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ABSTRACT
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The ;objectives of'aécounting,havé remained rather vague,
while related diseiﬁlines have tried to formalize their goalé. A
speciél committg; of phe American Institute of»Certified, Public
" Accountants coﬁciuded,- among otﬁer .things, that "financial
statements ought to be directed primarily to. the needs of
investors and creditors". This committee felt that one such

—~ i

'need' was the abiFity to "predict, compare, and evaluate
potential cash flows . .' . in terms of amo:nt; timing andv
related uncertainty”. Moreover, thelcommittee felt that reported
accounting earnings should b§ used to predict these cash flows.
Unfortunately, the commit;ee ;églected to detail how one could "
make these predictions. % : , S . : o .
This study assessed - -the contention that past repofted |
accounting income (earnings) isra better predjctor of future

fl)

cash ws than are past cash flows. Moreover, it tried to

detefmi e Qhat should constitute ‘earnings‘v and "cash - flows'.
The study also examined the issue of whether the relationship
betweenvincome and cash flows, or cash flows and cash flows, is
better served in nominal or real terms.

A sampreoftwenty—eightCanadiaﬁ;firmswas\utilized.Thé;e\"f
companies represented - most. oiﬁmtheﬁ”iypesffoi_‘iixmsggthatggdg\vgf;474T

busthiess i#n Canada. The length of the time-series for each

-
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~company in;;@g}Sample averaged thirty years, ranging fromifﬁénty

=

W

yeafﬁ}fﬁﬁian‘extfeme of seventy years for Cominéo Ltd.

- The -examination process 1involved a series of regression

models which tested both past cash flows and past reported

accounting” income as predictérs of future cash flows. A
comparison of the results from the regression models allowed us

to determine that income is indeed a better predictor of future
' e
cash flows, and that the relationship is better served in

nominal terms.
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1. The Trueblood R{port and the FASB

Introduction

‘Accounting is the art of recording, <classifying, and
summarizing in a significant wmanner and in terms of
_ mongy, transactions and events which- are, 1in part at
~least; of a financial character, and -interpreting the
results thereof.

The American Institute of Certified Public . Accountants [AICPA]

provided —this definition "of .accounting in its Accounting

Terminology Bulletin No. 1 in 1941. The period 1930 to 1970 saw

many attempts to define accounting and it's objectives, and to

prebare a' cohesive, unified body of knowledge to be known as

'accounting theory'. The efforts of the 1930's were largely

attempts to specify accounting principles. The- fear of

government regulation by the new Securities and -Exchange
4 N

Commission [SEC] helped lead to the AICPA co-ordinating its

standard-setting  output into Accounting Research Bulletins. In
1932, the AICPA asked George May to chair a committee to

investigate means to improve accounting standards. After

extensjye'effort, the SEC adopted most of the May EiTTZtteen

recommendations, even though the AICPA did not. Howéver, this

- _ -

effort did succeed in having the AICPA  codify 1its accounting

a
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rules, and it led to a- sw&tch from a principle-setting

perspective to a rule~makin;§'perspective on the part of the

- AICPA,

(3

: i ‘
The problem with the AICPA effort was its ad-hoc nature --

e Y

there was 1little continuity or co-ordination. As a result, the
Accounting Principles Board [APB] was formed in 1959, —wi&h the
, - .- ,

objective (among others) of eliminating the;ei?combiaintsl
, -5 . NS

Unfortunately, the same difficulties that doomed itSfprédecessg;

rx

also doomed the APB -- Ehg ad—hoc},appﬁoach,';ﬁ€”g§nti;

A

‘rationalization, disregarding the research of its own staff, and i~

N

its susceptability to outside pressufe; = 7
Paralléling the effort of the AICPA, the American
Accounting Association [AAA) produced five statements during the

period 1936 to 1966. These research monographs progressed from a

mixture of principles' and methods 7[1936]7 to édnggpts and

standards [1948] to theory [1966]). An analysis b& Reed Storey
[1964; pPpP. .40-48] of both AICPA and AAA statements shows
remarkable similarity between topics covered by each body, and
their stated recommendations. ButAkhere was no official exchangé
between the  two ‘bodies, and thei AICPA's abandonment of
principle-setting in favour of rule-making actually 1led to an

increase in, the number of acceptable accounting alternatives.

While this increase could be attributed to the increasing

diversity of business activities, the main consequence of this

-

N

<
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increase in acceptable alternatives was a lack of confidence in
the APB.

The start of the lg70's saw the demise of the rule-making

perspective of the AICPA, in favour of standard-setting, with

-

the 'dissolution of the APB, and the creation of the Financial

Accounting Standards Board [FASB]. One of the last efforts of

the APB was the publication in 1972 of Statement No. 4: Basic

Concepts and Accounting Principles Underlying Financial

Statements of Business Enterprises. When combined with the AICPA

Study Group on the Objeétives of Financial Statements, the

recognitibn of the need for a conceptual framework waé admitted.
The charge to the Trueblood Committee? was féur—fold:

1. Who needs finaﬁcial statements?

2. What information do they need?xé%;

3. How much of the needed information can be provided by
accountants? , ‘

4, What framework is required to provide the needed
information? v .

The importance placed on a conceptual structure is apparent; the

recommendations contained in the Trueblood Report [AICPA, 1973] .

.initiated expansion of the horizons of the profession, and much =

of the 1literature of the last eight years has concerned itself

with the issues raised by this Report.

One of the first tasks faced by the Financial Accounting

Standards Board was the implementation of the recommendations of

the Trueblood Report. Anton [13976] states that the Study Group

- . -
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on the Objectives of Financial Statements [The Trueblood Report]

"concluded that financial statements . ought to be directed

primarily to. the needs .of: investors and creditors.” The

Objectives Study Group [AICPA, 1973: p. 20] felt that one of the "

prime concerns of investors, and creditors, :was the ability to

&

predict future cash flows.

Objective 3: An objectlve of financial statements is to
provide information wuseful . . . for predlctlng,
comparing, and evaluatlng potentlal cash flows . . . in
terms of amount, timing and related uncertainty.

The Statement of Financial Accouh;inQ{Concepgg Nb. 1 [FASB,
1978] @ntegrated Trueblood's eﬁphasis on cash flows into its
gbdectives. Unf&gtunately,'the FASB [para. 37-50]"1isted the
benefits derived from predictiﬁg cash flows without periding‘
any direction for effecting such pfedictioné. MoreoVér,rﬁhe FASB
also assumed that past—historical, reported earnings figures are
‘better prediiFors_of future cash flows than are past cash %ibﬁg.

Therefore, the 6bjective of this thesig is to examine the}
conéentibn tﬁat past reported accountlng earnlngs are 1ndeed a
better predictor oéziuture cash flows than are past cash flows.,

In addition, the issue of whether measurement (of the,variables)

should be in nominal or real terms will be examined.



Cash Flows, Earnings Power, and Trueblood o %

.

The - Trueblood Report [AICPA, 1973: p. 22] stated that

~"information about periodic earnings is more useful than -

information about current cash flows for predicting future gash

flows." Trueblood considered cash flows essential foy the
QJJ E ‘ : . .

evaluation of enterprise well-being; specifically, one should

have "information about the cash .consequences of decisions .

." The Report [p. 23] defined earnings power as: -

. the enterprise's ability to be better off, to
generate more cash, and to have earnings convertible
into cash at some future date . . . Enterprise earning
power has as 1its essence the notion of ability to
generate cash in the future . . . dafnings can only come
from cash generated by operaticmé; cash generating
ability. and earnings power are equivalent.

Eérnings~ power had generally been cons{dered to be the aﬁility
to generaté additidnal net~ assets ffom sources otherf“than
6wners, :énd not by the ability to generate futUrélcash flows.
Thus this .reference to cash flows represented ,a shift in
emphasis from a wide set - of resoﬁrces -- net assets -- to a

narrower one of a single asset, cash.

,
i

1 Unfortunétely, the Objectives Study Group - did not detail

how one makes the transition from 'periodic earnings"' to 'future

cash flows'., Moreover, they chose not to~distiﬂ§ﬁish~5etweeﬂ~the~—~—~—mf—

objectives and the functions of financial statements. Chambers

e aremTC]



[1976] points out that the difference is not just one of

S semantics; there is danger in allowing "tolerable aims or ends”

v

£y

to bedome the functions of financial statements.
P ,

Cash Flows, Earnings, and the FASB

4 . = B
b “ 4

The FASB continued tﬁe work started by Trueblood, with the
issuance of a discussion memorandum [FASB, 1974] to weigh fhé
implications for standard setting. This 1974 study considered
"whether the emphasis . . . on cash flow . . . " “and
cash-generating ability . . . [is] a proper one . . ." [p. 61,
but no consideration 'waél giQén to the distinction between

objectives .and functions. It is apparentnthat the FASB did not

feel the latter point wortﬁyrof discussion as Concepts Statement

No. 1 [FASB, 1978] adopted almost intact much of Trueblood's
stress on future cash flows, without any IEHIEatlon as to how to
predict these future cash flows.

It required the Reporting Earnings Discussion Memorandum

(FASB, 1979] to clarify the issue [p. 31:

% P
. . a study on earnings needs -to consider the =
relatlonshlp between reports of information on earnings
and assessments of cash flows. The relationship may be
identified 1in a two-stage process for the assessment of
future cash flows:

%
"
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i. Reports of past earnings are used as a basis for
assessments of future earnings.

" ii. An adjustment is then made to the assessment of
future earnings to derive an assessment of-
future. cash flows, : . .

The Board proceeded to define earnings [para. 11] as:

. . . the increase in net assets or owners' equity from
all transactions and other events and circumstances
affecting the enterprise during the period, excluding
the effects of certain transactions with owners . . . -

. of future cash flows

o

It 1is clear that the assessments
cannot be made using the "~above definition of -earnings; the
all-inclusive concept® of income as stated by paragraph 11

(above) contains' too much "noise"* [FASB, 1979:. para. 23].

- . ’ . . . | k’
‘However, the all-inclusive concept has the supposed advantage of:

removing incons%stencies arising from the artificial distinction
between operating and 'non-dperating cétegories. What ﬁay be
operating expenses for one firm is non-operating for another.
Even in the same {irm, an ‘item may be ciassified as
non-operating in one period, and operatiné the next.

As usual, the Board 'hedged' its position; it seehedrto be

A

léaning towards the all-inclusive concept of income. While there

was no explicit statement to ’that effect,’ Chapféf”‘7’“6f”'tﬁé’"“”””

Reporting Earnings Discussion ~Memorandum clearly- favoured-a

multi-step income statement, with the obvious hope that all

o
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components of income would be shown -- in essence, the
all-inclusive concept. The FASB then left the p;édiction issue
'on hold': as bs}ore; no mechanism was indicated for determining

cash flows. Further ~indication of the Board's ihtentions vere

" found in Chapter 9 of the Reporting Earnings Discussion

_Memoranduﬁ: examples for cash flow reconciliation.explained the
net change in cash over ﬁhe year. Another- possible explanation
was that the Boardvprefe;red to see the -Statement of éhanges in
Financial Position calculated on a cash basis rather than on a
“working‘ capital ,basis, so as to provide data for cash flow

predictions,

In fact, the Funds Flows Discussion Memorandum [FASB,

1980c¢ ] clarified the Board's intentions: Chapter 4 presents a
"direct’' and an 'indirect' method®.of reporting funds flows. The
Board does not choose one method over the other, but it does

report [para. 106] that virtually all respondents to the 1979

‘*chounting Trends and Techniaues employed the inairect method.
Moreover, the Board indicated that the usefulness of each method
depends on the approach adopted by users for assessing future
cash flows. | ' : ;

This thesis will present the issues in the following
manner:‘_é discussion of previous research and a detailed
examination of FASB'position vis-a-vis earnings and cash—flows»}
will be provided. A model for testing predictive ability of both

~
earnings and cash-flows, as well as the basis for their



‘derivation will then be presented. The time-series models will

be described, followed by

results, observations, and

conclusions.

%’A‘rvﬂwg.xﬂ‘;@;‘.\».U<(u#,u;AriaAH e el e



Notes _

'George 0. May was chairman of the 1932 AICPA Special Committee
on Cooperation with Stock Exchanges. The Committee was charged
with formulating 1mproved accounting standards which might then
be enforced through the Stock Exchange's 1listing requirements.
[Chatfield, 1974: p. 288] . :

’Robert M. Trueblood was the chairman of the AICPA Objectives
Study Group, and the resultant report is known as the 'Trueblood
Report'. : ' ‘

3See Hendriksen [1977] pages 163-4 for a discussion of the
all-inclusive concept of income.

