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Preface

The present study deals with the importance

of the results of entrepreneurial surveys

for the analysis and forecast of cyclical
fluctuations. The study is almost exclusively
of a macro-economic nature. The data employed -
which are to be examined with respect to their
explanatory value - are time series developed
from the results of business and investment
tests. The reader will understand that the

author, a member of the Austrian Institute for

-Economic Research in Vienna, mainly relies on

statistical material of entrepreneurial surveys
conducted by his institute. In addition, data
from the EEC countries and Japan are employed.
The subject of the study only Jjustifies it
being made available this publication tota
larger circle of econcmists working in'éhis
field. We look forward to a fruitful dis-

cussion of the results.

0. Anderson W.H.Strigel
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1. Introduction

1.1. Objectives_and_Structure of the Investigation

In macroeconomic theory expectations and anticipations play an impor-
tant role. The analysis of cyelical fluctuations has to ask time and
again inhowfar subjective considerations are of importance. Unfor-
tunately, the cgontribution of expectations and of planning behavior
rarely finds its way into empirical verification, because both have

a reputation for being hard to measure. One possibility to find indi-
cators for the actual importance of subjective influences is to mak=
use of the information contained in business and consumer surveys,

both of which have been conducted for decades.

The present study examines the contribution of time series which have

been derived from entrepreneurial surveys to the analysis and the

forecasting of cyclical fluctuations. The empirical part of this study
uses mainly data which have been collected by the Austrian Institute
for Economic Research for the manufacturing sector, in addition data

from the EEC countries and from Japan will be used.

Most Europesan business surveys distinguish between so-called business

test and investment tests. Business tests aim for great simplicity;

the questions are designed so that they can be answered by a company
officer without the use of statistics; in general, the questions are

1)" They concern evaluations (order stocks, inventory

gualitative
stocks, capacity utilization, business climate) als well as short-
term (three to six months) expectations (on production and prices).
For Austria this type of information has been collected@ for the manu-

facturing sector since 1963,

The investment tests aim at the collection of investment expenditure

data (sometimes for one gquarter, mostly for a wholé'year). In general,

quantitative information is collected. In addition, quantitative in-
formation on inventories, sales, and sometimes alsoc on qapapity uti-
lization and expansion is collected. For Austria, investment data as

well as data on planned capacity expansion are compiled primarily for

1) For statistical implementation this qualitative information is turned into

quantitative data by deriving the percentage share of "high" and "low" answers
{or the balance between these).
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the manufacturing sector; information on sales and inventories is

collected only ex-post (therefore the investigation of thes: indica-

tors 1s left ont in this study) .

In the U.S., there is no strict separation between these two types

of surveys. In general it can be said that quantitative surveys on
investment and sales expectations play a larger role. The surveys
center on the most important (=largest) enterprises (similar to Japan}
and do not attempt to achieve exact representation of all size classes.
In the U.S., most surveys of this kinéd are conducted by private firms
for the purpose of market research (most important expection: the
OBE survey). In Europe it is mainly the eccnomic interest of the
various economics research institutes which accounts for these sur-

veysl).

Following the European tradition we will at first look at the business

tests (chapter 2). A survey of the literature will attempt to bring
some order into the vast array of studies on gualitative surveys. Most
of these have either been carried out directly by the IFO-Institute

in Munich, or have been initiated through this institute by the CIRETZ)

organization, or at least access to them has been opened through IFO,

The question incorporating expactations into macroeconcmic theory so
far has yielded only very few theoretical statements {chapter 2,2}, in
addition very little empirical work has been done in this field. To
evaluate the quality of the business test (chapter 2.3.) it is also
necessary to study the reporting bzhavior of the firms. The gquestion
of whether business test information exhibits a lead or a lag with
respect to production depends on the trancformstion-relation chosen

between business test variables and production.

The chapter on investment surveys also starts with a review ¢f the
literature {3.1.), which however is dominated by studies from over-
seas. This is followed by an attempt to establish a system for classi-

fying the various efforts to use investment anticipations {plans)} for

1) For an overview of the U.S. surveys, see: DOWMAN "29", NBER "97", BONHOEFFER-
STRIGEL "18".

2) Center for International Fesearch on Rcononiic Terndency Surveys, Munich, D-8000,
Poschingerstrale 5.
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forecasting purposes {3.2.). At the same time some terminological

clarifications are attempted.

This is followed by an investigation of the Austrian éxperience with
the tendency of firms to underestimate investment, as well as with
sectoral differences and short-term forccasting errors (3.3.). It is
possible to separate the investment plan revisions into steps which
each have distinct determinants. A comparison of the forecasting per~-
formance of Austrian investment anticipations with alterna&tive metheods
is carried out and followed by a discussion on including such infor-

mation into macrceconomic models ({(chapter 4).

The existing difference in the behavior of individual sectors give
rise to a hypothesis on dual investment behavior (chapter 5): large
capital-intensive firms plan their investment expenditures in a
different way (and also encounter different problems when trying to
execute their plans) than labor-iniensive small and middle-sized
firms. The differences between these two groups are shown with regard

to investment behavior, activity parameters and plan fulfilment.

The investigation of the contribution of the business surveys to
business cycle theory and the theory of expectations {chapter 6) has

few precedences in the literature. BAlternative expectational hypo-
theses are.tested by means of business test data; the problem is in-
vestigated inhowfar expectational time series exhibit some inherent
systematic behavior (this is tested by using a complex mathematical
technigue, i.e. the Box-Jenkins method) and the guestion is discussed
whether expectations reinforce or dampen cyclical fluctuations. Finally,

the contribution of expectations to the latest recession is analyzed.

1.2. Explanation of Frequently Used Terms and Concep%s

—— i AR i e b o e A B A A A A S T R EE MR A AR U B de e b e A S ek e e A e A e bm

By the "level" of a time series we mean the form in which it is

usually published.For an index of pzoduction this is a time series
with basis 100 and values which are higher or lower than 100 depen-
ding on the development of production; for business test data, levels
are the balances of the shares of firms reporting positive, fespo
negative answers (in this way the balance of the percentage shares of
firms which report increasing, resph.decreasing production is called
a "level" series, even though the survey guestion actually asks for
information on a change}. Such series {levsl series) are denoted by

capital letters in tables and eguations, changes (differences) by



small letters, or if specified more closely, by also mentioning“th%
type of transformation used.? list of often used variables see page 95.

By "transformation" of a time series we mean the forming of differences
or trend deviations (deviation from an exponential trend in percent =
TD) . Absclute differences are dencted by an "A", which comes after

the name of the variable; relative differences by an "R". When guarter-
ly data are used it is necessary to specify whether we are using
differences with respect to the same gquarter of the previous year

(A4, R4; "annual change"), or with respect to the previous gquarter

(Al, R1; "guarterly change”), if no specific note is made, annual

changes are implied.

Entrepreneurial expectations and evaluations are marked by an asterisk
(+}, investment anticipations by an “IA“. Statistically significant
regression coefficients are marked **, which describes a significance

level of 95 %. Numbers underneath the regression coefficients are the

standard error in percent of the regression coefficient.

To find out whether one time series exhibits a lead or a lag with
respect to another series, simple correlations are carried out re-
peatedly by shifting one series against the other (usually by one
quarter). When the highest correlation coefficient is achieved, the
lag behavior of the series has been determined. A list of the publi-
cations quoted in the text will be found at the end of the study;
they are numbered in alphabetical order, e.qg. ZARNOWITZ "142",.



2. Qualitative Business Cycle Indicators

- ——— e Em e W e Em m o T A ar e A L e —

A complete survey of the empirical literature concerning business
surveys would reguire a publication of its own. The biblicgraphy

by M. Ziegler ("143") which was compiled ten vears ago comprises
already 110 pages, and the CIRET Centre in Munich has a file of
more than 1.000 titles. Thus here we will only give a short charac-
terization of the main streams in the existing literature, in

order to establish a framework for our own empirical results. After
the IF0 Institute in Munich tocok up business surveysl) in 1949, the
literature was dominated by descriptive work and papers which set
out to justify the use of "qualitative" surveys in the eyes of a
sceptical public. Langelfitke "77", Marquard and Strigel "85" in
Germany belong to this category, as well ags Piatier "102" in

France and Bosse "20" and Pfanzagl "106" in RAustria.

A next step were investigations on the guantification of gqualita-
tive surveys and the connected problem of the indifference interval
in surveys (up to how large a percentage change do firms report

"no change”?). Margqguard and Strigel "B5", Riedl "110" and, foreme-
ost, O. Anderson jun. have to be mentioned here {("12"), This dis-
cussion has been closed, at least for the time being, by 0. Anderson
who proved that gualitative answers under certain conditions can be
interpreted, as if there were a connection between the freguency

of plus, minus, constant on the one hand and the actual guantita-~
tive change in the variable surveyed on the other hand. In this phase
the complexity of mathematical and statistical methods reached 9

peak.

The following phase was characterized by empirical inveétigatibns
of the business test variables, mainly with respect to consistency
and rationality. Some of these investigations had endogenous

character, i.e. an ex-ante answer was compared with an ex-post

statement (beoth from a direct survey), in other a business test
variable was compared to an “objective" variable (exogenous test).

The question of how expectations are formed (e.g. in connection

1) see W.H. STRIGEL "126" "i30".
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with order stocks) was analyzed, mainly in micro-economic investi-
1 7 ;
gations ), the lower variance of survey variables, and the Ffact

that their mean values do not correspond to reality (E. Streissler

& Hoschka "122%) were discoverad in macro-economic analysis.

With the increasing length of the available time series the level
of aggregation incresased and the gquestion was asked what role the
business test series could play in macro-economic short term fore-
casting. The correlation coefficient was introduced as the stan-—
dard measure of their quality, average leads and lags became an
indicator of their prognostic applicability. Theil's forecasting
coefficient (Thury "135") and spectral analysis (Courtois "31")
were also applied. Among the quickly increasing number of contri-
butions during this phase we would like £o0 mention the studies by
Lindlbauer ("739" "80"), Strigel ("127"), Pentenrieder {"103") and
Thury ("135") as well as Aigingexr, Bayer, Schenk ("6") for Austria.
The common finding in all these studies is that from a macro-
economic point of view the business test time series provide rela-
tively consistent results, both when several indicators are compa-
red to one another and when compared with "objective" statistical
magnitudes. Lindlbauer and fhury find a lag when these series are
used to predict turning points, Jerb ("93"; finds them coinciding
and Strigel, Pantegr}eder'and especially Courtois find a lead.

The differing results are due to the different choice of a trans-
formation-relation between the index of production (e.g. devation
from a trend, changes with respect to previous amonth or previous
year) and the business test variables (level, change with respect
to previous month or previous yYyear). There is gené;al agreemént

on the "information lead" characteristic of the business te%t
variables due to their quick availability, and on;the smodtﬁneSS

0of the series.

At the beginning of the seventies the survey time seriés were at
last sufficiently long to allow_their use in econometric models
and in systems of cyclical indicators. The tendency to replace

large "structural models" with smaller "forecasting models"

1) see e.g. the investigation by O. Anderson "11" on three subsectors in the
textile industry, as well as that by Jochems and Theil "133" on the Dutch

shoz industry,



certainly promoted the use of survey variables. Thé analysis of
the influence of business test variables on the model structure
and the performance of the models is still in its beginnings. The .
lack of theoretical penetration apparent in the systems of cyéli-
cal indicators and the realization that objective theories were
not able to explain all cyclical events in the seventies furthered
the increased use of subjectlive data. This equalization of sub-
jective information was formaliZzed by the decision of tHe Industry

Committee of the OECD in June 1975 to include survey results into
the "Main Economic Indicators" on an egual basis. Synoptic tables
on the extension of business tests and the respective survey

programs can be found in *"25").

The role of expectations in macro-econonic theory has been recog-

nized at least since Keynes ({("72") and the Stockholm School.
Keynes' "marginal efficiency of capital"” as the most important
criterion determining investment aims at the expected return to

capital (which depends on the expected cyclical situaticn). His

concept of "liquidity preference" is based on the uncertainty
1
of future events )“The Stockholm Scheool {(Myrdal, Ohlin, Lindahl,

Lundberg following Wicksell's theory of cumulative processes)

stresses the difference between ex-ante plans and ex-post reali-

2)

zations The psychological business cycle theories, whose most

eminent representative is Pigou, emphasize the importance of
expectations for the core processes of the business cycle. At

the present time Jbhr "67" puts a lot of emphasis on the role of

expectations ("socio-psychological predisposition" to the cumu-

lative process3})“

The influence of expectations is even more important’ for separate

individual parts of economic theory - price theory cannot bef

1) E. STREISSLER, W. WEBER "124",
2) see G. NERB "98",

3) Arguments relating to the relatively inferior role of expectational
variables in empirical research are designed to point to three analysis:
Katona "71" maintains that economists found out about the importance of
expectations faster than psychologists, but do not want to make use of
them a) because they have not been measured at all, or only for entre-
preneurs, b} because it was thought that expectations of individual economic
subjects compensate each other and c) because the theories on the formation
of expectations were inadequate. J3hr "67" points to three preoccupations
against psychological business cycle theories: a) a cyclical model must he
objective, b) expectations cannot be proven wrong and c) expectations could
create turning points at any time. G. Tichy "137" points out that entre-
preneurs ~ften interpret the business situation wrong, because they are
influenced too much by the past situation.




thought of today without expectational considerations; the stabi—f
lity of demand and supply in the commodity market depends toc a
large extent on the specific assumptions about the expectations

of demanders and suppliers; inventory theory relies on hypotheses

concerning sales expectations.

It remains quite a surprise that neither the importance of tides

of optimism and pessimism for the cyclical situation has been
tested, nor the differing synthetic expectations hypotheses (extra-
polative, regressive, adaptive) have been investigated with the

ajid of business surveys. A lone exception is the contested issue
relating to the regressivity of Railroczd Shippers forecasts in the
U.S. "22" "47". The present study attempts to contribute foremost
to these two neglected fields (tides of optimism and pessimism,

behavicoral hypotheses}.

2.3. The Application of the Austrian Business Test to Forecasting

2.3.1. Reporting Behavior

The survey program of the business test of the Austrian Institute

for Economic Research is limited to six guestions: Four relate to

assessments (order stocks, foreign orders, finished goods inven-
tories, capacity utilization), two to expectations concerning the
future of the firm in the next three to four months (with respect
to production and prices). In general there are three possible
answers: high, normal, low resp. increasing, constant, decreasing.
In order to obtain time series for each variable, the positive

1)

answers are balanced against the negative answers -

Two interesting aspects have evolved in the reporti%g behaviér
during the fourteen years in which the survey has-béen'conQuéted.
On the average, antrepreneurs consider their export o:ders té be
toc low. The preponderance of firms which report éessimis?ic
assessments in the long run is so strong that the averaée Galue

of the balance is -17%. The total order situation is also on the

1) Strictly speaking the balance is calculated as the share of the (weighted)
positive answers in the total number of answers minus the share of the
{weighted) negative answers. Thus the indifferent answers are not being
used, a symmetrical indifference interval is assumed.



average assessed as being unsatisfactory, but not to the same @eégee
as the export orders (long term average = -7%). The prepondefahcefof
firms which assess their inventories as "too high” over those that

desire higher finished goods inventories, is 12 percent. In addition,

nearly half the firms reported in the long run that they could pro-

duce more given highexr demand.

TABLE 1: Reporting Behaviour in the Austrian Business Test

These assessments point to a high level of aspiration for the firms.
They consider values as normal which lie above those reached in
reality. This observation is important for the interpretation of
individual results insofar as e.g. an egual number of firms repor-

ting exports as being too high or too low has to be interpreted as

signalling a favorable cyclical situation.

an analysis of the questicon on production expectations shows that
in the long run average increasing production is expected. The
preponderance of nine percent, however, must be judged low in
comparison to the average growth of industrial production. The
proponderance of firms which expect increasing selling prices over
those which expect decreasing prices is significantly higher (+19%).
This means that answers referring to expected price changes occcur
more frequently than answers referring to volume changes, in spite
of the fact that in’fhe period under investigation actual ptice
increases on the average were lower than volume increases (4 1/2 %
vs. 6%). This c¢an mean that firms plan to increase prices more

often than production, or that the indifference interval for price

increases 1is lower than that for volume increases.-

211 indicators in the business survey exhibit very'ﬁarked cyclical
movements: for example, the maximum value of the §repdnderanbe of
positive assessments of the export orders is +23%; the minimum

value -68%.

