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ABSTRACT

INTRA-INDUSTRY INFORMATION TRANSFERS
ASSOCIATED WITH MANAGEMENT EARNINGS FORECASTS

Stephen Paul Baginskl
Department of Accountancy

University of Illinois at Urbana-Champaign, 1986

This research provides a theoretical basis for
expecting a stock price 1lmpact of a firm's disclosure of
changes in expected earnings on other non-disclosing firms
in its industry (an information transfer) and proposes
tests of the proposition that management forecasts of
earnings generate such transfers. Cluster analysls pro-
cedures are used to construct homogeneous Industries for
which the transfer effect 1s hypothesized. Parametric
tests are-proposed that mitigate the effects of cross-
sectional correlation of market model residuals wlthin the
industry. In addition, a model 1s formulated that seeks
to explain cross-sectional differences in the magnitude of
observed information transfers by economlic relationships
between the disclosing firm and non-disclosing industry
co-members., The magnltude of the information transfer is
expressed as a function of the magnitude of changes 1in
earnings expectations of the disclosing firm, the market

share variabllity of the reporter, and a measure of the
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relative diversification (homogeneity) of industry co-
members. The results of empirilcal tests of these models
fall to reject the null hypotheses for information trans-—
fer exlstence and relationship to the sign and magnitude
of changes 1n earnings expectations conveyed by management
forecasts (for homogenous industries as defined by cluster
analysis). At the l-digit SIC code level, the results
support the hypothesis that the magnitude of information
transfers 1ls positively related to the sign and magnitude
of changes in earnings expectations conveyed by management
forecasts. In addition, the results support the hypothe-
sils that the magnitude of information transfer is inverse-
ly related to the relative diversification of industry co-
members. The results do not support market share varia-
bllity as a determinant of the magnitude of information

transfers.
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CHAPTER 1
INTRODUCTION

1.1 Introduction

The alleged economlic consequences of various dis-
closure rules concerning management forecasts have spawned
a great deal of debate.l As indicated by Gonedes, Dopuch,
and Penman (GDP) [1976], two fundamental questions arise
from the forecast debate:

First, to what extent do the required forecast

disclosures convey information pertinent to

establishing firms' equilibrium values?... Second, to
what extent are the disclosure rules consistent with

optimal allocations of resources? (p. 90)

Empirical studles addressing the first qugstion
(reviewed in Section 1.3) include Foster [1973], Patell
[1976], GDP [1976], Nichols and Tsay [1979], Penman
[1980], AJinkya and Gift [1984], and Waymire [1984]. The
results of these studles support the hypothesis that a
management earnings forecast conveys 1nformation for
equlty valuation for the firm maklng the forecast.

Although the information content hypothesis is
supported, the usefulness (gross benefit) of management
forecasts in determining equity values may be understated
since research has 1lgnored the effects of forecast dis-
closure on non-disclosing firms (an Information trans-

fer). This information transfer effect is possible in

cases where the profit functions of firms are related by
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commonallty of inputs or simultaneous determination of the
demand for the firms' outputs. A transfer effect might
also exist for situatlons in which the outputs of one firm
become the 1inputs of other firms such as 1n a supplier/
retaller relationship.

The concept of 1nformation transfer assoclated with
accounting disclosures was introduced by Foster [1980,
1981 ] who hypothesized an intra-industry information
transfer effect for releases of accounting earnings re-
ports. The hypothesis was tested for a large number of
earnings releases durlng the 1963 to 1978 period. He
found that information transfers occurred and that the
sign of the effect on firm J's stock price was consistent
with the sign of the effect on firm 1's stock price (firm
i being the "releaser" of the information). The greatest
effects were found when the earnings release generated the
largest stock price revislion of the releaser. In addi-
tion, evidence was provided supporting narrowness of
industry definitlion as a determlnant of the magnitude of
information transfer.

Research on non-U.S. firms 1s contradictory. Firth
[1976] documented information transfers for the 1973 to
1974 period for a sample of eighty-seven earnings releases
by U.K. companies. Morris [1980] failed to document such

transfers for 165 earnings release observations of
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Australlan companies for the 1964-1972 period. Clinch and
Sinclailr [1985] present preliminary results in favor of
information transfers for Australlan firms for the 1977-
1981 period.

Intra=lndustry information transfers assocliated wlth
a number of other informatlon events have also been
studied. Olsen and Dietrich [1985] examined vertical
information transfers between retall chain stores and
their suppliers. They documented a significant change in
suppliers' stock prices for releases of monthly sales
announcements by retallers. Larger prilce changes were
found for suppliers with a relatively larger portion of
sales to the announclng retailer. Studiles of information
transfer associated wlth other events include Bowen,
Castanias and Daley [1983] and Hill and Schneeweis [1983]
(news of a nuclear accildent), Eckbo [1983] and Stillman
[1983] (horizontal merger announcements), and Boim [1977]
(the announcement of a dividend omission).

Currently, the Information transfer research 1s
plagued by several deficlencles. The most significant
deflclency 1s the lack of a theoretlical model from which
to generate the information transfer hypothesis and to
speclfy condlitions which affect its magnitude. This
weakness has precluded the development of more powerful

directional tests of the exlstence of information



transfer.2 In additlion, 1t has rendered existing
nondlrectional tests difficult to lnterpret.

In this research, two models are derived as a basis
for the hypothesis. Both models rely on the similarities
of production functlons of flrms within the same industry
to investigate the transferability of changes in earnings
expectations. The first 1s a simple "risk class" model
which speciflies a conditional distribution of changes in
firms' expected profits. The varliance of the distribution
is zero zince the ratio of changes in firms' expected
earnings 1s a constant proportion. As a result, the
transferabllity of changes in expected earnings 1s perfect
(no forecast error). This permits a directlonal test of
the information transfer hypotheslis for certain groupings
of firms. The second model extends the simple "risk
class" model from a "zero-variance" conditional distri-
bution of changes in expected profits of flrms to a con-
ditional distribution in the traditional sense (non-zero
varlance) where the parameters of the distribution are
described by economlc relationships between filrms in the
same Industry. Due to the non-zero variance, a forecast
error may be speclfied. This will identify factors which
determine the magnitude of information transfers.

In addition, empirical tests of the models are

performed for the case of management earnings forecasts.
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The research design for the emplrical tests refines prior
method in four respects. Flrst, parametric tests of the
hypothesls are justifiled by forming non-forecasting firms
into portfolios to mitigate the effects of cross-sectional
reslidual correlation. Prilor research has ignored the pro-
blem of many non-releasers 1ln event time (e.g., Firth
[1976]) or has mitigated the effects of the problem
through less powerful nonparametric tests (e.g., Foster
[1981]). Second, prior research has ignored the effects
of contemporaneous disclosures during the event period.
This research partilally controls for thils problem by
excluding sample and control firms with known disclosures
in the event perlod. Third, direct measures of changes in
earnings expectations are calculated 1n thils research
(management forecast less previously issued composite
analyst forecast). Prior research has relied on indirect
measures (abnormal returns of forecaster) as proxies for
changes in earnings expectations. Finally, thls research
utlllzes an lndustry-matched control group design to
combat the criticism that the event time abnormal returns
of non-forecasters are driven by industry level events
whose effects are not extracted by a single-factor market
model. These empirlcal tests are the first tests of the

information transfer hypothesls for forecast data.



1.2 Importance of Informatlion Transfer Research

The results of information transfer research have
implicatlions for pollcy formation, research design and

investment strategy as discussed below.

1.2.1 Pollecy Formulation

Since the exlistence of a stock price reactlon to an
accounting dlsclosure 1ls a necessary but not a suffilcient
condition for an increase in soclal welfare (Gonedes and
Dopuch [1974]), the "information content" methodology is
relegated to the role of determining the somewhat weaker
notion of disclosure effect. If information transfers
occur when forecasts are disclosed by management, then a
number of 1lnterrelated effects are 1lndicated. The first
relates to utllity effects on shareholders of non-dils-
closing firms for which the disclosure has implications.
As shown by Trueman [1983], the release of new information
causes three utility effects on individuals. A "price
effect" 1s caused by changes 1n prices resulting from the
disclosure of the information. The "shareholding effect"
is the shareholder's change in utility from revising his
portfolio and the "productlion effect" 1s a change in
utllity caused by the firm selecting a different set of
productlon alternatives due to the 1nformation revela-
tion. If we abstract from the price effect and assume

homogeneous beliefs (positive production effect), Trueman
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shows that the release of information in a production-
exchange economy results 1n a Pareto indifferent or Pareto
superior solution since individuals, at the least, lose no
utility from having additional information availlable from
which to choose alternative consumption/investment
streams. Therefore, the documentation of a price reaction
to the release of a management forecast indlcates three
effects on individuals:

1. A price effect which 1is positive or negative
depending on the "content" of the news.

2. A production effect which is positive when
homogeneous beliefs obtaln (see Arrow [1978] and
Hirshleifer [1971]) and can be elther positive or
negative for individual shareholders when heter-
ogeneous bellefs obtailn, and

3. A non-negative shareholding effect.

In an Information transfer context, the set of indi-
vliduals affected by the disclosure 1s expanded to 1lnclude
those who wlsh to assess the return distribution of other
non-disclosling firms. If shareholders of non-disclosing
firms are able to revise thelr expectations based on the
disclosures of another firm, they wlll experience similar
utllity effects less the portilion of the price effect asso-
clated with informatlon production.

A second effect of information transfer relates
directly to the fact that the shareholders of the non-

disclosing firm do not bear the costs of information pro-

duction. The voluntary production of information that
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causes Information transfers involves prilvate flnancing of
a public good. The disclosure of a management earnings
forecast involves costs of production, verification, dis-
semination and litigation among others. These costs
reduce the utility of the current shareholder group but
not the utllity of shareholders of non-forecasting firms
for which the forecast has implications for equlty valua-
tion (a cross-subsidy to shareholders of other firms).

As indicated by Gonedes [1980], the existence of
cross-subsldies in a system where every firm discloses
implies no systematlc or important wealth redlstribu-
tions. However, the purpose of this research 1is to
document effects of the present system of voluntary
disclosure. Under the present system, the exlstence of
information transfers assoclated with management forecasts
implies a wealth redistribution from shareholders of the
producing firm to shareholders of other firms.

A final effect of information transfer.relates to the
fact that the marginal benefits to these "free riders" may
not be considered by individual firms when making informa-
tion production decisions. Gonedes [1975] utilizes a
game~theoretic approach to study the problem of informa-
tion production. A baslec conclusion of hls analysis is
that, under appropriate conditions, the competitive

information production equilibrium obtalned through
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coalition contracting is a Pareto optimal state.3 Demsetz
[1970] provides a market specification leading to a com-
petitive pricing mechanism for the output of the informa-
tion production process whilch also leads to Pareto optimal
information production. Although both papers consider the
publlic goods aspects of accounting informatlon, the market
settings that they specify allow the excluslon of non-
purchasers. In the case of a publlic good, if non-pur-
chasers are not excluded, the resulting information pro-
duction decisions are non-Pareto optimal (see GDP [1976],
p. 99). To obtain Pareto optimality, the firm causing the
external economies should increase information produc-
tion. In the absence of a pricing mechanlsm which compen-
sates firms for producing information (to the point at
which marginal costs equal marginal benefits after con-
sideration of the marginal benefits to free riders), the
increase will not occur. In thls study, the term
"externallty" wlill be used to designate the situation in
which information transfers occur and no pricing mechanism
is in effect to "prlce-out" the transfers. This defini-
tlon 1s consistent wlth definitions provided by Foster
[1980] and Beaver [1981]. Examples of proposed solutions
to the externallty problem may be found ln Foster

[1980]. They include the creation of markets for trading
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forecasts, the comblnatlion of firms' information rights,
tax subsldy and direct regulation.

The costly solutions to the externality problem
render the documentation of information transfer as only a
necessary condition for market fallure (see Leftwich
[1980]). In order to document market failure, Foster
[1980] indicates that empirical evidence must take several

forms:

(a) evidence on the sub-set of logically possible
information transfers that are empirically
significant.

(b) evidence on the sub-set of logically possible
Information transfers that are priced out by the
market mechanism, and

(e¢) evidence on the cost of alternative institu-
tional mechanisms for internallzing the impact
of iInformatlion transfers into the disclosure
decisions of firms. (p. 224)

Evidence of the existence of informatlon transfers
assoclated with management earnings forecasts 1is directed
at (a) above. In additilon, this research 1s designed to

document the existence of economlc factors which determilne

the magnitude of the transfers.

1.2.2 Research Design Implicatlions

Many of the test statlstics used 1n capltal market
studles assume that residuals calculated from the market
model are cross-sectionally Independent. If thls assump-
tion is violated, the residual variance calculated by

ordinary least squares procedures will be bilased (downward
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in the case of positlve correlation). Of interest to this
study 1ls the effect on cross-sectional residual correla-
tion of omission of the industry index. Beaver [1981]
indicates the statistical blas whlch will result if the
index 1s signiflicant 1in explaining individual security
returns and 1s omltted from the market model.