*Earnings outside ‘'normal' activities: capital gains, legal
settlements, foreign exchange adjustments or accounting changes.
These items are [assumed to be] self-cancelling over time.

e

*The mechanics of the direct and indirect methods will be
covered later. .

10
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11. BEarnings and Cash Flows: Previous Research

Cash Flows or Funds Flows?

The term cash-flow is a misnomer -- it is neither cash nor
-a flow [Mason, 1961: p. 5]. Mason's study for the AICPA was
intended to lead to a consistent application of the term 'cash

flow'. He was quite éertain [p. 42-3] that:

In no sense can the amount of cash flow . . . be

considered as a substitute for or ..an improvement upon
the net income, properly deté%m;ned ‘as an indication of
.the results of operations. . . . comments or statistics
concerning cash flow should be avoided since they are
generally meanlngless and often mlsleadlng

Misoh,viewed cash flow,fo be analogous to 'funds provided
by opérétions' in a typical- workiﬁg capital -statement. The
introduction of a standarized 'Staﬁemenpﬂﬁf Changes in Financial
éosition, kohia Working Capitai basis)' led Jaedicke and Spgouse
[1965, p. 116] to consider cash flow td be "an appfoximation df

net working <capital from operations." However, they questloned

*the :agionaie for supplyihg'éash flow figures [b. 117]



Presumably, the reason for the use of cash flow data is
that net income is inadequate as a gquide for determining
the ability of the firm to pay dividends, finance
additional assets, and repay debt from internal sources.

Jaedicke and Sprouse concluded that cash flow data was not

-
£

superior to-net ‘income since cash flow is only one aspect of the
firm’'s performance, and is not ‘indicative of all components.,
About the same time as Mason, Anton completed a stuay on

Accounting for the Flow of Funds [1962], which paralleled

Mason's effort in many ways. Anton's study, though, dgvoted more
effort to the concept of 'funds', and attempted t;'develop a
definition consistent with the then-basic accountiﬁé pfemises.
He éoncluded that funds (in the context of the 'Funds
Statement') should be pecuniary'fesources. Anton further stated
that the Funds Statement should [p. 38]: " . . . offer that

¢

funds applied parallel expenditures, not disbursements; and

funds provided 1imply a constructive, not gctual, receipt."” He

did not feel that detailing CHanges in the cash account Qad any
relevance, . and he pointed out [p. 32] that few'/authofs
- recommended- the cash concept of funds ih its 'pure' form.

Mason also developed a spectrum of meaningé for 'funds
flows'. He felt that ail financial resources should be t;aced-in

. : &
the Funds Statement [p. 54]t Moreover, Mason criticized the.



working capital, but which are important items in the financial
administration of the business [p. 54]. Mason's study had
earliervnoted that since net incomg is a construct computea on
an accrual basis, adding back depreciation or other non-cash
expenses would not convert net-income to something called cash
flow [p. 5]. In addition, Mason noted [p. 5] that:

’\/\\

'Working capital L;gyfz)or "funds flow' would be an
improvement in that the revenue-producing operations of
a business in  a large part affect or flow through the
current assets and liabilities. The word.flow, however,
is 1inappropriate since the amount involved 1is the
algebraic sum . . . of a flow of many transactions
rather than a measure of the flow itself,

It is clear that both these sfudies -objected to the term
‘cashlflow', preferring instead the“,fégm 'funds floq; ‘to
describe the. changes ,in,(szirm‘sffihancﬁalrpositiqn. Furtﬁer
work by Paton [1963] and Drég?h7[y9§417;§~iterated—the weakness

of conZentrating on cash-flow.

Previous Studies

The literature of the later 1960's and early 1970's saw
- fairly extensive'research'into'the*abiiityﬂtOWpfedicticash"fiowS**”***“?*
for investors' use+“BallWand,BrounwL1968lmeeayergLiSJOJTthooks7ﬁf444;;f

and Buckmaster [1976], and Lookabill [1976] vere primarily

._.
w
LIS U

i



[N VR

TR VI BRI T DR RS R T T et e T

concerned with returns to investors. These researchers

‘concentrated on earnings and predictions in a finance context,

primarily as evidence of the Efficient Markets Hypothesis.'

Revsine [1970, 1971, 1973] concentrated on prediCting resource

-flows, but.in the context of replacemenf cost, using Edwards and

Bell's current ~opérating' profit?, Many of the studies [e.q.
Foster, 1977] dealt with quarterly data, rather than annual

figures.v Those studies using annual data [Bali,and Watts,>1972,

Lookabill, 1976, Beaver; 19701 morebvér, examined the

time-series properties of earnings on a cross-sectional basis.?

Albrecht, Lookabill and McKeown [1977, p; 227] Eeport that

. e tGE?major conclusions of these [cross-sectionall]
studies ave been .that nondeflated earnings appear to
follow ®ither a random walk or a random walk with a
drift pattern, while deflated earnings can best be
characterized by a moving average or mean-reverting type
model . . . most of those studies ... . [0of] time-series
“characteristics on an individual-firm basis . . . have
found _evidence for both interfirm and interindustry
difference. ' :

A more recent study by Lawson [1980] concentrated on cash

returns to investors, but not on the prediction of cash flows in

general. Ijiri [1978] argued in favour of cash-based financial

. statements. Beaver [1981] ‘attempted to synthesize many

viewpoints concerning earnings, cash flows, and predictions

" thereof, into a "financial reporting revolution'. =

—— T e e e A
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"aPpplication: . creditors, as well as investors were

A

In general, few studies have considered using earnings as a

predictor of future cash flows. The main-excepticné are Revsine

[1971, 1973] and Greenball [1968a, 1968b], but these studieg

were intended to examine 'current-value' concepts rather than

predict cash flows. A simulatiof by Simmons and Gray [1969]
concluded “that prediction models based on historical income
: w ,

~gielded somewhat smaller forecast errors than did models based

on’ current income, where 'current income' is the current value

income of * Edwards and Bell. However, the

same shortcoming

existed -- the model was predicting future earnings, not future

te

cash flow,

- Cash Flows It Is!

-
£

It fell to Trueblood to .specifically restrict flows to

e

%“gash, while at the same time expanding the boundaries.of

deemed

“interested in these flows. The Objectives Study Group recognized

that it was not feasible to directly measure future cash flows,
".

but the Report did maintain that "[t]he primary and continuing

goal of every commercjal enterprise is to increase its monetary

wealth.  .so that over time, it can return the maximum amount of

cash to its owners.” [AICPA, 1973: p. 21]. The Report further

acknowledged the timing lag between expenditure/sacrifice and

15
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revenue/benefit, but contended [p. 38-9] that:

An objective [of financial repoxting] is to provide a
statement of financial activities useful -for predicting,
comparing, and evaluating enterprise earning power . . .
This statement should report mainly on -factual aspects
of enterprise transactions having or expected to have
significant cash conseguences. oy oy 2

Again, the final emphasis is on cash, and inot funds d;frbthgf

s
..

resource flows,

i

P

"As stated, the . FASB continued the process of formulating
explicit ébjectives for financial statements [FASB 1974, 1976a |
1976b, 1978]. 1In addition, the Board appeared to eliminate its
hesitancy over the appropriatehéss of the emphasis on cash flbwsf
[FASB, y974: p. 6] inasmuéh as ﬁthe Statement of Financial .

Accounting Concepts No. 1 [FASB, 1978] repeated. ,thewwimportance

ofrcash flow predictability [p. viii]:

Financial reporting should provide information to help
present and potential investors and creditors and other
users in assessing the amounts, timing, and uncertainty
of prospective cash receipts from dividends or interest

and the proceeds from the sale, redemption, or maturity .

of securities or loans. Since investors' and creditors’
cash flows are related to enterprise cash flows,
financial reporting should provide inforimation to help
investors, creditors, and others assess the amounts,
timing, and uncertainty of prospective net cash 1inflows

v,fto the related enterprise, - S S

Moreover the Statement went on ... . [p. ix]

N A 16



Information about enterprise earnings based on accrual
accounting: generally provides a better- indication of an
enterprise's present and continuing ability to generate
.favorable cash flows than information limited to the
financial effects of -cash receipts and payments.®

Howévér, the FASB recognized, as did Trueblood, that direct c¢ash

prediction may not be possible [para. 41], and that information

provided should concentrate on the economic résources of a firm,
to permit indirect evaluation of cash flow potentials.

The Reporting Earnings Discussion Memorandum- [FASB, -1979]

further emphaSized the indirect method, given .that bthe Board
ackhowledged the fact that there arevlags and leadé between
recogrition in the income s;atement and timing of cash. flows.
Thus, any attempt .at direct >assessment of future cash QLows

based on past cash flows would tend to be suspect.

" However, the Board also récognized*the*&arying' views  held
reqarding earﬁings Eehaviour: namely, the dichotomy between the
'growth’ model, and the 'random walk' hypothesis.® The Board
then admitted [FASB, 1979: p. 7] that "[elmpirical w;rk does not
yet support a definitive choice beﬁween the alternative
characterizations of earnings behaviour over time." |

Unfortunately, the emphasis of the Reporting Earnings

Discussion Memorandum was not on cash flow predictability, but

on issues related to reported earnings. This emphasis is
importamt == the ability to predict cash—flows —based—on past

earnings demands a concise and consistent definition of exactly

S s et e



what constitutes “earnings'. Moreover, the Reporting Earnings

- Discussion Memorandum detailed the need for increased disclosure

of the components® of earnings, so as to permit evaluation of

the constituents of earnings, and the lead/lag between cash flow,

aﬁd earnings recognitioﬁ. As well,  the distinctich between
irregular and non-operating éomponenfs\would permit reporting of
a fiqgure for 'operating ‘earnings'’ in addition to 'regular
earnings.'’

Chapter 9 of the Reporting Earnings Discussion Memorandum

[FASE,' 1979], 1intended as a preview of the Funds Flows

Discussion-Memorandum [FASB, 1980c] provided an example [p.

<

98-91]1 of how one could ‘reconcile cash flows and earnings, but it

did not ehnhance the predictability criterion. The Board insisted
that reconciliation was important "because of . . . relevance to

the objectives of financial reporting™ [p. 95].

The Funds Flows Discussién Memorandum marked a subtle shift

in‘emphasic:;.r7 The Board maintained that . . . [p. 26]

Reports of past funds flows may be used in several ways.
Information about past receipts and payments, when
combined with information about the activities of an
enterprise, may be useful as a basis for making
assessments of future funds flows "(ultimately, cash
flows).

, 7

‘The Board allowed that the main criterion for performance

evaluation of an enterprise was the "accounting concept of
' i
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income™. The Board further acknowledged that in the 'long-run',
= ' - , .

"total reported income (calculated on the historical cost basis)
\ ’ R :

equals net.cash receipts, excluding dividends and cash resulting

from capital changes"-[p. 26].

I3
-
@

The FASB also recognized that there - existed timing
differences between receipt of cash and revenues, and outlay of
cash and expenses [p. 27]. These differences were attributed  to

the increasing complexity of the business environment, and to

the fact that, except for simple cases, the egquality between

income and cash rareiy holds for periods .as short as one year.®
But, even though the FASB also noted that ,"tu]ncertéinty
Vpervades assessmenfs, of future cash f;ows; [p; 4], it was
unwilling to abandon its emphésis on vtheée cash flows. It
contended that the benefits gained‘ from providing data for
future cash flow preaictioﬁsw would outweigh <any difficulties

~inherent in providing such data:

Information about past funds flows may be useful for
making .assessments of future cash flows. Knowledge of
past funds flows from operations, /*for, example, may
assist in the assessment of future ~cash flows from
operations, Information about past  investment
expenditures may be helpful in assessing the amount and
timing of future investment expenditures.

?