These series also show relatively low disturbance terms. This

smoothness is guite important for forecasting purpose and ¢an be
measured with the help of the (first) coefficients of autocorrela-
tion. For the assessment variables these lie between .90 and .93,

while e.g. the autocorrelation coefficient for guarterly production

is much lower (R = .80). The expectational indicators are a bit

less smooth: production expectations show gquarterly swings similar
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to those of actual production and price expectations are the only

indicator with larger irregular swings than production.
TABLE 2: Smoothness of Business Test Variables

The survey gquestions concern indicators which have close causal
relations with each other. This fact accounts for a strong simi-
larity of the time series. The closer correlation of the assess-
ment variables with each other and their smoother behavior are to
be expected: all assessments concern stock variablesg. The expec-
tational variables, on the oither hand, ask for the change in a
flow or a price and therefore have to react more strongly. This
is reflected in higher short term movements as well as in the

earlier mirroring of turning points as against in assessments.

2.3.2. Estimating Changes in Production with Qualitative Data

After investigating the reporting behavior of the firms and the
consistency of the business test time series ("internal control")
we would like to analyse their contribution to the diagnosis and
prognosis of the industrial cycle. The measure for the industrial
cycle is the index of industrial production. This "external control"
reguires assumptions about the choice of a transformation - rela-
tion between survey variables and production inaex. The problem

of the correct transformation falls into Lhree parts: which trans-
formation shall be used for the production index {(e. g. change as
against previous vear, deviation from a trend), which transfor-
mation shall be used for the survey wvariable and which type of
function (linear, logarithmic, etec.) shall be applied to the

selected transformations of both series.

Partly for the sake of simplicity, but also because pther thani
linear transformations did not show any significantly differénﬁ
results, we will restrict ocurselves 1o linear relations. Of -alil
possible transformations of the production index we will investi-
gate guarterly changes, annual changes and deviations from a trend.
For the survey variables we will look a: the level of the balance
{this corresponds +to trend deviation of tha production index, be-
cause business serieg dc not exhibit a treund), their quarterly

and their annual changes. Even thisg restricticon leaves us with

Nine possible transformation relations (see Table 3}.



Smoothness of Business Test Variables

(1st Order Coefficient of Auto-Correlation)
Indicator coefficient of Autocorrelation (R)
Assessment of Order Stocks {AOS) 0,92
Assessment of Export Orders (AEO) 0,92
Assessment of Finished Stocks (AFS) 0,90
Assessment of Free Capacity (AFC) 6,93

RS
Average of Assessments 0,92
Precduction Expectations (PRE) 0,81
Selling Price Expectations (SPE) 0,77
Average of Expectationsl) 0,79
Composite Indicator (CI) C,E5
Compare:
2)
Production Index (PI, R4} 0,80

1} Mean of the individual coefficients of Autocorrelation
2} Annual change of the guarterly index




TABLE 3: The Importance of Transformation - Relations between:

Production Volume and Business Test Variables

Most frequently the annual changes in production are related to

the level of the survey variables. This choice assumes a priori

that the highest positive values in the survey coincide with the
highest growth rates in production. This assumption makes economic
sense for the production expectations, while for order stocks or
capacity utilization the peaks should occur later. Thus when this
transformation is used it leads to unjustified negative results
concerning the forecasting performance, especially of the assess-

ment variables.

Another possibility is to relate guarterly changes in production

with levels of the test variables. Since guarterly changes on the

average indicate turning points even earlier than annual changes,
the result will be even less favorable than above. Applied to the
production expectations this transformation relation would in the
strict sense correspond to the survey questionl}. Several empirical
studies have shown, however, that in general entrepreneurs dc not
know their quarterly producticn changes and to a large extent re-
port annual changes. As far as the assessment questions are concer-

ned it makes no sense to compare evaluation of orders with guarterly

changes o0of the production.

A third relation compares deviations from a production trend to

the level of business test series (which correspond to deviations

from a trend in so far as the observations move around a "normal
level"). This relation seems to make economic sense for the _assess-
ment variables: the highest order stocks, the lowest inventb%ies
and the highest degree of capacity utilization are'expected';o
occur when the trend deviations in production are highest. Pioduc—
tion expectations should reach their maximum earlier,-sinbe rates

of change usually reach their peak before deviations from the trend.

1) The questicn reads: Will your production increase in the next three to four
month? To be able to answer this question correctly the entrepreneurs would
have to know their seascnally adjusted quarterly producticon volume. But
even on the macro scale quarterly changes in the production volume exhibit
considerable irregular errors in spite of highly complex seasonal adjust-
ment methods: the correlation coefficient between two adjacent quarterly
growth rates is .40 in Austria.
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TABLE 3:

The Importance of Transformation -~ Relations between Production

Volume and Business Test Variables

Buusiness T e s t Variables
- i o
g/// i \\\ﬂ
Level Annua11 Quarterl
Change Change
)
g‘g R = 0,88 R = 0,85 R = 0,77
» A B
& @
v //g// 58 lag 1,5 guart. lead 0,2 guart.| lead 1,3 guart.
e}
&
el P _
P
o R = 0,72 R = 0,80 R = 0,77
o} ¢ o
. } "Jg
=
g.: lag 2,0 guart. lag 1,2 guart. lead ©,2 quart.
)
oﬁ)
&)
= - —
T ~
- w
0 \ < R= 0,77 R = 0,43 R = 0,28
g 0
i Fo ]
eoeR : i
rs ' ;.ﬁ lead 1,0 gquart. ; lead 2,7 guart. lead 3,7 quart.;
5 |
a ! i

The coefficients of correlation as well as the mentioned leag resp
lag of the business test variables are themselves éiithmetiéémeans
over the six individual coefficients of correlation between one
business test variable and the production index. The data were

smoothed by calculating a 3-quarter-moving avarage.

1} absolute

2) relative
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In theory the comparison of an annual change in production with

an annual change in the business test variable would be equiva- - ?

lent to the above apprcocach (with the exception of a constant
term). The annual change in production is egquivalent to the annual
change in the deviation from the trend (apart from the constant
which signifies the trend), and the same transformation is used
for the business test series. The advantage of this relation
would be that the forecast would directly aim at that magnitude

which lies in the center of cyclical reporting, namely the annual

rate of change in production,

Other transformations are, cof course, possible, but correspond
less to economic the questions posed and economic behaviour than

the ones menticoned above.

The choice of the correct transformation-relation is of basic jimpor-
tance to the exactness of the reflection of the production situa-
tion by mean of the business test, as well as to forecasting pur-

poses.

If the annual changes in production are compared to the levels of
the business test variables, the latter exhibit an average lag

(averaged over the six varfables) of one and cne half guarters.
When guarterly changes in productions are used, the lag increases

to two quarters. Deviations from the production trend in conjunc-

tion with the level in the test variables exhibit a lead of one
quarter, the theoretically equivalent comparison of annual changes

in both series shows a slight lead of the test variables, however.

Other investigations also show the sanme dependence of the measured
forecasting performance of business tests on the transformation-
relation chosen: :

Lindlbauer "79" finds a lag of the survey variables based on the
choice of the first transformation-relation mentioned (annual
change in production with level in survey), Strigel "127"‘and a EEC
study "31" find a lead of the survey indicators by choosing devia-

tions from the production trend.

Whether or not a business survey indicator exhibits a lead or a
lag need not depend on the choice of a randomly selected transfor-

mation, since the character of the survey questions asked points
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logically to specific transformations. The four assessment questions
are actually guestions concerning trend deviations: to be able to |
asses order stocks as high or low one must have in mind a certain
explicit or implicit trend value. Thus the non-transformed values

of the survey variables should be related to trend deviations in
production. As mentioned above, an equivalent and from a practical
i)

point more attractive relation consists of the annual changes in

both wvariables. For both alternatives all four assessment series
coincide with production, even though for some turning points they
exhibit a lead. Since the correlation ccoefficient for these rela-

tions is also higher than for all other alternatives, the theoreti-

cally plausible choice is reinforced by statistical e¢riteria.

TABLE 4: Maximizing the Correlation between Production Index and

Business Test Variables

When asking about production expectations, one really asks about a
change. Thus the respective business test series should be related
to a guarterly or annual change in production, but certainly not to
the trend deviation. Since the gquarterly change series moves very
erratically, we recommend the use of annual production changes. This
relation shows on the average coinciding behavior between survey
variables and production, while some turning points are seen earlier
in the survey variables. The correlation between these transfor-

mations is higher than between theoretically less plausible ones.

There is no logiéal relation between any transformation of the pro-
duction series and the price expectation wvariable. Correspondingly,
the correlation coefficients are very low. If this séries iSNFelated
to other price variables, however, the correlation fg similaf;to
that of production expectations, and a lead of oneiﬁo two guarters

is exhibited.

CHART 1: The Composite Indicator and Its Compeonents

The closeness of correlation between business test variables and

growth of industrial production points to the possibility of esti-

mating guantitative production by means of these survey data.

1} The practical attractiveness consist in the direct estimate of annual change
in production, which is more often to be forecasted than trend deviation.
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CHART4: THE AUSTRIAN COMPOSITE INDICATOR AND ITS COMPONENTS
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TABLE:5: Egquations to Forecast Industrial Productiog by Means of
Business Test Variables '

Estimation of the growth in production by means of production ex- :
pectations shows quite good results. The estimated production leveis
coincide with reality insofar as they show the peak iﬁ-1969 to be
higher and wider than that of 1964, or the recession of 1975 to be
deeper than that of 19267. But the estimate does not show the full
force of the recession of 1975 and captures the recovery of 1976
only in part. When changes in the assessment variables are used to

estimate production, the severity of cyclical changes is captured

guite well.

This differing estimating behavior - production expectations lead

to small cyclical swings, assessment changes to large ones - are a
clue to the researcher to combine both pieces of information into
one. The simplest form would be to add the values of the business
test variables in their respective transformation. Such a “Composite
Indicator” on the one hand comprises a combination of the informa-
tion content of the individual indicators, on the other hand it re-
sults imn & smoothed series, since errors in the variables are reduced

or eliminated as long as they are different between indicators. The
1)

advantage of the formation of such a vertical average (over several
indicators at one time) compared to a horizontal average (over seve-
ral perjods for one indicator) lies in the fact that it does not in-

2)

volve any loss in time

The calculation of the composite indicator brings the hoped-for re-

sults. The growth of industrial production is mirrored better than

when the individual series are used and the new indicator is also
smoother. Its movements c¢oincide with those of production, several

turning points are announced in advance.

1) In actual calculation we used a weighting system, since four changes 1n assess-
ment variables are combined with only one expectational variable. Thus - the
contribution of the assessment variables is divided by four. In this way the
closely related assessment variables together obtain the same weight as the
production expectations.

AOS,A4 + AEO,Ad - AFG,A4 - AFC,A4
4

+ PRE

CI

2

CI = composite indicator
AOS,A4 = zbs. annual diff, in assessment of order stocks

AEQ,B4 = abs. annual diff. in assessment of export orders
AFS ,A4 = abs. annual diff. in assessment of finished stocks
AFC,Ad4 = abs. annual diff. in assessment of free capacity

PRE = level of production expectations
2} A similar vertical average is used in the formation of the business climate in-
dicator of the IFO Institute which combines the assessment of the present business

climate with that of the future one ("127") or by PENTENRIEDER ("103") who
constructs two climate indicators for the EEC countries.



TABLE 5:

Equations to Forecast Industrial Production by Means fo Business

PI, R4

PI, R4

PI, R4

PI, R4

PI, R4

PI, R4

PI, R4

PI, R4

2,23
27

5,54

5,65

5,66

5,16

11

4,11

0,34
i2

- 0,16

10

Test Variables

++
PRE

0,58
++

ROS  ,Ad 0,74
++

ABO A4 0,67
4+ ‘

AFS ,B34 0,71
++

AFC ,RA4 0,84
.

SPE ,0d O,38

crtt 0,80

Assessment of
Level

Assessment of

Annual Change

hasessment of

Asgsessment of

Assessment of

Seiling Price

Production Expectations,

Order Stock,

Export Orders

Finished Stocks

Free Capacity

Expectations

Composite Indicator

Production Index, Annual Change compared with same quarter of
last year.

The exact guestions read:

)

Will your production during the next three to four months increase, remgin its
present level or decrease?

Do you evealuate your present order stock as high, normal or too low?

Do you eveluate you export orders as high, normal or too low?

Do you eveluate your present stocks of finished goods as high, normal or too low?

With your available capacity could you produce more, if demand were stronger?

Will your prices during the next three to four month increase, remain at their
present level or decrease?

The guestions are formulated in such a way that positive balances of PRE, AGS,

EQS, SPE and negative balances of ArS and AFC indicate favourable business
situations.
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Composite indicators for individual industry sectors show in a
lead of one quarter (before production) in seven sectors, only
in three cases do they exhibit a lag. The closeness of fit for
most sectors 1s very good. As expected 1t is smallest in those
sectors in which changes in producticon are primarily determined

by supply conditions.

2.3.4. SUMMARY: The Performance of Business Test Variables as

Forecasting Instruments.

When used in the logically scound transformation—-relations the busi-
ness test results on the average do not exhibit a clear lead or
lag in relation to production, but show rather coinciding behavior,
In individual periods or wvariables a lead of one or two guarters
exists; the number of sectors in which a lead is visible is also

higher than those with a lag.

The business survey time series ére smoother than the production
series, especially when composite indicators are formed. Even if
they were just as smooth as the production series and had not lead
at all, they still have the advantage of being available for ana-
lysis earlier by nearly one guarter than the official production
statistics., In addition, the survey series are representative for

all of Austrian industry and never have to be corrected afterwards.

In this way these series fulfill practically all criteria required

e.g. by the National Bureau of Economic Research for cyclical indi-

cators: causal relationship with the cycle, smoothness, historical

correlation, repregsentativity, few revisions, quick aﬁailabiliQy.
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3. Quantitative Investment Surveys

3.1. therature on Investment Surveys

Most existing surveys ask for investment plans in quantitative terms.
In the countries outside Europe the investment survey often is part
of a more global survey covering sales, sales expectations, capa-
city utilization and sometimes also financing possibilities, pro-
duction and inventoriesl). Most European surveys on investment anti-
cipations do not cover these cther areas, mainly because special

gqualitative surveys deal with them separately (e.g. business tests).

In the U.S. the Railroad Shippers have been surveyed since 1927
concerning their turnover expectations. There has been a lot of dis-

cussion on the regressivity of these expectationsz). For the period

after World War II the most freguently cited survey is the one which
is conducted by the Office of Business Economics of the U.S. Depart-
ment for Commerce and the Securities and Exchange Commission (OBE-
SEC3)). Since 1947 quarterly and yearly investment plans have been
collected and published in the Survey of Current Business. There
exists also a McGraw-Hill Publishing Co. guantitative survey on in-

. s 4
vestment, sales ond capacltleS')“

The survey by Dun & Bradstreet centers on employment, inventories,
prices and profits of small firms. The collected data have short-
term character and are similar to the Zuropean business tests (see
HASTEY in "g9g6"), insofar as they also use the raw information to
create balances of the positive and negative answers. A more thorough

review of U.S. surveys is contained in BONHOEFFER & STRIGEL ("19")}.

For Canada the Bureau of Statistics has conducted bi-annual surveys
on annual guantitative Investment plans since 1945 (see FIRESTONE in
"g5") . The Japanese surveys, one by the Bank. of Japan, the oﬁhér by

the Economic Planning Authority, concentrate on the large enterprlses.

1) see e.g. the survey of the Bank of Japan, Shimamura "115". Concérning-the
statement that these surveys in the U.S. are mainly quantitative, see BAISSIE

in |l95ll .
2) see e.g. BOSSONS-MODIGLIANI "227, and the literature cited there, and:
FERBER "47"=<

3) Plant and Equipment Expenditure Survev. The same authorities also collect guan~
titative information on inventory stocks and sales, and also assessments on
inventories; see e.g. BONHOEFFER & STRIgz;. "19%.

4) EISNER has used this survey in his studies.



The latter is a bi-annual survey, which is described in BABA und _
MATSUGI "14". The very comprehensive guarterly survey by the Bank"of?
Japan collects data on quantitative change of sales, investment and
finance variables, but also assessments similar to the data collec-~
ted in European business tests. For all these variables information
is requested for one guarter ahead, for the present situation and

the actual performance in the past guarter.

Most European investment surveys also emphasize quantitative infor-
mation (even though the IFO Institut, after comparing results of guali-
tative and guantitative surveys, ncow emphasizes gualitative informa-
tion; BONHOEFFER "47") but rarely ask for sales expectations or guan-
titative data on financing problems of inventories. Most countries
collect annual investment data, even though the survey concerning in-
vestment ecxpenditures for one year is repeated gseveral times. The

reason for only collecting annual investment expenditures and neglec-

ting financing information may be due to the generally smaller firm
size in Europa and the very strong interest in data protection by

BEurcpean firms.