Given the documented significance of the ilndustry
index (King [1966] and others cited in section 2.3), it is
surprising that, to date, there 1s a lack of evidence as
to what specific items cause the lndustry effect on
security returns. Ball and Brown [1967], Gonedes [1973],
and Magee [1974] document the significance of the industry
factor in explalning movements in accounting earnings but
do not conslder any individual accounting disclosures as a
determinant of security price co-movement within the 1n-
dustry. If such a relationshlp i1s documented empirically,
a gulde will be provided to researchers who wish to avoid
the cross-sectional correlation problem. For example, 1f
intra-industry information transfers are documented for a
specific type of informatlon release, a signal 1s provided
to researchers who wish to assess the 1nformation content
of a specific item 1in perlods in which the information
transfer causiling releases are plentiful. In these cases,
the use of methods to combat cross-sectional correlation

are indicated.4
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Another implication of information transfer for re-~
search design relates to iInformation transfer as a con-
foundling effect. Recently, a great deal of research has
concentrated on the effects of certain variables on the
stock price reactlon to earnings announcements on or
around the dates of those announcements. Givoly and
Palmon [1982], Chambers and Penman [1984], Kross [1982],
Kross and Schroeder [1984], and Whittred [1980] investi~
gate timing of the announcement as a determinant of stock
prilce reaction at earnings announcement dates. It 1is
recognized in these studles that a number of factors may
be driving the explanatory power of "timing". One of
these factors 1s the potential for early industry re-
leasers to convey a significant portion of the content of
a late releaser's report.

At thils polint, it 1s difficult for timing studies to
control for information transfer effects. Thils may be
necessary 1f the research 1s to concenxtzrate on other
factors for which "timing" is a proxy (missing expected
disclosure date, etc.). Additional research on informa-
tion transfer exlstence and magnitude 1s necessary to

provide a basis for such control.

1l.2.3 Investment Strategy

A growlng amount of flrm valuation research has
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suggested that analysls of industry groupings can be
valuable 1in portfollo construction. This assertion is
based on the empirical finding that industry effects are
slgnificant in explaining the "extra-market!" components of
securlity return (security residual returns after removing
the market componen’c).5

Additional evidence on this 1ssue may be provided by
empirical results whlich document dlsclosures causing co-
movement in 1industry security prices. Also, the formation
of risk class industries and the concern for factors which
determine the magnitude of information transfers may lead
to technlques for explicit consideration of the industry

factor in portfolio construction models.

1.3 Management Forecasts and Earnlings Expectatlons

As noted in Section 1.1, the forecast disclosure
debate partially rests on the notion that disclosure of
management earnings forecasts has some benefit (informa-
tion content). This notion 1s a result of the assertion
of substantive differences in information sets between
managers and non-managers. Managers are argued to have
superior knowledge of the consequences to thelr firms of
various states of the world and also of their planned
actions to mitigate or encourage the realizations of those

consequences. If we abstract from the motivation of
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managers to disclose the forecast (accurately), the dis-
closure should benefit the capital market by enabling the

assessment of stock price to be based on a flner informa-

tion set.6

This section reviews prilor research on management
forecasts as a method of conveylng changes in earnings
expectations. The discusslon 1s limited to management
forecasts for two reasons. First, as argued in Sectlon
1.1, a policy debate exlsts concerning management fore-
casts. Thils debate 1s not related to other types of
forecasts (analyst, time series, etc.). Second, only
analyst forecasts have a speclflc release date and are,
therefore testable under an "event-study" methodology.
But, a glven analyst tends to revise forecasts simultane-
ously for firms 1n the same industry, a situation which
would confound the measurement of transfer effects with
"own effects."

The degree to which a management forecast leads to
stock price revislon 1s ultimately an empirlcal ques-
tion. Fortunately, a great deal of empirical work has
already been performed In this area. In additlon to
research concerned with the accuracy of the forecasts,7 a
number of studles have employed the familiar two-parameter
asset pricing model (Sharpe [1964], Lintner [1965]) as a

basis for inference. TFoster [1973] examined the stock
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market reactlon to sixty-elght management disclosures of
preliminary estimates of earnings per share (EPS) for the
1968-1970 period. Most of the estimates preceded pre-
liminary earnings announcements by less than one calendar
month. Foster created trading strategles based on the
prior knowledge of the unexpected earnings conveyed by the
manager's forecast. The unexpected earnings component was
computed by comparing the forecast with a variety of nailve
annual and quarterly earnlings models.

The trading strategy, based on the sign of the unex-
pected earnings component, ylelded a five-day pre-forecast
average abnormal return of 1.6l percent for annual and
1.48 percent for quérterly models. Post-forecast abnormal
returns were signlificantly lower leadling PFoster to con-
clude that the estimates of EPS possess information con-
tent.

Gonedes, Dopuch and Penman (GDP) [1976] provide
evidence that the scaled forecasts of earnlngs per share
(EPS) by company officlals have implications for security
valuatlion. Using a sample of 148 firms for the 1967-68
perlod, GDP examlned analysts forecasts as a proxy for
management for'ecasts.8 Firms were ranked at each forecast
date by scaled EPS into one of four portfollos of thirty-
seven securities each. A portfolio was formed by ranking

1ts members in order of systematic risk and dividing the
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group into a high-risk and a low-risk portfolio. These
two portfolios were then combined in a manner that ylelded
systematlic risk equal to one. Hotellings 72 test was used
to test the null hypotheslis that no linear combination of
the four return dlfferences between a given portfollo and
the control portfolio would yleld a value significantly
different from zero. The null was rejected with a pro-
babillty significantly below .05. Further analysis
indicated that the results were driven by the low scaled
forecasts. Other linear combilnations did not cause rejec-
tion of the null hypothesis.

Patell [1976] examined 336 management earnings fore-
casts provided by 258 firms during the 1963~68 period.d A
varliety of parametric and non-parametric tests were pro-
vided for the testing of stock price reactlon. Also,
announcements were classlfled as "good" or "bad" news by
utilizing various naive proxies for market expectations.
Patell's results are as follows:

(1) There was a statistlcally silgnificant upward

price change during the week of forecast dlsclosure,

beyond that explalned by movement of the market as a

whole. (2) When using a measurement technlque which

includes sign, the prlce adjusoment was, on average,
of the same sign and magnitude as that whlch accom-
panled the subsequent announcement of realized annual
earnlngs. Uslng an unsigned measurement technique
similar to Beaver [1968] produced a forecast price
adjustment smaller than the earnings announcement
adjustment. (3) Durlng the two months preceding the

disclosure of the forecast, price adjustment was in
the same direction as the change in "naive"
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expectations embodied in the forecast. Forecasts
whlch exceeded estimates of market expectations were
preceded by positilve price adjustments, and forecasts
which fell short of market expectations were preceded
by negative price adjustments. (4) Regardless of
the sign of the estimated change in market expecta-
tlons of future earnlings, on average, the immedlate
forecast week was the occaslon of upward price revi-
sion. Subsequent prilce behavlor was relatively level
for the positive forecast group and continued to
decline for the negative forecast group (p. 273).
Nichols and Tsay [1979] examined 83 long-range

executlve forecasts during the years 1968 to 1973 and
found that for the entlre sample, the null hypothesls of
no l1nformatlon content could not be rejected at a low
slgnlficance level. If the sample was partitioned on the
basis of the magnitude by which forecasts exceeded a proxy
for market expectations, a significant market reaction to
highly favorable forecasts was found.

Penman [1980] conducted two tests for information
content of management earnings forecasts for the 1968 to
1973 period. The first test, similar to GDP [1976],
examined 737 forecasts, while an unexpected returns test
examined 1188 forecasts. Both tests indicated that
management forecasts confalned information relevant for
firm valuation.

The aforementioned studles document a significant
positive abnormal stock return (on average) assoclated

wlith management earnings forecasts whilich exceed expected

earnings. However, the Patell [1976], Nichols and Tsay
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[1979] and Penman [1980] studies fail to document a
negative price effect for forecasts whilch fall short of
expected earnings. Waymire [1984] investigated this
phenomenon by controlling for contemporaneous disclosures
and by utillizing analyst forecasts lssued prlor to man-
agement forecasts as proxles for expected earnings. Point

projections published in the Wall Street Journal from

1969~1973 were used in the study. Of the U479 forecasts
used, only 94 (19.6%) were issued in isolation.

Abnormal returns tests for the full sample and fthe
"isolatlon" sample were consistent. Positive (negative)
abnormal returns were associated with good (bad) news
forecasts. Rank correlatlon tests on the magnitude of
unexpected earnings and the magnltude of abnormal returns
for both samples "suggest that abnormal returns are posi-
tively assoclated wlith the unexpected component of manage-
ment forecasts (i.e., forecast deviations) In terms of
both sign and magnitude" (p. 717).

Results similar to those of Waymire are reported by
Ajinkya and Gift [1984] for abnormal returns measured from
the forecast month through the earnlings release month, and
Beshara [1981] for weekly return data.l0 Based on these
empirical results, a positive associatlon between the
unexpected earnings conveyed by the management forecast

and unexpected returns will be assumed for the model
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development in Chapter 2.
1.4 Organization of the Study

Chapter 1 has provided the motlivation for examining
information transfers assoclated with management fore-
casts. Prlor management forecast research has ignored the
information transferr issue and prior informatlon transfer
studies have preceded the development of a formal model
wlth whilich to generate the hypothesis.

In addition, Chapter 1 has reviewed prior research
documenting the information content of management fore-
casts as indicators of changes 1ln earnings expectations, a
necessary condltilon for 1nformatlion transfer within the
context of the theory of information transfers provided in
Chapter 2.

In Chapter 3, a research design 1s developed to test
theoretlcal hypotheses generated in Chapter 2. Chapter 4
presents the results of the emplrlical tests. Chapter 5
provides a summary and discusses conclusions and limita-

tions of the study.
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CHAPTER 1
ENDNOTES

1Recent disclosure rules are found in Securlties and
Exchange Commission [1973, 1975 and 1979]. The debate is
limited to management rather than analyst or time series
forecasts. Whether or not someone should provide the lat-
ter two forecasts does not appear to be a policy 1ssue at
this time.

2Roster does not test the significance of the
directionally determined unexpected return for the non-
releasing firms at the earnings announcement date of the
releases.

3An allocation of resources to production is con-
sidered Pareto optimal 1if 1t cannot be reorganized 1in a
manner whlch increases the utllity of one or more 1lndivid-
uals wilthout decreasing the utility of other individ-
uals. See Henderson and Quandt [1980], pp. 286-291.

Ysee Jarfe [1974], Hong, Kaplan, and Mandelker
[1978], and Collins and Dent [1984] for methods to combat
cross—-sectlonal correlation.

SResearch efforts walch document this finding include
Cohen and Pogue [1967], King [19661, Meyers [1973],
Simkowitz and Logue [1973], Rosenberg [1974], Livingstone
[1977], and Lee and Zumwalt [1981].

6This discussion abstracts from the 1lncentives of
management to make accurate forecasts available to all
market particlpants (see Verrecchia [1983]).

TSee Lorek, McDonald and Patz [1976], Basi, Carey and
Twark [1976], Imhoff and Pare [1982], McDonald [1973], and
Copeland and Maroni [19721].

8They argued that the proxy approach was necessary
due to measurement error 1in management forecasts and to
satisfy the requlrement of an unilnterrupted time series of
data for thelr experiment.

9First and second quarter results accompanied
approximately 46 percent of the forecasts. 204 of the
forecasts were polnt or convertible to point estimates and
132 were of form of "greater (less) than X dollars."
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10gotn studles used forecasts gathered from the Wall
Street Journal Index for 1970-~1977.
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CHAPTER 2
THEORY DEVELOPMENT

2.1 Model Development

An information transfer occurs whenever new firm-
speclfic information about firm 1 causes capltal market
participants to reassess the distribution of returns of
firm j. Formally,

f(PJ|nJ) # f(PJIni, Nys Mys eves n,)

where, £(P) = unconditional distribution function
of the price of firm j's common stock,

ny = the financial reporting system of
firm J (including management earnings
forecasts),
and ny, N, ..., N, are the financial reporting systems of
firms 1, k, ..., 2 (lncluding management earnings fore-
casts).

This implies a conditional distribution f(PJIni),
where ny includes a management earnings forecast of firm
i. The firm valuation literature normally relates the
stock price of firm j to the expected earnings of flrm
J. However, 1f one can relate the management earnings
forecast of flrm 1 to the stock price of firm j, then the
information transfer hypothesls has theoretical content.
This study will seek to relate changes 1n expected

earnings of firm 1 to changes 1in expected earnings of firm

J, thus relating the management forecast from system n4 (a
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possible signal of changes 1in expected earnings) to a
recognized determinant of PJ'

The remalnder of this chapter presents a partial
equilibrium model which specifies the relationship between
changes 1n expected profits of firms which operate within
a glven industry. The industry level is chosen for two
reasons, both related to the associlated empirical research
design. PFirst, modelling at the industry level ignores
across=industry (intra-market) relatlonships. This is
consistent with an empirical market model which removes
market-wide effects in the calculation of unexpected
return. Second, practically defined "industries" (SIC
codes) provide a prelimlnary arena for the examination of
intra-industry relationships. Across-industry groupings
of firms have not been defined (although determinable as
evidenced by Olsen and Dietrich [1985]).

A "relatlonship" between expected profits implies a
conditional distribution of changes 1in expected profits
for firms within the same industry. In Section 2.2, in-
voking a symmetry argument will lead to a conditional dis-
tributlon with zero varlance. Thils, in essence, 1s a risk
class model. Upon observing a change ln expected profits
for one firm, one need only multiply by a scalar to calcu-
late the change in expected profits for another firm.

There 18 no uncertainty in thils estimation procedure.
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Sections 2.3 and 2.4 extend the risk class model by
moving from symmetrlc to asymmetric equllibrium. Two
asymmetries are introduced. Section 2.3 relaxes the
assumption that firms 1n homogeneous goods industries
produce and sell equal amounts. The model of Flaherty
[1980] is reviewed. Under this model, only industry
structures in which firms have different market shares can
be locally steady stable states.1 In Section 2.4, the
identical products assumption 1s relaxed by allowlng for
corporate diversification. The effect of these asym-~
metries 1s to Introduce uncertainty into the prediction of
one firm's change in expected profit from the signal of

another firm (a traditional conditional distributlon).