Chapter 4 of the Funds Flows Discussion Memorandum [FASB,

1980c] proposes alternate presentation formats for -—highlighting

funds flowé. Moreover, justification is provided by paragraphs

+ 19
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94 and 95. The \Board placed great emphasis on distinguishing
between régul;r, or Eontinuing earnings, as ‘distinct f;om other
componénts; Conseqﬁently, the Board insisted thaﬁ funds fléws
[para. 94] be dividea ‘"into categories associated . with
operating, investing, and financing activities."?® -

.The Board descgibes two methods of reporting funds floﬁs

‘from operations -- the direct'® and indirect'' methods. The FASB

seems to favour the indirect method, and the Funds Flows

Discussion Memorandum provides substantial justification. The
Board: notes that the 1indirect method provides a means_of'
highiightihg divergence between income and funds flows. It notes
that the iqdi}ect method is necessary for those who wish to
evaluate income?}s reported, and for those who will eventually
use this figure %income)_to.predict future cash flows. The FASB
'furthermsuggegted thqplthe indirect method could provide signals
of changes in the enQﬁronment of the firm.'? ™~

The FASB has devoted considérable effort [FASB, 1974,
1976a, 1976b, 1975, 1980c] towards extension of disclosure and
evaluation of earniﬁgs and cash flows. But the Board has yet to

specify precisely how one can actually make this assessment. It

has continually re;iteratedrthat . . . [FASB, 1980c: p. 21]:

Information about past cash flows or other funds flows
may help users of financial statements improve their
understanding of the activities of an enterprise,
understand the . effects . on ° funds flows of
income-generating activities, and evaluate the investing

20



and financing activities of an enterprise. In those and
other ways the information may be used as a basis for
making assessments of future cash flows associated with
operating, investing, and financing activities.

Y

It has been eight years since The Objectives Study Group

first put forward the goal of cash flow prediction. Yet, we are
''no better able to make such predictions now than we we;é at that
time. The FASB has attempted to improve the guality and gquantity
of information available for making the bransformatioé, but
there. are no current empirical studies that confirm fdr refute)
the relétionship between earnings and cash flows. Accordingly,

this study tried to establish a causal link, rather than' just

confirm association.
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Notes

'"The Efficient Markets Hypothesis [EMH] states in effect that
"an efficient capital market is defined as ome in which security
prices. always fully reflect all publicly available information
concerning "the securities traded." ([Lev, 1974: p. 212]
Basically, the EMH deals with the eguilibrium price . of
securities in a publicly traded market. A specific price may
hold only wuntil new information 1is impounded by the market.
While the EMH recognizes that any one 1investor -may not be
sophisticated, it is generally accepted that the total market is
guite sophisticated in its ability to absorb financial data. The
impact of this fact 1is the 1inability =-- generally -- of
investors to 'beat-the market'. For a more detailed description
of the EMH and its implications for accounting, see Dyckman,
Downes, and Magee [1975], Lev [1974] especially Chapters 14 and
15, and Beaver [1981]. - . :

*Current operating profit . . . indicates whether or not the
current proceeds from the sale of product are sufficient t
cover the current cost -of the factors of production used in
producing that product. . . Current operating profit, therefore,
is essentially the long-run profit associated with the existing
process of production carried on under existing conditions.
[Revsine, 1973: p. 72] See also Edwards and ,Bell, Measurement of
Business Income, University of California Press, 1961: pp.
98-99.

3See  Albrecht, Lookabill, and McKeown, 1977 for further
citations. =

"For a more detailed elaboration on the importance of cash-flow
prediction, refer to Statement of Financial Accounting Concepts
No. 1 [FASB, 1978], paragraphs 44-49 and - paragraphs 37-39
respectively.

5See Lev, 1974, especiélly pages 109-132.

*Regular revenues and expenses from the main activities of a
firm plus any irreqular gains, losses, ;@Nenues and expenses. As
well, the issue of such distinctions was also raised.

3,
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Specifically, the question of T"partitioning™ the _earnings
statement, as there is no demonstrated evidence one way ' or he
other as to the 1increased 1information content of such
separation, or to the non-existence of management's deliberate
attempts (gncome smoothing) to smooth 1income over time
[Copeland, 1968; White, 13970; and Barnea, Ronen and Sadan,
1976], which obviates any point of such separation. ‘

"This no doubt explained the 14 month delay in publication: the
FASB was forced to modify its emphasis on cash flows, per se.

8In a simple enterprise, cash receipts from customers for any
given year tend to approximate revenue recognized for that year.
Similarly, cash payments to suppliers of goods and services tend
to approximate expenses recorded for that period. Net income,
therefore, tends to be a good surrogate for <cash provided by
profit directed activities. However, as credit terms become
longer and more complex, as companies substitute more highly"
specialized and longer lasting plant and equipment for labor, as
the planning horizons of companies become 1longer, and as the
recognition of revenue becomes farther removed from the receipt
.0of cash, the leads and lags batween revenue -and cash receipts
and between expenses and cash outlays become longer and more
pervasive. . . . As a result, n income may greatly exceed cash
provided by profit -directed activities in some years, and the
reverse may occur in other years [FASB, 1980c: p. 26].

Information about the funds flows ‘associated  with subsidiary
categories of operating, investing, and financing activities may

be useful for assessing future cash flows. For example, wusers
may find it helpful to distinguish between_funds provided by
continuing operations and other funds ' provided by operations.
That distinction would indicate the amounts of recurring funds
flows separately from unusual or extraordinary funds flows. A
similar distinction might be made between investments in assets
required for operation and other .investments. [FASB 1980c: -
para. |95] -

'°The { direct method reports aggregates of individual funds
transagftions. If q‘cash concept of funds is adopted, the report
would ‘show, for example, cash received from customers and cash
paid to suppliers. If a working capital concept of funds is
adopted, the report would show revenues and expenses (exclusive
of depreciation and other items that did not provide "or “use -
working capital during the period). [FASB 1980c: para. 100] '
1 1The indirect method reports funds flows from operating
activities by adjusting income for items that do not affect
“funds flows during the period. Because most enterprises use a

9 4

- i . . ‘ 2 3 =




working capital concept of funds, the most common adjustments
appearing in the- reports " are deprec1at10n and amortization
expense; deferred income taxes; gains and losses on the sale of
property, plant, and equlpment- and earnings not . remitted .by
affiliated companies and nbnconsolldated .subsidiaries. [FASB
1980c: para. 1017} " :

'27he indirect method of reporting has the advantage of focusing
on the differences between income and the flows of funds. An
“understanding of the differences may be important to people ' who
wish to assess the "quality"” of income and to those who use
assessments of income ' as an intermediate step 1in assessing
future cash flows. Some people may assess future cash flows by
first assessing future income from reports of past income and.
then converting those assessments to cash flows by allowing for
differences in timing between cash flows and income. Reports of
similar differences in the past are likely to be helpful in that\
process [FASB 1980c: p. 50].

Another advantage of the indirect method 1is that a cash
based funds  statement emphasizes changes in the-.components of
working capital. . . . those changes can have a considerable
impact on the cash flows of an enterprise. Increases in.

investments in receivables and 1nventory, without a
corresponding increase in volume, may indicate an unfavorable
change in the operating environment -- a change 'that may be.

_ important for assessments of future cash flows [FASB, 1980c:
p.53].
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IIT. Testing. the Relationship

Funds Flow Eguations o S

Johnson [1966] and Corcoran and Kwang [1965] both'provide‘

detailed and explicit mathematical treatment of funds flow

equations, Corcoran and Kwang used set notation to represent

changes in assets and liabilities. Johnson on the other hand,<

used an - algebraic model, so it would not be necessary to
reclassify/regroup net changés in order to derive the funds
statement. Furthermore, Johnson's model also provided a system
for cash flow analysis. The main drawback to bdth"studies was
the implicit assumption that suffiéient detail was avéilable for
incorporation into the model.

Specifically, changes in fixed assets must be detailed

enough to provide the gain or loss on sale, and the related

amount of accumulated depreciation reversed. Johnson
T

conveniently avoids this issue by assuming no acquisition of

plant and equipment, and by stating the gain on sale ([p. 576].

Corcoran and Kwang [p. 214] provide a reconstruction of the

property item account.
, o, ]
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If one is preparing ﬁhese statemenﬁs as an 'ins%der',,then
it is likely that the information would be available. However,
published financial statements conta&hed' iﬁ annual reports
rarely provide sufficient detail to allow such calculations.
Often, the Income Statement condenses expenses; details needed
for the mathematical model are missing. “simmons and Graf [p.

-

758] note that

. . . insufficient information concerning asset
acquisition dates, accounting methods used, and similar
essential information tends to force arbitrary
adjustments. In using actual data one .is also limited to
the events which actually occurred.'

However, this shortcoming does not detract from the concept, and
w\\iiivequations can be modified to provide an approximation to the

fequired figures.

od

Methodology

As stated, there 1is little published work from which to
draw. Using the equations of Johnson [1966] as a starting point,
and the more recent work by Lawson [1980, pp. 11-16], it is
oossiblq to derive a model to be uéilizéd for testing based in
part on funds flow equations and partly on  the resulting

analysis of «changes in financial statement elements and
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accpunts. It is possible to test which flow -- income or égsh --
is a better predictor of future cash flows: a proxy for cash
flow from opérations can be derived from the Statement of
Changes in Financﬁal Position for the périod.

i. To 1income, add back depreciation and other non-cash
items. - ' o

ii. Adjust for changes in current assets and liabilities,
except cash itself. » :

The resulting figure can be used as an‘approximation or cash
r<fiow from regular.earﬁings. From -the "Income Statement - we- can
find 'net 1income before extraordinary items', as well as 'net
income after extraordinary items'. It is necessary to wutilize
borh_ measures of income, since we do not know where therimpaCt

of extraordinary items will be felt. We can present the change/

" in cash (as reported on the Balance Sheet) in the following

identity:

Change in Cash amounts arising from dealings

with owners (investors)

+ amounts arising from dealings
with 1long-term creditors

+ amounts -arising from dealings
in° long-term assets

+ amounts arising from operations.

27
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The (Question of articulation is not at issue here; it can
be shown that the figures derived for 5'cash flow’ will
articulate with a figure derived as follows:

i. Using the actual change in cash, add back dividends, and
either add reduction 1in share capital, or deduct
" .increases in share capital.. This resultant figure
represents the cash flow A 'pool' available before

- investor transactions. )

ii, From the figure derived in (i) above, subtract the net
change in long-term debt. This amount is the <cash flow
'pool' before transactions with both investors and

‘creditors. ' :

iii.

fixed and other 1long-term assets. This figure then,
should articulate with the amount designated as 'cash
flow from operations' by means of the working capital
adjustment method. ’

RY

As mentioned earlier, the major issue is which cash flow(s)

should be predicted? Are - we primarily concerned with the

investor group? If so, then the figure from (i) would be the
appropriate surrogate. On the othe; hand, it has been argued
that we wish to examine the cash flow\\té ‘both creditors and
investors (Trueblcod Report), and so the figure derived in (ii)
should be used. Finally, the FASB seems to favour a term --
withoutr definition Z-‘cash flow from regular operations, which
might be considered"aS'(iii),above. |

It is less difficult to decide what earnings figure should

'befhu5é53”fﬁéféféEEWEEiiﬁfﬁb basicifigurggﬁof interest: earnings

"Take the figure from (ii), and account = for <changes in

"before extraordinary items, and earnings after extraordinary

N\
iz?gang Moreover, it 1is «clear that the latter figure is the

1

28



proverbial 'bottom line', and represents the amount available to
the investors. However, for predicting cash flows to groups
other than'investors, earnings before extraordinéry items would

appeaf to be a more appropriate variable.

Variable Specification

One major difficulty in évaluating‘thé'FA§§tcdnEéhtion'Iies
in the f;rmulation of_the variables. Moreover, the form of the
model<€Eseif is unéféar: there is no official pronouncement as
to what the model should be. The FASB implies that earnings,
based on accrual accounting, will be a ‘better; pfedictor_ of
future cash flows than past cash flows.? But the Board does not
state how to prepare this forecast, nor is ‘(as previously
stated) oné even shown how to make this transition from earnings
to cash flow.

Although we attempt to isolate the impéct of>ope:ations to
satisfy the FASB's emphasis on ;regularvearnings',‘it can be
arqued that cash inflows ‘and outflows for the purchase of
long-lived assets should be part of 'regular earnings' cash

flows. In general, these items contribute to the generation of

earnings from operations, and thus should be included.'Alsé; the

exciuSibn,of césh,ra{sed throughi long-term financing may be

questioned: these funds are used for purposes that may

\ .
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contriSﬁtey to earnings from operations, and in any case, the
cost of debt service is ah operating charge.