The lack of information on dguarterly investment anticipation need

; nct necessarily reduce the content of information. Several investi-

: gations have shown that the guarterly pattern of actual investment
‘expenditures sometimes increases the error terms in the surveys (sece
FRIEND & THOMAS "53", ROWLEY & TRIVEDI "111" as well as WIMSATT &
WOODWARD "140"; EVANS "42"). If data on investment expenditures for
one year are collected several times, the error terms for the indivi-
dual firms are reduced as well as the systematic error of macro-data.
On the other hand, the forecasting performance on the macro—levgl
must not improve at all (COLLIANI "29") or only slightﬁy (GERSTEN—
BERGER "56"). There is general agreement on the fact that the fdre-
casting performance of these surveys decreases significantly &hén
investment expenditures are estimated for more than one year ahead

{GREENWALD "58", ZARNOWITZ "141", HART "64", GERSTENBERGER "56").

The wide majority of studies which concentrate on
comparisons between investment anticipations and actual expenditures
agree that entrepreneurs have a tendency to underestimate their
investment expenditures by about one tenth on the average. For the

U.S. thig result holds true for the OBE-SEC survey (see FRIEND &

BRONFENBRENNER “49", ®50") and for the Mc Graw Hill survey
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(GREENWALD "59")1). For Europe studiss show this tendency for Gérmaﬁz;
Austria, Sweden, France, Finland and the Netherlandsz). No siqnifi? 3
cant tendency to either over- or underestimate the investment volume
can only be found for Canada (FIRESTONE in "95", LEVINE in "96"} and
for the survey by the Japanese Ministryof Economics (MORIGUKI “9t",
BABA & NATSUGI "14"). Another Jaranese survey (Bank of Japan, see
SHIMAMURA "115", KUNIGAKI "76") and the survaey by the Board of Trade
and the Department of Industry in Great Britain (PENRICE "102%,
AGARVALA "3", Ministry of Technology "86") reveal a tendency for
over-estimation. In all these cases large firms are overrepresented.
For both countries there exicst investigations which show that if

smaller firms are better represented, this tendency to overestimate

investment expenditures disappears.

Many other investigations support the view that the degree of the
tendency to underestimate actual investment expenditures depends on
the size of establishment (EISHER in "23", FR;ENDin *23", FRIEND and
BRONFENBRENNER in "50", FOSS & HATRELLA "48"). This question must bhe
distinguished from the one that asks whether large firms' answers are
more accurate even after correcting for the average error, a view
which is commonly held. BOMHOEFFER ("17%) finds no connection between
a firm's accuracy and its size3), and the investigations by FRIEND
and BRONFENBRENNER "“49" and the one by FIRESTONE (in "95%) also go

inte this directiof..

There exists wide agreement on the guestion whether annual {(or quar-
terly) movements arcund the average tendency to undarestimate depend
on the c¢yclical situation, but therce is less agreement on the factors
which influence these movements {profits capacity, availability of
craedit, capacity utilization, sales, unexpected sales); Survey fe—
sults (by FOSS & NATRELLA "48", FIRESTONE in "15", FRIEND "49") on
the reasons for the under-estimation of the base as wéll as of éhe
cyclically varying parts will be discussed together with the Austrian

survey results.

1) sea also WIMSATT & WOODWARD '140", BASSIE in "95", FOSS & NATRELLA "48",

2) BONHCGFER “17", COLLIANI "29", AIGINGER "5, LONQUIST “32", MALHOYME "83",
KONSKENSKYLA "74", UOUCHART, THEIL and JORST "G,

3) MALHOMME "83" finds that firms that have long-term investment plans do not
forecast their cxpenditures more accuiately.
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The recognition of a systematic tendency to under-estimate initially
cgave rise to mechanical correction technigues; later on it was
attempted to come to grips with the cyclical part of the plan Feﬁ}—
sions. There is a wide range of possibilities, especially wiﬁh‘reL
spect to the choice of the dependent variable {(actual investment
expenditures, change in actual expenditures,.difference beﬁween
actual and planned investment, in absolute terms or in standardized
form, etc.}. The next section will attempt to offer a systematic
survey of this large nUmber of attempts.It should be mentioned that
the number of investigations of the reasons for investment plan re-
visions, on the differences by sector, size group and program of pro-

duction went down as correction attempts be came more usual.

3.2. Systematic Overview of Forecasting Methods Using Investment

Investment Anticipationsl) can be used for forecasting investment
axpenditures without specific correction procedures only when no
systematic differences exist between the plazns and the realizations.
Today, most institutions which publish data on investment anticipa-
tions point out systematic errors. or even publish the plans in al-

ready corrected form.

The simplest procedure to correct for over- or under-estimation in
the plans is to use mechanically a percentage mark-up or mark-down,
derlved frompast experience. If there are reesons to believe that
the error changes slowly over time, the correction factor should be
calculated using only the last few years (e.g. three vears, see
LONQUIST "82")., The correction factor can be universally applied to
2)

Al of industry, or can be differentiated {(2.g. by sector or firm

size).

Some studies make use of a simple linear regressién (without’ an
additional c¢yclical variable) between investment plans and actual
expenditures. This technigque can alsc be classified undef'the correc-
tion methods; it contains a bit more information than the mechanical
correction mentioned above. This method can account for c?élical
differences in the tendency to under-estimate, if e.g. a negative
constant term is combined with a regression coefficient larger than

one. This is, of course, a very rough way to account for a cyclical

>

i In spite of the differende in the true meaning of the words, in this study the
terms "investment anticipations” and "investment plans" are used as synnonyms.

2) OBE calculates realization rates on a sectoral level and regresses these on time
r on the respective quarter, in order account for linear and non-linear changes

in the correction factor; see =.g. WIMSATR & J.T. WOODWARD “140%, p. 36 f.
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conponent of under-estimation, because the relative size of the plan
revision depends on the volume of the invastment plans (regardless

of the fact whether the plans are high because of an increasing

trend in investment expenditures or because of the business situation)

TABLE 6 : The Use of Investment Anticipations (IA) in the Forecast

of Actual Investment

In addition, c¢yclical changes which occur after the information of

the plan are not taken into account. In spite of these short-comings
the regression of actual investment eupenditures on their anticipa-
tion is a very frequently used for forecasting, as well as an“alter-

. \ . 1)
native modzsl®™ to investment functions “

It would be advisable to take specific account of cyclically differing
revision behavior by means of additional wvariables. MODIGLIANI has
termed this method "realization function®. Commeon to all realization
functions is the "explanation" of actual investment by investment

plans plus cyclical variables.

There is a class of realization functions which uses only variables
which are not yet known at the time the investment plans are estab-
lished by the firm. These "classical"” realization functions assume
that all informatipn which was known before the plan was established,
is already included.in the plan (see a2.g. MODIGLIANI's answer to
KLEIN "89"). The advantage of distinguishing analytically between
factors which influence the plans and factors which influence their
revision is countered by the disadvantage that such a forecast of
investment also requires the forecast of the cyclical (independent)
variablez)ﬁ This assumes that the forecaster is less surprised by

cyclical turning points than are the entrenreneurs.

1) see e.g. BONHOEFFER "179, IFO~forecasting method ROWLEY z TRIVEDI"111"

2} When forecasting by means of a 'classical® realization function variables
already known can be included if the forecast takes place after the estab-
lishment of the plan, and if in the mzantime some information has become
available on the cyclicezl variable; '
see e.g. the extension into the future of investment plans by means of
recent business test data in LINDLBAUER & PUHIANI "81"%,
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The incorpcraticn of cycliecal variables which were known already at‘
the time of the formation of the nlan ('bastard” realization ﬁﬁnci
tions) can be justified by the statement that not all.known variables
are included into the decision process immediately and with their
full weight (viz. distributed lags, JORGENSON "69%). Under this
assumption all deteminants of investment expenditures can be used in
any time distribution pattern desired (KNICY¥E "75", EVANS & GREEN
"40", JORGENSON "69", SACHS & HART "112").

Expenditures as well as their determinants can enter . the functions
either in absolute form or transformed. If a strong trend and high
multicollinearity exist, differences should be used. Frequently the
level of investment expenditures is explained by the level of the
anticipations plus the change in the cyclical variable. Such a fune-
tion assumes quite strong cyclical variability of the plan revisions,
it lowers multicollinearity between the explanatory variables and can
be interpreted as a combination of an "imponderable" element in the
basic plan with a rate of realization that shows strong cyclical
movements. (SACHS & HART "112%", BALL & DRAKE 15", EVANS & GREEN "40v,
KONSKENKYLA "74"). SACHS & HART "112", XRICKE "15" and JORGENSON “69"
&1l use levels for the cyclical variable, LEVINE (in "36") transforums

all variables into differences.

Often the target of explanation is not the realized level of invest-
ment expenditures (or their difference), but rather the difference
between actual and planned investment (either in the form of absolute
differences, or as a quotient - EISNER "37", 2.g. uses the absolute
difference of the relative difference). This leaves more degrees of
freedom for the incorporation of the determinants of plan revisions.
A variable which significantly influences the first?investmeqﬁ plan
(e.g. capacity utilization or prices) can have an edditionaljin—
filuence on plan revisions (if investmeni plans were used as éxplana-
tory variable high multicolinearity would result). We would iike to
call this subgroup of functions "revision functions”, béca@se emphasis
is put on explaining the revisions of investment plans. This apprcach
has been tested by MODIGLIANI "390", AGARVALA *3", BABA "14", EISNER

*37" and SHIMAMURA “115°", among othersl}”

1) Some authors build a bridge between this aprroach and the "classical” realiza-

tion functicn by interpreting the lattar as the speclal case in which the coeffi-
cient of anticivations is Qdifferent from ocne, @.9. MORIGUKI "91", MODIGLIANI “oov,

AGRARVALA "3",
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The most freguently used cyclical ﬁariables are variables exXxpressing

unexpected developments concerning sales. These often are not 5éseé
on actual survey data, sometimes they are approximated by synthetic
variables or instrumental variables, such as order cancellations
(SACHS & HART "112"). Sometimes GNP is used for this purpose (EVANS
& GREEN %"40", -AGARVALA "3"). EVANS and GREEN alsoc make use of capa-
city utilization and financing variables, others use orders, long-

term lcans or expansions of capacity.

Anticipation functions form an intermediate step towards internali-
zing investment plans into models. These functions are supposed to
show how investment plans are formed (JORGENSON "69", LEVINE in "gg",

EISNER "37"). The use of anticipatory data in econometric models is

dealt with in chapter 4.

3.3. Forecasting _Performance of Investment Plans

The gquestion whether anticipations can make a significant contribu-
tion to short-term forecasts has long been dominated by the negative
experiences of the Bales expectations of the U.S. railroad shippers
which yielded results that were even worse than those of naive fore-
casting methods (MODIGLIANI & SAUERLENDER "87", HULGREN in "95"}.

Now it is generally recognizéd that investment plans yield better
forecasts than naive methods; the only question that remains to be
answered is whether they do better than more sophisticated investment

functions.

ZARNOWITZ "14" stresses that especially investment Plans which are
corrected for a trend error do bettar than causal alternatives and

1 - .
also than models ); OKUN "101" and XRICKE "75" reach similar results.

EVANS "42" confirms this only for the industrial sector. ‘

¢

JORGENSON "70" mentions that investment functions with seven ékplana—
tory variables are superior to realization functions. FRiEND and
THOMAS (using the same data) respond that this is not true #hen
corrections are made for reporting behavior, and also if JOEGENSON
had used in his functions only variables which had already been known

at the time of the forecast. If both these points were taken into

17 ZARNOWITZ mentions that when compared to investment orders plans exhibit a
shorter lead, but are more reliable ("142%, p. 442y,

i
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consideration, anticipation functions would be superior. The results
would be eben better, if investment anticipations and "objective!
variables were used together. This discussion leads to a call for
caution when comparing plans and functions: such comparisons make
only sense if equally sophisticated methods are used for both tech-
nigues and if the same availability criteria are applied to the ex-

planatory variables.

There is no discussion on the guestion whether anticipations are a
good instrument to forecast turning points. THOMAS % FRIEND "134"
mention this as a major advantage, EVANS reports that anticipations

are inferior in that respect.

3.4. The Austrian Investment Survey

This survey on which our investigation is based, has been conducted
by the Austrian Institute for Economic Rasesarch since 19641)n The aim
of the survey is the collection of guantitative annual investment
expenditure data. The survey is conducted twice a vear (in spring and
in fall). Every fall information is collected on the investment plans
for the current year and the next year. After the end of each vear
information on this year is collected two more times, thus for every

year there are five pieces of information (=plans).

The questionaring program in detail:

Time of Fall Spring Fall Spring Fal} Spring
g ey t-1 t t t+1 t+1 t+2
Plan 158 b1, ¢ 2% b1, ¢ ¥y, ¢ 4R pl. t - 5P o1 =
final result
IAl InZ2 a3 IA4 I = IAS

t stand for a specific year,

If the year in dquestion were 1970 (=t), the first invéstment p%ﬁn
(=anticipaticn) for this year would be collected in fall 1969 €=t—1),
the second plan in spring the third in the fall of 1976 é=t),
the fourth plan in the spring of 1971 {=t+1); in the-spriné-of'1972
(=t+2) the final data on 1970 investment is collected (fifth plan =

It = actual investment).

3.4.1., The Phenomenon of Systematic Underestimation

The results of the investment surveys are systematically lower than

actual investment expenditures. The degree of underestimation on the
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average amounts to 15 percentl) and exhibits c¢yclical variations.

In 1971 the underestimation reached 27 %, during the mild recessions f
of 1962 and 1967 actual expenditures were still higher than the plans.
Only in 1975, when production was reduced by 8 percent, the plans
were gradually revised downwards. This average under-estimation of

15 % is higher for Austria than for most other countries. This may

be due to the small and middle-scale size of Austrian industry and

its very rapid growth. Morecver, information on the first plan is
cellected earlier than in some other surveys (October of previous

year) .

The tendency to underestimate actual investment is stronger for
equipment than for plant expenditures. For investment in plant the
factors which tend towards underestimation (corrections in price and
project) are counteracted by delays in the completion of construc-
tionz)

TABLE 7: Extent of Plan Revision According to Individual Steps and

Firm Size

That part of investment expenditures which has not been previously

planned shows a significant tendency to expand capacity: On the aver-

age planned capacity expansion (which is reported together with the
respective investment plans) was five percent above the previous
year. Capacity expansion actually achieved by the end of the year

was on the average of six percent, so that non-planned investment
expanded overall capacity by one percent (or roughly one fifth of the
total capacity increase). This effect exhibits strong cyclical wvaria-
tions. During recession years it remains quite low, or is even nega-
tive, ih boom years it amounts to one to two percent. qhese plaﬁ}re_

visions which affect capacity show that underestimatioﬁ?of investment

expenditures occurs not only for reasons of estimates:of prices and
3 .

costs )«

th pian - 1St plan

h N 5th plan Lo

If instead of the 5 plan the 15 plan were used in the denominator, the aver-

age result would be 17 %.

100

1) Average 1964/76; calculated as {5

2) see e.g, FRIEND & BRONFENBRENNER "49" who state that plans for investment in
plant are more accurate; for a contrary statement sece FIRESTONE in "95" and

LONNQUIST "82",

3) see also GORT "58" who argues against using prices as the most important argu-
ment for underestimation of investment by showing that in the energy sector
actual capacity expansion is below planned expansion.
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3.4.2. Differences by Sector

This underestimation effect differs from sector to sector, For manu-
facturing as a whole the first plans are 15 % below actual investment.
In some sectors the plans on the average are higher than expenditures
(0il, vehicles, mining), in other sectors plans are revised upwards
by nearly 50 % {leather and shoe:;leather products, furnlture, metal

products, apparel).

These differences can best be explained by differences in capital

1)

intensity (capital stock per employee) and firm size ',

TABLE 8: Extent and Annual Variance of Plan Revision in the

Industrial Sectors

Higher capital intensity goes hand in hand with lower tendency to

underestimate. Most capital intemsive sectors have to plan their

. \ N 2 .
investment expenditures a long time ahead }, because they constitute
very stringent bottlenecks and cannot easily be substituted. These

investment projects normally consist of a number of mutually depen-

dent units, and delays in one unit result in great problems for the
whole project. Normally in such sectors investment processes are
more highly formalized, and budgets exist for emergency situations.
It is also true that in the capital intensive sectors those types of
investment which do directly concern the production process (storing,
transport, etc.} are more important than for more labor intensive

sectors, and those types are probally planned more thourcughly than

storing, transport etc.. In the more labor intensive small-scale
firms investment decisions are made throughout the year, investment

goods which are mass products can be ordered quickly and can échieve

capacity increasing effects guite rapidly.