2.2 Risk Class Model

Consider the followlng n-firm, non-cooperative
game.2 Pirms producing a homogeneous product q face the

following market condiltions:

(1) Linear demand : p = a - bQ,
m
(2) Linear cost: C = z Wy Xy
n k=1
(3) Q= 121 qy » where q; = f(xk)
where, p = market-clearing price,
a = demand intercept,
b = slope of demand curve,
Q = quantity produced by the industry,
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W = cost of production factor k, k = 1,
25000, M,
%) = production factor (input) k, k = 1,

23000, I,
qy = the output of the i'th firm, and
£(xy) 1s the production function.

For simpliliclity, assume a constant returns to scale
economy. A solutlon to the non-cooperative game ls an
equilibrium characterized by production cholces q* =
{qi*, qJ*,..., qn*} which simultaneously so¢lve the profit
maximization problem for the N firms. More formally, this
equilibrium, referred to as the Nash solution, requires
that firm i choose q ¥ such that:

Vi(ql*’q2*""’qi*""’qn*) >
Vi(ql*’q2*""’qi"'"qn*)
where, Vi(.) represents firm 1's value function. Assuming
that such an equilibrium exists, the profit function for
an arbitrarily chosen firm 1 may be expressed as follows:

m
(4) my

E _,0 % _ | PR
(8™ ~ b Q)ay M (W™5q %)

where, Ty expected profit for firm 1,

= the production cholce in equilibrium
for firm 1,

o]
[
E
|

aB = expected intercept of the demand
curve,

b® = non-stochastic slope of the demand
curve,

= expected cost of factor k,
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ﬂ? = a vector of expected factor costs for
k factors of production, and
% ¥ = the demand for factor k at production

level qi* and wage vector w-.

E, bo, and_ﬁ? are determined

In equation (4), a
outside of the partial equllibrium model. Since the
purpose of thls section 1s to derive a relationshlp
between firms' changes 1in expected profits in equilibrium,
we will investigate changes 1n profit with respect to
these exogenous variables.3
Proposition 1l: If we assume constant returns to

scale, then equation (4) may be
written as follows:

m
(5) m, = a,* [(a% - b%°Q) - 1 wEx *(w®)]
i i k=1 k%k
#
where, Xy (EE) 1s interpreted as the demand per unit of

productlon given KE.

Proof: (See Varian [1984, pp. 27-281])

If we invoke the conditlon that the firms are sym-
metric, we can relate the changes in expected profits for
any two firms 1 the industry as follows:

Proposition 2: Under conditlions of symmetry, the changes
in expected profits of firm i1 and an
arbitrary industry co-member, firm J, may
be related as follows:

= ) *
where, dnJ = the total differential of firm j's profit.

Proof: (See Appendix A.)
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Also, from the symmetry conditilon, qJ* = qi* 50

that dr, = dni. Even if we allow for the possibility

J
that industry-wide random shocks occur so that firms'
output decislons vary, the ratlo of their outputs will
equal one from the symmetry condition.

Equation (6) is a form of the "risk class" condi-
tional distribution of changes 1in profits used by Foster
[1981]. The relationship i1s driven by the symmetry
conditions. The following two sections will 1ntroduce

asymmetries which are sufficlent to provide an empirically

testable extenslon of the risk class model.

2.3 Asymmetric Equilibrium

It was asserted 1n the previous section that even if
firms' outputs vary through time in response to random
shocks, the ratio of thelr outputs would not vary, and in
faet, would be equal to one. This is a direct result of
the symmetry condltion. Assuming that firms' outputs vary
through time 1n response to random shocks (along any
equilibrium path), 1t 1s sufficient to show that asym-
metric equllibria exlst to guarantee that the ratio of
firms' outputs varies through time. Flaherty [1980]
demonstrates the existence of the asymmetrlc equilibria.

Prior to the Flaherty paper, the emplrical reality of

differential market shares in homogeneous goods industries
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was assumed rather than explained in analytical oligopoly
theory. The results of Flaherty's dynamic oligopoly
models provide an explanation of how an industry structure
could converge to a state in which firms have unequal
market shares.

Flaherty i1llustrates a dynamic non-cooperative game
in which firms choose a sequence of outputs and cost-
reducing investments in order to maximize the present
value of periodic profit. Firms within a given industry
produce a non-storable homogeneous good for which there 1s
a statlonary inverse demand. Cost-reduclng investment is
deflined as follows:

(1) x3¢ = 8(eyes ©f g41)
where, xi4 = investment by firm 1 in period t, and

constant marginal cost for firm 1 in
period ¢t.

Cit
Equation (7) indlcates that firms are able to choose
next perlod's marginal cost, i, t+1o by choosing a level
of expenditure, x4, in period t. Flaherty imposes the
additional conditions that the expenditure required for a
cost reduction lncreases more than proportilonately as Cyg
increases or ¢y 4] decreases (for a cost decrease between
periods), that the required X4¢ 1s a positive, decreasing

convex function of i+l (for cost maintenance), and that

the required x;y 1s convex and increasing in current and
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decreasing 1in subsequent periods:
(8) g(cit,ci,t+1> > 0; gle,e) > 0; g >
0; 8o < 03 811 > 0; 855 > 0;
2
812 < 0 and &y785 ~ 81 > 0,
where subscripts denote partial derivatives. Firms must

choose a sequence of outputs and investments, Q; and Xy,

to maximize:

Tt
(9) max tio B'L(pCay) - ey dayy - %441
where, B = the firm's discount rate,
X3, = 8(cygs ¢y 44y), and
p(qt*) = the inverse demand functilon.

Although firms face initial symmetrilec conditions, ex-
cept for possibly different marglinal costs at time zero,
Plaherty shows that the only locally stable steady-state
equilibrium is asymmetric. Define § = (qj*/qi*) where the
tilde denotes a random varlable. As argued in the begin-
ning of this section, the exlstence of asymmetric equilib-
ria Justifiles the specification of the ratio of firms'
outputs as a random variable. Given these fairly general
condifions, then, we may substitute this relationship
into equation (6) to obtain:

(10) dny = $ dmy.

2.4 Effects of Diversification

Pirst, rewrite equation (10) to include additional
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subscripts on dnj and d"i to Indicate that these profit
changes relate only to production of industry R products.

(11) dryp = SrdmyR -
In addition, assume that changes in a glven firm's profits
for each 1ndustry are independent and that firm 1 operates
in Industries R and S so that:

4

(12) dnr + dw, .

1 = dmypg 18

We will assume that d"j 1s determined by industry R
oper'ations.5

That is:

(13) d“J = d“JR'

The capltal market recelves signal d"i attributable
to industry R production 1n order to calculate d“J' Define
thls proportion, y, as follows:

~ ~ - 2, - 6

(l)‘") d'"iR =Yy d"i, Y =~ ('Y’ O',Y)) y » O.
Substituting (14) and (13) into (11) yields the following
forecasting function:

(15) dry = $R7dni + &, e ~ (o,og), cov(e, $R?) = 0.

Equation (15) is a conditional distribution of
d"J on dni. It represents a simple extenslon of the risk
class model %o incorporate variable market share and
product diversificatlion. Equatlon (15) collapses to the
simple risk class model for y equal to one in equation

(14) (no diversification) and for nonstochastic bR
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(symmetry) .

The use of equation (15) as a forecasting tool will
generate a forecast error, °2FE’ with the followlng
variance:

(16) ogE =

The following sectlon will examine equations (6),

(an)262 (5T + o2 T

(15) and (16) to provide testable implications of the

model.

2.5 Statement of Theoretical Hypotheses

As previously mentioned, 1t is assumed that certaln
management forecasts convey changes 1in earnings expecta-
tions and that such changes 1n earnings expectations are
positlvely related to unexpected returns. The impllcation
of thils assumption 1s that 1f we have a hypotheslzed
effect of a factor in our model on changes in earnings
expectations of a non-disclosing firm, then the factor is
hypothesized to have an effect of the same sign on unex-
pected returns of non-disclosing firms.

Examination of equations (6) and (15) indicates a
posltive relationshlp between the sign and magnitude of
the change in earnings expectat;ons conveyed by a manage-
ment earnings forecast for firm 1 and the sign and magni-
tude of changes in earnings expectatlons for firm j. This

relatlonshlip leads to the following null hypothesis:
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Hpy: There 1s no relationship between the slgn and
magnitude of changes in earnings expectations
conveyed by a management forecast of firm i and
unexpected returns for firm J, when firms 1 and

J are members of a "risk class" industry
grouping.

The second and third hypotheses are generated from
examlnation of equation (16). Assuming that individuals
who use (15) as a forecasting tool have a preference for
certainty, the utility gained from the forecasting process
1s 1nversely related to the potential for earnings

forecast error dispersion.8

A potentially silgnificant
source of forecast error varlance are the variances
assoclated wlth estimation of ¢ and v.

In the presence of stcchastlc market share, the
varlance of ¢ 1s nonzero. If firm i1 1is undiversified
relative to the industry, y is equal to one 1in equation
(16). In the presence of diversification of firm i, y 1is
a random varlable. It 1s therefore hypotheslzed that the
magnitude of firm J's unexpected returns observed at the
time of firm 1's management forecast is positively related
to the preclslon achievable when forecasting firm j's
changes in earnings expectations from firm i's changes in
earnings expectations. Thils 1is, the magnltude of unex-

pected returns 1s inversely related to the sources of

forecast error variance. If we expand (16), these sources
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will become apparent. Assumling independence of ¢ and v,

we have:

o2(y) + u 02(¢)] + o:-

(17) o2 = (an)20e?()o?(y) + u ,

¢

Partials with respect to 02(¢) and oz(y) are as follows:
(denoted A(¢) and A(y) respectively)

(18)  a(s) = (dan)%(s®(v) +u) > 0

(19) atr) = (@n)%(%(s) +u) > o.
The null forms of the hypotheses relating to these results

are as follows:

Hgo: Ceterls paribus, the magnitude of unexpected
returns for flrm J observed at the date of firm
1's management forecast 1s unrelated to the
variance of the ratio of thelr outputs when
firms 1 and ] are members of a defined industry
grouplng, and

H03: Ceteris paribus, the magnltude of unexpected
returns for firm J 1is unrelated to the
diversification level of the reporting firm,
firm 1, when firms 1 and J are members of a
defined industry grouping.

2.6 Summary of Chapter 2

In Chapter 2, a theory of information transfers was
provided. For the case of symmetric firms, the model
suggests the exlstence of information transfer assoclated
wlth disclosures that convey changes 1n expected earnings
of firms. It also suggests a positive relationship
between the sign and magnitude of changes in earnlngs

expectations and the magnitude of information transfers.
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For the case of asymmetric firms, the magnitude of inform-
atlion transfer is a function of market share uncertainty
and the relative diversificatlion of disclosing and non-
disclosing firms.

These relatlonships were derived in the context of an
industry-level model of non~coopertive equllibrium. The
model 1s one of partial equllibrium, taking changes in
other markets as exogenous. Chapter 3 provides a research

design for testing these relationships.
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CHAPTER 2
ENDNOTES

1 steady state industry structure ls an equilibrium
path on which all firms' outputs and lnvestments do not
change. A locally stable steady state occurs when an
equilibrium path 13 close to a steady state and tends to
converge to the steady state (Flaherty [1980]).

2Co-operation among flrms 1s not assumed in the
determlnation of productlion plans. For a summary of the
?evelgpment of non-~cooperative game theory, sece Friedman
1977 L

3Allowing elther a or b or be stochastic is
sufficient to generate an exogeneously-determlned price
change with no change 1in the resultlng proposition.

uThis formulation lgnores economics of scope and, as
a result, avolds the 1ssue of conditlons necessary for the
existence of multi-product firms. For an excellent
?1s§u§sion of thils 1lssue, see Baumol, Panzar and Willig
1982].

5Later', in the empirical tests, firm J will
correspond to a portfolio of industry members and, in a
sense, wlll proxy for a "representative" industry member
and, by definltion, will be undlversified relative to the
industry.

6'I'he expected value of gamma 1s assumed to be greater
than zero. Thls 1s the same as asserting that d“iR > d“is
in equation (12) which 1ls a reasonable assumptlon~glven
that R 1s the domlnant industry for firm 1.

Tsee Pindyck and Rubinfeld [1981, pp. 208-109].

8The 1dea that a signal's effect on price 1is
positively related to the precision with whilch it signals
an object of interest 1s formally developed by Holthausen
and Verrecchia [1982].
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CHAPTER 3

RESEARCH DESIGN

3.1 Operationalizing the Inductry Concept

Three hypotheses were statvcd in section 2.5. The
testing of the first hypothesis regquires "risk class"
industry grouplngs while the testing of hypotheses two and
three requlres an industry definition whlch allows for
firm dissimllarities. Operationalization of the industry
concept 1s problematic. A number of potentlal methods for
practical definition of "industry" have been employed.
Standard Industrial Classification (SIC) codes define
various levels of "industry" in terms of homogenelty of
end product. It 1s well known, however, due to corporate
diversification, that the SIC codes contaln groupings of
firms wlth 1lmperfect product homogeneity. This 1s not a
significant problem for tests of hypotheses two and three
since the theoretical model which generates these
hypotheses admits diversification. It 1ls a problem for
tests of hypothesls one since the model speclificatlon
leadling to hypothesis one does not admlt diversification
or, at the least, would be robust for significant depar-
tures from perfect product homogenelty only under highly
restrictlve conditlons. Empilrical evidence of multiple
risk classes within SIC codes is provided by Martin, Scott
and Vandell [1979], Gonedes [1969], and Boness and
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Frankfurter [1977]. This evidence points to the limita-
tions of SIC codes as a proxy for risk class 1in tests of
hypothesis one.