‘Another shortcoming is the estimator for cash flow.? We are
;rying to estimate thfee different cash fiows, starting with the
disclosure of cash balances in the financial'iziétéments. But

nly Cash' as a

many companies do not disclose 'Cash and

separate line item. Furthermore, there is no easy way (if any)

to determine whether the 1impact of extraordinary items is"

isolated in the proper cash flow figure, and even more basic; if

we have the 'correct' value for. our desired cash flow.
Consequently, estimates for these desired cash flows will be

needed. ‘ s

‘Nominal or Constant Dollars .

2
Another 1issue to be resolved is whether measurement of the
variables should be in nominal dollars or constant dollars.
Since <cash is a monetary item, it would seem logical to examine
the data in constant terms. In this context, the Gross National

Expenditure [GNE] implicit price deflator will be used.

However, when a business decision is made, the potential

-3

but -at—the amount to be received inm the future. Furthermore, the

expectation of continued inflation will lead to expectation of

~
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larger nominal amounts of cash being received: ’‘inflation fuels

-

itself, so to speak, and fuels the expectations of
continually-increasing cash flows. In essence, the historical
cost -model implies dollars of cqnsfant scale,. and a time
preference rate of zero. Inasmuch as reported figures are in
\nominal, and not real, terms, this would also support a
contention of zero time preferencé rate. Consegquently, the
prediétiv? ability of reported earnings will be examined in both

real and nominal terms.

&

The Models

There were three basic relationships® to be be tested;
horeover, there were twéqpermﬁtatidns of eacﬁrmodél as it was
necessary to determine which dollar should be 'used' =-. literal
(nbminal) dollars, or uniform (constant) dollars.

1. Test net income before extraordinary items:

i. against the cash ,flow pool available to investors,

including the effegts of extraordinary 1items on cash
flows: )

a) 1in real terms

b) 1in nomlnal terms.

ii, agalnst the cash flow pool avallable to 1nvestors and

—creditors, including the effects af_exi:naard;naq;u:emsﬁffi;i

on cash flows:

a) 1in real terms P

v
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b) in nominal terms.

iii, -
against the all-inclusive cash basis of net income,
-which represents cash flow from operations -

"

a) 1in real terms

~"b) "in nominal terms.

!

Test net income after extraordinary items:

. : . <.
i. against the cash flow pool available to investors,
including the effects of eéxtraordinary 1items on cash
flows: ‘

a) in real terms
b) in nominal terms. -

ii. against the <cash flow pool available to investors and
creditors, including the effects of extraordinary items
on cash flows:

a) 1in real terms

b)' in nominal terms. , , ‘ F

iii.
against the all-inclusive cash basis of net income,
which represents cash flow from operations

a) in real terms
b) in nominal terms.

Test past cash flows available to investors, which includes
the impact of extraordinary items, against the cash flow
pool available to investors, including the effects of
extraordinary items on cash flows: )

a) in real terms®
S
b) in nominal terms. -
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Test past cash flows available to both investors -and
creditors, which includes the impact of extraordinary items,

against the cash flow pool available to investors and
creditors, 1including the effects of extraordinary items on

cash flows:
a) in real terms
b) in nominal terms.

Test past cash flows from operations, representing the
all-inclusive cash basis , of income, against . the
all-inclusive cash basis of net dincome, which represents
cash flow from operations

a) in real terms

'b) in nominal terms.

two basic hypotheses are as follows:

There will be no statistical difference between the
predictions made using past accounting income, and those
made using past cash flows. ~

There will be statistical difference between the predictions
made using past accounting income, and those made using past
cash flows.

There will be no statistical difference between the results
obtained using nominal figures, and those obtained from
models stated in real terms. ' -

There will be statistical difference between the results
obtained using nominal figures, and those obtained from
models stated in real terms.

alternate hypothesis for both tests is two-tailed:-we-have

no a Qriori'expectations concerning the alternative hypotheses.
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Sample Size

The last question to be resolved was one of sample size.
The sample size was severly limited by the inability to obtain
published financial statements -- annual reports —~4thatrcovered
a long enough time period. A minimum of twenty observations for
each éompany was desired so that sufficient degrees of freedom
remained after ‘lagging operations. At present, data  are
available from twenty-eight companieé (see Aappendix 1), with
each company contributing on aQerage thir%y observations. There
is one company [Inco Limited] for which forty-five observations
are available, and one [Cominco Ltd.] Qhere seventy observations
were obtained. The sample itself 1is not strictly random, as
firms whose time-series did not extend at least twenty years
were excluded. Nonetheless, the éample examines mbst types of
fiéms,‘with the main exception being the retail merchandising
industry. Manufacturing, mining,‘ 0oil and gas, forestry, and
regulated (pipelines) industries were available. As to the
extent 6f Fhe sample -~ twenty-eight companies -- it was decided
that such a number Qés sufficient for purposes of this study.

For purposes of comparison, a Box-Jenkins?® testf was

s _ .

considered for the laggediendogenoué model using Cominco Ltd.
and possibly on Inco Limited as well. However, this procedure

was abandoned. The larger the sample, the more like;y there is
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to be a structural <change 1in the model. The uhderlying
» assumption needed for a Box-Jenkins model to be valid, is one of
"stationary process'. Watts and Leftwich [1977, p: 255] contend

that:

. . . extension of the time period increases the
likelihood of ‘structural change, since there 1is a
greater opportunity for the time series of earnings to
change from one stationary process to another, because
of some real'event, such as a merger. '

Basically, the trade-off is between reguction of the ‘sampling
error, and iHcréasing thé possibilipy of structural change.

However, the least-squares technique is also not without
criticism. Watts and Leftwich " [p. 254)] report that previous
_researchers determinéd ‘that auto-regressive moving-average
[ARMA] or moving;average [MA] processes: tended to be 'biésea
downwards, and that the true null hypothesis would be rejected
too often when the sample size was thirty observations.

Finally, the sample data itself would be less than perfect:
given ‘the ex post nature of the éarﬁings figure presented in
annual reports, one must consider the 1issue of fincome

smoothing'. °~ Income smoothing 1is not a recent phenomenon.

Chatfield [p. 117] notes that in 1931, a British court case --

Rex vs. Kylsant -- dealt with the firm's admitted practice of
turning operating losses into apparent profits - by - crediting -

portions of a tax reserve to the profit and loss account.
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Chatfield further notes [p. 117] that the auditor's defense was
that " . . : management had the right to smooth .income; that in
fact such conservative practice was needed to stabilize

dividends and promote investor confidence."” Ball and Watts

[1972, p. 664] 'noted that " . . . [income] smoothing is an

attempt to reduce the variance of income around its

expectation." They further stated that . . .

. '. . sources imply that the expectation of income is a
function of time or is constant. Smoothing implies a
return to good times, on average, after bad times,
during which income decreases are artificially reduced
by smoothing practices. It implies that many increases
in income are also temporary, and can therefore be

smoothed in order to avoid the impression of permanence.

Ronen and Sadan [1981] note that the issue of income

>

smoothing has been discussed as far back as 1953, and that the

mid-60's saw an intensive investigation. of the means and

consequences of income smoothing. It can be argued that the

objective of 1income smoothing 1is beneficial: by_reducing the
variance of reported income about some  hypotheti¢al mean, it
could improve the predictive ability of- income. There is a
strong management~di§incentive to wide‘}ncome fluctuation. Such
occurrences are gﬁﬁcelved as signals of "trouble' , and can lead
to a lack of investor confidence (downward fluctuatlons) or: én

increase in government interference (monopoly perceived). Ronen
- N,
4 ~

and Sadan conclude that there is [p. 77] empirical evidence that
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~smoothing does occur. .

The implication for accounting research and prediction is

significant. Income smoothing implies a 'mean-reverting' basis

for earnings streams, although in the - context

2

qf predicting
future earnings. If the underiying é;ructure is mean-reverting,
this fact would enhancé predictability of income. It is less
certain if it would have any impact on the predictability of

future cash flows.
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Notes

- 'Lev [1974, p. 114] notes that simulation studies, such as those

conducted by Simmons and Gray are also quite restricted, since
it 1is difficult to generalize results beyond the conditions

‘assumed in the simulation process.

2FASB 1978, paragraph 43.

JPirst differences provides a measure of the change in cash from
year to year: i.e. cash flow.

“There are in fact six relationships and twelve models, inasmuch
as both earnings vs. cash flow, and cash flow vs. cash flow will
be examined for predictive ability, in real and nominal terms.

| 14 . .

See Box, 'George E., and Gwilym Jenkins, Time Series Analysis,
Forecasting and Control, revised edition, Holden-Day, Inc. San
Francisco, 1976. Basically, the Box-Jenkins method is a complex
mathematically sophisticated technique for time-series analysis.
The model systematically eliminates inappropriate models until
the most suitable one is left for the data being considered. A
three-step procedure of identification, estimation, and
diagnostic checking is used to arrive at a specific model. Thus,
one can function with complex data -patterns, and the forecaster
is not forced to initially describe these data patterns.

[Sullivan and Claycombe, 1977: p. 223]
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IV. The Time-Series Models

Structural Form . =

The same basic form was USgd for ~all linear regression
modgﬂs, name%y
Y ="9g + gX *+ ¢
where 'X' represents the vector of independent variables. There
were two sets of equations used -- one in 'real' terms, and the
second in 'nominal' terms. Moreover, the independent »vagiable
was income (both before and after‘extraordinary jiéms) in one’
version, and<cash flow -- the;éndogénous Qa;igble with suitable
lags -- 'in a second grduping. An éxémination of Appendix II
provides é listing of the four models used to test:the cash flow
potentiéi available to inVestors. The same procedure  was
utilized to test the relationships for cash 'flow to investors
and creditors (as a group), and cash flow from operations.
The models were. tested using an ordinary least squares

-

[oLS] proceﬂﬁ;;, and no correction was attempted for seriali

/
7

1 . . P . . . . o
correlation, This 'ommission' was deliberate, and ' deemed

necessary, to maintain consistency in the examination pre;%ss.

Moreover, such action allowed comparability between results
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obtained from the models using lagged independent variables, andJ'
the set of lagged endogenous models. Durbin and Watson [1950, p.
410] state "[the "tests] do not . . . apply to autoregressive
schemeé\éﬂﬁ\f\\w/—models in which lagged valués of the dependent
variable occur as independen;fvafiables." They further note [p.
410] that ". . . thevtests?a;e valid only 1if the indepenéent
variables 1in the regression can be regafded as 'fixed'."
Conﬁequently, using the Durbin-Watson statistic as an 1indicator
of serial correlation may be valid for models where the
independent variables are lagged, but it is pinappropr@ate when
lagged endogenous variables are the regressors. |

However, the objective of-: this study was to aétermine
whether cash floQ is bétter predicted by past cash flows, or by

past reported accounting income. The study was not designed to

actually predict these forehasted cash flows, Correcting for

serial cof;elation is not appropriate in this case. The
eqguations are no longer specified in terms of past income when
corrected using‘ generalized Teast sqﬁares, but are transformed
into a function of past income and past cash flows. We ha?e in
effect changed the models, and thusﬁcannot compare the results
of ordinary least squares and the icorrectioné made using
genefalized least squares. In addition, there {s evidence»that-
some firms' follow an autocorfelatiéﬁ'”pafféfﬁ”’thaf is higher
than first-order. -The fi;stzéféer autocorrelation co-efficient
may be significant, but the Durbin-Watson statistic test is
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meant only for first-order detection.

2k

Specification Error

One reason that autocorrelation can be present in results
obtained from &% regression model is the failure to correctly
specify that model. The covariance of the error term is wusually

expected to be zero:

E{UiUj] = 0 when i # j

But, if the model omits a variable, or it is not correctly -

specified, then the results may'exhibit-serial correlation. It

is likély that both errors have occurred in certain applications

of the models .in this study, although not necessarily at the

same time. ’

The variables being treated asrdependent variables -- cash
flows -- are not known with certainty. They are endogenously
determined in the context of the models, and there is no 'true'
value against which they can be compared. Consider the méthod of
determinatipn: we have proposed two alternative schemes -to
determine cash flow from operations. One mefhod [CF3 in the

example follbwing] utilizes a' 'layer' type of ‘approach. We use

the actual change in cash over one year as a starfing point, and

then adjust for dealings with owners, creditors, and others. The

remainder should be 'cash flow from operations'. The second
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method adopted utilizes 1in essence a change ~Nn financial
position on a cash basis analysis to extract the sg@me remainder

-- cash flow from operations [WCF in the example following]. But

\

there is no way to determine whether the ‘intermediate steps are’

correct. That 1is, the values obtained.for cash flow pool for
investors [CF1], and cash flow pool for investors and creditors
[CF2] have no counterpart in the latter analysis.