1) A positive statistical test has been conducted by means of rank correlation

coefficients. The same results hold when firms are grouped into size classes
(see table 7). Average underestimation in firms with fewer than 100 employees

is 31 %, in large firms with more than 1.000 employees it is only 9 % -See also
the results of a U.S. investigation on the reasons for decreasing investment

plans by CROCKETT & FRIEND “26".

2) For this reason these sectors show very marked medium-term investment variations,
but guite long annual variations.




TABLE 3:

Extent and Apnnual Variance of Plan-Revision in the Individual Sectors

Extentl) Standard
Deviation

Manufacturing +14,6 6,1

Basic goods + 1,5 13,2

Investment goods +17,0 10,4

Consumption. goods +17,0 5,7
Mining - 3,1 19,2
0il -14,7 24,1
Basic iron & steel + 7,1 22,1
Nonferrous basic metals + 1,3 24,2
Stone quarrying, clay +20,0 19,4
Glass and glass products : +24,3 21,3
Chemicals + 8,7 10,6
Pulp & paper + 8,0 20,13
Paper processing +19,9 29,4
Furniture . +32,0 17,8
Focod products, beverages +11,5 12,3
Leather +27,9 26,4
Leather products +32,9 17,1
Textiles +24,9 12,4
Wearing apparel +29,%9 12,9
Casting +19,6 17,7
Non electrical machinery +17,4 o 6,7
Transport egquipment - 2,8 . 23,8
Metal products +31,2 - 10,4
Electrical machinery +17,9 : 8,5
hverage of sectors with
high underestimation +26,3 18,5
Average of sectors with
low underestimation + 5,1 17,2

1) IB5 - ial




The average rate of growth of producticon of a sector does not exert
any noticeable influence on the degree of underestimation. Thé'saﬁe

holds for the different degrees in the acceleration Qf growth for

the different sectors during the sixties. By the same token no in-
fluence is exertedd by the degree of regularity of annual growth in

pProduction or in investment expenditures.

The fact that some sectors on the average show a smaller dagree of

undexestimation than others is no proof that from these plans better

)

. 1
forecasts for actual investment can be deduced '. On the contrary,
those sectors which have a relatively high estimation error exhibit

very regular errors. The average plan revisions of sectors that show

marked underestimation are more regularz) than in sectors with small
revisions. This phenomenon points to the fact that in sectors with
lower underestimation (but higher variance) the revisions are deter-
mined by two compensating factors which dominate according to the
cyclical situation. A positive business situation promctes investment
plans, but after certain bottlenecks have been reached in the invest-
ment goods sector, the completion of investment projects tends to be

delayed by significant periods. Depending on the respective weight

of these two factors, positive or negative revisions will result.

1) Often lower average underestimation in the capital intensive sectors is set
equal to more exact expenditure plans, as e.g. in BONHOEFFER , "29", p. 29:
"Capital intensive sectors not only have to plan their investment expenditures
a longer time ahead, they also have to plan more accurately. This accounts for
the fact that in these sectors on the average the accuracy of reported plans is
higher". The present study finds that in capital intensive sectors plans are
closer to actual expenditures, but they also fluctuate more strongly and thus
are not more accurate. The same holds for size groups: in firms with more than
1.000 employees the standard error of the revisions is slightly higher (7,5 %)
than in firms with less than 100 employees (7,0 %), despite the fact that the
average errors bias this measure in favour of the big entefprices (Aveiage:-g%
vs 31%)An U.S.study by FRIEND & BRONFENBRENNER "49" shows that on the plant level
the plans of large firms are alsoc more accurate as far as' the variance is con-
cerned. This result dces not neceSsarily contradict the one for Austria, since
firm results can compensate one another in such a way that on the sector level
revisions become more regular.

2} The standard error of the revisions is the same for sectors with high and low
under-estimation, a measure taken into account for the different average errors
would give significantly lower errors in the former group.
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An international comparison shows a striking similarity in the

ranking of the sectors that tend twoards high or low underestimaL
tionl). All surveys show that revisions are highest in apparel,

and lowest or not existing in the petroleum and chemical sectors.
An international "hierarchy® of this sort has to be expectaed due to

the dependence of revisions on technological reguirements.

3.4.3. Results of a Special Survey on the Reasons for Plan Increases

In spring 1972 the Austrian Institute for Economic Research conducted
a special survey on the reasons for plan increases. This survey was

carried out, after plan revisions had reached peak values during a

period of three consecutive years,

Among the possible answers price increases over the original cost
estimatesz) was the most frequently mentioned answer. It can safely
be assumed that entrepreneurs do not only mean price increases for
identical products, but also include increases because of varving

unforeseen circumstances intoc this answer.

The second and third most freguent answers referred to new technolo-
gical information which became known during the investment process:
on the one hand "technological innovations occocur between the planning
and the completion of the investment projecits”™, on the other hand
"central investment projects requires supplementery iﬁvestment ex-
penditures"a). Both motives are rated <gually important on the aver-
age, the first one applies more to investment goods sectors and the
chemical industry, the others to consumption goods sectors and smalle:

firms.

Another motive for plan revisions is “necessary overhauls of and

alterations in existing machinery"; this motive was judged important

by slightly over 50 percent of the firms. It applies even;mére than

1) When the ranking is compared with that in the Netherlands (MOUCHART, THEIL,
VORST "92", p. 83} the rank correlation coefficient iz .94, if compared with
the U.S. (GREENWAID "59") the rankings are identical.

2} F. MODIGLIANI & H.M. WEINGARTNER "90" cite a U.S. investigation in which one

third of the firms stated to have takern into consideration price increases for
investment goods, one third assumed constant prices and one third did not con-
sider price changes at all.

3) E. STREISSLER 120", p. 95 f stresses the importance of additional machinery
for purpose of a flexible combination of labor and capital.
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the previous ones to involuntary and unforeseen increases in invest-
ment expenditures. Its importance decreases rapidly as firm sizé'in;
creases, because in such firms the large number of exisﬁing machines
accounts for more regular incidents o0f this kind, and also makes the
expenditures more foreseeablel)“ "Contraction of planned investment
depending on available financing" and "Problems in attributing large
projects to a single financial year” both depend in their importance
on the average time span of the investment project and thus are more

prevalent in large firms.

All the motives mentioconed so far imply a certain degree of outside
influence. They assume a passive entrepreneur who is either taken by
surprise by price increases or is forced by technology to increase his
investment expenditures. These motives account for the systematic part

of the error in the plans, they form the "base" of the underestimation.

They are responsible for underestimation even in times of recession.
TABLE 9: Results of a Survey on Causes of Underestimation in Austria

The following motives were designed to catch the empirically proven

cyclical part of plan revisions. But both rcascns, "Only large pro-
jects are planned, smaller ones are decided upon depending on the

cyclical situation during the second half of the vear", and "Invest-
ment expenditures are based on Qery cautious assumptions about profits:
the actual development of profits offers a margin for necessary addi-
tions”, were termed unimportant by a majority of the firms surveyed.
But exactly these motives were emphasized by those sectors which under-

estimate their investments significantly.

Availability of credit was not deemed important by many firms. This

, . 2 “ o3
result conforms to the findings of a Swedish ) and three Amerlgan')

studies. A study which was conducted for a much less favorable.

1) see I. FRIEND & BRONFENBRENNER “49", p. 16.

2) The Swedish study "Effects of Credit Policy” “35" examines the effects of monestary

restriction on plan revisions during the years 1969 and 1970 and finds. (p. 161}
that the restrictive policy had a certain investment-dampening effect, and its

termination revived investment. Both effects were found to be of only small im-
portance when compared to other factors, however. The strongest effects were seen

in the size class 50 to 200 employees.

3) FRIEND & BRONFENBRENNER "49", p. 87; FOSS & NATRELLA "48"; J. CROCKETT, I. FRIEND,
H. SHAVELL "32". Even the effect of the strongest restriction of credit in the
U.S. for the after-war years was only less than minus one percent on investment
expenditures of the current year and slightly more than one percent for the follo-
wing year. The two previous studies had indicated even smaller effects exerted by
conditions on the credit market.



TABLE 9:

Results of a Survey on Causes of Underestimation in Austria
{Investment Test 1972)
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Pilanning investment expenditures primarily
concerns central investment projects; )
16 38 33 13 + 8

necessary supplementary expenditures cannot
easily be prejudged.

Planning concerns large projects. Smaller
ones (especially those which can be depre-

ciated immediately) are decided upon in the 3 37 33 17 - 2
sacond half of the year according to the

cvclical situation.

Petween the first investment plan and the

end of the project technological innova-

tions occur which increase the competitive- 20 34 2¢ 17 + 8
Hggguéubstantially without necessitating a

complete revision of the planning.

Capacity expansion and rationalizations

constitute the object of planning: necessary 16 38 29 17 + 5
overhauls of and alterations in existing

machinery cannot be prejudged correctly.

Investment plans are decided upon on the

basis of cautious prefit assessment: the 12 30 95 33 -26
actual development of the profits then

offers a margin for necessary supplements.

Credit availability becomes known only
during the course of the current vear and 5 13 27 55 ~72
thus influences expenditures.

In general prices in cost estimates are
considerably exceeded, even when no actual 27 39 25 g +36

cuparsion of the project occurs.

fccording to financing opportunities in- .
vestment projects can be spesded up or 12 27 38 - 22 -24
siowed down. .

i rttribution of current large investment :
f rrojects to a specific financial year is 20 34 25 21 + 6.
; not always completely possible. '

Othexr reasons: 3 5 0 92 : -838

1) Calculated by means of the following formula:

2x1 + x2 - x3 - 2x4 100

le + %o + A3 *+ 2X4

Xt ... percentage of firms reporting very important

¥4 ... percentage of firms reporting important, etc.
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cyelical situation (1957/58) shows that for that phase credit avai-

lability played a relatively more important role.

r

We can state as a conclusion that entrepreneurs attach importance
to 2ll motives which relate tc the systematic underestimation (the
"base"), but consider those which point to annual fluctuations in
the revisions as gquite minor. A study has shown that in the U.S.

cyclical reasons play a much larger role {especially sales and pro-

1)

fit conditions)

For the U.S. the most important reasons for the "base" underestima-
tions were “"incomplete planning”, "routine underestimation® and
"breakdown of machinery". A Canadian study (FIRESTONE in "95") men-
tions in first place planning of unforeseen projects and puts little
emphasis on cost increases (only eight percent of all céses) and on

saleg increases.

3.4.4. Underestimation of the Variance

Investment plans of individual years are more similar to each other
than actual investment expenditures. The standard error of the plans
lies around 10,4 %, that of actual investment is 13,3 %. This dis-
crepancy corresponds to the general experience that entrepeneurial
evaluations (MODIGLIANI & SAUERLENDER "87", CARLSON "23") as well as
macroeconomic forecasters regularly tend to underestimate changes.
One economic explanation for the area of investment planning is that
decisions are made concerning central investment units, and that
mark-ups or mark-downs are applied depending on the cyclical situa-
tion. It is probable that here also a non-linear “"plan error func-
tion" applies (similar to that of forecasters): the economic loss of

a deviation of the plan from reality probably 1ncreases more than

proporticnately in relation to the increasing plannlng error (e g.

with the square of the planning erropy }

It is interesting that for some individual sectors$ the variance of
actual investment expenditures is not larger than that of the plans.

In exactly half the sectors the variations of the plans are larger

than those of actual expenditures. A pozssible explanation for this
1) see e®.g. FRIEND & RRONFENBRENNER “49%,

2) Average (absolute) forecasting error 1ncreases just as it does when macro-

economic forecasts are corrected for the error in the variance.
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is that sometimes it is exactly the most extreme plans (e.g. doubling
of investment or no investment at all) which cannot be carried out in

practice.

3.4.5. Distinction of Individual Steps of the Rev1s10n

Since investment plans for each vear are collected five times, it is
pPossible to divide the total revision into steps and to investigate
these for cyclical variation and entrepreneurial evaluation. We can
distinguish three individual steps: step one denotes the difference

between the first and the second plan, step two that between the

second and the third plan and step three the difference between the

third pian and the final result (= f£ifth plan) )

3.4.5.1. The First Step_of Revision_

With the exception of 1975 plans were increased between the first
survey (in the fall of vear t-1) and the second survey (spring of the
vear for which information is collected) in all vears. The average
increase amounted to nearly ten percent. 1975 the plans were lowered
by 3 1/2 %, the smallest positive revision occured in 1967 {(+ 1/2 s},
the largest in 1973 {(+ 4 1/2 %). The standard error of the revision
is higher for this phase than for others. The annual variations in
the amount of the revision can be well explained by cyclical variab-

2)

les™’ . Capacity utilization as well as its rate of change, and also

profits show high positive correlation. In addition high degrees of
correlation are exhibited by business survey variables, especially
when changes in the indicators are used. If the determinants are

cembined, 70 % to BO % of the wvariation in annual revisicon can be ex-

plained. During this phase the revision is higher, the better the

cyclical situation and the faster it improves.
TABLE 10: Explanatory Eguations for Plan Revisions in Austria’

3.4.5.2. ?hg §egond Step of Revisiog

In general investment plans are lowered between thé spring survey

and the fall. On the average this decrease is guite low (~ 2 %), but

3}

it reached - & % in 1968 and 1975 During this phase capital

1) lig step: revision from first plan (fall t-1) to nd plan ({(spring t)
2rd step: revision from 2 plan (spring t) to plan (fall t}

3 step: revision from 3 plan (fall €t} to 5 plan (spring t+2}.
The fourth plan is not investigated seperately, because it is nearly identical

to the ffhn&l result.

2} Only the price series for investment goods shows an insignificant negative
correlation { R = - ,08).

3} Alrxeady the fact that the highest decreases in plans occurred in such diverse
years as 1968 (beginning of recovery) and 1975 (recession) shows that there is
no marked cyclical influence.
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TABLE }0O:

2)

3

Explanatory Equations for Plan Revision in Austria (1965/75)

t
17" step
Rev = 2,206 + 0,173 PRE + 0,344 p, 1.0t
53 50 36
++
Rev = 4,943 + 0,965 CAP + 0,248 p, 1.9
34 a5 57
++ + 4
Rev = 5,51 + O,5i1 TD,PI  + 0,194 PRE
22 38 44
Rev = 7,50 + 0,415 ™0, PI'* 4+ 1,078 cap™
10 40 30
++
Rev = 1,17 + 0,448 s+ 0,183 PRE
140 36 a7
d
27 step
Rev = -1,782 ~ 0,165 aeo'’ + 0,267 prig
70 29 79
++ )
Rev = -2,05 - 1,651 aos, 3.Q + C,286 prig
65 33 79
rd
3 Step

- o

+4+
Rev = B,87 + 0,117 A0S, 4.0 - 0,081 p

11 26 51
Rev = 6,80 + 0,099 PRE, 4.Q + 0,604 empl.’t
10 46 36
e
Rev = 10,94 + 0,203 AFs’" - 0,014 p, 4.0
16 34 49
++
Rev = 8,53 + 0,119 AFS = + 0,0921 pre, 4.0
12 12 53
Rev = 3,149 + 0,253 afs + 1,134 PI (3.0-1.90"" + 0,446 pi

59 46 33

47

(LI}

[

i u
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TABLE 10 (forth):

4) Total Revision

2
Rev = 9,16 + 0,908 TD, PI, 1.0 + 0,285 PRE R = 0,57
25 49 57 DW = 1,35
Rev = -5,41 + 2,945 pi'tT - 0,456 acs™t g% = 0,79
68 20 28 DW = 1,69
++ ++ 2
Rev = -0,93 + 2,260 pi - 0,283 AEQ R =0,76
316 21 32 DW = 1,58
Rev = 7,53 + 0,821 pi, 4.07F + 0,980 T0,PI,2.0"" R? = 0,74
25 31 34 DW = 1,71
+ + 2
Rev = 23,55 - 1,256 S& + 2,494 TD,PI,2.Q T R = 0,80
18 34 21 DW = 2,00
++ ++ ++ 2
Rev = 70,83 + 1,578 AFC  + 1,484 pi - 1,041 BOS R = 0,89
18 20 29 23 DW = 1,49
Rev = 447 + 0,721 pi, 4.0'T + 3,005 T0,PT,2.9"" - 4,956 aFs™ R = 0,92
25 23 19 25 DW = 2,59
Notes:
The dependent wvariables {Rev) are
st Ia2 -~ IAal
1 step: TAd . 100
IA3 - IA2
2nd step: -V 100 ;
rd Ind - IA3 '
3 ;22T o
step Tha 100
Total Revision ~22 = 1AL .5
Ia4

As indipendent variables annual data are used, if no quarter (1.Q, 2.Q etc.) is
specified

™w,PI ..... trend deviation of the production index

PRIG ,..... price index for investment goods

EMPL ...... employment

CAP ......, Ccapacity untilization
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intensive firms reduce their plans {(petroleum - 5 %, steel :,i.nch‘:xs_;v-tryji
- 3 %, basic non-ferrous metals - 4 %), as well as firms with more
than 500 employees (- 5 %). On the other hand, labor intensive firms
{leather + 21 %, wood and furniture + 11 3}, as well as smaller firms

(with less than 100Oempl oyees, by + 20 %) increase their plans signi-

ficantly.

