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The Formation of Business Expectations About
Operating Variables

MILLARD HASTAY
STATE COLLEGE OF WASHINGTON

This paper is a report on one phase of a general exploratory study of the
Dun and Bradstreet quarterly surveys of businessmen’s expectations. The
aim of the study has been to find out what use can be made of data on
business expectations about operating variables, in distinction from the
more familiar data on planned capital expenditures compiled in the
Department of Commerce—Securities and Exchange Commission and
McGraw-Hill surveys. The present phase of the research has been
organized around two basic problems:

1. The rationality of business expectations about operating variables
2. Realized business behavior under conditions of uncertainty.

The first problem involves such questions as whether business expecta-
tions disclose self-consistent relations between prospects and plans and
whether they are significantly related to past experience. Appraising the
results of an attempt to fit models of business expectations to the Dun and
Bradstreet data offers a way of looking into this question of rationality.

Under the second heading the central question is whether incorrect
expectations have a binding effect on subsequent behavior. Businessmen
must act on estimates of the future that often prove wrong, and they are
more or less hampered in adjusting to revised estimates as the errors are
discovered. What is the evidence that this uncertainty leads to different
actions than a correct forecast would have done, and how important are
the effects of the uncertainty ? The complex of questions involved here is
being investigated by trying to fit to the data models of realized behavior
in which expectations figure as explicit determinants.!

It need hardly be argued that models of the two types are closely
related. In fact, answers to questions about the influence of expectations on
realized behavior depend critically on the character of the findings about
the formation of expectations. Nevertheless, as a technical matter, the two

1 The work of Franco Modigliani on expectations theory (*‘ The Role of Anticipations
and Plans in the Economy of the Firm and their Use in Economic Analysis and Fore-
casting,” Mary Jean Bowman, ed., Expectations, Uncertainty, and Business Behavior,
conference sponsored by the Social Science Research Council at the Carnegie Institute
of Technology, October 27-29, 1955), and of Henri Theil on statistical methodology
(“‘ Forecasts and Economic Policy,” Amsterdam, 1959) encouraged the pursuit of this
line of research.
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EXPECTATIONS ABOUT OPERATING VARIABLES

types of models permit of separate study and can be estimated indepen-
dently. The priority of the subject of expectation formation has dictated
the decision to take it up first. This paper is a report on what has been
learned concerning the rationality of business expectations about operating
variables. Apart from certain by-products of the expectations study, a
discussion of the findings on realized behavior under conditions of un-
certainty is left to a subsequent report.

Concepts and Data

In analyzing business expectations, a basic consideration is whether the
expectations refer to ““action parameters” (also called “instruments”’) or
to data. The distinction depends upon how far the relevant variables are
under the control of the individual firm. In this context, business expecta-
tions can be classified as intentions—plans for action in matters where the
firm can make binding decisions; market anticipations—expectations about
events that result from the interplay between the firm’s actions and its
environment; and outlook—expectations about general business con-
ditions which the firm cannot perceptibly influence but which will help
to determine the strength of its markets.2

THE DUN AND BRADSTREET SURVEYS?

The Dun and Bradstreet ““ Surveys of Businessmen’s Expectations” are
quarterly surveys of short-run intentions (for employment, inventories,
and perhaps prices) and of anticipations (for new orders, sales, and
profits). Since the third quarter of 1951 the sample has never fallen below
1,000 firms and today includes around 1,400. Although the data refer
wholly to activity within individual firms, they are aggregated into four
broad industrial groups: durable goods manufacturers, nondurable goods
manufacturers, wholesalers, and retailers. Each survey yields evidence on
sales, employment, inventories, prices, and profits for all four groups,
plus new orders for the two manufacturing groups.

The business firms interviewed are a sample drawn from about 54,000
medium-to-large firms of sufficient credit interest to justify re-investiga-
tion roughly twice a year. During a two-week period around the close of
each calendar quarter the expectations survey is grafted on to the regular
credit interviews. The reporters are instructed to prepare a questionnaire
for each firm contacted until certain pre-established quotas are met.

Each questionnaire asks for expectations for a period terminating two

2 The terminology used here is consistent with that used in An Appraisal of Data and
Research on Businessmen’s Expectations about Outlook and Operating Variables, Report
of the Consultant Committee on General Business Expectations, Board of Governors
of the Federal Reserve System, September 1955, see especially Chap. II, pp. 8-9.