- A comparison between the two alternative 'cash flow from

operations"™ values was made for each company in the sample. A

rough rule of thumb was then wutilized: 1if the difference?

between the two values was less than -3 .x 103, then it wasﬁ

assumed that the two methods articulated, and the variables wére
'correct'. However, this still did not guarantee that the values
aScribed to CF1 and CF2 were correct. Moreover, the goal of
articulation }éq&ifed,’ in  méhy ééses;: the inclusion of
extréorainary items in the latter method [WCF].

Alcan Aluminium Limited  is a typical® example. Table 1
shows that the two alternative 'cash flow from operations'
values did not articulafe prior to the 1inclusion of
extraérdinary items. ﬁote that Table 1 starts ‘in 1950, with
-2859 x 163 being the difference in 1950, -564 x 103 beiﬁg fhe

difference in 1951, -2854 x 10? the'difference for 1952, and  so

f an analysis -

of changes in financial position on a cash basis, it does not

tell us where the impact of those extraordinary items belongs.
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ésages this imbact belong to CFI? Is it“CFZ?'Or, does it manifest
itself in cash flow from operations?’

An examination of Table 2 shows that the variance has been
virtually eliminated by the iqclusion of extraordinary items.
Table 3 clearly shows that Ehere are only two yeérs\ when
articuiation : was épparently not” poéﬁdbié. Howevet, an

“examination of the wunderlying circumstances reveals that in

1969, @alcan changed its reporting procedures from Canadian to

Unitéd-States.ddllérﬁ.'Fﬁffhérmoré;'in 1980, the firm switched

from dropping three zeros (reporting in thousands of dollars) to
dropping six zeroé;(reporting in millions of -dollars). These
‘chaggés created irreconcilable differences.

| Consequently, we are faced with'agceptancejof a model where
vériable specification is somewhat suspect. It is likely that
thé existance of serial correlation is éartialiywafffibdtébie to

this situation.

v edirl et
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Table 1
N  ALCAN:DIFF --  1In Dollars
-Annual Data From 1950 To 1980

Comparison of Alternative Methods of Determining
Cash Flow from Operations Prior to the Inclusion

of Extraordinary Items

+=======+===:=======:====+================+======='='========+
1950 -2859x10° -564x103 -2854x10°
1953 -22942x10% , 221x10° -867x10°3
1956 ___400x10° 291x10° 454x10°
1959 "1894x10° 1622x10° 24371x10°3
1962 -8989x10° -1254x10° -17694x10°?
1965 0 -12300x10° . =1x10°
1968 1x103 37653x101 -9029%10*
1971 -7142x10°3 0o - 0
1974 -27364x10°3 -12430x10°3 6293x10°3
1977 0 -28760x10° -21509x10°
1980 -30x10°
b Y T T T R o o T S e e Y T s

Téble 2 “
ALCAN:DIFFEI -- In Dollars
Annual Data From 1950 To 1980

Comparison of Alternative Methods of Determining

1950 0 2x103 1x10°3
1953 -2x103 0 0
1956 2x10% (I 2x103
1959 -2x10°3 2x103 0
1962 0 0 1x10°3
1965 0 0 -1x103
1968 1x103 37653x10° 0
1971 0 0 4 0
1974 0o o 0 .
1977 0 0 0
1980 -30x10°

Cash Flow from Operations

After the Inclusion

of Extraordinary Items
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Table 3
ALCAN:ERREI -- In Dollars
Annual Data From 1950 To 1980
Years When the Two Alternétive Methods Divaot Articulate
+=======+================+======;=========+================+
1950 0 0 0
1953 0 0 0
1956 0 0 0
1959 0 0 0
1962 0 0 0
1965 0 o 0
1968 0 37653x10° 0
1971 0 0 0
1974 0 0 -0
1977 0 0 0
1980 -30x10°3
dzmzc===+==—=====scs==s====+x====c=====x======t+================+

Heteroscedasticity and Multicollinearity

" (; o
Heteroscedasticity occurs when the assumption of constant

variance of the disturbances is ;Tnigted. In general

E[UiUj] = ¢% for i = 3 . \

//J Moreover, the variance of the disturbances should not be related
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either directly or inversely to ~changes 1in the regressors.
However, the assumption of constant ‘variance can also be,
violated if thé model fails to inélude all relevént ;égressors.
Dutta [p. 127] notes that "[i]t is relativély safe to assume
homoécedasticity [exists] . . . in studies based on aggregative
time-series éata) since the variables are of a similar magnitude
for successive time—period»obsefvations." |

" If we were interested in: individual variables for this
study, the existance of.;heteroscedasticity wouldr be quite
-troublesomé.. The values éor "s' in the regression equafions
_determinea'by the'ordinaré leastrsquareg procedure would exhibit
larger varijance than if they /;ere' deterhineé with  the

generalized least squares procedure. However, an examination of-.

-

-

the residuals® implies that heteroscedasticity is not evident.
The existence of multicoilinearity in a regression model is
not as damaging as that of serial cérrelation. The reéults from
the regression equations were sampled (refer- to the footnote
concerning the testing for heteroscedasticity), and it is likely
that any mﬁlticollinearity‘that éxisgs is not consistent. There
are case® where multicollinearity is not present, and there are
instances where the presence of multicollihearity is strongly
indicated; | )
Héwever, the implications of multicollinearity for this
study are minimal, This is a forécgsting model, and no

inferences are being drawn from the individual parameters.
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Although the standard errors, and the co-efficients themselves

change when the bounds of the régressions are altered, the

extent of this’ change 1is not substantiél. Finally, it ds
.

ekpected that if multicollinearity\aoes exist, then the pattern

wili continue into the future, and forecasting will impqund'this

qonditioh. AS well, there is no way to gcorrect for

multicollinearity in the context of this study. We cannot get

additional 7data elements; we cannot add anotHer independent

variable without changing the structural form, aqﬂ we cannot

N ) A ’ )
transform/;ﬁe variables, since there is. no readily apparent form
5 ) /

to utilize.
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Notes

'TransCanada PipeLines Limited and Interprovincial Pipe Lines
Limited seem to follow a higher than first-order serial
correlation pattern, 1in that correction via generalized least
squares specifying second order serial coérrelation [GLS Auto 2]
improves the results obtained from the ordinary least squares
procedure, by reducing the standard error of the estimate.

A difference of 3 was assumed immaterial, due to possible
rounding errors 'in- the original data céllection process. The
data collection process -dropped the 1last three digits from
amounts in the financial "statements, so the difference really is
3 x 107,

*Tables 1, 2, and 3 were generated through TROLL's output
options, and then- saved. Note that ALCAN:WCF refers to cash flow
from operations generated by the financial position changes
method, while ALCAN:CF3 refers to this value determined via the
'layer' method. Note also that ALCAN:WCFEI refers to the first
method with the inclusion of extraordinary items. Refer to
Appendix II for a fuller discussion on TROLL itself. ’

“The residuals were examined on a random basis. There were
twelve equations in three models for twenty-eight companies, or
1,008 eguations when income was the independent variable, and an
equal 1,008 when income was examined in real terms. There were
exactly half that many equations when cash flows served as the
independent, variable. In total, there were 3,024 eguations, and
an examination of the residuals for heteroscedasticity would
have been counterproductive, given the likelihood of
heteroscedasticity actually being present in in a form strong
enough to ‘influence the results from this study.
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V. Observations and Results

\

Criteria for Comparison

We are concerned with comparing two. sets of forecasting

models, and then testing our original hypothesis. Therefore, we

have adopted two measures as criteria for comparison. The first

measure is the 'R2' from the regreSSion models. The second
‘measure is the standard error of - the estimate. It should be
noted that there are instances where these two measures are

inconsistent with each other. Phat is, we would expect that the

equation generating the lower standard error of the estimate in

each pair should also generate. the higher R2?. This condition
does not always obtain. However, the number of cases is hot
significant, and the absolute magnitude of the difference is

also relatively immaterial. Kennedy [1979: pp. 147-9] discusses

some of the difficulties present in evaluating forecasting

models, and notes [p.149] that "[t]here is little concensus on
the meaning of 'better' for forecasting purposes . .. choose

the predictor with the smallest mean square error."” . =

.
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Observations

Each cash flow was tested in the fashion outlined in
. Appendix II. The equation that gave the smallest standard error
of the estimate was chosen as the 'best' for each alternative.
That 1is, each compafison was made in nominal terms, and‘in real

‘terms, as well as for both alternatives: once with past cash

5°

flows as the independent variable, and secondly, with past
accounting income as the independent- variabie. These results
were then compared 'cash flow' to 'cash flow' ﬁofdetermine which
alternative is a 'better' predictor. The resnlts are summarized
in Appendix III,

Consider first the twelve equatiens using past reporfed
accounting income as the independent yariableE,Table 4 provides
an 'indicatien of the frequency with which each equation was
chosen- as 'beet' for each of the three postulated cash flows. In
additien, an examination of Figure 1, which provides a
histograph of the.168 results, shows that there was no readily
discernable pattern as to which equatiSh performed as the 'best':
predictor, when accounting income .Served as the independent

variable.
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Table 4

Equation Chosen as Best Predictor

" When Income is the Independent Variable

Cash Cash Cash™ All
Flow Flow Flow Cash
CFa CF2 CF3 Flows
e ———— et —— Tl ittt atatatatata
Equation |01 3 2 2 -7
02 2 .2 -2 6
Number 03 o 0 1 2
04 6 3 4 13
Chosen 05 2 2 1 5
06 4 4 2 10
in 07 1 4 1. 6
: 08 2 3 1 6
Nominal |09 1 1 2 4
10 4 4 - 7 15
Terms 11 0 0 3 3
12 2 -3 2 7
o —————— e —————— etttk Sttt R
Equation |01 6 1 5 12
02 3 3 1 7
Number 03 2 - 1 . c 3 6
’ 04 2 2 4 8
Chosen- 05 1 2 2 5
106 2 1 0 - 3
in 07 4 6 37 13
08 1 5 1 7
Real 09 1 1 0 2
10 1 2 2 5
Terms 11 1 2 4 -7
12| 4 : 2 3 9
+———————— +——tm—————— Bt ettt L Lt
Equation - 01 9 3 7 19
02 5 5 3 13
Number 03 3 1 4 8
, 04 8 5 8. 21
Chosen . |05 3 4 3 10
06 -6 5 2 13
Real ‘and {07 5. 10 4 19
08 3 8 2. 13
Nominal |09 2 2 2 e T T
10 5 6 9 20
Terms Tt - - 2 F—-— - 10
e to—tm—m—m— o ———— e ——— tmmm e ——— +
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"Best' Equation for Predicting Cash Flows
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Nominal Terms
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Figure 2

‘Best’ Equation for Predicting Cash Flows

Income as the Independent Variable
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Although there 1is no pattéfn,'»it is clear that there is a
'preference' to certain of the twelve equations as evidenced in .

Figure 1.

1. Equation 1 occurs 19 .times or 11.3% of the time. This
equation simply says that next year's cash flow is a
function of last year's income before extraordinary items.

2. Equation -4 occurs 21 times —-- the most often -- and it says

’ that 12.5% of the time, next year's cash flow is a function

+of the last three year's income before extraordinary items.

3. Equation 7  occurs 19 times or 11.3% of the time. It is a
modification of equation 1: namely, last year's _income
before extraordinary items, but the model includes a trend
factor.

4. Equation 10 occurs 20 times, or 11.9% of the time. It also

is a modified version of equation 4: namely, the inclusion
of a trend factor to the three years of lagged income.

Overall, there 1is no realm choice emerging from the
analysis. Of the 168 equations examined, 82, or just under
one—-half require a trengi factor, while 86 of them do not.
Moreovef, an examination of Figurevz, which disaggregates the
results of Figure 1, into nominal and real termé, shéws that the
preference of the model for equations 4, 7 and 10 is borne out.