Two contrary tendencies - additions to plans for smaller and more
labor~intensive firms, and project delays for large~capital«intensive
firms ~ account for this irregular cyclical effect., When the amount
of the revision is explained by variables indicating the c¢cyclical ac-

tivityl), only insignificant coefficients result (most of them are

negative}), On the other hand, the change in capacity utilization or
in the business test variables exert a significant influence. Func-
tions containing several variables show a smaller coefficient of
determination for this phase than for others. Good results can be
achieved e.g. by combining the positive influence of price increases
for investment goods with the negative influence of changes in the
evaluation of the cyclical situaticn. The faster the economy booms
the less investment plans of large firms can be realized. Nominpal

plans are increased by price increases and the need of additional

capacity for smaller firms.

3.4.5.3. The Third Step_of Revigion

Between fall and the end of the year (time of data collection: spring
of the following year) investment plans are increased by an average
of 8 percent. All twelve years included in the investigation show a
plan increase, the highest one occurred in 1971 (a year with goqd
domestic, but shaky foreign situation, by 15 %), the;lowest r%te of
revisions occurred in 1973 (+ 2 %). The latter result was signifi*

cantly influenced by the "oil shock".

These plan revisions exhibit a pro-cyclical pattern, but it seems
that there is a important effect of random errors. On the one hand
institutional changes (introduction of integration agreements, tax
breaks) normally occur at the furn of a year, on the other hand it
seems that the high revision during this phase covers up certain
delays in construction (several capital-intensive sectors during

this phase show negative revisions of the plans). Since in this

1) Production growth, untransformed business test variables.



phase most additional investment expenditures concern mass produtts |

(instead of special equipment), this type of delay does not play a

large role.

When revision functions are sstimated business test variables (nor-
mally showing a pro-cyclical pattern) are most important. In two
equations the coefficients of profit change are negative, but one
should not put too much emphasis on this result: because in this
phase the wish to make use of tax deductions and all possible forms
of depreciation leads one to expect a positive influence of profits
on revisions.

3.4.6. The Cyclical Component of Total Revision

The separation into several steps has shown that the different phases
are influenced by differant factors. We saw a significantly pro-
cyclical effect for the first phase, a counter-cyclical one for the
second phase (due to limitations in capacity) and again a pro-cycli-

cal one in the third phase.

The total revision (between the first plan and the final results)

exhibits a pro-cyclical influence. Here we want to analyze the fac-

tors that exert the strongest influence on the wvariations in plan

revisions.

Of all possible cyclical variables capacity utilization of the
current vear explains the degree of under-estimation best. Thus it
seems that capacity utilization, which also plays an important role
in investment functions, increases the necessity of additicnal in-
vestment expenditures (which have to be decided upon during the
vear), but also makes these possible (by means of incféasing profits
and also increasing prices). There certainly are techﬁologicalaand
supply~determined limitations to guick increases in'fapacity bf
means of additional investment expenditures, but data on capacity
axpansion show that especizally in labor intensive s@ctors short-

term capacity expansions are possible.

The relatively largest differences between actual revisions and

those estimated by means of capacity utilization occur during the
early years of the boom: in this phase capacity utilization improves
zapidly,; but plan revisions are not very substantial yet. Higher

revisions become only necessary when a ceiling is approached, but



at that time the costs of additional projects will be highest. The'
coefficient of determination for this correlation is lowered by
the "stray" value of 1973, a vear in which initially plans had been

increased as expected, but then fell prey to the o0il shock during the

later phasel)

Other determinant factors for plan revisions are the dynamics of pro-
duction and its rate of change during the yvear. Business test variab-
les can explain betw=zen 40 % and 60 % of the cyclical variation of

revisions.

Up to 1971 profits and price increases for investment goods are a
rather important determinants for revisions, but for the whole period
they are not good 2xplanatcry variable. Price increases for invest-
mant goods should have led to sizable revisions between 1973 and 1975,
actual revisions werc guite low, however., In 1976 prices hardly in-
creased at all, but the plans were increased gquite significantly. The
profits situation of 1974 led one to expect very high plan revisions,

but the onconing recession prevented this.

Wwhen several determinants are combined, approximately three guarters
of the variation can be explained. Combinations of pro-cyclical variab-
les with counter-cyclical ones vield high degreesof determination
(around 90 %). This result should not be taken too sariously, howaver,
due to the low numﬁer of degrees cof freedom (11 years, two td three
explanatory variables). But it is a fact that the process of plan
revision is influenced by pro-cyclical as well as counter-cyclical
factors: counter-cyclical revisions in capital-intensive sectors and
especially during the second phase of revisions, pro-cyclical ones
during the first and the third phases, and especiall§ in smalger

firms. i

3.4.7. Comparison of the Forecasting Performance with Alternative

Forecasting Methods in Austria

The question considered here concerns the performance of plan revi-
sions in forecasting investment expenditures. They will be compared

to so-called "naive models" and investment functions. The mean

1} Other investigations of the plan revisions before 1972 (see AIGINGER “4") had
shown highor coefficients of determination.



{absolute) forecasting error of these techniques is compared to that

of the first investment plan and the results from the realization
1
functions )q

3.4.7.1. "Naive! Forecast_
Three approaches were used for this method: investment expenditures
are egual to last year's (no change = 1 naive), they increased by

the average growth rate (naive 2), thev increased by previous year's
rate of increase (same change = naive 3). All three methods yield an
annual absolute errcr of arounéd 1 Lill. 8 for the period 1956 to 1973,
i.e. about 10 % of the investment expenditures (1,002, 1,005, 0,827
bill. AS. respectively).

TABLE 11: Compariscon of Forecasting Performance of Anticipations with

Alternative Models

3.4.7.2. Investment Functions
Investment functionsg for Austrian industry (STANZEL "118", AIGINGER

"5"y use prcocfits, value added, capacity utilization and a flexible

accelerator as determinants.

411 functions which use only one exogenous variable do little better
than the naive approaches as far as the average forecasting error is

concerned.

8oth forms (Equ. 2,5 and 2,6 in Table 11) of the flexible accelera-
tor {capital stock principle, deficit principle, see Appendix), as
vell as a combination of preofits and capacity utilization reduce the
error by nearly one half (500 million AS per year). In the latter
combination however, the regression cocfficients areygtatistiéélly
not significant due to multicolinearity between the vériables:ébesides
this approach is not guited (in contrast to the accéierator apﬁroach)
to reflect the strong medium term movements of investment expehdi—

tures.

3.4.7.3. Forecast by Means of Investment Anticipations

The absclute average error of the (uncorrected) first anticipation
{Ial) is about twice as high as that of the naive forecasts. When

corrected for the systematic tendency to under-estimate, the error

1} The time span of the investigation was extended back to 1955 by 'transforming'
the earlier gqualitative data into guantitative plans.



i

e

G
1

TABLE 11:

Comparison of Forecasting Performance of Anticipations with Alternative Models

mean
absolute
errar
sample ex post
period forecast
f 1956/73 1974/76
1 1) Naive Forecast
.1. = .002 .
L. 1 =1, 1.002 1.338
:: 2. = {100 + 4 ) : .
% 1.2, 1, =TI, { iy 927 2.192
2) Investment Functions without Anticipations
2.1. It = £ (VALUE ADDED)t 959 2.577
; 2.2, I_ = £ (VALUE ADDED)¢ . 930 3.464
E 2.3. I_ = £ (CAPACTTY UTILISATION), 1.516 3,922
E 2.4. I_ = £ (VALUE ADDED; AOS) 844 2.175
2.5, It = f (¥aALUR ADDED, _ 1/ CAPITAL STOCT‘Zt__z) 582 3.134
L
: 2.6. I, = f (CAPITAL STOCK DEFICIT, ; TREND) 437 3.109
5 2.7. 1= £ (I_ ) 904 1.700
1
| 3) Anticipations (without cyclical variable)
i 3.1. I = (IAl)) 647 1.850
4) Realization functions
i 4.1. It = f (IAlt;PRIbt) 580 i!3..313
2] = . 3 : 1; .
4.2. I = f (IAl;prig,) 461 .3 053
4.3. I, = f (IAl;;Capital Stock Deficity ) 540 . 1.651
Y N = ; T, PX ' ‘ "
4.4. I_=f (IAL;TD o) 569 1.063
a.s. EIEZ—Eéi-z £ (Ia1_:TD, PI,) 654 324
t L™

PRI ..... price index for investment goods

™, PI ... trend deviation of the producticon index




becomes smaller than for the naive methods (838 mill. aS, i.e. 8«%){
When the plans are corrected by means aof last year's revision or the
underestimation of the variance of the plans, no improvement is

achieved.

When actual investment is regressed on investment plans (Equation
3.1 in Table 11), the statistical significance is higher and the
forecasting error lower than in all investment functions with only
one exocgencus variable. The error amounts to 647 mill, AS (=around

6 %) and is surpassed only when the accclerator approcach 1is used.

3.4.7.4. Investment Plans

in Combination with "Objective® Determinants

In most cases a combination of investment plans with "objective" de-
terminants (profits, production) yields no increase in the cosffi-
cient of determination. In additicon the coefficients become less sig-
nificant because of highmulticollinearity. The superiority of invest-
ment plans over "objective' determinants can be seen by the fact that
the regression ccefficients of the plans remain significant and do

not differ very much from those of the simple regressions {(in con-
trast to those of profits and price increases in investment goods) .
The relatively best combination of investment plans is with capacity
utilization (Eqguation 4.4), cor alternatively with the flexible accale-
rator ({(Equation 4.3). This can be interpreted to mean that capacity
consideraticons do mot enter into the investment plans completely. This
assumption is corroborated by the importance of capacity utilization
for investment plan revisions. The average forecasting errér of these

equations amounts to betweoen 450 and 580 mill. AS.

When investment expoenditures are explained by means of the plans and
the current chanje in "objective" variables {'classicgl' reali{
zation functiohs), both the rate of growth of profitséénd
of investment goods prices yield significant cocefficients. Forithe
latter equaticn (4.2 in Takle 11) the average error term-amQans to

461 mill. AS,

3.4.7.5. Testing for Stability of_Realization_and_Investment Functions

The forecasting error for the period after the sample period (i.e.
1974 to 1976) is about ten times higher than for the sample periocd.
The best forecasts would have been (which at that time nobody would

have believed) that investment expenditures would remain at last

year's level., When using investment plans it would have been best not



to correct them even for the systematic error. During the three years
1274 to 1976 for the first ;ime since World War ITI investment expen-
ditures fell by one guarter. Thus nobody could expect that fore-
casting methods which are bhased on historical information could

vield ény acceptable results. The method which yielded the lowest

forecast performed best.

Two other methods are suited better to test for the stability of the
estimated functions. The first method leaves out the year for which
investment is to be sstimated (open window method), the other cal-

culates the regression initially for ten years and then adds on one

year at a time.

Both technigues emphasize the importance of investment plans for the
forecasting of investment expenditures: when investment is regressed
on investment plans, the coefficients show less random changes than

those of investment functions or those of an autoc-regressive scheme.

All these tests indicates (as does the literature cited in the text)
that investment plans (when corrected) are slightly supericr to
simple investment functiong for forecasting purposes. The combina-
tion of subjective with objective irnformation (either in the form of
realization functions or of revisions functions) shows for the period
under investigatisn that further improvements are possible. But these
fanctions are as far as Austria is regarded not stable enough to
warrant significant improvement for anvy forecasting period. Moreover.
it has to be kept in mind that combined estimates either contain ob-
jective magnitudes for the period for which the forecast is made

{in this case an additional forecasting error ériéés for th% exo-
genous variable, which does not occur when simple investmen; plans
are used) or objective magnitudes of the past which do not ieflect
the rather abrupt cyclical changes as experienced in.the'iast few

yaars.



4, The Role of Business Survey Data in Econometric Models

4.1. A _Survey_ of Some_Models

The empirical fact that the predictive performance of investment anti-
cipations are at least egual if not superior to investment functions

led to their inclusion into econometric models,.

TABLE 12: Survey Data in Econometric Models

This table shows that in addition to quantitative investment antici-
pations in the U.S. often a variable denoting housing starts is in-
cluded in disaggregated investment eguations. In the U.S5. gualitative
data are not used in medels, even though FAIR 44" tests their ex-
planatory power. For Germany POSER "109” has included the evaluation
of inventory stocks and of crder stocks. The same variables are used
in a Japanesa "183%, a French *83" and an Austrian "114" model. For
Germany NIESSEN uses the evaluation oFf the business climate, of order

stocks and price expectations.

In addition to investment eguations (which include classical invest-

ment functions (e.g. FRIEND & THOMAS "53") as well as equations which
just add on anticications to increase the coefficient of determina-
tion data from business surveys are primarily used in inventory equa-
tions; the Austrian model also uses them in a price eguation and in

% the monetary sector. WIESSEN uses them to explain sales, incoming

orders and production.

4.2, Evaluation of the Performance of Survey Data 19 Mcdels

The most important advantagoe -~ next tc their contribution o the ex-

planatory power of the individual eguaticns - of survey data ié their
availability for at least a short time ahzad, whicheaids in avéiding
the exrors that arise from forecasting other exogenéus variablésn

Moreover, most gualitative data yield information on cyclical turning

points relatively early and they alsc are less multicolinear with

Oother exogencus variables than most "obijective" series. HAITOVSKY

and TREYZ "50Y developed an instrument that enables one to show the
extra advantage of using survey varizbles in a model in comparison
with individual equations. This advantage is greater: a}) the more the
error term is reduced also in those eguations which do¢ not contain
survey variables, b} the more the regression coefficients of other

exogenous variables decrease in that ecuations which do contain




Table 12

Nameg, Country,
Number in
Bibliography

KLEIN, USA,
ugye

FRIEND & JONES
USA, "g7"

CROCKETT &
FRIEND, USA
nggn

THOMAS &
FRIEND, USA
g 134"

LIEBENBERG
HiRSCH &
POPKIN USA,
" 78“

H. TSUCHIJA
Japan, “138"

EISNER &
JORGENSON,
USA "37",
llﬁall

HAITOVEKY &
TREYZ, USA
"GO, “B1"

FAIR, USA
"a4"

ADAMS &
KLEIN, USA
o

POSER, FRG
ll1091f

NIESSEN,
FRG, “100"

SCHEBECK &
THURY, Austria
ny14e

Model Type,
Characteristics

separate modei,
29 behavioral
equations

separate, small

Survey Data in Econometric Models

Survey Data Used

OBE —SEC quanti-
tative investment
anticipations
{housing starts)
OBE —SEC quanti-

“forecasting modal’‘tative investment

4 behavioral
equations

small “forecasting
model’’ with tax
variables

smalt modet with
several policy
variablas

OBE-—Model
1966, ‘'fore-
casting model”’,
49 equations

Bank of Japan,
large structural
model

Brookings Model,
structural model

investitation of
Wharton HI,
47 structural
equations

separate model,
“forecasting
madel”

investigation of
Wharton 11§

separate model,

Darmstadt Techni-

cal Univarsity,
“forecasting
model'
separate model,
Resaarch Group
for Social
Economics

modal of the
Austrian Institute
for Economic
Research, 25 be-
haviorai equations

anticipations

OBE —SEC quanti-
fative investment
anticipations,
{housing starts)
OBE —SEC guanti-
tative investment
anticipations

OBE —SEC quanti-
tative investment -
anticipations,
{housing starts}

qualitative evaluation
of order stocks and
inventories {Bank of
Japan}

OBE —SEC gquanti-
tation investment
anticipations

OBE—SEC guan-
titative invastment
anticipations,
{housing starts)

OBE —-SEC quanti-
tative investment
anticipations; test
of quantitative and
qualitative inven-
tory data

OBE --SEC quanti-
tative investmant
anticipations

qgualitative eval-
uation of inventc-
tories and orders

qualitative assess-
ment of business
climate, orders,

and price expac-
tations

qualitative data,
order situation,
assassment of inven-
taries, production
expectations

Type of Equation,
Transformation

invastment function,
“bastard’’ realization
function

change in invest-
ment and inven-
tories

change in invest-
ment and inven-
tories and housing
construction
change in invest-
ment and inven-
tories

level of invest-

" ment expendi-

turas

evaluation of
inventories

change in invest-
ment

level of invaest-
ment expendituras

level of invest-
ment expenditures

jevet of investment
expenditures

change in invest-
ment and inven-
tories

sales, prices, in-
coming orders,
production

money supply,
demand deposits,
savings deposits,
deflator of business
investments, inven-
tory changes

Raole of Variable in
Madet ; Philosophy
of Model

axogenous

exagenous

exogenous

exogenous, classi-
cal realization func-
tion, no added--on
anticipations

exogenous {anti-
cipation error for
two quarters)

endogenous

endogenous; not
contained in stan-
dard modei; "pure
lag relationships"’
usefui for simula-
tions

gxogenous; “added—
on'’ anticipations

exogenous; (reduced
form of a realiza-

tion model)}; endogeni-

zation worse than
extrapolation of
trend, ‘‘catches chan-
ges in policy, since
they infiuence
expectations”’
investment depends
on distributed lag of
anticipations and on
current valuesof
“objective variables’’;
endogenized in
version 3 '

exogenous; philoso-
phy similar to

Fair
[

axogenous; "'combi-
nation of econome-
trics with social
sconomics”’”

exX0genous

Test of Influence of
Survey Data

short—term
forecast

short—term ex
post forecast

ex post comparison
of models with and
without anticipation
data

ex post forecast
better than naive
models; better than
Wharton model,
better than OBE
only for short term;
parmanent superio-
rity of investment
equation

very satisfactory ex
post forecast for
GNP ; smali error for
investment expendi-
tures, slight tenden-
ty to overestimate
GNP

varsion containing
anticipations, per-
forms better for
sample period; same
arror for forecasting
pericd (significant
averaga error, smail
error because of un-
qual covariancs)
satisfactory test for
stability, batter than
Wharton and OBE
even when their
forecasts arg
“revised”’

modeis without
anticipations per-
form worse than
those with exoge-
nous anticipations;
these perform worsa
than version 3; true
for investment {onty

_as long as anticipa-

tions are collected),
iess for GNP {four

_quarters long)
" ex post

evaluation

ax post forecasts,
test for stability
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survey variables, and ¢) the higher is the covariance of the errors

in the model eqguations.