3 For a more complete description of the surveys, together with evidence bearing on
the quality of the data, see ibid., Chap. III, pp. 25-34.
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quarters ahead and for actual developments for a period terminating in
the quarter just closed. Thus a check on expectations is provided by the
reports on actual experience compiled in the survey taken two quarters
later, but the two sets of data come from different samples. Consequently
problems of sampling variability make comparison of expectations with
actual outcomes difficult.

The published Dun and Bradstreet reports show, for ¢ach variable and
industrial group, the percentage distribution of sampled firms that actually
experienced a rise, no change, or a fall in the one-year period just con-
cluded, and a similar distribution describing théir expectations for the
overlapping one-year period endirig two quarters fience. This techhique of
making comparisons with the corresponding quarter of the previous year
and the timing of the surveys for the last quarter covered, blur the dis-
tinction between reported expectations and reported realized experience:
Such ambiguities are the price paid for the rapid availability of thé
reports—typically within tliree weeks of the close of the final quarter
covered—and for the elimination of seasonal variations. Further, qualita-
tive reports on direction of change are not only quicker, but they may
appeal to executives who might be reluctant to give absolute figures.

Three criticisms of the Dun and Bradstreet surveys are that the sample
is haphazard, that the reports are biased because of the credit-rating
connection of the compiler, and that uninformed subordinates give the
answers. There are various possible answers to the criticisms, but final
judgment will depend on the success of efforts to use the data the surveys
provide. The population sampled—whatever it is—may behave much like
the business population at large, and a iore or less constant bias in the
answers can be allowed for statistically.

DIFFUSION INDEXESS

Qualitative results of the sort tabulated by Dun and Bradstreet are
called “diffusion data” since they indicate the number of firms sharing in,
or the scope of, a given movement, expressed as a percentage of the total
number of firms in the collection. Particular changes in a set of individual-
firm variables are frequently called ‘“microchanges”; the clrange in the
corresponding aggregate, a ““macrochange.” Diffusion data comprise the
distribution of signs of microchanges. To analyze the movements, a

4 jbid., pp. 28-32.

5 For more complete discussions of diffusion indexes, see Geoffrey H. Moore,
“Diffusion Indexes: A Comment,” American Statistician, October 1955, pp. 13-17 and
30; Henri Theil and J. S. Cramer, ‘‘On the Utilization of a New Source of Economic
Information: An Econometric Analysis of the Munich Business Test,” a paper presented
at the 16th European Meeting of the Econometric Society, Uppsala, Sweden, August
1954; and Millard Hastay, ‘‘The Dun and Bradstreet Surveys of Businessmen’s Ex-
pectations,”” Proceedings of the Business and Economic Statistics Section, 114th Annual
Meeting of the American Statistical Association, 1955, pp. 93-123.
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‘““diffusion index” is used, which measures the net excess of the percentage
of rising movements over the percentage of declining movements, usually
well within the possible range of — 100 per cent to + 100 per cent. Though
no explicit account is taken of the percentage of series undergoing no
change, it is allowed for implicitly since the diffusion index formula
implies that any instance of reported no change has a 50:50 chance of
being a rise or a decline.

The results of various studies suggest that weighting diffusion data
enhances their value as proxies for conventional economic aggregates.
Since the second quarter of 1953 Dun and Bradstreet has compiled infor-
mation on the net tangible assets of the firms interviewed, by means of
which it classifies them into ten size groups (Table 1). These data make
possible two weighting schemes:

TABLE 1

Percentage Distribution of Respondents by Capital Rating Groups, Dun and
Bradstreet Surveys of Businessmen’s Expectations, 1953-1956

DURABLE NONDURABLE
GOODS MANU- GOODS MANU-

FACTURERS FACTURERS WHOLESALERS RETAILERS
ESTIMATED TANGIBLE Net Net Net Net
NET WORTH Firms Worth Firms Worth  Firms Worth  Firms Worth

$1,000,000 and over 29 919 23 90.1 12 58.0 13 849
750,000-$999,999 6 1.9 5 1.9 4 5.5 4 24
500,000~ 749,999 1 22 10 2.5 8 9.4 8 35
300,000- 499,999 15 2.0 15 25 15 105 13 3.6 -

 200,000- 299,999 11 0.9 14 14 16 7.3 12 2.0
125,000~ 199,999 13 0.7 15 1.0 19 5.6 17 19

75,000~ 124,999 9 0.3 12 0.5 15 2.7 15 1
50,000- 74,999 4 0.1 ‘4 0.1 6 0.6 8 0.3
35,000~ 49,999 2 a 1 a 2 0.2 5 0.1
Under $35,000 2 2 1 a 2 0r - 5 0.1
100.0

Total 100 1000 100 1000 100 1000 100

In this and the following tables, detail may not sum to totals because of rounding.