~In nominal terms, equations 4 and 10 are 'best' most often,
while in real terms, equation 7 stands out.

Now consider the six equations wherein past cash flows
served as the independent variable. Table 5 provides . an

indication of the frequency with which each equation was chosen

as 'best' for each of the three postulated cash flows. In
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addition, Figure 3 provides a histograph 6f the'equation chosen
'bést' Vfor the three'postuléted cash flows. Moreover, there is
no artificial distinction between 'income before ext;aordinary
items' and fiﬁcome after e#traordinary items', since we cannot
tell where the impact of those extraérdinary‘items will.berfelt.
We cannot determine which‘ césﬁ'flow is affected, and so.cash

flow is always after extraordinary items. B

Table 5
Equation Chosen as Best Predictor

When Cash Flow is the Independent Variable

o e o ————— Fom - ——— +
Cash Cash Cash Aall
Flow Flow Flow Cash \
CF1 CF2 CF3 Flows
Fomm——————— Bt Sl Fom e ———— tm————— - tmmm +
Equation |01 1 4 0 . 5
Number 02 0 2 1 3
Chosen 03 1 3 5 9
in 04 7 8 5 20
Nominal |05} 9 4 ?9 22
Terms 06 10 7 /'8 25
ittt A tommm———— e i e — - +
Equation |01 2 8 2 12
Number 02z 3 2 0. 5
Chosen {03 3 3 3 9
in 04 10 5 10 25
Real 05 6 7 6 19
Terms 06 4 3 7 14
Fmm———————— et e o ————— o~ o m +
Equation |01 3 12 2 17
.Number 02 3 4 1 8
Chosen 03| 4 6 8 |, 18
- Real and |04 17 1 13 15 | .45 e
Nominal |05 15 11 15 41
Terms |06 14 10 15 39 ‘
tm————————— b ————— Fm——————— e ——— b o + :
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Cash Flow as

Figure 4

‘Best’ Equation for Predicting Cash Flows
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There clearly is a pattern, as shown in Figure 3, when cash
flow is regressed on itself. The pattern 1is fairy consistent,

examining the results in real

s

regardless of whether we are
2 -
2 v - . .
terms, or in nominal terms. Figure 4 gives the disaggregated

results of Figure 3, for the models using past cash flows as the

independent varjabies.

1. Equation 4 is chosen as 'best' 45 times. This 1is 26.8% of
the time, and it is interesting to note that this eguation
is the analog of equation 7 1in the income  models.
Specifically, next vyear's cash flow is a function of last
year's cash flow and a trend factor.

2. Equation 5 occurs 41 times; that is, 24.4% of the results

- indicate a preferen for this model. This equation states
that we need a trend factqr and two years of lagged past
cash flows to determine next year's forecast.

3. Finally, eguation 6 1s chosen 39 times out of 168
opportunities, or 23.2% of the time. This version requires a
trend factor, and  three years of lagged cash flows to
predict next year's figure.

In total, the cash flow models require a trend variggﬁek\fr

125 of the 168 equations, or 74.41%'of the time. An examination

of Figure 4 shows that the trend variable is needed in both

alternatives, although there is some variance between the real

and nominal terms.

Iffwe'noy consider the results for both alternatives, we

¥

find that although we cannot draw many conclusions as to which

form of the model is 'best', there is evidence that certain of

the cash flé&é' éfe ﬁéré reééii&rfégeéésfed using aire;;éééioﬁ
model. SpecifiEally, Table 6 provides‘ an indication of the
g , : _
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relative efficacy of the two alternative independent variables.
Figure 5 provides a histograph of the results, showing that cash
flow from operations is most likely to be forecast wusing the

AY

linear regression model.

Table 6
Relative Efficiency of Income and

Cash Flows as Predictors of Future Cash Flows

o ——— fom e ——— e —————— +

Predictor |Predictor.{Combined:
is is Income &
: Income |[Cash Flow,/|Cash Flow
tm—m———— ———ttm—— g —— - e ——t————————— +
Cash Flows|CF1 6 , 10 16
in Nominal|CF2 1 2 -3
Terms CF3 21 16 37
o m—m e ——— T Fmm——————— tmmm e ——— +
Cash Flows|CF1 6 9 15
in Real CF2 2 3 ;5
Terms CF3 20 16 - 36
o ——————— tmm—p——————— Fomm—————— trm—————t +
Cash Flows|CF1 12 19 ©31
Nominal & |CF2| 3 5 . 8
Real Terms|CF3 41 32° i 73
e ——————— o ——— T +
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variable. Figufe 6 shows that there is virtually no difference

in the>_results obtainedrwith income as the lagged independent
variable‘in nominal terms, and real terms. Using no@&nal terms,
twenty-one jof twenty—eight firms,. or exactly 75% of the
companies tested have cash flow:fron operations best"predicted
by the regression model. Even in real terms, there is only a
slight difference: twenty firms, rather than twentf—one, have
cash; flow from operations best predicted by the regression
model. ' | ” *

In izges where we wutilized past cash flows as the

indepenaent variable, there is the same tyﬁe of pattern. Figure

7 provides the disaggregated results.'Here.we see that cash flow

from operations is best predicted sixteen times in both nominal

and real terms, but casn f%ow to investors is choeen ten times
in 7 noninal terms, and nine rtjhes ih 7feair terms. fhese
differences, like the differences ebserved when ineome is the
independent'variable are insignificant when we compar#i'nominal'

results with 'real' results.

s
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using income as the independent variable, and compare these
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outcomes. But, the regression model is most successful as a
forecasting method when we are examining cash flow from

operations.

S U

Results . ) N
ST ’ ' - = ;""."l":m, N - - ’

: e k3 : e T
£ ST L st e ALMETT ., o
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4

The results obtained from this study can bé used to teét

the two hypotheses advanced in Chapter 3 of this -thesis. The
: , . ; ‘

main objective of the study was to provide data to assess the
contention that past reported accpuntigg’ income was a better
predictor of future cash flows than was past cash flows. A
secondary objective was to determine whether variable
specification should be in nominal or real terms.

A . test statistic can be developed using the normal
approximétion to the binomial théorem. Recall that. the
sténdafdized normal distributionc utilizes a 'z-value' fbr‘

comparison, and is of the form

Z=1(x - u)/e

The binomial approximation is of the form

Z = (x - np)/{npg)® %
To examine the . first of the VhypotheSes, we calculate the

"z-value' using the results from the study.
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i, We are testing a contention that there will be no
difference between results obtained wutilizing past
accounting income as the independent variable, and past
cash flows as the independent variable. Therefore, 'p' =
0.5, which will also be the value of 'q'..

ii. There were 168 observations, comprising 28 companies in
three models, in both nominal and real terms. Therefore,
'n' = 168.

iii. . o

We observed that 120 of the 168 paired comparisong have

future cash flows better predicted by past reported
accountirg income, than by past cash flows. Therefore,

~ 'x' = 120. See Appendix III for further details.

iv. Given .that there were 168 observations (trials), and’
that the probability of success is set at one-half, we
find that. the expected value of 'np' will be 84; that
is, the mean of the distribution will be 84
observations. ' '

v. Finally, we can approximate the standafd deviationbby
taking the square root of 'npqg', where n=168, p = g =
0.5, and thus equals the square root of 42, or 6.48
Thus,' we robtaiﬁmé”'i—Vélue"of 5;55; théh méans there is
virtually no probability of observing 120 successes' in 168 "
trials, given that we assume th; probability of success if )
one-half. Theref?re, we reject the_nﬁll hypothesis,ﬂand conclude
‘that past repofted accounting income is indeed a better
predictor of future cash flows than are past cash flows. |
Following tpe format for the first hypothesis, we can also:

determine whether there is any difference in real or nominal

term specification. The only change will be 1in the observed

random variable, which was 120 in the first test. In this case,

we observe that 144 of the 168rpa{75 obtained .'better' results
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‘(higher R? and lower. standard error of the estimate) when
nominal terms were specified. Thus we obtain a ‘z-value' of 9.26
which‘méans there is virtually no probability of observing 144

successes in 168 trials, given that we assume the probability of
» g

‘success is one-half. Therefore, we reject the null hypothesis,

and conclude that variable specification should be invno%dnal,
rather than real terms.

It is more difficult to draw inferences from the fact that
the models seem able to férécaét caﬁh flow from operations with
consistency. We did not é priori expect that any one cash flow
would bek easier to predict, or that ény,one cash flow would be
predicted 'best' most often. However, it 1is clear that “the
success of the’'model in predicting cash flow from operations is
non—random,ysince 73 of 112 cases, or 65.18% of the ‘total,

provides 'best' results for cash flow from operations.



Notes v ' . e *

<

'No correction was made for the fact that the binomial theorem
refers to discrete phenomena, while the normal distribution is

intended to evaluate continuous phenomena. - The size of the.

sample, and the overwhelming size of the 'z-value' indicate that

the half-unit correction would have no impact on our acceptance

or rejection of the null‘hypothesis.
) - b
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VI. Conclusions

Analysis

An analysis of the results'and observations reveals some //
interesting points. We can conélude fhat our original intentions”\w///
have been realized, and we have demonstrated that past reported
accounting income ié indeed a better predictor of future cash

flows than are ‘past cash flows. Moreover, we have also revealed

that -the variable specification for a linear regression form is

better suited in nominal terms. *

However, ;herénalysis also reveals,somé,problems rwith the
entire issue of cash flow prediction. We have utilized linear
regression models for testing, and in <certain instances, this
form is undoubtably suitable. For exémple, we are able to obtain
an R? of 0.96650 when we examine Calgary Power Ltd., and predict
-cash flow from operations. But, for other companies, the results

from the regressions indicate that there is no 'fit'. It is not

clear whether this failure is a consequence of the regression

examining cash flow to gnvestors, we observe that for Dominion

Foundries and Steel, Limited the 'best' of the twelve equations
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‘(see Appendix III) yields an R? of only 0.06516; the

'F-statistic’ is similarly poor: it ié less than 2.00. Refer t;
Table 5 for a comparison of the R2's for the 'best' equations in
the models. This table gives theihighést R? obtained as well as
the relative

the lowest, and provides some indication as to

efficacy of the regression models .in predicting future cash

69

flows.
Table 7
Relative Efficacy of Predictors )
As Evidenced by the R? Obtained
Fomm e 2 ————— o +
Predictor is Predictor is
Income Cash Flow
o T ot thmmm e —— fmm e ———— +
Which Highest| Lowest Highest| Lowest
Cash 'Best' | 'Best' 'Best' 'Best'
Flow| |R-square|R-square| |R-square |R-square
———— e ————— o ——— e it e +
CF1 0.94354| 0.06516|| 0.96504|-0.03891
CF2 0.66991]|-0.04764|| 0.67452(-0.03448
CF3 0.96650| 0.20556 0.95045|™0.11433
+-———- +d—m +m————— —t b ———— e
CF1/P 0.77716| 0.03727 0.83507]-0.03444
CF2/pP 0.52387(-0.03254 0.60807{-0.05451.
CF3/P 0.92739(-0.01340 0.83753|-0.03978} -
+———— e ———— o ————— T -+ :
Another difficulty in a forecasting context is the j:
likelihood that the models are mis-specified. It is very é
unrealistic to expect that we can predict cash flows.based é
,‘%
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solely on éither’past reﬁorted accounting income, or past cash
flows. It is iikely that the correct model is some combinatioq.
of these flo&s, or even more pfoBable, there will be additional
exoéenous variable req;ifed for‘many firms.

Morebver, even ifvwe assume that theAliﬁear\regression form
is acceptable for testing purposes, Qermust resolve the issue of
véniable specification. Chapter.4 of this thesis alludes to ‘the

very real  difficulty of wusing an autoregressive form for

testing. Although serial correlation is the main problem, we
Ay ) "

cannot  ignore the existance of heteroscedasticity and

multicollinearity. While it 1is true that/ neither condition
appears to bé present in a form strong enough ﬁo'influence this
study, thené exists the possibility that the correct
specification of ‘either variabies‘ and/qf the models, may
generate these”conditiohs.' - 7 7 7

‘The above issues relate to the testing of the assertion of

cash flow predictibility. The Financial Accounting Standards

Board,has acknowledged that consideration must be given to the

underlying issues by circulating for comment two discussion

memoranda:'the Reporting Earnings Discussion Memorandum [FASB,

1979], and the Funds Flows Discussion Memorandum [FASB, 1980c].