Other methods have applied classiflcation schemes
based on a varlety of firm-speciflc characteristics.
Foster [1981] reduces the heterogenelty of SIC code firms
by examining 10K reports and deleting firms from the
industry if they had less than 50% of theilr revenue
derived from the activity defining the U-digit industry.
The remaining firms, however, are still diversiflied and
heterogeneous. They may or may not belong to the same
risk class (constantly proportional changes in earnings
expectations). Kruger [1975] uses several characteristics
(end=-product similarity, slze similarity, and geographic
location simillarity) to characterize classes of freight
carriers 1n order to determlne industry norms. Although
this ylelds groupings for whlch the calculation of
industry norms appears reasonable, 1t does not yleld
groupings that encompass all of the intra-industry
information transfers that may occur in the industry. The
theory of Chapter 2 does not preclude information trans-
fers between small and large firms and between firms in
different locations. The following two sections discuss
the operationalization of the industry concept employed in

thils research.
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3.1.1 Construction of Risk Class Industries

The use of the risk class speciflcation (i.e., the
assumptlion of conditions sufflcient to generate equation
(6)) as a motivation for the information transfer hypo~-
thesis requires the constructlion of industry groupings for
which equation (6) would be expected to hold. Equation
(6) requlres that industry members belong to the same
"pigsk class" in the sense that thelr economlc profilts are
proportional. Since the 1lnterest of thils research 1s in
determining the effect of a management forecast of earn-
ings on the value of equity claims (stock price reaction
of non-disclosing firms), we will define a "risk class" in
the context of proportional earnings avallable for equity
shareholders. Therefore, we may discuss the variabllity
of earnings avallable to the resldual equlty interest via
the determlnants of such varlabllity, that is, business
risk and financial risk (see Van Horne [1974, pp. 220-~221]
for a discusslon of this dichotomy).

As lndicated by Martin, Scott, and Vandell (MSV)
[1979], the determination of a business risk class 1is a
multldimensional undertaking whilch must attempt to
determine the similarity of firms with regard to items
such as cost structure, product demand characteristics,
intra-industry competitive posltion, and managerial

talent. In testing the first theoretical hypothesis, this
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research will not accept the notlion that Standard Indus-
trial Classification (SIC) codes provide effective group-
ings of filrms which are in the same risk class.

Rlsk class industries are constructed using cluster
analysis. Cluster analysis 1s essentlally an attempt to
emplrically define a given classification when analytical
techniques are unavailable or extremely complex. Examples
of the use of cluster analysis in a variety of buslness
and economlc contexts may be found in Jensen [1971], Lee
and Zumwalt [1981], Farrell [1975], Frecka [1982], Lee and
Lloyd [1978], Elton and Gruber [1971], and Gupta and
Huefner [1972].

After collecting the management forecasts, the
cluster analysis is performed on each U4-digit SIC code for
which at least one forecast was found. The use of U-digit
codes to define the subset of firms from which to form the
risk classes (rather than the set of all firms) minimizes
risk classes 1n whlch co-members have completely unrelated
production activitlies in an economlie sense. The cluster
analysis 1s performed over the 60 months preceding each
forecast year to minimize the effect of structural change
on the effectliveness of the procedure.

Ward's hierarchical clusterlng technlque 1s used in
this study (Ward [1963], see Appendix B). Ward's method

has been shown to be one of the best clustering algorithms
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currently availlable in terms of robustness to departures
from assumptions about cluster characteristics (Milligan
[19801]). '

In order to perform the analysis, 1t 1is necessary to
deflne variables which capture the desired dimensions of
firm similarity. Several approaches to defining a proper
set of varlables have been used in the literature.
Baslcally, these approaches may be summarized by studles
defining firm similarity in terms of accountlng varlables
(eeg., MSV [1979]) or 1in terms of market-based and
accounting variables (e.g., Frecka [1982]). After review-
Ilng these cluster analysls studles, 1t was apparent that
no single set of vaéigbles has been demonstrated as
superior in differentiating among risk classes. There-
Tfore, the following variables are chosen based on their
assoclation with the elements of the aforementioned
business risk and financial risk dichotomy:

Business Risk

The market model is estimated for each 4-digit
industry co-member using 60 monthly returns preceding each
forecast year. As in Precka [1982], estimates of
@, B, and the variance of the error term from the follow-
ing model are used as three input varlables into

the cluster analysis:
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(1) Py = oy + Bi(Rmt) + et where

ry¢ = continuously compounded monthly return for
firm 1 1in period ¢,

@y = intercept for firm 1,
By = slope for firm 1,

Ryt = -equally-weighted market return for all New
York and American Stock Exchange Flrms, and

eyt = error term satlsfying standard assumptions of
the classical linear regresslon model.

The estimates of By and residual variance are
utlilized as proxles for diversifiable and undiversifiable
business risks (financlal structure held constant). The
Intercept, a, 1s Interpreted as a third statistic which,
together wlth By and the residual variance, characterize
the market's assessment of the return generating process
of the firm. Clustering the firms on the basis of
"similarity of return generating process" captures the
market's assessment of the homogenelty of firms. As
informatlion reaches the market, simllar firms will

experlence similar reactions to that information.

Pinanclal Risk

Flrm valuation llterature lndlcates that g 1s not
independent of financilal leverage. In this sense,
financlial risk 1s captured by the first three cluster

Input variables generated by the estimatlon of equation
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(1)« In addition, a fourth variable is calculated as the
five-year average of the sum of current liabllitles, long-
term debt and preferred stock divided by the common equity
of the firm. Values of this ratio greater than five are
truncated at filve slnce the sensitivity of cluster
analysis to outllers has been well documented.

The three market varlables and the debt/equity
varlable are computed for each firm. As indlicated by
Elton and Gruber [1970], performing cluster analysis on
correlated varilables may lead to results which overwelgh
factors measured by more than one varlable. In addition,
the effect of a clustering ratlo on the classiflcation
obtalned may be a functlon of the scale on which 1t is
measured. The correlated variable problems 1s normally
handled via principal components analysis (see Harman
[1964]). Given that only four variables are being used in
this study, princlpal components analysls 1s not perform-
ed. The varlables, however, are standardized to mean
equal to zero and varlance equal to one prilor to perform-
ing the cluster analysls in order to reduce the effects of
the scale problem.

At this point, it is Important to note that a stop-
plng rule is necessary to define the optimum number of
clusters. It 1s generally recognized that no satisfactory

method exlsts for determining the number of clusters for
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any type of cluster analysis (Everitt [1980]). Prior
studies have either adopted one of the unsatisfactory
methods as a "guide" or have employed arbitrary rules
based on predetermlined research deslign consideratlons.

In this study, cluster analysis 1s used for dis-
section, that 1s, to reclasslfy heterogeneous groups into
more homogeneous groups. An approprlate heurilstlc for
thls dissectlon procedure 1s plotting R2 agalnst the

1 Plots may be examined to determine a

number of clusters.
point of dimlnishing increases 1n R2 wlth increases 1in the
number of clusters. Thilis method, similar in spirit to
determining the number of factors in factor analysls, 1s
used In this study to determine the number of clusters.

3.1.2 Industry Definition For Tests of Hypotheses Two and
Three

Hypotheses two and three are generated from the
extended model and, therefore, do not require the creation
of risk class industries. To test for the effects of mar-
ket share stabllity of the reporter and diversification of
the industry on information transfer, nonhomogeneous
industry grouplngs are required. For the purpose of thils
research, 4-digit SIC codes are assumed to constltute a
nonhomogeneous industry grouping. The use of the SIC code
as a proxy for an industry appears to be a standard proce-

dure in the 1iteratuve.2 The assumption that the
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industries are somewhat nonhomogeneous 1s reasonable glven
researchers' attempts to redefine SIC industries to reduce
such diversification (see Foster [1981] and the cluster
analysis studies cited earlier). Industries defined by 4-

digit SIC codes are selected from the Compustat Manual for

the testing of hypotheses two and three.

3.2 Operationalized Variables

3.2.1 Information Transfer

Information transfer 1s defined as the ability to
earn abnormal returns on a portfollo of stocks of fellow
industry members from foreknowledge of a management earn-
ings forecast by one firm in the industry. Define the
return, Ppt’ on an equally-welghted portfolio of non-

reporting industry co-members for week t as:

1 n
) rpe = w I Fag
where, Ryy = the return on stock 1 for week t,3 and
n = the number of stocks in portfolio p

(consisting of non-reporting industry co-
members).

Weekly rates of return for each portfolio are used to

estimate the market model:

(3) Ppt = up + Bp!’mt + upt
where, P & = weekly return on an equally-weighted
P portfolio of industry non-reporters,
Fmt = equallypweighted index of market

return,
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ap = intercept,
Bp = gystematic risk of portfolilo p,
M = abnormal return on portfolio p for week

pt t, and

t = one weekly perliod for the estimation
period, t = 1, 2,..., T (60 weeks preceding
the test period for each portfolio will be
used as the estimation period, t = 60).

The test period conslsts of the three weeks
surrounding the management forecast. The following
prediction error, "pk’ 1s estimated:

() Mok = Tpk T (ap - Bppmk) k = -1, 0, 1.

Since the p x are prediction errors rather than true

P
reslduals, the wvariance of the regression prediction

error, 82, is computed as follows:
2

- 1 - 2
(5) 2= 1eq Ll = F)®/

T (e - Fm)2] ) “St / (T=2)

t=1 k=1
where, Fm is the average market return over period T = 60
weeks. The standardized error statistlc for each port-
follo, Vpk’ for each week during the test period 1ls as
follows (see Hong, Kaplan, and Mandelker [1978]):
(6) Vpk = Mok / S.
Patell [1976] indicates that the Vs can be normalized as
follows:
N
(7) Ly, = z Vpk / X
p=1
N

where, X, = ( z [(1, = 2) / (T, = )12

p=1
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The portfollo approach 1s used to reduce the problem
of cross-sectional correlation of residual returns across
industry members. The test statistic formed 1n equation
(7) (Zyy) requires the independence of prediction errors
(upk). Prediction errors formed on an individual firm
rather than on a portfolio basis would not be independent
since they would be measured 1in the same calendar time
wlithin the same industry. The portfollo prediction
errors, however, are measured for different weeks and for
different iIndustries. The portfolio approach is similar
in spirit to procedures employed by Jaffe [1974], Hong,
Kaplan, and Mandelker [1978], and Abdel-khalik and Ajinkya
[1982].

An lmportant conslderation 1s that the Zy, provide a
cross-sectional average of the information transfer
assoclated with the management forecast alone. Two
phenomena exist whlch confound the abillity of Lyyx to
separate the information transfer from other effects:
contemporaneous dlsclosures made by the non-disclosing
industry co-members which have an effect on thelr own
price, and other industry-level information (interest rate
changes, etc.) released during the test period.

To mitigate the effect of the former, non-forecasting
firms that released announcements during the test perilod

are not included in the non-forecasting sample portfolio,
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To mitigate the effects of the latter, a control portfolio
is selected for each sample portfolio from the sub-set of
firms wlithin each industry not selected as a cluster co-
member of the dlsclosing firm. The control firms are
matched to the sample portfolio on the baslis of systematic
risk.? In additlon, the control firms have not made dis-
closures during the test period.

Control firms share two-digit industry membership
wlth the sample firms. They are selected from outside the
four-diglt code, if possible. The purpose of the control
portfollo 1s to capture significant industry-level
announcements (e.g., interest rate changes) occurring at
the same tlme as the management forecast. The control
should not capture the effects of the independent
variable. Selecting control firms from the four-digilit
level would reduce the power of the tests since
Information transfer at the four-digit level has been
documented. However, this 1s done 1f an insufficient
number of candidates exlst at the two-digit level since
Industry matchlng is critical.

Subtracting the control group prediction error from
the sample prediction error should ilncrease the internal
validity of the Zy, measure as an indicatlon of the
information transfer effect assocliated wlith the management

forecast.
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3.2.2 Changes in Expectatlons

The theoretilcal analysis indlcates that the forecast
of earnings must represent a change in expectations
regarding accounting earnings. The change 1in expectations

1s deslgnated as follows:

(8) AEm = (MFm - AFm)/AFm
where, AEm = change 1n earnings expectations caused

by the m'th forecast.

MFm = the m'th management forecast of
earnings, and

AFm = the composite analyst forecast for the
firm preceding the m'th forecast by
management.

3.2.3 Market Share Varliabllity

Since we are investlgating information transfer for a
portfollo of industry co-members, define ¢ as the ratlo of
firm 1 sales to the sales of all industry members in firm
i's U-digit SIC code. The variance of ¢ is calculated

over the 32 quarters preceding the year of the forecast.