Respondents are those replying to questions on sales expectations, excluding a small
number of firms for which capital ratings were not reported.

a Under 0.05.

Type I Weights—This scheme merely standardizes the samples for
firm-size coverage. A simple diffusion index is computed for each class,
and these are combined with weights proportional to the average per-
centage of firms in each class. Such indexes were calculated for the fifteen
surveys made in the period II 1953-1V 1956.

Type I Weights—The second scheme achieves the objective of the first
and also a rough weighting of diffusion experience according to the
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economic importance of each respondent. Each asset class is represented
by its mid-value, except for the open-end class of largest firms, for which
average values based on a more than 5 per cent random sample of firms
with net tangible assets over $1 million is used. Since no breakdown
between durable goods and nondurable goods manufacturers was avail-
able, the same average net worth is assumed for both manufacturing
groups. Such indexes were calculated for the same period as for the Type I
weights,

Unweighted—Simple indexes were also calculated for the thirty surveys
made in the period II 1949-1 1957.

In the following discussion Theil’s notation will be used. The macro-
variable under consideration will be denoted X, the diffusion index of
realized microchanges will be denoted b(X), and the diffusion index of
expected microchanges, b(X). The diffusion index is necessarily dated. If
it refers to an interval terminating in the present, it bears no subscript; if
to an interval terminating in the previous quarter, it will be written
b(X)-, for realized diffusion, b(X)—, for expected diffusion. Since Dun and
Bradstreet expectations refer to a situation two quarters after the survey
compared with the corresponding situation a year earlier, b(X) refers to
expectations formed two quarters earlier, while the diffusion of current
expectations must be denoted b(X)+,. Thus today’s survey yields a diffusion
index of expected sales b(S)+, and another of realized sales b(S). The
latter index is to be compared with the diffusion of sales expected two
surveys ago b(S), and two surveys hence we shall have a diffusion index of
realized sales b(S)+, to compare with today’s expectations.

Models of the Formation of Expectations

The hypothesis that expectations have an essential role in shaping
realized behavior makes most sense for variables over which firms have a
measure of control. From this standpoint, the chief candidate for attention
is inventory investment—the inventory adjustments which businessmen
intend to make and the factors which shape these intentions. While
expected inventory change in the very short run may be “ given,” over two
quarters it will represent a target to be reached through procurement and
production adjustments. We will thus be primarily concerned with the
~ formation of expectations rather than of anticipations, seeking to explain
changes in the instruments of decision-making, and concerned with data
only as they influence the decisions about instruments.

INTENDED INVENTORY INVESTMENT

The main elements in inventory planning are fairly well understood.
The influence of the following factors on inventory planning can be
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measured through the behavior of one or more variables in the Dun and
Bradstreet surveys:

*“ Acceleration principle” (varying inventory with the expected rate of
change in sales) through the diffusion of expected sales, b(.5)

““ Purchase-price speculation” (hedging for expected buying-price rises)
through the diffusion of expected buying prices, b(p,)

‘“ Risk aversion™ (allowing for possible market deterioration) through
the diffusion of expected selling prices, b(p)

“Stock appraisal”’ (equating current inventories to current needs)
through a comparison of the diffusion of prior inventory intentions with
the diffusion of corresponding outcomes, [b(H)—b(H)).

In constructing a model of inventory intentions for diffusion data, we
can draw on the close connection between diffusion and aggregate change
and think of inventory investment as varying in proportion to inventory
diffusion, b(H); of the change in sales as varying in proportion to sales
diffusion, b(S); of unintended inventory change as varying in proportion
to the excess of realized inventory diffusion over the prior diffusion of
inventory intentions, [b(H)—b(H)]; and so on. Then analogy suggests
the following equation as an explanation of the diffusion of inventory
intentions:

(1) b(H) = a\b(S)+a:b(p) +asb(py) + as[b(H)- ~ b(H)-1+ao +u,

The terms a,b(S)+ a,[b(H)-,—b(H)-,] provide a fairly realistic repre-
sentation of an acceleration principle that makes allowance for pre-
existing stocks. The term a.b(p,) measures the speculative impact on
inventory investment of expected changes in buying prices. And a,b(p)
allows for the influence of expected selling-price variations on the appraisal
of speculative risk. The linearity of the relation is a practical approxima-
tion. It may be thought to hold within a range of moderate fluctuations
about an underlying position of stock equilibrium. The term u; is an
acknowledgement that the relation holds stochastically, and we assume—
with some justification for time series akin to quarterly first differences—
that successive values of u, are statistically independent.