It should be obvious that the more crucial of the two 1s the

former. Any model that specifies income as the independent

variable requires that the definition of income be clear and

unambiguous.
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necessary to elicit the desired data.

RS

The FASB has carefully avoided defining what might be

called "predictive ability' in-its pursuit of forecasting cash
flows. One might view such a term as embracing the concept of a

‘k .
lead indicator and extrapolation. The study by Simmons and Gray

[1969], and those of Greenball [1968a, 1968b] have addressed

~this " concept of 'predictive ability'. But the naive models that
we have examined have not considered this concept. The issue of

“'better' in our context is simply determining which . of the two

alternative indepéndént variables provides a better 'fit' in the

realm of the. regression models. Nowhere have we attempted to
- ’ 1

evaluate what constitutes a 'better' predictor. It is beyond the

"scope. of this study to actually predict the\future cash flows.

This aspect must be left to future researchers.

Noﬁwithétanding the foregoiﬁg, we observed that of the

, , e e ; e
three postulated cash flows, cash flow from operations tended to
be the one that was most effectively forecast. This particular

flow - may be characterized as one depending on ‘'regular

-

_earningﬁ', and the FASB [1979] feels that effort should be’

expended an éegregating regular from irregular components of

earnings. The Board also admits that.,they are not sure what (if

any) cHanes to the format of the Incéme:Statement would be

A further examination of the earnings (or income) issue

requires consideration of what 1§ known as 'functional

fixation'. Ashton [1976], Chang and -Birnberg (19771, and

71
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Abdel-khalik and Kellerq[1979]:are some of the recent studies onr
how this factor af%ects ﬁeﬁception of accounting numbers.
Basic;I;;T\?ﬁnctional fixation is a notion that evolved iﬁ the
literature of psychology. It deals with the inability\of a
‘decision-maker to adjust his views even when he knows that there
has been a <change in the underlying construct that génerateé
'net income", or other such accounting numbers. It |is a;gued
Ehat past experience continues to pe given a large weight in a
decision, even when the circumstanceé that would §ﬁppor£w“5ﬁch
experience no longer obtain. Ashton s article attempts to point
out that the accounting impact of functlonal fixation is not
clearly 1indicated, as thére must be a distinction between
function and use. Chang and Birnberg elaborate. by saying that
the accountlng analog of functional flx1ty must be in fact: 'data
fixity"'. They argue that. £he problem 7is the per51stence of
decision ﬁakers in reacting to data in:historical ways, even

though such action is no longer appropriate [p. 302]:

. « « two types of situations afford decision makers the
opportunity - to exhibit this inflexibility. One is the
decision makers' inability to respond to changes in the
methodology for calculating a data input. The other is
when the same method is used to calculate a data input,
but new numbers are obtained.

. The _study by Abdel-khalik and Keller further supports the —

notion of data fixity, and provides a detailed 1listing [pp.

72



53-57] of the literature. They note [p. 52] EHat?; . «.. some

informed persons are unable to adopt readily new information or

changes in measurement rules relating to” some variables which,

they -have consistently. relied upon . . . in the\pést." They

further state [p. 52 that

- ¢ '
o b

. ... accountants will probably  be unsuccessful in
devising ways of communicating the impact of accounting
- changes . . . without an improved understanding  of how
..users . in. fact - ass1m1late and utilize account1ng numbers

EEEN

y -
Al

The implications for this study, and of <cash"- flow
) . ﬂ ’ V - ) E\ ) . ) . I3 V ’
predictlons 1in “general are 51gn1f1cant. Most accountants

recogn1ze that there:are many ways to arrive at net 1ncome, all

" of them “acceptable, and all accord1ng to generally accepted

account1ng pr1nc1ples [GAAP] ‘Most of qhe American  studies of

this ~ issue have dealt  "with changes in inyentory methods

(LIFO-FIFOQ), or che? significani~chahges in accbunting methods.

-

But ~ in, a <Canadian context, .the inventory issue is' not

A

‘applicable, since few firms use LIFO{.fp%, reporting purposes.

%

However, we 'can;gpint to some structural changes in accounting

methods that occur in Canada. .

1. In 1968, the Canadian 1Institute. of Chartered Accountants

manda{ed compreheHS%ve taxfallocatLongasgthegonlygacceptable_fgggf4*,

"basis fop reporting. There were a feW» exceptlons, whereby

were malnly regulated utilities that could not ‘pass these
costs on te¢ their customers, and so the calculation of the
rate base was on a—~flow-through method. Therefore, the

L. 737 )
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Institute allowed these firms to wutilize the flow-through
method for Treporting purposes. But in 1977, all firms were
forced to utilize the comprehensive allocation method. This
is one instance of a possible data fixity problem. ‘ '

2. -Many firms adjust their depreé¢iation rates periodically.
While these rates may not change by much, the magnitude of
deprec1atlo xpense, 4&nd ‘any resultant tax deferral, must
not be _overlooked. - S N : *x\\

3. Even more slgn1f1cant than a change in depreciation rates is
a change in depreciation.methods. For instance, the British
Columbia Resources Investment. Corporatlon [BCRIC] changed
its method of deprec1atlon in 1981, h

4. A switch- in' accounting for oil and gas ventures will also
create a possible data fixity. That is, if a firm has been
using the - successful-effort ﬂﬁzthod to account for their
explorations, and it changes o a full-cost method, the
impact on reported net income could be substantial.

There are- likely other areas where data fixity_Can arise.

The key point to recognize is'that.all accounting changes affect.

- s

reported income. They are very unlikely to affect cash flow. An

EN

exception might be.:a_fchange in effective tax rates, which
requires a larger tax payment, but that partlcular change wlll
probably be recogn1zed Recall that one model uses past reported
accountlngl income as the predlctor.-,If there "has been a
'structcral change in‘the manner of determination of that net:
B [

income, there will likely be an,ampact 1n its ability-to predict A
rfuture :;sh flows. Consequently, we should consider whether the €§
issue might betten be served by prov1d1ng a range of possible

]

cash flows, rather than a single number.. .. S

Studies on the time-series properties of ~reported net’

income have characterized the earnings process as a stochastic

-
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process, and thus, the;e is some probébility distribution‘which
applies tg expected earnings for a period. Therefore, earnings
can be viewed as a random variable, and the expected value of
the distribution fs the figure for earnings that is most 1likely
to obtain.\ That doé; not mean that we actually observe fhesé
r%éulté. Circumstances can ‘change, or therer may be a poor
'sample’', which results in a value fo; earnings deyiating'from
the expected value.

If one accepts this view, then the task of financial

statement users, and those interested in predicting cash flows,
. g .

is not to aétually choose some value for these variables, but to

examine thié\ postulated probability distribution to obtain
. parameter estimates. Thus, we would expect to get some mean and

variance of the “expected earnings figure, and utilize these

values in our estimate of cash.flows. However, the models used

kig, determine net income, or earnings; do not permit a
probabilistic approach. They generate one value: income (or

earnings). Therefore, we must consider the 1issue of income

'zx/‘\smoothing. o P

If we accept the notion of income smoothing, then
management attempts to reduce the variance of this income

distribution. As mentioned in Chapter 3, Ronen and Sadan [1981]

have concluded that income smoothing does in fact take place..

‘Koch [1981] found that reduction 6ffthe_VVﬁriability of 1income

can raise the price of a security b§ redué?ng the systematic

75 )
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risk - of that security'[g\'574]. Koch dlscussed 1ncome smoothlng
in the context- of trade- offs. He found that the h1gher the cost
of smoothlng, the less llkely 1t was to occur. Norietheless, his
experiment did addvfurther support\to the contention that income
smoothino doesrtake place. .

- If income is mean-reverting (as income smoothing would have
it be), it would enhance the predictive ablllty of 1ncoaj§ nhen]

it was being used to predict itself. It is less certain that

" such a pattern would have any impact when income was notﬁ the
dependent ‘variable. However, when we attempt to correct the
problem of serial correlation of the test results, by means of

| generalized least sqguares, some insights were provided. Using
GLS, a-¢orrection was made by means of an' AR1 (autoregressive
process) correction, and a Mail (mov1ng average process)
correction. While it is dlfflcdlt to compare the results with A

égch other, two facts stood out. Any serial correiation that 

L«R\xréted was of a.negative nature: the Durbin-Watson Vstatistic’

was usually greater than 2.00,"and the value for rho -- the
autocorr'¢lation co-efficient -- was usually negative for the AR?
process, and positive for the MA1 prooess. Secondly, apparent
correction was almost always 'better" when a moving average

process was, assumed the value obtained for the standard error

of the estimate almost always was lower than the standard error'

of the estimate obtalned using an ARI1 correctlon- both processes

usually yielded a smaller standard error of the estimate than

-

76



the unco;rectedq;?gression results. This observation would be
. -

consistent with a mean-reverting process.

=
Summary

As shown in Chapter 5, the two basic hypotheses have been
rejected. We concludg that past reported accounting income is a
befter:lpfedictof of future césh floys than are past cash flows.
We .further note that the variablelspecificatioh, at - least for
the lingar regression model, should be in nominal terms. This
'lattef point implies that there is a trend in the homi%al
’numbers that~theﬁregression form is tracking. However, inclusion
of an explicit trend factor does not resolve the issue. Either
the specified trend factpr is wrong, or there is some other

trend being followed. In view of the fact that the models

specified in real. terms require a trend factor, we can conclude

that some other trend 1is likely bejhg fqllowed.‘  Ano;hgf;i

alternatiye may be that the form shouId'be ndn-ijnearQ_ 
A second point to consider is the iﬁdgpendence-of the firms
in the sample. No cross-sectional testing was attempted. It Iis

clear from the results that the actual medel tﬁaf will predict

future cash flows is f{rm-Sbéé{EEc:Akiégbhgimiheistahdagd ergg;

of the estimate is in the same general order -- between 10° and

105 -- we cannot combine firms, and still have anything

£
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meaningful from the regression results. |
Furthermore, the dggree of interlockihg relatidnéhips makes

cross-sectioning somehas\g;k%ard. it is difficult to isolate the
sectorror induspry‘under study. For exémple, Dome Mines Limited
owns approximately 22% of Dome Petr&leum Limited, which inbturn:
owns 12.5% of TransCanada PipeLines Limited. Moreovér, calling»t
Noranda Mines Lihited, for instance, a 'mining, or resourceL

.company' is a gross misrepresentation. Noranda is heavily
diversified, with Eubstantial interest 'in the forestry sector:
it ownsralmostVSO% 6ﬁ#MacMiilan Bloédel Limited.

One last point to ~‘explore is the linear form and its_
relation to the results. Regression models arg °no£ very
successful if’the‘;dope of the‘ indebehdent vafiabie‘ is very
close to either 0° or 90°. Removal of the trend by dealing in
real terms may have biased the results such that we rejec’he
nuill hypothésis ‘ﬁfhen in .fact we ‘ought to accept 'it;
Unfdrtunately; theréTis no way top evaluate the possibility of a
TypefI e{%érf Honetheless, this possibility should not be

)overlcokéd_inﬂconsidering the results of this study.

/ . . : »




Appendix I: Sample Participants}
.
This study was undertaken with the aim of examining the
cash flow contention in a Canadian context. Although most

research of this type has taken place in the United Std;es, it

appears that any findings that apply in the U. S. are I{kély to

apply in Canada. The generally accepted accounting priﬁciples

t

[GAAP] of both countries are substantially the same,’énd'it

would be expected that the results of an empirical study - would

be applicable to companies in both countries. However, as this

thesis was undertaken in Canada, the sample chosen was Canadian

in origin.

