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company in:t_he sample averaged thirty years, ranging from twenty 
, 

year%-man extreme of seventy years for Cominco Ltd. 
*- 

5 '6 ,- The -examination process involved a series of regression 

I models which tested both past cash flows and past reported 

accounting- income as predictsrs of future cash flows. A 

comparison of the results from the regression models allowed us 

to determine that income is indeed a better predi~tor ok future 
/- 

cash flows, and that the relationship is better served in 

nominal terms. 
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Introduction 

'~ccounting is the art of recording, classifying, and 
summarizing in a significant manner and in terms of 
moyy, transactions and events which are, in part at 
-le s t ,  o f  a financial character, and interpreting the 
results thereof. 

-- - - - 

The American Institute of Certified Public , Accountants [AICPA] 
I 

p r o v i d e t h i s  definition -of -accounting in its Accountinq 

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

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

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

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

attempts to specify account-ing principles. The fear of 

government regulation by the new Securities and Exchange 
I 

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

standard-setting output into Accountinq Research Bulletins. In 

1932, the AICPA asked George May to chair a committee to 

investigate means to improve accounting- standards. After 

extensive effort, the SEC adopted most 
- - - - + 

recommendations, even though the AICPA did not. How ver, this 
- - 

B' 
- - - -- --pppp -- 

effort did succeed in having the AICPA codify its accounting 



I 

rules, and it 

-- 
A1 CPA. 

led to a switch from a 

B a rule-making perspective 

principle-setting 

on the part of the 

The problem with the AICPA effort was its ad-hoc nature$-- 
. <  

there was little continuity or co-ordination. As a result, the 

Accounting Principles Board [APE] was formed in 1959,--w%h the 
rp 

objective (among others) of eliminating the~ey~csmplaints'. + 

.+J 

Unfortunately, the same difficulties that doomed i t ~ - ~ r ~ d e c  
J 7 
-< 

also doomed the APB -- the ad-hoc . approach, the ;&pi 
rationalization, disregarding the research of &s own staff, andrL5;t-: 

.., '* 
its susceptability to outside pressure. - 

paralleling 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 119361 to coqepts and 

standards [ 19481 to theory [ 19661. An analysis by Reed Storey 

[1964: pp. 40-481 of both AICPA and AAA statements shows 

remarkable similarity between topics covered by each body, and 

their stated recommendations. But there was no official exchange 

between the two bodies, and the AICPA's abandonment. of , 

principle-setting in favour of rule-making actually led to an 

increase in, the number of acceptable accounting alternatives. 
-- - - - - - -  

While this increase could be attributed to the increasing 
- - - - - - - - - - - 

complexity of the accounting environment, and the growing 

diversity of business activities, the main consequence of this 



, 
increase in acceptable alternatives was a lack of confidence in 

e 

the APB. 

The start of the 270's saw the demise of the rule-making 

~ e r s ~ e c t  ive' 0~'th.e. AICPA, in favour of standard-setting, with , 
4 

the diss01,~ution of the APB, and the creation of the ~inancial 

~ccountin~ Standards Board [FASB). One of the' last efforts of 

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

Concepts g@ Accounting Principles Jlnderlyinq Financial 
- - 

-- 

Statemenbs - of ~ ~ s i n e s ~  ~nter~rises. When combined with the AICPA 

Study G r o u ~  - on - the Objectives - of Financial Statements, the 

recognition of -the need for a conceptual framework was admifted. 

The charge to the Trueblood ~ommittee~-was four-fold: 

1.  kho needs financial statements? 

2. What information do they need? - , 
> 

b 

/ 

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

4 .  What framework is required to provide the needed 
informatton? F 

The importance placed on a conceptual structure is apparent; the 

recommendat rons contained in the Trueblood Report [AICPA, 1973 1 --. 

.initiated expansion of the horizons of the profgssion, and .much 
\ 

of the literature 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, recommendatibns of 

the Trueblood Report. Anton [ 1 9 7 6 1  states that the Study Group 
, 0 

+ 

3 

/- 

3 



- 
on the Objectives of Financial Statements  he 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. 201 felt that one of the .., 

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

predict future cash flows. 