Though Dun and Bradstreet do not compile data on buying prices,
manufacturers’ selling prices may be treated as proxy for wholesalers’
buying prices, and wholesalers’ selling prices as proxy for retailers’ buying
prices, but no buying prices for manufacturers can be inferred. However,
because of doubts about this proxy, and to facilitate comparisons between
manufacturers and traders, we employ, for the present, for both groups,
an equation omitting buying prices:

@ b(H) = a1b(5)+a;b(p) + a[b(H)-, — b(H)-,]+ao+u,
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The price of thus truncating the inventory equation may be less than it
at first seems. Theil showed that in the hides-leather-shoe production
sequence in West Germany, selling prices, both actual and planned, were
almost wholly dominated by actual and expected buying prices; and
United States manufacturers’ buying prices may also vary much as their
selling prices do.5 Combined with the fact that the coefficients a, and a;
may be expected to have the same sign, the truncated manufacturers’
equation may reflect much of the influence of buying-price anticipations
in the coefficient of the selling-price variable. Whether this argument
applies with equal force to traders is uncertain, but it seems reasonably
in accord with what we know about price behavior in the trade field.

The theory outlined above clearly implies that ay, a,, and a3 are intrin-
sically positive, though a high degree of collinearity between b(p) and
b(pn)-» may make it difficult to estimate a, and a; with precision. The
sign of a, is less certain. We can, in fact, distinguish three cases:

1. Substantial production plan inertia, so that the production plan
based on b(H)—, is substantially carried out. Then over-optimism implies
[b(H)-,—b(H)-,]>0, and conversely; whence a4 negative.

2. Production plans are flexible, but not sufficiently so to keep up with
changed intentions. Then overoptimism implies that b(H)-, is cut back
below b(H)—, so that [b(H)-,—b(H)-;]<0, and conversely; in this case
a4 is positive. This may happen even with perfect adjustment of realized
inventory accumulation to ‘“final” intentions, reflecting a revision of
general economic appraisals in line with changed inventory requirements;
but a4=0 may also occur, with the changed outlook appraisal affecting
b(S) and b(p) for the next period.

3. Just sufficient plan flexibility so that [b(H)-, —b(H)-,] remains in the
neighborhood of zero. Then a4 will tend to be nonsignificant without
carrying the implication that inventory adjustment is typically in short-
run equilibrium.

COMPLETION OF MODELS OF EXPECTATION FORMATION

The equation for inventories contains two variables that must be
regarded as determined along with inventory intentions: expected sales
and expected selling prices. Since the buying-price variable used in the
traders’ model represents the ex post diffusion of selling prices of the
preceding stage of business activity, it can be treated as predetermined in
the same sense as b(H)-, and b(H)-, are predetermined. To complete the
models of expectation formation, equations for sales and price expecta-
tions must be adjoined, with buying prices still omitted from the traders’
model as well as from the manufacturers’ model.

6 Henri Theil, “Recent Experiences with the Munich Business Test,” Econometrica,
April 1955, pp. 184-192.
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Sales Anticipations. The equation for manufacturers’ sales anticipations
differs from that for traders in two respects: in providing for the role of
new orders, and in allowing for the possibility that manufacturers’ prices
are instruments of deliberate control. We thus have:

Manufacturers

3) K(S) = b\b(B)+by[b(p)-2~b(P)-21+b3b(N)- 2+ by +u,
Traders

@ b(S) = ¢1b(S)-2+ calb(S)- —b(S)-21+co+us

Treating traders as price takers reduces the equation for their sales antici-
pations to a simple learning model. By contrast, recognizing that manu-
facturers may defer making intended price adjustments and that this
deferment may affect their sales outlook, requires the introduction of a
term in [b(p)-»— b(p)—;]. The use of new orders as a barometer of pro-
spective sales needs no argument, but the choice of realized rather than
anticipated new orders does. The economic justification is that new orders
lead sales; thus it is orders in hand that dominate next period’s sales,
rather than orders in prospect. Moreover, in the Dun and Bradstreet
surveys, anticipated new orders fail to show a reasonable lead over antici-
pated sales, suggesting that businessmen base their new order and sales
anticipations on essentially the same evidence. Inclusion of anticipated
new orders would merely have complicated the model and introduced a
possible indeterminacy.