Two main disadvantages arise from using survey data, One is that
they reach ahead only one quarter or at most one year, the other
that they might destroy the model structure. The latter argument
initially lead to using survey variables primarily for forecasting
models (FRIEND & JONES "51", FAIR "44") which do not purport to
correctly reflect the structure of economic processes. It is probab-
ly true that part of a change in the economic policy framework can

be captured via its influence on "subjective" variables, but this

alone cannot replace a structural model.

It is not necessarily true, however, that the model structure must
be destroyed, if survey variables are included. From all the possible
functions which make use of anticipations and objective variables
one can choose those which c¢an be interpreted in a structural sense.
JORGENSOH's ("68" proposal to make "restricted estimates" by stating
limits for admissable coefficients goes into the same direction.
MARIANO & SCHLEICHER "84" showed that the technigue »f "Kalman
Filters" can be used to include intc a model the information con-
tained e.g. in investment plans, without changing a model structure,.
The technigue essentially consists of a formalized correction of the
constant term: the Kalman filter determines the degree to which the
investment forecast is influenced by anticipations (the filter is
estimated by comparing the error terms in equations one and two in

Table 13}.

TABLE 13: The Kalman Filtering Technique

If survey variables were used as endogencus variablesg the proﬁlém
of their only short prognostic horizon and that of the disturbénce
of the model structure could be avoided (at least in theory) . %his
technigque has been used by ADAMS & KLEIN "2" for the Wharton Model,
it has been carried out for gqualitative variables ih the Japanese

model, and it is planned to be included into the French medel. But,

of course, endogenization is no sufficient condition for the causal

interpretability of a model. If survey variables are valued for thei-
"imponderable” nature, this implies that there must be narrow limits
to their "explanation". Fair gave up trying to endogenize anticipa-
tion data, because their estimates turned out worse than simple

extrapolations; ADAMS & KLEIN maintain for investment functions that
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The Kalman - Filtering - Technigque (see "84")
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their advantage over alternative models without anticipations dis- ¢

appears starting at the period for which endogenously estimated anti-

cipations are used.

The difficulties that ariss frem comparing the forecasting performance
of alternative models are widely known (sample period, forecasting
period, ex ante forecast, eXx post forecast, correction of constant
terms, etc.). When judging their own models, most authors are quite
satisfied with the contribution of anticipatory variables, CROCKETT
and FRIEND "33" state the superiority of a model with anticipations
over one without. FRIEND and THOMAS "53" maintain that an ex pcst
forecast of their own model comes cut better than in naive models;
their model is also judged superinr to the OBE and Wharton models

for one to two guarters, after that period it performs still better
than the Wharton model but worse than the OBE model (this holds for
GNP estimates; when investment is projected the superiority persists).
LIEBENBERG et al, "78" emphasize the very accurate forecasting per-
formance of their model, even though there is a tendency to overesti-
mate GNP, FAIR prefers the performance of his model especially toc the

unrevised Wharton and OBE models, but also to the revised versions.

ADAMS and DUGGAL 1" compa}e three versions of the Wharton Mark III
Model. The standard version does not contain anticipations, the
sacond version inciudes endogenous survey data and a third version
uses anticipations‘exogenously as far as available, and estimates
them endogenously for later periods. The forecasting error for the
equations concerned, but also for other equations, is significantly
reduced, especially when actual anticipations are used. In the GNP
estimates thew is an improvement in version two, angreven morg SO in
version three. This improvenent is smaller, however; than the sum

»f improvements in the individual equations. In adhition, AD&MS and
DUGGAL note an improvementin the forecast of turning points as well
as lower model multipliers. FROMM and KLEIN "54" find that this ad-~
vantage is limited to the forecasting period, they find little
improvement for tha sample periocd. Their comparison of eleveﬁ econo-
metric mod:zls also corroborates the superiority of FAIR's model
(outside the sample pericd). CHRIST "30" also states an improvment
»f the Wharton Model during the forecasting periocd, no matter whether

the constants are corrected or not.



For the Austrian model (SCHEBECK & THURY "114%) it is not possible f
to compare versions with and without anticipation variabies. But it
Seems certain that business test variables have brought about an
improvement insofar as they are able to indicate turning points
quite early, in contrast to other zxogencus variables. AIGINGER "7"
has shown with the help cof small test models that the covariance of
the error terms for two equation goes down when survey variables are
included into one of them. Moreover, the regression coefficient of
the "objective" determinant goes down when survey variables are in-
cluded. This leads one to expect an improvement in the forecasting
performance which goes beyond the effect of the individual eduations.
When Kalman Filtering was applied, the error was reduced by 10 % to

20 %.

5. Incorpecration of Exneriences from Investment Data Collection into

a Dual Thevry of Investment

5.1. Scme Theoretical Statements Concerning Planning of Investments

Traditional theory has little to say about the process of investment
decisions from the planning stage to the realization of the project.
The micro-economic mathematical investment decision theories normally
assume that a single decision is made. How realistic this is can

be shown by the fact that smaller firms in general have not vet
planned half their investment expenditures by the beginning of the
year., These micro-economic errcr margins which remain hidden behind
highly aggregat:=d information easily amount to one third of the total
investment expenditures even for larger firms. In addition, for clarge
firms which carry ocut large investment Projects a spetial errof
source arises, since it is very hard to attribute a certain parﬁ of
the investment project toc a certain fiscal year, especially wﬁeﬁ

delays occcur.

Macroeconomic thecry »ffers a wide array of determinants of invest-~
ment, but rarely hints at possible divergences between anticipations

(plans) and realizations.

1
The central theoretical concept goes back to MODIGLIANT ): entre-

Preneurs initially decide upon a "first step" preliminary investment

1) see MODIGLIANI 4in “23v.



plan. Factors which become knnwn Aduring the execution of this plan ;
then determine the difference between this first nlan and final ex-

penditures.

JORGENSON "68" maintains that all investment is rooted in a wish to
change the income stream of the production factor capital. Architects
pPlans and cost estimates follow, as wall as the provisions of the
financial means. Then »rders go out. Such a segmentation ©f the in-
vestment process lesads to the use of distributed lag estimates; this
approach Jdifferentiates more than just into factors that are known

before and during the investment process.

EVANS "40", “41%, "42" postulates a dual investment decision and

thus makes it possible to incorporate investment plan revisions into
traditional investment theory: the first plan has a forecasting hor-
zon of abo.t one year, a second decision is made shortly before the
investment project is actually started. These dual plans account for
a two-peaked weighting scheme for the lags of the determinants of

the investment functions.

Empirical investigations cshow that MODIGLIANI's "first step" in reali-
ty is taken under very cautious assumptions. This caution may well be

rationall)

if the following conditions exist: firstly, if it is
easier from the organizational noint of view to increase plans than
to lower them (in "this case rationality dictates to decide on a lower
plan when the situation is uncertain) or secondly, if the loss func-
tion is not symmetrical: if too high an investment volume (which
cannot be lowered) is decided upon, e.g. by 10 %, this will incur
greater economic losses than if the estimate is too low by the same

margin.

For small firms probably both these conditions hold. Their addi-
tional investment requirements can quite easily be satisfied even in
years of high capacity utilization. Reduction of capacity, on ﬁhe
other hand, in times of unexpected slack in demand is not‘possible

to the same dagree. For large firms these considerations do not apply,
because their anticipations on the average correspond to their reali-

zations.

1) sec also CARLSON "28".



5.2. Elements_of a Dual_ Theory of Investment

The diverse behavior on the part of capital intensivé large firms
(group 1) and labor intensive small and middle-sized firms {group 2)
with respect to investment plan reviesions is only part of a basic

diffemnce in planning and production processes between these two

1)
groups .

Large, capital-intensive firms have long-term plans concerning pro-
duction, and thus alsc the growth of their capital stock. This is
true, on the one hand because the ability to plan ahead increases
with firm size, on the other hand because the types of investment

in which large firms engage (large projects, vertically integrated
bProcesses) require long-term planning. The major determining factor
for these medium-term investment Plans is the expected expansion of
demand in relation to available capacity, i.e. expected capacity ex-
pansion. Financing considerations are of less impocrtance, because
the degree of self-financing for such firms is gquite high, access

to the capital market rslatively easy, and also because the large
number of products produced and sold by these firms steadies the
stream of profits. In this group unexpected fluctuations in demand
are countered by variations in price and differences in capacity
utilization. Adjustments via the factor capital are difficult, those

via changes in labor rather ineffective.

This type of behavior results in sm=rller and rather counter-cyclical
variations in the investment anticipations; it can be empirically
proven by the ecxistence ¢f severe medium term breaks in the trend
{(stagnation over several years is followed by rapid'increasés) and
low annual fluctuations of investment expenditures.?The acce#erator
principle (e.g. deficit principle, see Appendix 1) is bettergable
to explain investment than are approaches which use flow variables
{(sales, profits). Trend variables are not very significant for this
group. Betwzen the best and the worst vear capacity utiiization
differs by 13 %, one third of the vears shows decreases in prices.
The highest increases in employment are 3 1/2 %, the highest de-
creases - 3 1/2 =,

TABLE 14: Different Entrepreneurial Rehaviocr in Two Industrial

Sectors

'} see AIGINGER "“8".
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The basic investment decision of the labor-intensive smaller and
medium-sized firms concerns only one half of total investment; -the
remainder is decided upon during the course of the year, depending
on the cyclical situation. These firms employ more mass-produced
machines, a fact which makes this behavior possible. The fact that
investment is financed out of current profits requires cautious in-
vestment plans. At the same time this group is more flexible with
respect to changes in employment than are large firms. In this group
price changes without concomitant changes in employment occur less

frequently due to the higher share of wage costs.

For thils group investment expenditures grow parallel with the growth
of production, thus there are no mediumwterm breaks in the trend, in
investment functions, flow variables are more important than capital
stock. Fluctuations in capacity utilization are about one half of
these in capital intensive firms, prices do not go down in recession
years. The span of the employment situation between good and bad
vears (+ 5 1/2 % to - 8 1/2 %} is twice as high as for the other

group.

This difference in flexibility between the capital-intensive and the
labor~intensive sectors could give rise to a modified theory of dis-
proporticonality: when an unexpected recovery occurs in the cvclical
situation one sector is able to adjust its capacity rapidly, but

this adjustment is hampered by supply difficulties in the other sec-
tor. Once this latter sector is able to e¢xpand its supply, demand in
the labor-intensive sector has already again gone down. Thus free ca-

pacities are available at a time when they are no longer required,

This hypothesis still has to be investigated in more detail, there
is however an indicater that it might apply: in gengral the c&clical
pattern of industrial preduction shows two peaks. Aéter the éirst
peak has been raached, the growth rates decrease fgr a whilefand

peak againl}n

It can be shown that this double-peak pattern prevails
especially in the production of investment gocds, where the first

peak is caused by purchases of smaller machinery, the second one by
the delivery of large investment proiects. In between deliﬁeries go

down, but order stocks and working hours in the machinery industry

1) see STREISSLER "“:123%, AIGINGER, BAYER, SCHENK "6"; when the cyclical pattevn
is measured by means of trend deviations, the two peaks are replaced by a
"plateau”, in contrast tc a narrow "“valley” shape during recessicon.



remain high. The fact that investment expenditures for the labor-
intensive group peak earlier can 8lso serve as proof for the aboﬁe 5
hypothesis, as well as the fact that this group reaches its highest

capacity increase earlier than the other groun.

G. The Contribution of Business Surveys to the Verification of

Business Cycle Theory and the Theory of HExpectations

The forecasting performance of the business cycle test has been its
most investigated quality, even though it may not be its most impor-
1)

tant one . Expectational data gain special importance when they are

not linked to "objective® data by mesans of a simple algorithm.

This unigue contribution of survev information shall be investigated
by examing four problems: Do business surveys yield information on
the correctness of three alternative hypotheses of how expectations
are formed? Is it easy to come by these data on account of their
particular inherent characteristics? Do expectational and planning
variables rather reinforce or dampen cyclical fluctuations? What is

the contribution of expectations to the recession of 1974/7572

Since there is little information on the exvectations of the economic
agents, in empirical investigations expectations are often approxi-~
mated by means of synthetic variables. In general three techniques
are used to generate these variables: either it is assumed that ex-
pectations are extrapolative (i.e. it is assumed that past experience
is continued), or regressive {(a return to a "normal” situvation is
gxpected) or that they are adaptive {(that the subjects learn fdrm
2) :

past mistakes) . ;

For this investigation we will use (gualitative) production expecta-
tions and guantitative investment plans for Austria, as wall as Japa-

nese data on expected percentage changes of nroduction and sales in

(=%
—

see e.g. NBER "9&", STRIGEL "127°:

2) Up to now business surveys have hardly been used tn decide between these alter—
natives. One excepticn is the discussion on the regressivity of expectations
("21", 47", "96"), especially concerning tha Shiprers' Forecasts, but in this
case the primary source of interest was not the attempt to &istinguish alterna-
tive hypotheses, but rather the unsatisfactory forecasting performance.

Another exception is the investigaticn of price forecasts along the lines of
the “rational-expectaticns~hypothesis™. See CARLSON "26-28" and the literature
cited there.



the current and the following quafterh

6.1.1. Alternative Definitions of "Extrapolative Expectations"”

When examined more closely it turns out that the assumption that
past values are extrapolated into the future is not as simple as

it appearsl)" What actually is extrapolated? Levels, changes or

the acceleration of a change of a variable? Are expectations extra-
polative when past expectations are repeated or when past actual

changes are expected again, ete.?

To make things simpler we assume that expectations are extrapola-

tive under one of the following three assumptions:

- the weakest condition is that the expected change of a variable
{production, sales, investment expenditures) is significantly re-

lated to its last actual change:

(E1) v, = ol _ vy weak extrapolative expectations are

proven if 062 > &

2
- a stronger criterion ) is that the expected level of a variable
depends on the realized level of the past period and on the change
of the past period. A positive sign for the seccnd coefficient is

required.

This implies that if a positive change tock place in the last
period, another positive change (of whatever size) is expected for

the current period.

E = - .

(E2) Vt céz Vt_1 + 063 (Vt__1 Vt~2) Stronqer.extrapolatlv
expectations are proven
ifo£3> &

1) & more thourcugh version of this section will be publishéd by the author
in one of the forthcoming IFC-studies. There it is shown under which restric-
tive assumption in a deterministic world the equations El, E2 and E3 are iden-
tical. In empirical testing, however the approach E! favours the verificatiocn
of the extrapolative hypothesis, the approach E3 that of regressive expec-
tations. In addition to these inherent biases of the equations used there
are differences according to the width of the field defined as extrapolative
versus regressive, This decision reflects in different criteria for the cri-
tical regression coefficients (L >0, ol P 1,06 = 1).