The sample consisted of twenty-eight companies. As stated

in the text, it was not  strictly random, as  any firm- whose

time-series did not extend at least twenty-two years into the

LY
past was excluded. However, it does provide a reasonably good

cross-sgction of the types of firms that exist in Canada. The

average length of the time-series was thirty. years, althcugh

data was available from Inco Limited commencing in 1934, while
Cominco Ltd. supplied séventy observations: annual reports were

available from the fifth year of operation - 1911,

~
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Table 8

: ~“List of Companies in the Sample,

and the Range of Observations Provided

Alcan Aluminium Limited- . 1949 to 1980
Brascan Limited . : 1947 to 1979
Calgary Power Ltd. . “ - 1949 to 1980
Canada Packers Inc.. - - x 1945 to 1981
Canadian Utilities L1m1ted B ¢ 1951 to 1980
Canron Inc. 1948 to 1980
C-I-L Inc.. 1949 to 1980
Cominco Ltd. “ 1911 to 1980
The Consumefs.' Gas Company 1951 to 1979
Dome Mines. Limited p 1953 to 1980
Dominion Bridge Company, Limited 1951 to 1980
Dominion Foundries & Steel, Limited 1948 to 1980
Domtar, ‘Inc. - 1948 to 1980
Great Lakes Forest Products Limited 1951 to 1980
Hudson Bay Mining & Smelting Ltd. 1949 to 1980
Hudson ‘Bay 0Oil & Gas Company Ltd. 1957 to 1980
Impetial 0il Limited 1943 to 1979
Inco Limited _ ) 1934 to 1980
Inland Natural Gas Co. Ltd. 1951 to 1980
Interprovincial Pipe Line Limited 1951 to 1980
MacMillan ‘Bloedel Limited 1945 to 1980
Moore Corporation Limited 1950 to 1980
Noranda Mines Limited 1951 to 1980
Stelco Inc. . 1949 to 1980
Texaco Canada Inc. 1956 to 1980
TransCanada PipeLines L1m1ted 1956 to 1980
Trans Mountain Pipe Line Co. Ltd. 1951 to 1980
Westcoast Transmission Company Ltd. 1952 to 1980
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Appendix II1: The TROLL Models

The models used to test the hypotheses were formulated

‘using  TROLL (Time-Shared Reacti&e. On-Line Laboratory), an

econometrics péthege developed at the Massachusetts Institute of

Technology. (MIT), It is designed to allow general-type models to

be developed (such as follows), ahd exact variables can be

assigned or linked, to permit individual companies to be tested,

within the same overall fzameuopkeraéheéfrthefmodelsr described.-

shows the equations used to test the relationship of ingome“and

-cash flows to 'CF1' -- the eash flow potential availabie 'for.
inveStofs it should be obviohs that the remaihing eight medelsk
were exactly the same; merely substltuteo'CFZ' ahd 'CF3’ inf the
Vapproprlate_ place to generate tests for the cash flow potentlal’
'_avallable to both 1nvestors and credltors (CF2)~' d '“the} cash;"f~
flow from operations (CF3) respectlvely. It should also be note&ri;

that the results detailed as Appendlx ITI reference the equatlon”

number as de51gnated herein. V' -

w1 e
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MODEL: FLOWCF1

This model will test the linear form of cash flow
flow prediction. “It examines the cash flow potential
to investors (CFi) using income before and after
extraordinary items as the independent variable.
As well, a trend factor (TRND) 1is introduced.

 SYMBOL DECLARATIONS

- ENDOGENOUS : .
~  EXOGENGUS: , |

. EI’ INC. TRND

 COEFFICIENT: o
"~ A1 Bi B2 B3 B4

EQUATIONS
1: " CF1 = A1 + B1 * INC(-1)
2:  CF1 = A1 + B1 * (INC(-1) + EI(-1))
3: . CF1 = Al + B1 * INC(-1) + B2 * INC(-®)
4: ~ CF1 = A1 + Bl * INC(-1) + B2 * INC(-2)
. .+ B3 * INC(-3) .
5: CF1 = A1 + B1 * (INC(~-1) + EI(-1))
, u * B2 * (INC(-2) + EI(-2))
6 CF1 = A1 + Bl * (INC(-1) + EI(-1)) ‘
.+ B2 * (INC(22}EI(-2)) -
: + B3 * (INC(-3) + EI(-3))
7: CF1- = Al + B1 * INC(-1) + B4 * TRND
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*

8: ' CF1 = Al + B1 (INC(-1) + EI(-1))

+ B4 * TRND

*

Al + BI
-+ B4

9: ~ CF1 INC(-1) + B2 * INC(-2)

TRND

*

"INC(-1) + B2 * INC(-2)
INC(-3) + B4 * TRND

*

10: CF1

A1 + BI1

+
[os)
w

*

. .

Bl * (INC(-1) + EI(-1))
B2 * (INC(-2) + EI(-2))}
B4 * TRND o

t1s - CF1 = A1l

e+

A1l

-B1" * (INC(-1) + EI(-1))
B2 % ~(INC(-2) + EI{(=2)) =
B3 * (INC(-3) + EI(-3))

.B4 * TRND .

12: CF1

I
R

MODEL: CF1.REAL

‘This model will test the linear form of cash flow

prediction. It examines the  cash flow potential
to investors (CF1) in real terms by means of the
GNE Implicit Price Deflator. Income before and

after extraordinary itemé serves as the independent -

variable. A trend factor (TRND) 1is introduced.

i

- SYMBOL DECLARATIONS
ENDOGENOUS : : |
CF1 | e

EXOGENOUS :
~ EI_INC P TRND

S

COEFFICIENT:

el

AT Bt BZ B3 B4
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B
s

A AL

AL L Rl S DAL, S VT e (AGIESE dystt o S M L o
SRR RALL SR

A LA RE d-hEanb i S R R A i St s P

~

-

EQUATIONS
1: : CF1/P = A1 % B1 * INC(-1)/P
2: " CF1/P = A1 + B1-*g(INQ(—1)/P ++EI(~1)/P)
3: CF1/P = A1 + B1 *,INC(-1)/PV
_ .+ B2 * INC(-2)/P
4: CF1/P = Al + B1 * INC(-1)/pP
- + B2 * INC(-2)/P
R + B3 * INC(-3)/P
52 CF1/P = A1 + B1 * (INC(-1)/P + EI(-1)/P)
'+ B2 * (INC(-2)/P-+ E1(-2)/P)
6: CF1/P = Al + Bl * (f%c(-1)/P + EI(-1)/P)
' '+ B2 * (INC(-2)/P + EI(-2)/P)
“+ B3 *,{INC(-3)/P + EI(-3)/P)
73 CF1/P = A1 + §1 * INC(-1)/P % B4 * TRND
8: CF1/P = A1 + B1 % (1NC(-1)/P + EI(-1)/P)
_+ B4 * TRND _ -
9: CF1/P = A1 + Bl * INC(-1)/P
: + B2 * INC(-2)/P
+B4*gmm
., 10: CF1/P = A1 + B1 * INC(-1)/P
.* + B2 * INC(-2)/P
+ B3 * INC(-3)/P + B4 * TRND
1175 ‘CF1/P = AL + B1 * (INC(-1)/P + EI(-1)/P)
-+ B2 * (INC(-2)/P + EI(-2)/P)
+ B4 * TRND
122 CF1/P = A1 + B1 * (INC(-1)/P + EI(-1)/P)
‘ - + B2 * (INC(-2)/P + EI(-2)/P)
R S +~B3w*w4}NC%*3}/P—+4E%+-3+fp%V—Aﬁwg
+ B4 * TRND -
84
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t’\ -4 r A
MODEL: CASHCF1
This model will test the linear form of cash flow
~ flow prediction..lt examines the cash flow potential
.. to investors (CF1)Y wusing the 1lagged endogenous
‘Yariable -"CF1 - as the 'independent' variable. :
As well, -a - trend factor -(TRND) ‘is--introduced. - //‘ H
- ) e e i\
'SYMBOL DECLARATIONS - ~ o 3
T CUENDOGEROUS: ~ T T e e e e e e e
" CF1 - . - g
| EXOGENOUS : : | :
TRND ’
R COEFFICIENT: » . . s E
Al 3B1 B2 B3 B¢ S . :
. EQUATIONS :
s CF1 = A1 + B1 * CF1(-1) ' f
23 CF1 = A1 + B *;CFl(—l) + B2 * CF1(-2) §
3: CF1 = Al + B1 * CF1(-1) + B2 * CF1(-2) ‘
: + B3 * CF1(-3) . ‘
4: CF1 = A1 + B1 * CF1(-1) + B4 * TRND.
5: CF1 = A1 + Bt * CF1(-1) + B2 * CF1(-2)
+.B4 * TRND :
> ,
6 CF1 = A1 + B1 * CF1(-1) + B2 * CF1(-2)
+ B3 * CF1(-3) + B4 * TRND &
B o
+ . 85 ~ -




MODEL: CASH1.RE

W

~This model will test the liééé; form of cash flow
prediction. It examines the cash flow potential
to investors (CF1) in real terms by means of the”
GNE Implicit Price Deflator. It uses the lagged
endogenous variable - CF1 - as the 'independent'
‘variable. A trend factor (TRND) 1is introduced.

SYMBOL DECLARAEIONS

ENDOGENOUS :
" CF1. .
; . * EXOGENOUS :
3 P TRND
] COEFFICIENT: -
] A1 B1 B2 B3 B4
F o | | A
. - EQUATIONS i "~
R CF1/P = Al + B1 * CF1(-1)/p
: 2: CF1/P = A1 + B1 * CF1(-1)/P
: " - + B2 * CF1(-2)/P
“3:. - CF1/P = A1 + B1 * CF1(-1)/p
- ‘ + B2 * CF1(-2)/P
. ‘' + B3 * CF1(-3)/P
~ g " CF1/P = A1 + B1,* CF1(-1)/P
_ : . + B4 * TRND.
5:  CF1/P = A1 + Bl * CF1(-1)/P
- + B2 * CF1{(-2)/P .
‘ + B4 * TRND
63, -~ CF1/P = Al + B1 * CF1(-1)/P
T T - "+ B2 * CF1(-2)/P~
1 + B3 * CF1(-3)/P

B4 * TRND

LR b
|
\
|
|
|
|




Appendix III: Study Results

As detailed in Chapter ¢ of this study, the results

contained herein - were obtained from series of regression
) - ~ N AN N
models Hkét utilized an ordinary least squates procedure. No-
e -

correction was made for serial correlation, and the results were
_ R "%@:z,-_:: -~ .

compared in pairs: cash flow to cash flow, income to cash. -
These results have been summarized and presented in the

following tables. For each company, information provided

includes the cash flow estimated, the equation number that best ... _

predicts this cash flow, the standard error of tﬁe'estimate, and
the R? for each regression. "

| Consider Alcan Alumﬁhium Limited as an example. ‘The
estimation of CF1 (cash flow to investors) required that twelve
eduations be eiamined, wherein past feported accounting income
served as the independent variable. Of these twelve, equation 44

exhibited the lowest standard error of the estimate. When this

examination was repeated using past cash flows as the
> v

" independent variable, six equation were used. Eguation number -

four also (in this case) displayed the lowest standard error of
the estimate. i

The results for prediction of CF1 -- cash flow to investors

-- were then compared, as the table reveals. We see that when

income is the predictor,-equation #4 'best' fullfills our needs, -

_and_ the results yield an R? of 0.73051, and a standard error of

-the estimate of 3.01 x 10°%, . . ..
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The results from the regression models that utilized past

cash flows as the independent variable show that equation $4

'best' fullfills our needs, and the results yield an R? of

0.20691, and a standard error of the estimate of 5.46 x 10°.

Therefore, we examine the results of our two prediction

models. We observe {Egt for CF1 and Alcan Aluminium Limited,
past reported accounting income is a better predictor of future

cash flows than is past cash flows. This procéss was repeated

for all six postulated cash flows, and- all ftWenty—eféht; -

‘companies., , ‘ ‘ N

Alcan Aluminium Limited ~ ¢

_|Predictor is Income ||Predictor: Cash Flow
; Which| |Eg|Standard|R~square| |Eq|Standard|R-square|,

Cash No|Error of ' g No|Error of}

Flow | Estimate Estimate

+-——— -t o ————— el Sl e ——— -+
CF1 ||04]3.01 E04]/0.73051]|]04]5.46 E04] 0.20691
CF2 |108(6.30 E04H0.02753|]01]6.51 E04|-0.03448
CF3 0416.30 E04| 0.79880}(|0517.48 EO04] 0.72616] .
e +t——tm— tmm—————— e e +
GF1/P||04]384.2990| 0.29391]|04]|473.2160}-0.03115
CF2/P||08]655.0960} 0.07099)|{03]|655.8960] 0.00349
CF3/P{|03|596.8350| 0.23274|({04]652.9000] 0.12904
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