Selling-Price Expectations. The differing degree of control over prices
by manufacturers and traders is recognized also in the equations for
expected price diffusion. In both equations, expected price changes depend
on anticipated changes in sales, but the effect of deferred price adjustments
by manufacturers is admitted as an added factor. As price takers, traders
are also assumed to base their anticipations on the recent trend of prices.
Finally, both manufacturers and traders are assumed to adjust their price
expectations to an appraisal of current stocks. The role of disequilibrium
stocks seems sufficiently important to warrant the use of the variable
[6(H)-,—b(H)-,] despite its inherent ambiguity. The equations of price
expectations thus become:

Manufacturers

(5)  b(p) = dib(S)+dy[b(p)-, — b(p)-21+d3[b(H )— — bB(H)-2]+ do+ us
Traders

(6 b(p) = 815(5)+82b(p)-2+g:3[b(H)—, — b(H)-21+go+us

AN ALTERNATIVE MODEL FOR MANUFACTURERS
The three equations which comprise the traders’ model, equations 2, 4,
and 6, have the interesting property of ‘‘recursiveness.” By this is meant
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that the interdependence of current expectations can be viewed as a
causal chain: 5(S) depends only on predetermined variables, b(5) depends
additionally on b(S), while b(H) depends on predetermined variables and
both b(S) and b(p). Thus each equation can be given a unilateral causal
interpretation. The formation of traders’ expectations is viewed as begin-
ning with a sales forecast, passing to a price anticipation, and terminating
with an inventory objective.

Recursive models of this sort have a strong appeal as representations
of intellectual processes. Static equilibrium theory has conditioned
economists to think of amount of sales and price as being determined by
a pair of simultaneous equations, but it is implausible to suppose that
expectations about sales and prices result from the mental solution of
equations of the same sort. Consequently there is reason to be dissatisfied
with the manufacturers’ model, equations 2, 3, and 5. Equation 3 tells us
that sales expectations depend on price expectations, whereas equation 5
tells us that price expectations depend on sales expectations. Logic is not
thereby violated, but our intuitive experience of intellectual processes is.
A recursive model of manufacturers’ expectations therefore follows:

¥)) b(H) = same as above
(7) b(g) = blb(p') + b2b(S)—‘2 + b3b(N)—2 + b0 +uy
®) b(p) = dib(p)-2+dyb(N)—2+ ds[b(p)-, — b(p)-2)

+dy[b(H)-, — b(H)—,] +do+ us

The choice of b(p) instead of b(S) as the initial variable in the causal chain
reflects the view that manufacturers tend to treat prices as instruments of
control rather than as data. The required change of equation 5 is accom-
plished by substituting b(N)-, for b(S) as a measure of demand strength,
and by adding b(p)-, as a reflection of price trends. The modification of
equation 3 is not strictly necessary for recursiveness. It arises from the
belief that recent sales experience as well as new orders received affects
sales anticipations. It also reflects the feeling that [b(p)-;—b(5)-,] is
redundant since its effect on demand should be reflected in b(N)-,, while
its impact on price intentions should show up in b(j). As finally modified,
the model implies that the process of expectation formation for manu-
facturers begins with a price expectation, passes to a compatible sales
estimate, and ends with an inventory objective.

Statistical Evaluation of the Models

When we come to empirical testing, the first consideration is whether the
models are “identified.” Given sufficient empirical information, would it
be possible to determine unique values for the coefficients of the various
equations?
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The Dun and Bradstreet data comprise a set of ““ solutions”’” of the model.
Since there are generally more solutions than unknown parameters, and
since the solutions differ in part for unexplained reasons, some principle of
reconciliation, such as least squares, must be employed. However, the
principle cannot be depended on to yield unique estimates unless the
equations of the model are suitably restricted. Though the stochastic
character of the problem admits of other possibilities, the restrictions
employed are that certain coefficients in each equation shall be zero, or
(what amounts to the same thing) that certain variables shall be absent
from each.