2) see BOSSONS & MODIGLIANI "21™, CARLSON "26".
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- the third., and strongest critericn for extrawvolativity (see e.g.
TURNOVSKY "13%") requires that the exzpected change in a variable de-
vends on that of the previous period as well as on the change of the

growth rate of the nrevious period: a positive second coefficient is

required . Since the =sacond variahle descrihes the acceleration of
growth. a positive coefficiant means that a further acceleration is
required for the current pariod, if growth has already accelerated

in the praevious period.

(E3) v: = 542 Vt~1 + 'g_:'c,',3 (vt-l - vtm2) Extreme extrapolative
N expectations are proven
{ - Y Y (Y - ) if ok Q
‘Vtr‘-i t-27 ¢ =2 t-3) 3>

©.1.2. Alternativc Definitions

‘Regressive Expectations’

By the same token, the expectation that a certain normal situation
igs reached again can mean several things. A high constant term in an
zguation which relates expectations and realizations could be inter-
nreted to indicate regressivity, but a high constant can also be
caused by other factors (e.g. errors in specificaticon or in trans-

formation between guantitative and gualitative variabhles).

(R1) vi = ol 4 oLy v

N ! Weal regrassive expectations

are proven

if oél>e

t-1

Regressivity can be defined as a mirror image of sxtrapolation. In
this way regressivity would prevail if higher qgrowth is expected
after the development has slowed down during the previous period.

In the same way, a negative change in tha growth rateﬁwouldrbe-éx-
pected after a pericd of acceleration (zcze TURNOVSKY ; "130") . In%this
way the implicit normal situation could be described in terms'of a

change, and a formal confirmation would reguire a nefative coeffi-

-
cient in egquation RZ.,(E3 = 82)
(R2) v = ok, Vee: * @<y Ve, - v__.,) Strong regressive expec-
- - . tations are proven
ifed o

A stricter toest (in analoyy to E2) would require that the expected
level of a variable depends on its n»nrevious value and on the change

in this period, the last coefficient being below zero. In this case
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each growth would lead one to expect a decrease, thus the implicit
normal situation would be a certain level. TURNOVSKY "139" mgntioﬁs

this stricter definition, which mirrors EZI)“

+ .
(R3) Vt = cﬁz Vt__1 + o (Vv - v _2) Extrem regressive expec-
' tations are prove
if 05'3 < e

6.1.3. Alternative Definitions of "Adaptive Expectations"

We speak of adaptive expectations when producticon expectations vary

proportionately with the previous forecasting error.

In its original formulation by NERLCVE "99" the change in expecta-
ticons is a function of the difference between expectation and reali-

zation of the previcus period:

(A1) v+ - v = ¢¢2 (v - v‘ )

A less strict test requires that the expected change depends on the
previous period's expectation and the actual change in the previocus

period. This equaticn A2 would be formally identical to Al if
"L+ = ol = .
ol 5 “ﬁ 1 and 1 &

+
(A2) Ve T &yt ool Vi gt oedy Ve

In contrast to the mirroriné definiticons of extrapolativity and re-
gressivity, the adaptive hypotheses canncot be formulated in relation
to another hypothefis, because under the present assumptions fore-

casting errors play“a role, where as the other hypotheses rely only

2)

on past values

6.2. Empirical Results

For the majority of cases the hypothesis of extrapSﬁative expecta~
tions, resp. plans can be proven in the sense thaé expectati?ns are
significantly related to previous realizations (sgé Equation 1 on
Table 15). But in no c¢ase the coefficient of detérmina;ioh_is higher
than 50%, so that not even the weakest test is-paésed dverwhelmingly.
For the longer-term Japanese expectations (and short-term sales ex-
pectaticns}) no connection exists with previecus information. On the
contrary, the constant terms play a larger role, while for Austria

1} The approach used by FERBER "&", "21" to test for regressivity is similar to
the one used here. Since he uses actual shipments lagged four quarters, a posi-
tive sign is not a sufficient indicator for extrapolative expectations, but a
positive coefficient of more than .75 is required.

2) Under certain restrictive conditions the identity of adaptive expectations and
tha generation of expectations out of past realisations can be demonstrated.



they are insignificant.

TABLE 15: Tests for Alternative Generation-Hypothesis of Survey

Variables

The test whether the level of expectations depends on the level of
realizations and their change can only be carried out for investment
anticipations. It turns out that the coefficient of the change
variable is insignificant (see Equation 2 in Table 15) so this test
does not point to either extrapolativity (E2) or to the strictest
conditions for regressivity (R3). The strongest criterion for extra-
polativity is rejected most vehemently, correspondingly there is
proof for the milder form of regressivity (see Eguation 3 in Table
15). In Austria the acceleration of growthi) is negatively correlated
with production expectations, the same holds for longer-term Japanese
sales and production expectations. For sales Expectations even those
for the current quarter are regressive in our sense. In the other
cases no significant influence of acceleration on the survey vari-

ables can be detected.

The hypothesis of adaptivity in its stricter form {requiring pro-
portionality of the change in expectation with the previous fore-
casting error) can only be proven insofar as the majority of the
other variables investigated shows the expected sign; the coeffi-

cients are not different from zero, however (see Equation 4 in Table
15)2)" If expectations are made to depend on past realizaticons or
past expectations *(see Eguation 5 in Table 15), the statistical prob-
lems increase without yielding any improvement in the explanatory
power. The exogencus variables are highly inter-correlated, the
coefficients of determination are not higher than in simple re-

gressions.

1) The choice of the period for which acceleration is measured has a certain;in-
fluence on the degree with which the extrapolative hypotheses is rejected and
on the significance with which the regressive one is accepted., If acceleration
is measured as the difference of growth from one quarter to the next, the irregu-~
larity of quarterly changes disturbs the significance of the relationship (be-
cause of differences in the data of Easter and other seasonal rest factors,
etc.). If changes of growth rates between quarters two periods apart are mea-
sured, the level of significance increases. In the table the results shown use
annual difference of quarterly changes. Not one of the alternative to the
published tested cases shows a significantly positive sign (and thus proof of
extrapolativity); in seventeen out of twenty cases (five time series, four
different lags each) the sign is negative, in ten cases the coefficient is
significant.

2) The lower degree of variation in the expectations as compared to reality plays
an important role both for the test for regressivity (in the approach used
initially by FERBER) and the approach testing for adaptive expectations,

When the results are corrected for the error in the variance, the adaptivity
approach in its stricter form fits the data better.



TABLE 15:

Test for Alternative Generation-hypothesils of Survey Variables

Equations

o, v

Ve Kyt vy

{1)

R TR ! 3

(3

+
™ Veey!)

+ anticipatory variable
++ significant 95 % lavel

qualitative quantitative quantitative production quantitative sales
producticn investment expectations (Japan) expectations (JFapan)
expectations anticlpations regazrding regarding
(Austria, PRE) (Austria, Ial} current next current next
quarter quarter quarter quarter
o, =0 % =0 o = 2,387 & =207 of = 3,36" o = 3,047
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R’ = 0,52 ®2 =0,55 R2 =0,11 R® =0,14 R =0,14 R° =0,23
o(.,i = 2,43 o¢1 F 3 oci s 0 cﬁl =0 051 [ Je] OCI a0
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wz-er &2-0A7 dzzmdo oL, = 0,05 mz-oms xzcome
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2 2 2
32 = 0,01 R2 = Q,17 R = 0,02 R2 = Q,34 R = Q,00 R = 0,02
< =0 2, =0 oL o= 1,77+ X - 1247 o0 = 2,837 K o=zt
24 30 20 pie]
=+
= 0,59 o, = 2,17 o, = 0,03 ol = 0,01 oL =004 o, ==0,02
2 49 2 259 2 297 ? 235 : 242 2 297
oLy ™ 0,58"" of, = 0,52 ot =034 ol =0,55F =026 oy = 0297
24 &7 3 sg 3o 3ooss T e
R « 0,51 &2 =20,50 B® 0,05 R® =G0 2 =0,08 , BY = 0.8
Test for weak extrapclative expectatisns u.“““”aéz in Equ. ({) positive
Test for stronger extrapolative expectations ..¢z3 in Equ. (2) pesitive
Test for extreme regressive expectaticns 4___H‘¢&5_in Equ. :{2) ﬁéqative
Test for extreme extrapolative expectations .“oéj ia Egu. (3) positive
Iast for stronger regressive expectations ..... pd3 in Eqﬁ‘ {3} negative
Stronger test for adaptive expectaticons “o¢2 in Bqu. (4) pesitive
Weak test for adaptive expectations I und é¢3 in Egu. (£} positive
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The conclusion of all these tests is that simple hypotheses " f
do not offer zood forecasts for expgectations resp. antici-
pations. Extrapolativity exists only in the sense that expectations
are somehow connectad to realizations which havs just become known;
any stronger test is rejected by the data. Regressivity in the sense
of constantly changing signs of the growth rates cannot be proven
with the existing data, but there are indications that expansion is
e¥paected to slow down just after accelerations, and vice versa. This
can be interpreted to pocint to high degrees of uncertainty and to a
lack of ability to influence the variables: for investment expendi-
tures no sign of regressivity can be found, for production which is
closer to the firms realm of influence regressivity is less strong
than for sales; it is also stronger for lorger-term expectations than

for short-term expectations.

ixpectations (A Box-Jenkins Analysis)

6.3. Inherent Characteristics of

One of the reasons for the relatively low explanatory value of the
hypotheses mentioned above (whose aim it was to explain exnectations
by means of ecbjective data) might be that it is not possible to
“transform' guantitative series into qualitative variables by means
of linear transformation methods. Another possible method would be to
"create” a synthetic variable by using the inherent tendencies within
a time series,; e.g. by making the production expectations of one
period depend on the previous guarter's expectations (first order

auto-regressiva schame).

(1) P = 1.155 +0.8050 FRE R =0.61
5 131 12 ol DW = 210

{(2) PRE = fal 0.8516 | rzz =0.61
t -8516 FRE_, -6,

- oW = 2,24

There exists a formal mathematical-statistical method for fhé in=-
vestigation of complex inherent systematic tendencies within tino
series, ths so-called Box-Jankins method (' 247). This tachnique =2x-~
plains time series as a combination of auto-regressive and'moving-
average processes and carries out trend and sczasonral adjustments

simultanecusly with the process analysis.
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The Box-Jenkins-Model in its univariate form is expressed in the

following way:

s, D oy @ _ ~ N = N s _ s -
(1-B7) 7 (1~B)" (1-¢,B-....~¢ B%) (1-Y¥ B VBT aE w

- _ N e} _ s Os
= (t-eym~ ...... e 8% (1 %1‘3 .k.....gga )%t

If seasonal adjustment technigues are onitted (in the production ex-
pectation time series analyzed here seasonal variations do play a
certain role, but influence the process only slightly) a simpler

model results:

oy @ - P _ - _ a
{1-B8) (1 QIB (éPB )(zt JA) {1 B ... 93.3 ) %t

Here Zt is the time series to be analyzed (under certain conditions
it has to be corrected for its means valu%%&); the series is seen as

a function of the random wvariable %t (with an expected value of zero
and constant variance). B is a shift parameter (Blzt = thl;

= Zt-m)' The first term on the left-hand side corrects the time series

fer a trend factor (in this terminology an absclute first order dif-

m
B Zt =

Ference would be formulated as Zt - zt-l

auto-regressive parameter, p their width (e.g. 1 - ﬁlB would be a

Buq,iB4 would denote a

= (lwakt) " denotes the

first order auto-regressive parameter, 1—¢1
combination of a first order and a fourth order autoregressive pro-

cess. © are moving-average operators, g their width.

The dominant process inherent in the tested g .ries 1is 2 first order Aautc-
regressive process. To this process one could add a moving-average
process of fifth order or a fifth order auto-recressive processl)
(their explanatory power is very small). Both added processes cannot
avoid the fact that the artificially generated serieszindicatessthe
turning point of production expectations one gquarter :too late_a#d
cannot explain more than 65 % of the variation in production éxbec~

tations.

1} The regression coefficients {(¢(., €X,} reach the following values (in paraa-
theses the 95 % confidence intervalsf:

1]

.76 (.58, .04)
.79 (.60, .90)
oLy ==-23 (.55, .09)

3

st .
1 order auto-regressive process: ol

nd .
2 order auto-ragressive pr<:>cess:c>v<..2

Auto~regressive, Moving-average process {(ARIMA 1.,0,1}

chz" .80 (.62, .98}

cx:B" = .30 (.01, .59
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Thus it seems that, production expectations can neither be arﬁifi;
cially generated from data on previous actual production (as had been
shown in chapter 6} nor from the inherent tendencies of the time

series.

These findings lead to the recognition that there is noc way to appro-
ximate the information contained in the actually collected data
through artifical methods. Another fact peoints into the same direc-
tion: the unexplained part of the variation in the business test
series (e.g. in the auto-regressive equations)l) exhibits a lead of

two guarters in comparison with actual production.

6.4. Do Expectations Increase Cyclical Fluctuations?

The psychological theories of the business cycle (PIGOU, JOHR) assume
that business expectations reinforce cyclical fluctuations by being
toco optimistic during the boom and too pessimistic during the

recession.

The Austrian Business Survey offers only gualitative ex-ante, the
official statistics provides quantitative ex-post information. A
comparison of these two series cannot contribute to the solution of
this questicn, because a possible stronger variation in expectations
can be due either to the transformation mechanism chosen or to a real
difference bhetween subjective and objective data. The Investment Test
shows that guantitative investment anticipations exhibit less fluc-
fuation than actual expenditures; in very bad vears investment plans
are either increased only slightly or lowered significantly; in good
years they are increased by about one third. This béhavior résults in
higher variation of investment and in iifferences between reéliked
investment expenditures and anticipations. The same holds foi actual

capacity expansion as compared to anticipations.
TABLE 16: The Underestimation of Change in Ex-ante Data

The survey of the Bank of Japan confirms the existence of lower cyc-

lical variation also for (quantitative) production expectations and

1} This idea that the unexplained part of an equation can be interpreted as actual
expectations, I owe to E. STREISSLER.



TABLE 16:

The Underestimation of Change in Ex Ante Data

Standard
Deviation Range

Change in Industrial Producticn, Japan

Expectation regarding next quarter O, 7 2,4

Expectation regarding current quarter i,1 5,1

Ex post change 2.3 10,4
Change in Industrial Sales, Japan

Expectation regarding next guarter 0,7 2,5

Expectation regarding current quarter 1,1 4,2

Ex post change 2,0 8,9
Change in Investment, Japan

Expectation regarding next gquarter 2,6 11,1

Expectation regarding current quarter 5,9 24,9

Ex post change 5,5 21,1
Changes in Investment, Austria

First Anticipation 10,4 33,0

Ex post change 13,3 - 41,2
Changes in Capacity Increase, Austria

Expectation regarding current year 1,5 4,9

Ex post change 1,2 6,5
Balance of firms reporting change of
production volume, FRG

Expectation regarding next three monthl} 13,1 - 62,0 i

Ex post report for the last month.’ 11,3 : 56,3

1} These time series cannot be compared in respect of their variance because
the ex post series has a horizon of cne month only. If the balances of the
ex post series for the three individual months are summed up (this proce-
dure is now an overestimation of ex post change) the standard deviation
amounts to 30,0 and the range to 117, 3.



sales expectations. The variation of the first expectations (for the
next gquarter) is less than one half of that of the realized valﬁes;
During boom vears the actual increases have never been expected, the
same holds for recessions. It can be shown that longer-term expec-
tations are underestimated to a2 higher degree than short-term ex-

pectations,

For Germany, the comparison between ex-ante and ex-post gquestions
is more complex. Even though both guestions ask for qualitative in-
formation, the ex-ante question of production expectations has a
time horizon of three months, the ex-post gquestion only one of one

month.

Higher variation is a priori to be expected for the ex-ante gquestion,.
In reality variation for both gquestion itc about the same. Thus the
above statement about the lower variation of expectations as against

realizations is also confirmed for GCermany.

CARLSON finds that price expectations show too little variation in

1}

relation to realized values He also finds that variation decrea-

ses with increasing forecasting horizon (see also 47,87 ,"1327) .,

CHART 2: The Underestimaticon of Production Change in Ex-ante

Variables

All these findings do not confirm the hypothesis that in general ex-
pectations increase cyclical fluctuations. There is rather evidence
to the ceontrary. The reasons for this low variance will be examined
in a later study. They do not coxrrespond to the hypothesis of ratio-
nal expectations, since the variance of expectations also does; not

2)

correspond to npast experience”’. ;

6.5. The Contribution of Expectations to the Interpretation of the

Recession of 1974775

The fact that expectations were found to have no general reinforcing
effect on cyclical fluctuation does not imply that the opposite

might not hold for individual periods.