Objective 3: An objective of financial statements is to 
provide information useful . . . for predicting, 
comparing,' and evaluating potential cash flows . . . in 
terms of amount, timing and related uncertainty. 

The Statement of Financial ~ccountin$~oncepts No. 1 [FASB, - - '. - -  
19781 integrated Trueblood's emphasis on cash flows into its 

.. , 
Wectives. Unfortunately, the FASB [para. 37-50] listed the 

benefits derived from predicting cash flows without providing 

any direction for effecting such predictions. Moreover, the FASB 

also assumed that past historical, reported earnings figures aFe 

better predictors of future cash flows than are past cash ilows. 
t 

Therefore, the objective of this thesis is to examine the 

contention that past reported accounting earnings are indeed a 

better predictor ofGuture cash flows than are pist cash flows. 

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

should'be in nominal or real terms will be examined. 



Cash Flows, Earninqs Power, - and Trueblood % 

-.. 
The, Trueblood Report [AICPA, 1973: p. 221  stated that 

- ,  2% 
"information about periodic earnings is more useful than 

P 
informqtion about current cash flows for predicting future f ash 
flows. " ~ruebiood considered cash flows essential f o{ the 

ij 
evaluation of enterprise . well-being: specif icdlly, one should . . 
have "information about the cash consequences of decisions . . 
." The Report Ep. 231 defined earnings power as: - 

i 4 

. . . the enterprise's ability to be bett2r off, to 
generate more cash, and to have earnings convertible 
into cash at some future date . . . Enterprise earning 
power has as its essence the notion of* ability to 
generate cash in the future . . . fafnings can only come 
from cash generated by operation-&; cash generating 
ability.and earnings power are equivalent. 

Earnings power had generally been considered to be the ability 

to generate additional net assets from sources other than ' J  

> ,  - owners, $nd not by the ability to generate future cash flows. 

Thus this =reference to cash flows represented ,a shift in 

emphasis from a wide set of resources -- net assets -- to a 

narrower one of a single asset, cash. i 

~nfortundtel~, the objectives Study Group did not detail 

how one makes tfie t r a n s i t l L o n f r T % ' p e r i o a i ~ e ~ r n i . g s ' t o  'Tuit-ure p-ppp 

cash •’fowsl. Moreever, they c&scft& t+d*irtg&4+bet~ the - -  

objectives and the functions of financial statements. Chambers 



[ 1 9 7 6 ]  points out that the difference is not just one of 

.--d semantics; there is danger in allowing "tolerable aims ot ends" 
-. 

to be&me the functions of financial statements. 

Cash ~lows, Earninqs, --- and the FASB 

The FASB continbed the work started by Trueblood, with the 

issmnce of a discussion memorandum [FASB, 19741 to weigh the , 

implications for standard setting. This 1974 study considered 

"whether the emphasis . . . on cash flow . . . and 
d 

-, cash-generating ability . . . [is] a proper one . . :" [p. 61,  
I 

. but no consideration was given to 'the distinction between 

objectives and functions. It is apparent" that the FASB did not 

feel ,the latter point worthy of discussion as Concepts Statement - 

No. 1 [FASB, 19781 adopted almost intact much of Trueblood's + - - 
P- -- 

stress on future cash flows, without any indication as to how to 

predict these future cash flows. 

,It required the Reporting Earnings Discussion Memorandum 

[FASB, 19791 to clarify the issue [p. 31:  

* - C  *** - 
. . . a study on earnings needs to consider the * 
relationship between reports of information on earmmgs - - 

and assessments of cash flows. The relationship may be 
identified in a two-stage process for the assessment of - - 

future cash flows: 



i. Reports of past earnings are used as a basis fbr 
assessments of future earnings. ' 

i 

ii. An adjustment is then made to the assessment of 
future earnings to derive an assessment of 

V 

t 

The Board proceeded to define earnings [para. 1 1 1  as: 

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

a ,the effects of certain transactions with owners . . . 

It is clear that the .assessments w .of future cash flows 

cannot be made using the above definition of earnings: the 

all-inclusive concept3 of income as stated by paragraph 1 1  

- d 
(above) contains- too much "noisewP [PASB,  1979: para. 231. 

i 
However, the all-inclusive concept has the supposed advantage of 

removing inconsistencies arisi-ng from the artificial distinction 

between operating and non-operating categories. What may be 

operating expenses for one firm is non-operating for another. 