3.2.4 Relative Diversilfication

The model presented in Chapter 2 descrilibes the effect
on lnformation transfer of sltuatlons where the reporting
firm 1s diversifled relative to the non-disclosing firm
for which the informatlion transfer 1s hypotheslzed. One
approach to measuring relative diversification (heter-

ogenelty of firms' operations) would be to compute some



kg
dlversificatlion metric for each dilsclosing firm and each
non-disclosing portfolio of firms. Several measures of
diversification are possible. Berry [1971] and McVey
[1972] derive a measure of diversification using the
welghting system of the Herfindahl Summary Index of
Concentration (see Adelman [1969]). Other measurements
Ineclude the number of nonprimary industries in which an
enterprise operates, the ratio of nonprimary to total
output, and combinations of the two (Gort [1962]).
Goreckl [1974] discusses problems associated with each of
these measures. This research employs a measurement
technique that i1s simpler to apply and that is theoretic-
ally Justifilable. It can be argued that regardless of the
level of diversificatlion of the reporter (assuming that
the reporter 1s randomly drawn from the industry
population), information transfer will be inversely re-
lated to the heterogeneity of operations of the industry
members. Consider the two extremes. If the operations of
industry members are ildentlcal, the information transfer
should be great for a portfolio of industry firms. If the
operations of many of the industry members are nearly un-
related, iInformation transfer may be great for a glven
non-~disclosling firm if, by chance, 1t has the same opera-
tlons as the disclosing firm. But, for & portfolio of all

non-dlsclosing firms, informatlon transfer would be low.
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A market-based measure of firm diversification is
employed. The coefficlent of determination (Ra) is
calculated from the market model for each firm for the 60-
month period preceding the test period. As argued by
Barnea and Logue [1973], given the assumption of relative-
ly perfect capital markets, R2 contains elements of boéh
product and market diversificatlion which no physilcal
diversification measure 1s able to do. The higher the R2,
the closer the correspondence between a given firm's
operations and the operations of a highly diversified
market portfolio. Since each firm 1s compared with the
same market portfollo and R2 1s bounded by zero and one,
comparablllity across firms 1s achlieved. For an example of
the use of R2 as a measure of corporate diversifilcation,
see Amihud and Lev [1981].

The mean R® is also calculated for each Industry.
This 1ls a statistlcal measure of the importance of the
market portfolio in explaining individual security
returns. A high mean R® would indicate the relative
unimportance of the industry effect for a given
industry. As an additional test, the average standardized
unexpected return calculated from (6) 1s computed over all
forecasts wlthin a given Iindustry. Industry portfolio
returns are then ranked on this measure and on mean RZ.

The Spearman correlation is used to test for assoclation.
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A significant negative associatlion 1s expected.

3.3 Tests of Hypothesls One

Hpp is divided into two parts for statistical
testing purposes:

H : There 1is no relationshlp between the
01S
slgn of changes 1In earnings expectations
conveyed by a management earnings forecast of
firm 1 and unexpected returns for firm j when
firms 1 and jJ are members of a "risk class"
industry grouping (the "sign" hypothesis).

Hoisu: There 1s no relatlonship between the
sign and magnitude of changes in earnilngs
expectations conveyed by a management forecast
of firm 1 and unexpected returns for firm J
when firms 1 and J are members of a "risk
class" 1industry grouping (the "sign and
magnltude" hypothesils).

The alternatlve hypotheses are:

Hpist There 1s a positive relatlionship between
the sign of changes 1n earnings expectatlons
conveyed by a management earnings forecast of
firm 1 and unexpected returns for firm J when
firms 1 and J are members of a "risk class"
industry grouping.

Hpigy: There 1s a positive relatlonship between
the slgn and magnitude of changes 1in earnings
expectations conveyed by a management forecast
of firm 1 and unexpected returns for firm ]
when firms 1 and jJ are members of a "risk
class" industry grouping.

The alternative hypotheses are one-sided since the
theory of Chapter 2 lndicates strlctly posltive relatlon-
ships. For tests of Hjyjg (the "sign" hypotheses), a
trading strategy ls formed to earn positive abnormal

returns. A significant statistic in the left tail of a
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two-tailed test would not be evidence consistent with the
theory. Therefore, a one-slded alternative 1s stated
since rejection of the null in the right tall of the
distribution would be the only finding consistent with the
theory. The argument 1s simllar for HAlSM as a one-=-slded
alternative.

The following procedure 1ls used to test theoretical
hypothesis Hpjpg:
1. Porm risk class industries via cluster analysis.

2. Identify forecast date from WSJI. Designate the
week in which the forecast appeared as time zero.

3. Form a sample portfolio for each forecast from
non-reporting risk class co-members satisfyling the
aforementioned selection criterilon.

b, Select and form a control portfolio for each
sample portfollo.

5. Calculate Vpk for the non-forecasting sample and
the control”sample from a tradlng strategy which
takes long (short) posltlions in each portfolio
with non-negative (negative) changes in earnings
expectations as measured by equation (8).

The difference in returns 1s computed as follows:
(9) Dpx = ka (non-forecast sample) - pk(control)
The followlng statlstical hypotheses are tested via a

matched-palr t-test:

SHO].S: Dk = O. k -1,0,1
SHAlS: Dk > 0. k = —1,0,1
The Dk are cross-sectlonal means of Dpk for each

week.
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Hypothesis Hpijgy 1s tested by ranking each portfolio
on lts earnings expectation change and on Vpk from
equation (6). The following statistical hypotheses are
tested by computing Spearman's rank order correlation

between ranks:

SHOlSM: pk = 0, k -1,0,1

SHAlSM: pk > 0, k -1,0,1

3.4 Tests of Hypotheses Two and Three

Theoretical hypotheses two and three are tested
simultaneously via regression analysls. The following

regression model 1s estimated at time zero:

(10) Vpk =ay + bl(AEi) + b2(MSi) + b3(DI) + €pk
where, Vpk = standardized predlction error for the
p'th portfollo corresponding to the p'th
management earnings forecast,
AE1 = change 1in earnlngs expectations for firm

i,

MS; = market share varilabllity of the forecast
releaser,

Dy = relative diversification level
(heterogeneity) of firms within industry I
{industry I contains firm 1),

ag = Iintercept, e = error term, and

by = regresslon coefficlents, 1 = 1, 2, 3.

The model presented in Chapter 2 predlects b; > 0 and
bo, b3 < 0. Although the change In earnings expectations
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is included primarily as a control, the sign and level of
significance of by 1s of interest since it measures the
effect for 4-digit industry classificatlons.

The following statistical hypotheses are of primary
research interest:

SHpp: by = 0.

SHyp: by < O.

SHp3: b3y = 0.

SHAS b3 < 0.

Again, the null is tested against the one-slded

alternative since rejection of SHp, and SH03 in the right
tall of the null distribution is inconsistent with the

theory.



55
CHAPTER 3
ENDNOTES

1R? is equal to the sum of squares between the means
of all clusters divided by the corrected total sum of
squares. In the context of cluster analysls, 1t 1s an
indication of the abllity to predict the value of a
clustering varlable from knowledge of 1ts cluster
membership.

23ee Lee and Zumwalt [1981], Foster [1981],
Eichenseher and Danos [1981], Lev [1969], and Frecka and
Lee [1983] for examples of the use of SIC code as a proxy
for industry. Note, however, that certaln of these
studles recognlze the diversificatlon within industries.

3To maximize the number of firms with available data,
returns are constructed from dally returns taken Irom the
CRSP Daily Return Tape. The dally returns are continu-
ously compounded to form the monthly returns for the
cluster analyslis and the weekly returns for the hypothesis
testing.

uThe equally-welghted index of market returns 1s used
for three reasons. PFirst, portfollos of industry co-
members are formed in equation (2) on an equally-weighted
basls to protect against the effects of large firms on the
information transfer effect. Use of the equally-welghted
market returns is consistent with equally-weighted port-
folios. Second, to the extent that an industry 1s large
enough to significantly affect the computation of the
market return, we will be using independent and dependent
variables in equation (3) which measure a similar
return. Finally, Brown and Warner [1980] provide
simulatlon results which favor use of the equally-welghted
index.

Ssee Beaver, Clarke and Wright [1979] for empirical
evlidence of assoclatlon between systematlc risk and
resldual return. Also, see Mlller and Scholes [1972, p.
62] for evidence on the association between systematie
risk and varlance of residual return.
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CHAPTER 4
RESULTS

4,1 Sample Characteristics

Coples of the Wall Street Journal Index (WSJI), are

examined for the 1978-1983 period to document dates of the
management earnings forecasts. The followlng criterla are
satisfled for each forecast:

(1) it is the first forecast of annual results.
Thls crlterlon 1s necessary to increase the power of the
test. Later forecasts of annual earnings will be for a
shorter forecast horizon. By later in the year, market
expectations will be reflined due to the exlstence of quar-
terly reports. As a result, later forecasts by management
are llkely to have less impact on stock price. Also,
forecast revisions and reiteratlons are eliminated using
this criterion.

(11i) it occurs within the first eleven months of the
company's flscal year.

This omits forecasts of essentially "actual" results.

(111) 1t 1s not accompanied by earnings reports,
dividends or other significant announcements.

Foster [1981] documents information transfers for earnings
reports. If this criterion 1is not used, the rival
hypothesls that earnings report releases are causing the
transfer could be offered as an explanation for the

results.
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(1v) 1t 1s attributed to a company officilal.

(v) it is a point or interval estimate or
convertible to a polnt estimate.

Interval estimates are converted to point estimates by
calculating the average of the endpoints.

(vi) 1t 1is preceded by an analyst forecast 1lssued
within a flve-week perlod precedlng the date of
the management forecast (as determined by
reference to Standard and Poor's Earnings
Forecaster).

Thls criterion 1s necessary to ensure data for calculating
the change 1in earnings expectatlons conveyed by the
forecast.

The search of the WSJI provides 411 forecasts by
company officlals which are elther polnt forecasts or
convertible to polnt forecasts. A total of 139 firms
(34%) issued forecasts in isolation.!

Data avallability reduces the number of forecasts to
sixty-two. The two most significant causes of the
unavallable data arise from the fact that the original 411
forecasts are gathered without concern for exchange
listing. As a result, a significant number of small firms
have elther a lack of return data contained on the Center
for Research on Security Prices (CRSP) tape (39), or
unavallable analyst forecasts (38). Due to additional
data requirements imposed by the individual tests (avail-
able quarterly market share data, avallable industry co-

members without contemporaneous disclosures, etc.), the
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final samples are fifty-nine for tests of the first
hypothesls and fifty-seven for tests of the second and
third hypotheses.

Table 4.1 shows the distribution of forecasts by
sample year. Earllier years provide a larger portion of
the sample. The impact of the sample selectlion criterion
on sample size 1s clear. Table 4.2 provides a further
breakdown of the management forecast samples by
industry. The largest industry concentration is found in
h-digit SIC code 3210. The five forecasts were made by
Guardlan Industrles, the only firm with more than one
forecast in the sample. Rarely did more than one forecast
appear wlthin an industry during a glven year. Therefore,
the problem of having more than one observation (portfolio
of non-forecasters) in calendar time 1s virtually non-
existant. This 1s important given the results of Collins
and Dent [1984] pointing to cross-sectional standard
deviation underestimation for positively correlated
portfolio returns when the portfollios were Tormed within
the same industry.

Finally, Table 4.3 provides the distribution of
sample by flscal year-end. As expected the majority of

the sample firms have a calendar year-end.
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TABLE 4.1

DISTRIBUTION OF FORECASTS BY YEAR
(Initial and Final Sample)

Initial Sample for Tests Sample for Tests

Year Sample * of Hpq of Hgo and Hpa
1978 79 18 18
1979 100 10 9
1980 62 7 7
1981 56 9 9
1982 57 10 9
1983 57 2 2
Total 411 59 57

#Sample prior to implementation of criterion (iii) and
(vi).



TABLE 4.2
DISTRIBUTION OF FORECASTS BY INDUSTRY

4-DIGIT 4-DIGIT

SIC CODE Hg1 Hpo .03 SIC CODE Hog1 Hpo,.03
1211 1 1 3550 2 1
1311 1 1 3570 1 1
1381 1 1 3573 1 1
1600 0 1 3610 1 1
2085 1 1 3662 1 1
2086 1 1 3679 1 1
2200 2 2 3825 1 1
2270 1 1 3940 2 2
2300 1 1 3950 1 1
2600 1 1 4911 1 1
2700 1 0 4923 1 1
2711 1 1 5140 2 2
2731 1 1 5211 2 2
2800 2 2 5311 2 2
2830 1l 1 5331 1 1
2844 1 1 5812 1 1
3210 5 5 5912 2 2
3221 1 1 6024 1 1
3290 1 1 7011 1 1
3310 1 1 7370 1 1
3390 1 1 7500 1 1
3449 1 1 8060 2 1
3533 1 1
3540 2 2 Total 59 57

H01 = sample for tests of HOl

H02’03 sample for tests of Hy, and H03
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TABLE 4.3
DISTRIBUTION OF SAMPLE
BY FISCAL YEAR-END

Sample for Sample for Tests
Fiscal Year~End Tests of Hgpq of Hyo, Hypa

January
February
March
April

May

June

July
August
September
October

November

O = P M MV O O o O = O W

)

December

wl
= lm H P P MO O O O oW

Total

U
\O
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4,2 Identification of Industry Co-members

This sectlon provides results on the ldentification
of industry co-members. Section 4.2.1 presents the
results of the cluster analysls procedure which 1s
deslgned to identify risk class co-members for tests of
theoretical hypothesls one. In additlion, the reduction of
sample size due to elimination of co-members with disclo-
sures during the test period is documented. Section 4.2.2
provides a similar analysis using U-digit SIC codes as the

definition of an industry.

