
of economic data, but that there is much non-respaias which negatively affects the
set of figures as a whole both in terms of thepligpbility and credibility. The
implications of this error also harmfully influentiee hypotheses described above. Take
equation (2.), which assumes Rational Expectaiiodgriving the expected price level
P*. The assumption is made that this expectationrdépepon the current and past price
levels, which are in and of themselves data. ietneghough it is presumed that through
acting rationally economic agents will employ theimal set of data, it is quite probable
that this data has also a large degree of errgudh error is contained within these
figures, as it most likely is, one could quite pblsbe basing their expectations on a
large amount of erroneous numbédrs(P.1)... In (P.r)), which signifies that your
expectations of the current price level are alsoresous and quite different from the
actually realized point. In equation (1.), Lucad &apping present this as having a dire
consequence on output:

(1) Yt = Kt + J)_(E_t — P*L)- + XYt_l.

In the adaptive expectations equation (4.), Friaditkastrates that to form the
expectation of the current price level at tignene utilizes the past price level of time
in addition to a fractional correction of assumpsioHere, the past price level facould
be incorrect which would, as is the case abovel, tean erroneous formation of
expectations for the current price level. Furthelend the past price level is incorrect,
that would signify that the correction of expeaas is also invalid, leading to more
damaging effects on the current price level. Alttog would serve to have a negative
result on output. Aside from these mathematical elmdhis issue of error in data has
consequences for the central postulaterafe Theory It is not to be disputed that prices
convey information, but that ambiguous or fals@infation is conveyed.

In developed countries, the interpretation of datel not the data itself
could perhaps be erroneous. Yet, this still hasrdehtal consequences. Though none of
the macroeconomic models presented explicitly mardissigning an explanation to
figures, it is still inherent within them. The Ratial Expectations hypothesis assumes
each agent will aatationally andoptimally, but perhaps this may entail the omission of
certain price levels in the formation of an expdqgtece level for time. For instance, it
seems consistent with the theory that if one imtgtgpsay P as being non-reflective of
the overall pricing trend in that it is due to sowagiation which will never again occur,
and if this is the most rational interpretationyduld be both acceptable and rational to
omit this from the formation of expectations. Y&ten though this was the most rational
interpretation and choice, perhaps,echoes a new as of yet unseen trend, signifying
that this interpretation and subsequent decisianti, is incorrect. Therefore, Rtould
also be incorrect. By implication, many other eqorovariables would then be
negatively affected. This same analysis can beeptefl onto the adaptive expectations
hypothesis with minimal modification. Seeing aseBman does not assume rationality,

% The StatisticianAccuracy of Indices of Industrial Production in Réaping CountriesPage Two-
Hundred and Ninety-Six.



and in fact assumes these economic agents will madtakes, one can omit data from
the formation of price expectations without it hrayto have the most rational
interpretation of this data. In terms of prices ommicating information, the economic
actor may, as above consider this information atd tb reflect an un-recurring and
unreasonable deviation from the underlying pridiegd, and thus dismiss these figures
and prices. If, this dismissal was unfounded, pritiel in fact convey correct data, and
this agent had planned otherwise, the consequevadd be disastrous. For instance,
suppose a firm had bindingly agreed to purchasesdantor of production at a certain
future time, for the market price dictated at timse, and that this corporation assumed
prices were irrationally inflated and would deceddowever, some new economic
paradigm meant that prices would only increase fitusilevel. Thus, the speculating
firm has lost valuable capital.

This paper examined the relationship between theatimn and
interpretation of data and whether or not a nasareveloped or emergent. In this, the
developing nations were superior in regards tceettanation of figures. This can be
attributed to the economies found in these plaagsrg the complexity and presence of
“innumerable variable elements” found in the depelb countries which cause them to
suffer in this respect. The developed world isgiaater at compiling data however,
because there are none, or very few of the infragtral and telecommunications
technology problems which plague the emergent natidhus, these issues are
transmitted to any entity which includes them, sastthe formation of expectations for
the price level in either Adaptive and Rational Ecgations, or the notion that prices
convey information. Analyzed within the contexttbése equations and hypotheses, one
can see that, regardless of the theory or modédiealyphese issues of data present a quite
perceptible threat to economic growth and perforcean

Index of Equations

1. Yi=Ki+7y (P.— P*%) + Y1

2.4n (P*) =boIn (P) + by In (Pg) + ...+by In (Per) + &g In (P*q) + ...+asin (P*.o)

3. Pi=E (PRIl

4. P=PRa+0¢ (Pa—P*%)

Also, Muth’s simplified equation for the expectedcp level was presented. It is given

as.: .
Po =E1(pl lt1).
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