1) forecasts collected by Livingstone, see CARLSON "28".

2) In my opinion this low variance does not permit the conclusion that it is un-
economial or irrational to harbor such expectations (see CARLSON "26", THEIL
"132")., For the connection with investment expenditures see chapter 5 of this
investigation.
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CHART2: THE UNDERESTIMATION OF PRODUCTION CHANGE IN EX ANTE VARIABLES

~2Z

8

————3APAN PRODUCTICON EX POST - QUARTERLY CHANGE
SHORT RUN EXPECTATIONS - QUARTERLY CHANGE
NEXT QUARTERS EXPECTATIONS - QUARTERLY CHANGE
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—mw—UAPAN SALES EX POST - QUARTERLY CHANGE
e SHORT RUN EXPECTATIONS -~ QUARTERLY CHANGE
NEXT QUARTERS EXPECTATIONS - QUARTERLY CHANGE
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After the o0il crisis of October 1973 all expectations. improved inlthe
face of rather hectic purchasés of inventory stocks {though they did
not improve as much as did actual production). In the survey cf April
1974 all indicators inmproved once more, especially finished goods
stocks were evaluated to be too small to an extent which previously
had occurred only in boom years. These false expactations, which for
production expectations persisted far into the third guarter of 1974,
when production was already going down, certainly contributed to the
severity of the recession. After this misconception was recognized,

expectations fell during one quarter faster than ever before.

In this special case expectations did not cause an especially severe
recession because they were too pessimistic from the start, but
rather because they interpreted the initial build-up of inventoriaes

as an actual increase in demand.

The example of the o0il crisis indicates the importance of business
surveys for the interpretation of cyclical developments just because

expectations turned out to be wrong in that case.



7. Summary of the Results

1. Empirical analyses on the character and the peculiarities of busi-
ness serveys exhibit very similar results, as long as the same me-
thods and criteria of analysis are used. The time bPattern between
cyclical indicators and production is similar, most surveys show a
slight superiority of investment anticipations as compared to alter-
native forecasting methods ; 2lso similar in most studies are the
differences in plan correcticns by size and capital intensity of the
gectors. All this points to very constant entrepreneurial behavior
(as well as reporting methods), which seems to be rather independent

of the size and the traditions of individual countries.

2. Differing results reported in the literature arise from different
methods being applied. This starts already with the scope of the sur-
vey: when mainly large firms are questioned, the systematic under-
estimation of planned expenditures remains small; when the sample is
stratified widely, the underestimation becomes larger; when invest-
ment expenditures are surveyved on a quarterly basis, it is important
to realize that project delays play a larger part relative to gaps

in planned expenditures (which are important when annual investment

cxpanditures are the object ¢f the survey) .

When business test data are correlated with growth rates of produc-
tion, production expectations may exhibit a small lead, but more
often they are coempletely synchronized. Most other indicators show
a marked lag. When the level of the business test variables are
compared with deviations from a production trend, a le@d becomes’

vigible,

3. Among these possible transformation- relations between qualltatle
husiness test time series and production (from oFf1c1al statlstlcs)
in this study we usas for the evaluation series the relatlon between
the annual growth rate of Production and the annual (abéolute) change
of the business test variable; for production eXpectations we use

th2 annual rate of growth of production and the non- transformed ba-
lance series (which already in itself measures expectations of a

. change) . These relations make theoretical sense, and are confirmed

by the closenzss of currelation.



4. The Austrian Business Survey results show that Austrian enérei
preneurs exhibit a high level of aspiration: In the long-run aver-
age they are dissatisfied with their order bocks (especially from
abroad) and evaluate the magnitude of their stocks of manufactured
goods as too high. On the average production is expected to rise,
but less than selling prices (even though in reality prices have
risen less), Expectational magnitudes are more sensitive to fluctua-

tions than judgmental variables.

5. The business tes: data exhibit those gualities which are reguired
for cyclical indicators: few random fluctuations, gquick availability,
no ex-post corrxections. Their relationship with the variables for
whose forecast thay are used, is guite stable. Their time pattern
coincides quite closely with production, there may even be a slight
lead. In any case they offer tc the analyst an information lead, since
they are available earlier than objective data. When individual time
series are combined to a composite indicator, some of the remaining
irregularities c¢an be further reduced. Vertical averaging avoids
losses of time periods. It can safely be stated that business test

variables at least form a valuable supplement to objective data.

6. Investment antfcipations (plans) t:nd to underestimate actual in-
vestment expenditures. This tendency increases with the number of
small firms in the survey, with the time period for which expenditure
data are collected, and the further in the future this period lies.

The tendency to underestimate varies with the cyclical situation.

It is possible to vary the degree of statistical sophisticatien when
making forecasts with investment plans in the same*way as whEn in-
vestment functions are used. When simple farecastg are made{by means
of investment nlans (without additional cyclical variableé)ithéy are
slightly superior to those of similarly simple investment functions;
when investment plans and obijective variables are used és determi-
nants of investment, explanatory power and statistical significance
of the coefficient of the investment plans is higher than that of
other variables. It is of additional advantage that investment plans
are known for the forecasting period, while all non-lagged objective

determinants have to be estimated.



7. The present attempts to incorporate business survey data intof
econometric models look very promising. Problems of the model
structure should in my opinion be solved by choosing equations which
can be interpreted in a structural sense, or by correcting the con-
stant term, rather than by making survey data endogenous. The advan-
tages of business surveys as far 2s model interdependency is con-

cerned can be shown by using an Austrian model as an example.

8. Experience with investment surveys and investment functions leads

one into the directiosn of a dual theory of investment:

the group of capital-intensive large firms in the medium term invests
depending on its expected demand for additional capacity (accelera-
tor), small m=dium-term changes in the development of demand lead to
large changes in the investment programs. For the short run the more
immediate danger arises that investment plans lag during recovery
phases and that planned capacity expansion cannot be realized. In-
vestment plans do not vary much in the short term, also variations in
employment of laber do not result in significant cost savings and

do not expand production possibilities. Thus it becomes necessary

to vary prices, and capacity utilization fluctuates very strongly.

The investment behavior of small scale, labor-intensive sector is
very different. Firms invest, expand their capacities and vary employ-

ment depending on short~term requirements and possibilities.

9. Business survey results show that many of the usual hypotheses
on how expectations are formed and on their effects on the cycle do

not correspond to reality.

-

At most entreprensurial expectations are extrapolatifé in the sense
that it is meore likely for consecutive survey reporﬁs to be answered
in the same way than differently. No proof can be found for the stric-
ter criterion thoat =2 past change can be expected again, or even than

an earlier acceleration is extrapolated into the future. Rather cne

can find proofs tnat in such cases a slowing-down or a trend reversal
will be expected (regressive éxpectations). In general, expectations
can hardly be exp’ained by simple behavioral assumptions. It was
also not possible ta detect any inherent strong systematic tenden-

cies within the expectation series, which would facilitate extra-



polation intc the future. It is rather the unexplained residuals !(the
real expectaticns?) which exhibit a prognostic lead of about one

half year.

This result indicates that expectations should be measured empiri-
cally by means of surveys rather than estimated by "synthetic" wva-

riables.

Expectations and anticipations both are rather on the cautious side,
their wvariance is below that of ex-~post {(objective) variables. This
contradicts the hypothesis of "rational" expectations, on the otherx
hand it seems very plausible to call this type of behavior in uncer-

tain situations rational.

10. Expectations have a rather dampening influence on the business
cycle, at least in the sense that they do not reinforce the boom
through short-term over-optimism and deepen the recession through
short-term pessimism., It seems more probable that expectaticns that
d> not come true reinforce changes in the cyclical situation: in
general, expectations are less "flexible"” than reality. They are
rather cautious during boom times and do¢ not turn pessimistic away
when the last phase of the cycle apprcaches. In a similar fashion
expectations signal the lower turning point simultaneously with
reality (or they exhibit even a slight lead), but this happens to a
much lesser degree than the generally very abrupt improvement in
production. Regarding the last recession (1974/75) expectations im-
proved after the oils crisis; this mis judgment later on probabily had
a reinforcing effect on recessicn, but not in the sense that entre-
pPreneurs has expected recessicn te set in all the time and thgs had

created it through their own behavior.

11, A& very promising field of study seems to be the invesﬁiéation of
the influence of entrepreneurial behavior on the cyclical process.
Macro-analyvtical methods will preobably be limited for ‘this purpose,
but micro-economic 2a2nalysis can easilyv be performed with the help

of the Business Survey. It should be investigated whether the assunp-
tion of cauticus entrepreneurial expectations ceuld not contributs
much more to avoid the expiosion of multiplier-accelerator model than
the imposition cf synthetic ¥ flocors " and "ceilings". Another still

very promising field of investigation is the study of investment



pPlan revision under the aspect of different size and branche struc-
tures. For some countries data exist covering periods of about thirty
vears. These should make it possible to show the strong cyclical and
the weaker,; but undeniably existing-counter-cyclical component of

plan revisions. It would furthermore be interesting to investigate

the tensions that are created within the manufacturing sector through
the differing investment behavior of labor-intensive small and mediunm-
size firms on the one hand, and capital-intensive large firms on the

other hand.



Appendix 1: How to make empirical use of the economic content of
1) '

the accelerator principle

In the present investigation tweo forms of the flexible acceleratoer
were found to yield good results for those investment functions which
make use of cobjective variables. One of the basic reasons why the
flexible accelerator proves so sSuperior in the explanation of Austrian
{and also German) data is its ability to explain the medium term
fluctuations in manufacturing investment (investment boom 1955 to
1962, stagnation until 1968, follcwed by several years of very high

investment expenditures).

The specific approaches used here rely on the "capital stock adjust-
ment principle” and the "deficit principle”. In what follows we will
show that other approaches either cannot be tested correctly (naive
accelerator) or contradict the basic eccnomic concept of the accele-

rator principle (flow approach}.

1. Naive Accelerator

The basic assumption of the naive accelerator is the constancy of the
capital-output ratic. From this follows that investment depends on
the change in demand?)This leads to the basic economic observation
that investment fluctuates much more than demand (because the change
in demand fluctuates more than the level of demand). This "trans-
mission" function from small changes in demand to large changes in
investment holds for short-term as well 2s for medium-term fluctua-

tions.

The empirical verification of the naive accelerator principle ﬁn the
original (first) level, namely regression of the capital stock?on
production, poses statistical problems because of the strong:cémmOn
time trend of both series. When investment demand is estiﬁaté& in

this way, it does not reflect the develnpment of actual ihvéétment
very closely. For this reason the accelerator principle is fiequently
2pplied by making investment {to be exact, net investment) depend on
the change of production (second level). This transformation is justi-

fied only when the original function is deterministic.

1) see AIGINGER "5",

2} Wie do disregard replacement demand in this appendix.



If one assumes for instances that both capital stcck and prdducéion

depend on time and 3 sinus term also that capital stock lags about

one or two years behind proauction, one can show that the second

level of estimatinn actually estimates an ellipsis and not a straight
1)

line. There is an exact mathematical proof for this statement , the

figure shows morecver that this assumption corresponds to reality.

From this a threefold conseguence results for regression estimates:
firstly, the estimated regression coefficient does not correspond

to expectations, neither in Austria nor in foreign investigations (it
should correspond to the capital-output ratio); secondly, the esti-
mated regression line fits the empirical data only poorly; thirdly,
the fluctuations of the estimated investment expenditures are weaker
than those of production, instead of stronger. This last observation
contradicts the economic cconcept of the accelerator as well as

reality.

CHART 3: Testing the Naive Accelerats>n Principle on Two Levels

1) If one assumes that production is a function of time and z sinus term (1), and
the same holds for capital stock (2) only with a shift of the sinus term by I
{given the empirical duration of a business cycle of four to five years, 2
this corresponds to a lag of capital stock of a little over cone year), then
capital stock is an exponential function of nroduction (3}, which is super-
imposed by a fluctuation whose amplitude is constant to a percentage of the
value coordinate. If the growih in production and the growth in the capital
stock form the level of analvsis, an ellipsis results, whose mid-point is de-
termined by g1 and g3 and whose half-axes are ajc and asc (8).

_ g1t + aysin c t
{1} Pt = Ale 1 1 Py = Preduction

N egzt + ajcos ¢ t K,y = Capital Stock

(2} Kt. = ar . [ ] AlfA2tA'1'A§'gl'92;’@1'a2'c'°‘£”3”= Konstants
92 ol . sin[cf(Pe)+8 :
e 4 arp 1 a 1
{3} Kt " i1 . e Dt = -t . = oo ke = —*fz -
3t Py at’ . K¢
4 P_ = A i
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{5) 1n Kt = AZ + gzt + a,cos ¢ t
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CHART 3: Testing the Naive Acceleration Principle

on Two 'Levels'
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2. The Flexible Accelerator ’ T

A large number of investigations has been untertaken which deal with
this type. Common to all of them is that the levels of specific variables
(producticon, profits, capital stock, etc.) are used to explain in

1)

fluctuations in investment expenditures .

In my opinion functions which use only production or profits, but not
capital stock, for determining investment do not deserve to be grou-
ped under the heading "accelerator functions". Such "flow models"”
offer no a priori reason why investment should fluctuate stronger
than production. In this way they rather form a counter-position to
the accelerator models. It can be shown empirically that such appro-
aches underestimate investment exactly in those periods when capital-~

stock considerations would lead tocontradibtory results.

TABLE 17: Comparison of Two Types of the Flexible Acceleration

Principle

The most frequently used type of flexible accelerator makes invest-
ment depend on the level of production and the lagged capital stock.
This approach is more flexible than the naive accelerator in so far
as it takes account of actual capacity utilization and also takes
into consideration that it is not possible (nor desirable) to close
the full capacity gap in every year. Estimation problems arise, since
in some estimates the capital stock coefficient degenerates to a
trend tgrmz). In these cases this approach becomes similar to making
investment depend on the trend deviation of productioﬁ. This degene-
ration is more likely to occur, the less the growth of the capital
stock fluctuates, the higher then multicolinearity of £he e:'{plan:a.--~
tory variables and the less complete is the explanation of invesf-
ment. When German and Austrian data are used for the estimate, éhe
w3l

coefficient of capital stock is slightly "too low . This has the

effect that medium-term fluctuations can be explained much better

1) for a survey of the literature see "5".
2} see KLEIN "73".

3) It would be "correct" if the regression coefficient of capital stock would
correspend to the ratio of value added to capital stock to capital coeefficient
as indicated by the capital coefficient. This ratio in reality for Bustria is
1 : 2, in the estimated equation 1 : 3,
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than in the flow models, but still their explanation remains in— f

complete.

For this reason the coeffiéient of capital stock and production were
constrained to assume their "correct" relation (=capital output ratio},
by calculating the deficit in canital stocki) and entering this de-
ficit term into the equation together with a trend variable. The re-
sults of these estimates for both countries are superior to the
capital-stock adjustment approach, as far as the coefficients of
determination, the economic interpretaion of the coefficients, the

Durbin-Watson statistics and the reflection of medium-term invegt-

ment fluctuations are concerned.

Appendix 2: Business Survey Data in the Macro~Economic Forecasting

Model of the nustrian Institute for Economic Research

The macro-economic forecasting model of the Austrian Institute for
Economic Research comprisses 25 behavioral equations and 55 defini-
tional eguations. This quarterly model which was built by SCHEBECK
and THURY does not make use of investment anticipations, because they
contain only annual information. The gualitative data of the business
test, on the othe}"hand, ara used as exogenous variables in five

questions.

- The equation explaining cash circulation makes use of production

expectations (with negative sian as a proxy for the counter-cycli-
cal behavior of cash} together with property incomé&, labor income,
the rate of return of newly issued stock, the congﬁmption of con-

sumer durables, the currency reserves of the national bank and the

number of nights spent in Austria by foreign tourists.,

~ The explanation of demand deposits uses the evaluation of order

stocks (positive sign), profits, labor income, rate of return of

newly issued stock and the GNP deflator.

1) The deficit was calculated hy multiplying production by the capital output
ratio and subtracting the actual capital stock.



~ Savings deposits are explained by means of disposable property

income, labor income, durable consumption and the evaluation of

order stocks (as negative proxy for the cycle).

- The deflator of private investment is estimated by an index of

collectively bargained wages, world prices, an exchange rate index,
as well as the evaluation of inventories and production expecta-

tions (positive sign).

~ Inventory change is explained by means of total sales, the rate of

return of newly issued bonds, inventory change of the previous

period and the evaluation of inventories and of order stocks.

The incorporation of these business survey variables increased the
coefficient of determination for the equations involved. The decisive
criterion for the inclusion of these variables was that they had to
be able to be interpreted at least as proxy variable for economic

behavior.
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