Modern statistical theory establishes a close connection between the
notion of identification and valid techniques of estimation. A nonidentified
equation admits of no valid method of estimation. An exactly identified
equation can be evaluated by an indirect application of least squares
known as the reduced form method. The equations of a recursive model
are always identified, and can be evaluated by least squares either directly
or by a suitable process of serial application. The methods of estimation
used in this paper are wholly based on least squares because the models
involved are either recursive (traders’ model and alternative manu-
facturers’ model) or exactly identified (original manufacturers’ model).?

MANUFACTURERS’ EXPECTATIONS

Exactly Identified Model. The nonrecursive model of manufacturers’
expectations illustrates the problems that arise in using the technique of
indirect least squares to estimate the coefficients of diffusion models,
manifested as a disturbing instability in the pattern of findings. Consider,
for example, Table 2, which presents the results of evaluating the manu-
facturers’ model in terms of diffusion data.

Different weighting schemes and the industrial contrasts between
durable and nondurable goods manufacturers, bespeak the probability of
substantial differences between the four models shown. Moreover, with
the possible exception of the acceleration coefficient (—0.26) for durable
goods manufacturers (Type II Weights), there is no weighted estimate
that is clearly inconsistent with the manufacturers’ model under con-
sideration. Production and procurement policy seem sufficiently flexible
so that the departure of realized inventory accumulation from prior
intentions is usually in the right direction, though probably not in the
right amount. Price policy shows comparable flexibility among durable
goods manufacturers, but not among nondurables manufacturers. Also

7 For more complete discussions of the methods of estimation used, see Tjalling C.
Koopmans, * Identification Problems in Economic Model Construction,” and Tjalling C.
Koopmans and William C. Hood, * The Estimation of Simultaneous Linear Economic
Relationships,” both in Studies in Econometric Method, Cowles Commission Monograph

14, Wiley, 1953 ; Herman Wold, Demand Analysis: A Study in Econometrics, Wiley, 1953,
pp. 49-53; and Lawrence R. Klein, A Textbook of Econometrics, Wiley, 1953, pp. 80-92.
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TABLE 2

Formation of Manufacturers’ Expectations as Reflected in Diffusion Data,
Exactly Identified Model

COEFFICIENTS OF EXPLANATORY VARIABLES

Actual minus

Expectation Expected, Lagged
EXPECTATIONAL Selling Inven- M
VARIABLE Sales  Prices tory  Prices New Orders Constant

TYPE I WEIGHTS
Durable Goods Manufacturers

Inventories +0.59 +0.05 +0.18 —-0.18

Sales —0.15 +0.39 +0.62 +0.26

Selling prices +0.70 +0.20 +0.28 —0.18
Nondurable Goods Manufacturers

Inventories +0.51 +0.40 +0.08 -0.22

Sales +1.42 —1.52 +0.21 +0.28

Selling prices +0.48 +0.09 +1.01 —0.13

TYPE Il WEIGHTS
Durable Goods Manufacturers

Inventories —-0.26 +1.20 —-0.19 —0.08
Sales -1.74 +0.79 +1.30 +0.31
Selling prices +0.43 +049 +0.23 —0.03
Nondurable Goods Manufacturers
Inventories +0.18 +0.58 +0.15 —-0.09
Sales -2.30 +2.30 +1.02 +0.39
Selling prices +0.34 -0.06 +0.87 —0.06
UNWEIGHTED
Durable Goods Manufacturers
Inventories +122 -0.35 +0.21 —0.44
Sales —0.49 +0.30 +0.75 +0.28
Selling prices +0.94 +0.22 +0.35 -0.30
Nondurable Goods Manufacturers
Inventories +0.28 +0.73 —-0.20 —0.14
Sales -0.80 +0.50 +1.10 +0.21
Selling prices +1.01 +0.66 —0.10 -0.45

In this and the following tables the following descriptions apply: Type I Weights—a
simple diffusion index was computed for each class shown in Table 1, and these were
combined with weights proportional to the average percentage of firms responding in
each class. The period covered was 1I 1953-1V 1956. Type II Weights—simple class
indexes were combined with weights, proportional to the total value of net tangible
assets attributable to reporting firms in each class. The period covered was IT 1953-1V
1956. Unweighted—the period covered was IT 1950-I1I 1957.

The figures in the tables have been rounded.