4.2.1 Risk Class Co-members

Ward's hierarchlcal clustering algorithm 1s run for
each l4-digit SIC code for which at least one forecast is
found. Table 4.4 presents the results of the procedure.
Panel A of Table 4.4 indicates that the number of clusters
formed within each 4-digilt code range from one to eight
clusters. The clustering algorithm 1s halted when an
increase in the number of clusters results in a minimal
increase 1n the ratlio of between to wilithiln cluster
variance. To implement this stopplng rule, plots of R2
against the number of clusters are made. Visual inspec-
tion of the plots yleld a small range of acceptable
stopping points. To increase the objectivity of the final
stopping declslon, the algorithm 1s stopped when creating
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a new cluster results in a less than five percent in-
crease in R®. Without exception, thils procedure ylelds a
stopping point within the range of acceptable stopping
points identified via the visual inspection of the plots.

Thils stopping rule is strictly adhered to unless the
cluster so deflned contains no co-members without slimul-
taneous dlsclosures. On fourteen occasions the algorithm
1s stopped early to ensure a cluster co-member. On thir-
teen of the fourteen occaslons, the number of clusters
formed 1s two or more. Even though the early stopping of
the algorithm lignores information on firm dissimilarity
provided by the clustering procedure, the formation of
more than one cluster decreases the likelihood of group-
ings of highly heterogeneous firms into risk class
portfolios.

The information in Panel A 1s derived from data after
all stopping-rules have been implemented. The medlan num-
ber of clusters within each 4-digit code 1is five.

Panel B provides an indlcation of the achieved values
of the ratio of between to within cluster variance for
forty-six clustering procedures. The majority of clusters
exhlbit ratlos greater than four. On average the between
cluster varlance is elght times larger than the within
cluster variance. This 1s a relatlvely large ratio when
1t 1s taken 1Into account that the starting point for the

analysis was the 4-digit level.



64
TABLE 4.4

CLUSTER ANALYSIS DESCRIPTIVE

STATISTICS

PANEL A

FREQUENCY OF NUMBER OF CLUSTERS
FORMED PER 4-DIGIT INDUSTRY

Number of clusters 1

Frequency 10

Mean number of clusters

4.50

Median number of clusters 5.00

FREQUENCY OF

PANEL B
ACHIEVED VALUES OF THE

RATIO OF BETWEEN CLUSTER VARIANCE
TO WITHIN CLUSTER VARIANCE

Range of Ratio Frequency

Less than 1.00 4 ¥The ratio was not
1,00 - 4.00 14 calculated for 10
4,01 - 7.00 13 single-firm clusters
7.01 - 10.00 4 and calculated only
10,01 - 13.00 3 once for 3 cases 1n
13.01 - 16.00 5 which two forecasts

Greater than 16.00 3 appeared within one

46 4-digit SIC code.

Mean ratio 8.00
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Table 4.5 presents information on the size of the
clusters obtained from the cluster analysis. Recall that
each cluster 1s formed Intoc an industry portfollo to
calculate the prediction error used ln the empirical
tests. Panel A reports the varlous slzes of the port-
follos as identified by the cluster analysis. Panel B
reports the actual dlstribution of portfolio slzes after
non-forecasters with contemporaneocus disclosures are
eliminated.

Panel A shows that single-~firm, two-firm, three-firm,
and four-firm portfollos are ldentified most often by the
cluster analyslis. The medlan number of firms per port-
follo 1s three while the mean 1s slightly over four. A
total of 251 firms are 1dentifled as cluster co-members.

Panel B indicates that only 134 (53.4%) of the firms
have no contemporaneous disclosures during the test
period. Restricting the sample to these firms results in
single-firm and two-firm portfolios dominating the
sample. Also, the medilan number of firms per portfolio is
reduced to one and the mean ls reduced to slightly over
two.

The results of Panel B indicate that for this
partlicular sample, 1t may be reasonable to perform the

cross-sectional statistical tests on a single-firm basis




TABLE 4.5
SAMPLE OF NON-FORECASTING
CLUSTER CO-~-MEMBERS
FOR TESTS OF THE FIRST HYPOTHESIS
PANEL A

DISTRIBUTION OF PORTFOLIO SIZES
AS IDENTIFIED BY CLUSTER ANALYSIS

Number of Firms . 8 or

in Portfolio 1 2 3 4 5 6 T more Total
Frequency 11 11 10 9 4 4 3 7 59
Total Number of Firms 251

Mean Firms per Portfolio 4.25

PANEL B
ACTUAL DISTRIBUTION OF PORTFOLIO SIZES
FOR FIRMS WITHOUT CONTEMPORANEOUS DISCLOSURES

Number of Firms 8 or

in Portfolio 1 2 3 4 5 6 7 more Total
Frequency 30 14 by 3 4 1 O 3 59
Total Number of Firms 134

Mean Firms per Portfolio 2.23

66
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rather than on a portfolio baslis. Recall that the problem
assoclated with the single~firm analysls 1s one of
violatlon of certain independence assumptlions necessary
for proper cross—sectional parametric tests. If firms are
clustered in calendar time (e.g., ten non-forecasters for
a single forecast date) thelr prediction errors will not
be independent. Whlle there are eleven portfolilos with
clusters of four or more firms, there are forty-eight
portfollios with clusters of three or less. Although the
cross-sectional correlation problem exists, i1t does not
appear to be as slgnificant as orlginally expected. As a
result, several of the tests performed at the portfolio
level are repeated at the individual firm level for
purposes of comparison. These results are not reported
however, since they yleld the same conclusions relative to
the null hypo%heses as those reported 1n the following
discussion.

4,2.2 Standard Industrial Classification Code
Co-members

Table 4.6 provides similar information for the U-
digit SIC code 1ndustry definition. Panel A presents the
distribution of industry slzes prior to the ilmplementation
of the contemporaneous dlsclosure criterion. The majority

of the 1industries contain twenty firms or less with the




TABLE 4.6
SAMPLE OF NON-FORECASTING FOUR-DIGIT
SIC CODE CO-MEMBERS
FOR TESTS OF THE SECOND AND THIRD HYPOTHESES

PANEL A
DISTRIBUTION OF INDUSTRY SIZES

Number of Firms
In The Industry 1-10 11-20 21-30 31-40 41-50 Total
Frequency 26 18 6 6 1 57

Total Number of Firms 771
Mean Firms per Portfolio 13.53

PANEL B
DISTRIBUTION OF PORTFOLIO SIZES
FOR FIRMS WITHOUT CONTEMPORANEOUS DISCLOSURES

Number of Firms

in Portfolio 1-10 11-20 21-30 31-40 41-50 Total
Frequency 46 7 ! 0 0 57
Total Number of Firms 4o1

Mean Firms per Portfolio 7.04

68
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average industry size of 13.53 firms. A total of 771
firms are examined for contemporaneous disclosures.
Panel B of Table 4.6 shows that 401 (52%) of the
firms satisfy the contemporaneous disclosure criterion.
The majority of the portfolios actually formed for the
emplrlcal tests contaln from one to ten firms with an

average of 7.04 firms per portfolio.

4,3 Results of Tests of Theoretical Hypothesis One

Table 4.7 presents summary statisties for the
portfollos formed from the risk class sample. The mean
for AE 1s positive. However, the "good news" blas
reported by Patell [1976] and others is not apparent for
this sample. Thirty-three (55.9%) of the forecasts are
less than the previously i1ssued analyst forecast.

The average forecaster weekly beta is 1.17. The non-
forecaster average portfollo beta and the average
portfolio beta of the control group are nearly ldentical
at 1.04 indlcating a good matching of sample to control
firms on average. Table 4.8 presents the distribution of
differences 1n the sample and palr-matched portfolilo
betas. The large majority (78%) of the differences are
less than .4. The extreme beta differences arise from
cases where 1ndustries contaln a relatively small number

of firms that yleld few candidates for matching.
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Another important aspect of Table 4.7 is the skewness
measure calculated for the weekly portfolio prediction
errors for the forecasters, non-forecasters, and control
groups. As discussed by Marais [1984], normal theory
tests on Vy; are sensitlive to skewness in the disturbance
distribution. A number of the skewness coefficlents
presented are different from the normal theory value of
zero by a substantlal amount. One-talled hypothesils tests
based on the normal theory will reject the null too often
in the presence of significant skewness 1n the same
direction as the alternative. The data summarized in
Table 4.7 will be transformed via the trading strategy
formulated in Chapter 3. Therefore, tests for departure
from normality will be discussed with respect to the
cross-sectional distrlbutions of predliction errors
generated by the trading strategy (for each week and each

group).

4,3.1 Portfolio Test of Sign Hypothesis

As indicated in Chapter 3, theoretical hypothesls Hjy;
suggests tests based on the sign of the change in earnings
expectations and tests based on the sign and magnitude of

changes 1ln earnings expectations.2

For tests relating to
the silgn only, the trading strategy 1is based on changes 1in

earnings expectatlons calculated as the difference between




TABLE 4.7

PORTFOLIO SUMMARY STATISTICS
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FOR TESTS OF SIGN AND SIGN AND MAGNITUDE HYPOTHESES

(RISK CLASS GROUPINGS)

Variable Mean Variance Skewness Kurtosis
AE .010 . 019 3.436 15.333
Forecaster:
Beta 1.172 .185 .369 -.674
V.1 . 095 . 897 - 737 .099
Vo -.038 1.037 .558 .805
v, -.038 .978 .297 . 468
Non-forecaster:
Beta 1.045 .193 1.413 2.559
V_1 . 096 1.130 .509 .250
Vo -.123 <724 -.314 -.701
vy -.116 1.301 -1.564 6.093
Control:
Beta 1.040 <141 .438 -.092
V. -.345 1.822 3.687 22.341
Vo . 064 1.215 .801 .889
Vi .024 .825 -.084 .004




TABLE 4.8
DISTRIBUTION OF BETA DIFFERENCES
OF SAMPLE AND PAIR-MATCHED CONTROL

PORTFOLIOS
Absolute Value of Differences Frequency
Less than .2 25
.2 - 399 21
A4~ 599 5
.6 - 799 5
.8 - .999 1

Greater than 1.0 2
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the management forecast and the composite analyst forecast
preceding 1it.

Table 4.9 presents the results of the portfolio test
of the sign hypothesils (HOlS)' The results are
inconsistent with prior literature with respect to the
forecaster's predictlion error. The hypothesls of zero
abnormal return is not rejected for week zero. A number
of reasons are possible. TFirst, the relatively small
sample size reduces the power of the test. Second, the
small sample size precludes further partitions of the
sample into "good news" and "bad news" sub-samples.
Studies by Patell [1976], Penman [1980] and Waymire [1984]
find weaker results for negative as opposed to positive
forecasts. The combinatlon of the two groups may be
weakening the results. The most signifilcant reason,
however, may be the fact that 32 (54.2%) of the forecasts
involve a revision from analyst forecasts of less than
four percent in either direction and are not eliminated
due to sample size consliderations.

In addition, the null hypothesis of no information
transfer 1s not rejected for the week of the management
forecast. Although test statistics are provided for the
non-forecast sample and control portfolios seperately, the
statlstic of 1nterest 1is the one calculated for the pair-
matched difference (Dg = .068) which is not significantly
.354).

different from zero (t
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TABLE 4.9
PORTFOLIO TEST OF SIGN HYPOTHESIS
(Hois)
Group Week Vi Zyx  plone-tailed test)!
-1 .078 .589
Forecaster 0 .201 1.514 . 0655
1 .090 .682
-1 .119 .128
casters
1 .211 1.593 . 0559
-1 Ry 1.112
Control 0 .136 1.031
l _9103 _0782
Week D, t (matched-pair)
Difference 0 .068 .354
1 .314 1.766%%
D, = Vy (non-forecasters) - V. (control)
Ve = cross-sectlonal mean of standardlzed prediction
errors
Zyg = normallized score
p = p(z > Z,)

lRepor'ted only if less than .10.

#%#Significant at .05 level (one-tailled test), d.f.= 57.
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This result 1s not consistent with the results of
Foster [1981] relating to earnings releases. A number of
explanations are possible for the lack of slgnificance.
First, recall the lnabllity to reject the null hypothesis
of information content of the management forecast for the
forecasting firm. The three reasons offered as possible
explanations for this result remaln valld as explanations
of the inabllity to reJect the null hypothesis for the
non-forecasters.

In addition to the above, a possible explanation is
the relative strength of this study's research design
relating to the 1lnternal valldity of the measure of the
informatlion transfer effect. Specifilcally, this study
comblnes the elimination of firms with contemporaneous
disclosures, the use of industry-matched control groups,
and direct calculation of changes 1in earnings expectations
to mitlgate the effects of other information on the
internal validity of the Zy, measure. Prior studles have
not employed these approaches.

There 1s one other result of interest in Table 4.9.
A significant positive D) for week +1 1is documented. The
detectlion of post-announcement abnormal returns 1s not
unusual in the management forecast literature, (see Penman
[1980] - fourth day following positive forecasts, Patell
[1976], and Marais [1984] - replication of Patell's
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results using the "bootstrap" methodology), or in the
capital market literature in general (Ball [1978], Joy and
Jones [1979], Latane and Jones [1979], Bidwell and Riddle
[1981], Rendleman, Jones and Latane [1982], and Foster,
Olsen and Shevlin [1984]).

There are a number of possible explanations for the
post-announcement abnormal returns. Aslde from the notlon
of capltal market inefficlency, explanations have included
a criticism of the descriptive valldity of the Capital
Asset Pricing Model (CAPM) (Sharpe [1982], Banz [1981],
Reinganum [1981] and Keim [1983]), the recognition that
measures used in estimates of the CAPM may be blased
(determination of the market return, etec.), use of
hindsight information in the experiment, time period
phenomenon (Beaver and Landsman [1981] and Watts [1978]),
use of an improper unexpected earnings model (Foster,
Olsen and Shevlin [1984]), and specific to the methodology
used 1n this research, violation of normality of the
prediction error distribution due to skewness (Marais
[1984]).

The use of hindsight information 1s not an explana-
tion for the results of thils research. All tradlng rules,
grouplng procedures, and sample selections are based on
Information available up to and including the forecast

week. The time period phenomenon is probably not a good
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explanation either since similar results have been
documented for management forecasts from other time
periods.

The other possible explanations remain valid. Of
particular interest to this research are the unexpected
earnings model and the skewness explanations. Foster,
Olsen and Shevlin [1984] (FOS) found that unexpected
earnings calculated as the standardlized residual of the
dlsclosing firm dld not exhiblt the post-announcement
period abnormal returns assoclated with other unexpected
earnings models. To examlne thls 1ssue, the sign test is
replicated using the sign of the forecaster's prediction
error as a measure of changes in earnlngs expectatlons.
Table 4.10 reports results consistent with Table 4.9 and
FOS. The Dt for each week 1s not significantly different
from zero at the .05 level.

The skewness explanation also has merit. The
skewness coefficient calculated for the cross-sectional

distributrion of V. for the post-announcement week of the

p
non-forecasting cluster co-members is equal to 1.60
(n=59). Thils far exceeds the 1% upper limit of the
distribution of skewness coefficlents under the null hypo-
thesis that the data was generated from a normal disturb-

ance distribution. The skewness coefficlent for the
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TABLE 4.10
PORTFOLIO TEST OF SIGN HYPOTHESIS
USING FORECASTER'S PREDICTION ERROR
AS THE MEASURE OF CHANGES IN EXPECTATIONS

Group Week Vi 2y p(one-tailed test)!
-1 .022 .165
Non-fore- 0 .313 2.364 .0091
casters
1 .237 1.786 .0375
Control 0 .058 J440
1 .032 .239
Week Dy t(matched-pair)
Difference 0 . 255 1.352%
1 .205 1.133
D = Ve (non-forecasters) - Vie (control)
Vk = cross~sectional mean of standardlzed predlction
errors
ka = normallzed score

p
1Hepor'ted only if less than .10.

p(z » ka)

#Significant at .10 level (one-tailed test), d.f.=57.
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announcement week difference is .78 (n=59) which also
exceeds the 1% upper limit. This 1s expected since the
difference measure 1s calculated from the non-forecasting
cluster co-member Vpk' The result of the positive skew-
ness 1s that the probability assoclated with the right-
tail of the distribution 1s understated.

4,3.2 Portfolio Test of Sign and Magnitude Hypothesis

Tables 4.11 and 4.12 present the results of tests of
the sign and magnltude hypothesis (HOlSM)‘ Spearman rank
correlation coefficlents and associated t-statistics are
reported for tests of the assoclations between rankings of
changes in earnlings expectatlons and rankings of ka for
each group and for the sample/control differences.
However, none are significantly different from zero. The
correlation coefflclient of the non-forecasting group and
the control group are nearly ldentical suggesting the
possibility that the control group was simlilarly affected
by the forecast (information transfer at the 2-digit
level) or simllarly affected by other industry-level
dlsclosures conveylng information positively associated
wlth the sign and magnlitude of the change 1in earnings
expectations.

To further 1nvestigate the ilnsigniflicance of the rank

order coefficients two additional tests are performed.



TABLE 4.11
PORTFOLIO TEST OF SIGN AND
MAGNITUDE HYPOTHESIS

(Ho1sM)

Group Week rg t(rg)
Forecaster 0 .151 1.154
1 .001 LOTT

-1 .131 <999

Non-Fore- 0 .158 1.211

casters

1 . 068 517

-1 -.107 -.811

Control 0 .160 1.225
1 -.1056 -.796

-1 .135 1.032

Difference 0 ~.038 -.289
1 .167 1.281

s
1l

Spearman Rank Order Correlation

t(rs) t-statistic for correlation coefficient




Group

Porecaster

Non-fore-

casters

Control

Difference
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TABLE 4.12
PORTFOLIO TEST OF SIGN AND MAGNITUDE
HYPOTHESIS (Hgigy)

DECILES OF AE NON-CONFLICTING RANGES

Week re t(rg) rg t(rg)
-1 .115 « 327 -. 009 -.061
0 430 1.348 214 1.439%
1 n079 0223 e 059 - 390
-1 .152 . 433 .073 . 483
0 .394 1.212 212 1.420%
_l .333 1.000 .116 764
-1 ,001 . 258 -.194 -1.300
0 .297 .879 .175 1.167
1 -.394 <1.212 -.062 -. 409
-1 .067 .189 .170 1.134
0 -.176 -.505 .011 .073
+1 .612 2.189#%% .182 1.217

#Significant at .10 level (one-tailed test), d.f. = U3

##3ignificant at .05 level (one-tailed test), d.f. = 8
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First the AE are ranked and combined into deciles. The
mean Vpk for each group 1s computed for each decile and
ranked. Spearman rank-order correlatlons are computed for
each group for each week. Thils 1s a weaker test of
association since the hypothesized relationship is for
groups of observations '"on average" rather than for
individual observatilons.

The second test concentrates on measurement error in
the management forecasts. The sign and magnitude of the
change in expected earnings 1s a function of the
relationshlp between management and analyst's forecasts.
Fourteen of the range forecasts included 1n the sample are
"econflieting" in the sense that the endpoilnts of the range
fall on either side of the composite analyst forecast.
Averaging of the endpoints assumes similar behavior by
traders. To investigate the possible effect of the
averaging procedure on the results of the Spearman rank
order correlation test, the fourteen observations are
dropped and the analysis 1is performed on the remaining
fourty~five.

Table 4.12 provides the results of the two tests.

The deciles test ylelds simllar results to the individual
observations test 1n one regard. The correlation coef-
ficients are largest but insignificant at week zeroc for

the forecasters and non-forecast cluster co-members.
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However, the correlatlion of the difference measure with
the changes 1n earnings expectations 1is significantly
different from zero for week +1. This 1s consistent with
the signiflcant post-announcement prediction error associ-
ated with the sign of the change in earnings expectations
documented in Table 4.9 and discussed thereafter.

The non-conflicting range tests are consistent with
the 1ndlvidual observations tests. None of the correla-
tion coefficlents are significantly different from zero at

the .05 level.

4.3.3 Summary of Section 4.3

In summary, 1t appears that the tests performed
provide no evidence in support of the Informatlon transfer
theory for management forecasts of earnings. The sign and
the sign and magnitude null hypotheses are not rejected at
week zero. Weaker tests performed on the deciles of
changes 1in expectatlons and on non-conflicting ranges of
forecasts yleld similar results.

4.4 Results of Tests of Theoretical Hypotheses Two and
Three

Table 4.13 presents summary statistics for the
variables used in the regresslon tests of hypotheses two
and three. The dependent varilable for the regression 1s

the week zero predictlion error of the non-forecaster
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portfolio, V,-non-forecaster. The next varlable 1s the
change In earnlngs expectations, AE. The purpose of
Including the change in earnings expectations in the
regresslon model 1is two-fold. First, theoretical
hypotheses two and three posit relationshlps with earnings
held constant. Second, a test for a slgnificant
coefficient on the earnings change term 1s a test of
hypothesls one for intra-industry Information transfers at
the four-digit level related to the sign and magnitude of
changes in earnings expectations.

PVRS 1s the variance of the market model RZ calcu-
lated across 4-diglt code co-members of the forecaster
wlith no contemporaneous disclosures during the test
perlod. The calculation of PVRS in this manner reduces
the effect of the sample selection criterla on the results -
obtalined. For example, assume & ten flrm industry
(including the forecaster) in which five firms (including
the forecaster) are very similar and the other five are
very dissimilar both among themselves and with the five
firm group which includes the forecaster. Suppose that
the five flirm group whlch 1included the forecaster were the
only firms in the industry which had no contemporaneous
disclosures for the test period. The inclusion of all
firms 1n the calculation of PVRS would indicate a

heterogenous group while it 1s clear that the sample
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TABLE 4.13
PORTFOLIO SUMMARY STATISTICS
FOR TESTS OF HYPOTHESES TWO AND THREE%

Variable Mean Varlance Ma ximum Minimum
Voy-Non-Fore-

casters 2119 .874 2.851 -1.641
AE .011 .019 775 -.219
PVRS 4, 4211 .1451 23.7621 o451
PVMS .3801 .0172 1.8271 .0161

1Equals value X 100
2Equals value X 1000

AE = change 1n earnings expectations

PVRS = varlance of market model R® calculated across
industry co-members as a percentage of the mean

PVMS = varlance of forecaster's market share as a

percentage of the mean

#Hypothesls two posits a negative relationship between
PVMS and Vo -~ Non-forecasters. Hypothesls three posits a
negative relationship between PVRS and V.
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obtalned for the test 1s homogeneous. Inclusion of only
sample firms in the calculation of PVRS would correctly
indicate the characteristics of the non-disclosures for
whilch the information transfer is hypothesilzed.

PVMS 1is the variance of the market share of the
forecaster. Both PVRS and PVMS are standardized by their
respective means, since, all else held constant, the
variance of a variable 1s a positive function of its
relative magnitude.

The regression test 1s, essentially, a test of
differentlial impact across forecasts. The ablility to
detect differential impact 1is 1iInfluenced by whether or not
the forecasts have any lmpact at all. Since the sample
used in the regression test 1s slightly different than the
sample used to test Hpyp (both in terms of the forecasters
and the non-forecaster portfolios), the sign test is
repeated.

Table 4.14 presents the results of the sign test.
The average cross-sectional predictlon errors of the
forecaster and the non-forecaster portfolios are
slgnificantly different from zero at week zero only.
These results lndlcate an information transfer impact at
the 4-digit level. Therefore, conducting differential

impact tests is reasonable3.
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TABLE 4.14
SIGN TEST FOR SIC SAMPLE

Group Week Vi Zyy p(one-talled test)
=1 .098 .732
Forecaster 0 .268 1.988 .0239
1l .081 .602
Non-Fore- 0 .230 1.704 0446
casters
1 -.026 =.193
Vk = cross—-sectional mean of standardized prediction
errors
ZVk = normalized scores
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According to equation (17) (Chapter 2), there are
three potential determinants of forecast error variance
and therefore, three potentlial independent varlables to be
included in the regression (in addition to AE). The
cross-product of aa(PVMS) AND 62(PVRS) (cross-product of
02(¢) and ca(y) in the theoretical development) was not
included in the regression for reasons which will be
dlscussed after analysis of Table 4.15.

Table 4.15 presents the results of the regression
test. The F-value for the entire regression (5.639) is
large and significantly different from zero. The results
for the individual independent varlables reject the sign
and magnitude null for AE (4-digit level) and reject
theoretical hypothesls three whlch poslts dlversification
as a deterent to information transfer. The parameter
estimate for AE 1s positive and significantly different
from zero. The parameter estlimate for PVRS 1s negative
and sligniflicantly different from zero. The parameter
estimate for PVMS 1s positive and insignificant.
Theoretical hypothesis two posits a negatlive relationship
between the varlance of the market share of the forecaster
and information transfer. Therefore, the estimate of PVMS
1s of the wrong sign.

Tables 4.16 and 4.17 report the correlation matrix of

the coefflclent estlmates and the raw variables respectively.
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TABLE 4.15
RESULTS ON TESTS OF HYPOTHESES
TWO AND THREE#*

Dependent variable: Vg, of non-forecaster

F value for model 5.639
p(F(null) > F) .002
R® 242
Adjusted R® .199

Parameter Standard

Variable Estimate Erropr t p(one~tailed test)
Intercept .258 .199 1.29

AE 2.891 .800 3.613 .000

PVMS 19.923 27.330 .729

PVRS -5.598 2.937 -1.906 .031

¥Hypothesis two and three posit negatlve signs for PVMS
and PVRS respectively.
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From examination of Table 4.16, it is clear that multi-
colllinearity 1s not a problem in interpreting the
estimates for the coefficlents presented in Table 4.15.
The correlations among AE, PVMS and PVRS are very low. In
Table 4.17, it 1s interesting to note that the correlations
between V5 and two of the independent varlables, AE and
PVRS are substantlal and of the same sign as predlcted by
the theory.

As discussed earliler, the entire potential design
matrix 1s not utilized in the Table U.15 regression.
Instead, a subset of the matrix 1is used which excludes the
cross~-product of the variance terms. There are a prilor
reasons for excluding the term. Flrst, the cross-product
term 1s small as evidenced by multliplying the means of
PVRS and PVMS reported in Table 4.13. Second, it contains
redundant informatlion which 1s likely to result in multi-
collinearity and the resulting problems of cceffilcient
interpretation. However, 1f the term 1s relevant and
removed from the equatlion, the effliclency galned may be
more than offset by the resulting blas of the remaining
regression coefficients (Xennedy [1981], p. 133). The
simultaneous consideratlon of blas and efficlency suggests
that the decision on dropping the variable from the design
matrix should be made with respect to a criterlon based on

mean squared error. Such a criterlion has been developed




TABLE 4.16

CORRELATION OF ESTIMATES

REPORTED IN TABLE 4.15

Intercept AE PVMS PVRS
Intercept 1.000
AE -.011 1.000
PVMS -.515 -.024 1.000
PVRS -.6U46 -.030 -.0008 1.000

91
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TABLE 4,17
CORRELATION OF RAW VARIABLES
USED IN TABLE 4,15 REGRESSION

VO of non-
forecasters AE PVMS PVRS
Vh of non-fore
casters 1.000
AE Lu27 1.000
PVMS .096 . 024 1.000

PVRS -.214 .031 .009 1.000
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by Amemiya [1980] and will be used in this research.® The
criterion involves minimizing the following metric:

(1) APC = [(T + K;)/(T-K{)1(1 - R®)
where, T = sample silze, and

variables included in the deslgn matrix.