The equations involved in the present table are 2, 3, and 5.

the largest manufacturers in both groups tend to show responses like those
of durable goods manufacturers as a whole. But why should the accelera-
tion coefficients be so low for the largest firms? And why should price
expectations seem so generally more important, especially in sales fore-
casting?
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Further questions arise when we look at the coefficients based on
unweighted data for a period over twice as long as that covered by the
weighted data. Type I weighting produces only minor changes in diffusion
data, and apart from the influence of the differing periods covered, the
unweighted results should be in reasonable accord with the Type I results.
Instead durable and nondurable goods manufacturers seem less similar
in their control of inventories, more similar in their control of prices;
and the contrast in acceleration coefficients is unconvincingly large.
Many of the coefficients are probably not statistically significant, given
the few degrees of freedom on which the estimates must be based. Never-
theless, a more stable pattern of results seems a reasonable requirement
on the basis of earlier work with diffusion data.?

Recursive Model. The recursive model of manufacturers’ expectations
affords an opportunity to test many of these reactions. Table 3 is based
on the independent application of least squares to each equation separ-
ately, Table 4 on a sequential application of least squares in which current
values of the explanatory variables in each equation are computed from
the prior equation or equations in the recursive chain. The latter process
begins with the direct application of least squares to the price equation,
which depends only on lagged values of explanatory variables; so that the
coefficients of this equation in each section of Table 3 are identical with
the coefficients of the equation in the corresponding sections of Table 4.
Both tables also show the estimated standard errors of the several coeffi-
cients (in parentheses), together with standard errors of estimate and
coefficients of multiple correlation adjusted for degrees of freedom. These
measures provide crude indications of the statistical significance of the
estimated equations, but neither the assumptions of the model nor the
number of quarters covered justify the application of exact tests.

Since the model embodies a different theory of expectation formation
than the exactly identified one, it naturally yields different findings even
about the formation of inventory intentions (Table 3). Thus we note no
marked contrast between the models for durable and nondurable goods
manufacturers, or even between models based on Type I and Type II
weighting. The larger firms again have lower Type II acceleration coeffi-
cients, and their sales anticipations give less weight to new orders and
lagged sales. However, new order diffusion and sales diffusion show similar
variations over time, implying that their estimated coefficients in the
equations for sales anticipations have low precision (note the standard
errors in the first two sections of Table 3).

The pattern of Type I results is borne out by the unweighted results,
except for the suggestion that inventory control was less complete over the
longer period—a finding compatible with our knowledge of inventory
behavior during the Korean war. The evidence of collinearity between new

8 Hastay, pp. 93-123. '
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order diffusion and sales diffusion is not so marked in the unweighted
coefficients, so that the generally strong influence of current new order
experience on sales anticipations suggested by the Type I data is con-
firmed.

Table 4 provides a check of the pattern of findings in Table 3, based on
a technique of estimation that involves less stringent assumptions about the
stochastic properties of the recursive model. In particular, the disturbances
1, in the several equations need not be regarded as uncorrelated within a
given time period. Under these more realistic conditions the estimates will
still be ‘‘ consistent,” but replacing current explanatory variables by their
predicted values in the estimation process may enhance the collinearity
of the revised set of explanatory series and reduce the stability of the
estimated coefficients. However the results summarized in Table 4 broadly
agree with those in Table 3. Only the following differences are noteworthy:

1. Current new orders are more important in shaping the sales anticipa-
tions of the largest firms.

2. The role of selling-price expectations in shaping sales anticipations
is substantially reduced.

3. The weighted data are less clear-cut on the respective roles of selling-
price expectations and inventory maladjustments in shaping inventory
intentions.

The second point may reflect only the collinearity of predicted selling-price
expectations with realized new orders, and the third only the similar
collinearity of such expectations with the measure of inventory maladjust-
ments, although there is no marked increase in standard errors such as
would be implied by enhanced collinearity.

The pattern of results found in Tables 3 and 4 is fully interpretable in
terms of the recursive model of expectation formation provided we infer
(1) that inventory accumulation seldom moves in an undesired direction
for as long as two quarters, and (2) that prices, where they are an instru-
ment of deliberate control, are at least equally adaptable to the evolving
estimates of market strength. By the test of multiple correlation coeffi-
cients, sales anticipations are least successfully explained by the model,
price expectations most successfully explained, and inventory intentions
only slightly less successfully explained. Except for sales anticipations, the
explanations are uniformly more successful than are explanations pro-
vided by a scheme of direct extrapolation.® The advantage is greatest for
inventory intentions.

Charts 1 and 2 exhibit the predictive ability o