Ky
Minimizing APC 1s simllar in splrit to maximlizatlon of
adjusted R2 (see Thell [1961] for a discussion of adjusted
R2). However, the APC c¢rlterion and the adjusted R
criterion differ 1n two respects. First, the R2 criterion
makes no assumption regarding the loss assoclated with
choosing an incorrect model (it 1s not a mean square error
based criterion). Second, the APC has a higher penalty
for adding variables than the adjusted R criterion.

To apply the APC rule, the regression 1ls reestimated
including the product term. As antlclpated the
correlation of PVRS and PVMS with the product term 1is
quite high, -.82 and -.78 respectively.

Table 4.18 presents the values for APC, adjusted R2
and RZ for the regression excluding and including the
product term. APC is minimized and adjusted R2 is
maximized for the regression excluding the produc¢t term
Therefore, support exlsts for restricting the design
matrix to the subset of varlables used in the Table 4.15
regressions. At worst, the restricted model estimator of

the variance will be blased upward (Judge, et. al. [1982],
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TABLE 4.18
MODEL SPECIFICATION TEST#*

Excluding Including
Product Term Product Term

Direct Method:

APC .268 .280

R2 242 .243
AdJjusted R? .199 .185
Indirect Method:

APC .325 .339

R2 .293 .295

Ad justed R® .253 241

¥This test 1s performed to determlne the appropriateness
of excluding the theoretically posited product term from
the Table 4.15 regression.

APC = Amemlya Prediction Criterilon
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p. 598) and will reduce the chance of rejecting the null.

4.4.1 Summary of Section 4.4

Evidence from the regression test supports the
rejection of hypothesis one (for 4-digit non-forecasters)
and hypothesls three. Hypothesis two 1s not rejected.
This suggests that changes 1ln earnlings expectations and
industry dlversificatlon may be used to explaln the
differential impact of management earnings forecast on the
abnormal returns of non-forecasting industry members. The
variance of the market share of the forecaster does not
appear to be slgnificant in explalining differential

impact.

4.5 Additional Tests

As indicated in Chapter 3, intultion suggests an
additional test of the ability to explain cross-sectional
differences in ka. The industry mean R® is an indicator
of the assoclatlon of industry return with the market
return. It was hypothesized that the higher the
assoclation wlth the market, the lower the effect of
information transfer at the lndustry level would be. The

Spearman rank order correlatlon between the V kx and the

p
mean R2 for the industry is equal to -.19. The t-value of
-1.44 1s silgnificant at the .10 level (one-tailled test),

evidence consistent with the hypothesis.
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CHAPTER 4
ENDNOTES

lWaymire [1984] reports 19.6% of forecasts issued
without contemporaneous disclosure during a three-day
period for data gathered from 1969 to 1973. The WSJI
provides dates of dilsclosures by firms.

2The latter 1s a much stronger test than the former.

3These tests should be interpreted with caution,
however, due to the absence of a control group 1n the
design.

uJudge, et. al. [1982] note that the sampling
propertlies of estimators developed in papers such as
Amemiyas are generally unknown and should be used with

caution.
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CHAPTER 5
SUMMARY, CONCLUSIONS AND LIMITATIONS

5.1 Summary and Concluslons

The alleged economic consequences of proposed
disclosure rules concerning management earnings forecasts
have spawned a great deal of debate. A questilon arilising
from the forecast debate that has received considerable
research attenkion is whether or not management forecasts
convey ilnformation pertinent to establishing firm's
equilibrium values. Although the information content
hypotheslis has been supported emplrically, the usefulness
of forecasts 1n determining equlity values may be
understated. This is due to the fact that research
efforts to date have estimated qnly the effects of
forecast disclosure on the stock price of the firm making
the disclosure. It has ignored the effects of forecast
disclosure on non-forecasting flrms for which the forecast
may have implications for equity valuation (an information
transfer).

Information transfer research ls important for three
reasons. PFlrst, documentatlon of information transfer
provides evidence on changes in individual's utility, on
wealth redistribution, and on the potential non-Pareto

optimality of firms' information production declsilons.




98
Second, the phenomenon of information transfer is directly
related to the residual return cross-sectional correlation
problem in a research design context. Third, the
documentation of disclosures which cause co-movement in
industry securlty prices provides additional evidence on
the usefulness of analysls of industry groupings In
lnvestment strategy.

This research 1s motlvated by the lack of theoretical
and empirlical work in the information transfer area.
Chapter 2 provides the development of a theory of
information transfers. A partlial equilibrium model 1s
provided which specifies the relatlionship between changes
In expected profits of two flrms whlch operate within a
given 1ndustry. Two variants of the model are derived. A
risk class speclfication results when a symmetry argument
1s invoked. For firms within the same risk class, this
speclification serves as a basis for hypotheslzing a
positive relationshlp between the sign and magnitude of
changes 1in earnings expectations of the forecaster and the
abnormal returns of non-forecasting firms. A second
specification relles on the results of Flaherty [1980]
relating to asymmetric equilibrium and allows for product
dlversification. Thls speclific~tion serves as a basis for
hypotheslzing an lnverse relationshlp of the market share

varlabllity of the forecaster and the relative
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dlversification of the industry with the abnormal returns
of nonforecasting industry co-members.

The followlng null forms of the theoretical hypoth-~
eses were tested:

Hpy: There 18 no relationship between the sign and
magnitude of changes in earnings expectations
conveyed by a management forecast of firm 1 and
unexpected returns of firm J, when firms 1 and J are
members of a "risk class" industry grouping.

H02: Ceterls parlbus, the magnitude of unexpected
returns for firm J observed at the date of firm 1's
management forecast 1s unrelated to the varlance of
the ratlo of thelr outputs when flrms 1 and j are
members ol a defined industry grouplng.

Hpa: Ceterils parlbus, the magnitude of unexpected
réturns for flrm Jj 1s unrelated to the
diverslifilcation level of the reporting firm, firm i,
when firms 1 and J are members of a deflned industry
grouping.

The empirical evidence provided in Chapter 4 falls to
reject Hgo, a hypothesls which has not been tested in
prior research. HO3 is rejected 1n favor of the
alternative. Thils result 1s consistent wlth prior
research. Foster [1981] presents some evidence that
highly diversifled industries experlence a lower degree of
information transfer (documented for high positive
predlction error portfolios only).

HOl 1ls rejected or not rejected based on the
definlitlon of industry. When based on risk class industry
groupings (derived from cluster analysis), the tests

employed fall to reject the null. When non-forecasters
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are defined as members of the forecasters 4-digit SIC
code, Hgp; 1is rejected as indicated by the significant
"change 1n earnings expectation" coefficient in the
regression test.

Interpretation of these results must be made with
reference to the models from which the testable hypothesls
are generated. The first model results in a '"risk class"
specification. Tests of thls hypothesls are, in reality,
Jjoint tests of the ability to construct risk class
groupings of firms and of the Llnformation transfer effect
for management forecasts. Fallure to reject the null of
no Information transfer points to the necessity to develop
more powerful tests of the hypothesis (i.e., develop
better clustering procedures).

The second model admits heterogenelty of firms but
requires measures of heterogenelty (market share
variabllity and industry diversification). Tests of this
model rely less on the abllity to ldentlfy industry co-
members since practically defined industries exist (4-
diglt SIC). Three specific concluslons are supported by
the tests using SIC code 1industries. Flrst, there are
specific accounting related disclosures which cause co-
movement in securilty prices. The co-movement of security
prices 1s documented at the U4-digit SIC code industry

level. Event studies which address industry-specific
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regulations and assume cross-sectional Independence of
residual returns yileld results which are suspect during
periods In which the accountling related disclosures are
plentiful. The effects are weaker for diversified
industries.

Second, the co-movement 1n security prices 1s above
and beyond that which 1s explainable by the relatlonshilp
between indlividual and market returns (extra-market
component of security returns). Therefore, analysis of
industry groupings 1s potentlally relevent to investment
strategy.

Third, intra-industry information transfers
associated with management earnlings forecasts exist.

As explained 1n Chapter 1, this provides evidence of
effects on individual's utility for shareholders and
potential shareholders of non-disclosing firms that result
from the forecast disclosure decilslon. Stronger social
welfare statements may not be made slnce, by nature, they
require soclally determined rules by which to choose
between alternative configurations of individual's
utllity. However, this does not deter from the relevance
of documenting the existence of the effect as 1In input

into the cholce process of accounting policy makers.
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5.2 Limitatlons

There are a number of potential limitations of this
research. First, the model presented in the paper 1is a
partial equilibrium model which does not consider the
relatlonshlps among multiple products of diversified
firms. However, 1t 1s not clear that a more complex model
would yileld testable hypotheses different or more intul-
tively pleasing than the hypotheses generated by the
simple model.

Second, many of the constructs of importance to the
information transfer theory are unobservable and must be
proxied. The power of the emplrical tests may be reduced
to the extent that measurement error 1is present 1n the
proxy calculations. This limitation is apparent in the
clustering procedures. After the initial cholce between
the use of market or accountlng varlables, a significant
number of decisions must be made on which varlables to
choose and how to measure them.

A third limitatlon of the analysils is that mandatory
forecasts are unavailable. It is not certaln that empiri-
cal evidence of informatlon transfers for voluntary fore-
casts 1s generallzable to forecasts produced under a man-
datory system (see Imhoff [1978]). Also costs of dis-
closure are ignored and, as a result, policy recommen-

datlions are not made. Related to the generalizability
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issue 1s the effect of including only forecasts issued
without contemporaneous disclosures in the sample. The
representativeness of the sample forecasts may be ques-
tioned if there are systematlic differcnces between fore-
casts 1lssued in isolation and those 1ssued as a part of a
disclosure package.l

Another questlon exists as to whether or not the
clustering procedure ylelded homogeneous firms. Failure
to reject the null for the "risk class" industries (HOI)
may be caused by poor clusterings rather than a lack of
intra-industry relationships. Rejection of HOl for SIC
code industries (regression tests) increases the likeli-
hood that this 1s the case. It 1s possilble that other
clustering procedures or varlables would yleld different
results for the "risk class" industries.

Finally, the theory of information transfers 1ls not
well specifled. As a result, 1t is difflcult to interpret
results such as the effect of the forecast on the control
group. It is possible that the abnormal return of the
control group was affected by the forecast (information
transfer at the 2-digit level). Recall that the intent of
the research design was to select a control group which
was affected only by industry-level information (change in
interest rates, etc.). Lack of theory as to the extent of
information transfers makes selection of a proper control

group difficult.
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CHAPTER 5
ENDNOTES

lgee Waymire [1984] for a further analysis of this
issue.




105
APPENDIX A

Proof of Proposition (2):

Consider equation (5):

m
(Al) myo= oyt [aE - 1°q]1 - kglex;(ﬂE)]

Write a similar equation for firm J (assuming symmetry).

m
(A2) = q,* (2% - °Q] - 1w x (W]

T W.
J k=1 K

The total change in expected profits for each firm may be

found by taking the partial derivatives of (Al) and (A2)

with respect to aF and each WE (k = 1, +vs, m).

(A3)  amy/ea" = q*

(AY) anJ/aéE = qJ*

¥
(AS) a"i/awlf = —qi* Xk(ﬂ) k = 1, * 0y M.

(A6) am

*
/awE = -qJ* xk(ﬁ) k 1, «.., m.

J k

Dividing (A4) by (A3) and (A6) by (A5) and rearranging
ylelds:

(AT) anj/aaE (qj*/qi*)(ani/aE)
E

(A8) anJ/awk = (qJ*/qi*)(ani/awﬁ) k=1, «.., m.

The total change 1n expected profits for all changes in al

and wE, de, may be found by summing (A7) welghted by dak

and (A8) for all k = 1, ..., m welghted by dwE (assuming

B

cross=effects of da® and dwg are zero):

(49) dgj = (qJ*/qi*)[(ani/aaE)daE +
; (ani/awﬁ)dwﬁj.

k=1
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which from the definitlon of the total differential
ylelds:

= % %
(6) ar, = (a,*/q,*)an,.
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APPENDIX B

Description of Cluster Analysils

The cluster analysls algorithm 1s designed to help
identify groups of observations that have similar
attributes. In this study, the attribute of interest 1ls
risk class membership. This hilerarchical technique begins
by formlng m clusters where m equals the number of
observations (firms). Each observation 1s described by an
n=dimensional vector where n 1ls equal to the number of
clustering variables (ratios). The two closest clusters
are then combined to form m-1 clusters.

Closeness 1s computed as a Euclldean distance
matrix. Letting Xy denote 1'th observation vector, the
distance between two observations can be written as:

(B1) d(xy, xJ) = (x4 - xj)' (x4 = xJ).

The procedure continues by combining the closest
clusters as defined by (Bl) until all firms have been
placed 1n a single cluster. At any stage of the analysis,
the loss of information which results from the grouplng of
Individuals 1lnto clusters can be measured by the total sum
of squared devliations of every point from the mean of the
cluster to which it belongs (Ward [1963]). Combination of
clusters occurs after consideration of the unlon of every

possible palr of clusters. The two cluster union
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resulting in' the minimum increase in the error sum of
squares 1s selected. The error sum of squares 1s gilven

by:

2

n
2 1
- (in) .

(B2) L X
1=1 1 n

See Everitt [1980] for an excellent discusslon of cluster

analysls.
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