Even in the same firm, an item may be classified as 

non-operating in one period, and operating the next. 

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

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

was no explicit statement to that effect, Chapter 7 of tLe 

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



> P 

components of income would be shown -- in essence, the 

all-inclusive concept. The FASB then left the prediction issue 

'on hold': as be ore, no mechanism was indicated for determining 2 
cash flows. Further indication of the Board's intentions were 

found in Chapter 9 of the Reporting, Earnings Discussion 

-~emorandum: examples for cash flow reconciliation-explained the 

net change in cash over the year. Another- possible explanation 

was that the Board preferred to see the .Statement of changes in 

Financial Position calculated on a cash basis rather than ,on a 

working capiEal basis, so as to _provide data for cash flow 

, . predict ions, 

In fact, the -- Funds Flows Discussion Memorandum [FASB, 

1980c] clarified the Board's intentions: Chapter 4 presents a 

'direct' and an "indirect' method5 of reporting funds flows. The 

Board does not choose one method over the other, but it does 

report [para. 1061 that virtually all respondents to the 1979 

'Accountinq Trends Techniques employed tkie indirect 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 f/ollowing 

manner: .a 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 
d-4 

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



derivation will then be presented. The time-series models will 
0 

be described, followed by results, observations, ' and 

conclusions. 



Notes - .  

'George 0. May was chairman of the 1932 AICPA Special Committee 
on Cooperation with -$-rock Exchanges. The Committee was charged 
-r r -  with formulating improved accounting standards which might then 
be enforced through the Stock Exchange's listing requirements. 
[Chatfield, 1974: p. 2881 

2Robert 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. 

4Earnings outside 'normal' activities: capital gains, legal 
settlements, foreign exchange adjustments or accounting changes. 
These items are [assumed to be] self-cancelling over time. 

.- 
'The mechanics of the direct and indirect methods will be 
covered later. 
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\ Presumably, the reaspn for the use of cash flow data is 
that net income is inadequate as a guide for determining 
the ability of the firm to pay dividends, finance 
additional assets, aria 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 study on 

Accounting for the Flow of Funds [ 1 9 6 2 ] ,  which paralleled 

Mason's effort in many ways. Anton's study, though, devoted more 

effort to the concept of 'funds', and attempted to develop a 

definition consistent with the then-basic accounti.ng premises. 

He concluded that* funds (in the context of the 'Funds 

Statement') should be pecuniary resources. Anton further stated 

that the ,Funds Statement should [p. 3 8 1 :  " . . offer that 
< 

funds applied parallel expenditures, not disbursements; and 

funds provided imply a constructive, not actual, receipt." He 
/ 

did not feel that detailing changes in the cash account had any 
./' 

relevance, . and he pointed out [p. 321 that few authors 

. recornmended.the cash concept of funds in its 'pure' form. 

Mason also developed a spectrum of meanings for 'funds 

flows'. ,He felt that all financial resources should be traced in 
44 

the Funds Statement [p ,  541. Moreover, Mason criticized the 

*narrower concepts -- cash and/or working capital -- for leading 
- - - 

to ommission'of items which may not directly affect cash or 
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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, 19731 concentrated on predicting resource 

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

Bell's current operating profit2. Many of the studies [e.g. 

Foster, 1,9771 dealt with quarterly data, rather than ., annual 
, 

figures. Those studies using annual data  a all and Watts, 1972, - 
- - - - 

Lookabill, 1976, Beaver, 19701 moreover, examined the 

time-series properties of earnings on a cross-sectional basis.3 
,'- 

Albrecht, Lookabill and McKeown [1977, p. 2271 report that 

. . . t@major conclusions of these [crossLsectional] 
ave been .that nondeflated earnings appear to 

follow ither a random walk or a random walk with a studiev 
drift pattern, while deflated earnings can best be 
characterized by a moving average or mean-reverting type . 
model . . . most of those studies . . . [of] time-series 

-characteristics on an individual-firm basis . . . have 
found .evidence for both interfirm and interindustry 
difference. 

J 

i A more recent stukly by Lawson [1980] concentrated on cash 

i 

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

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

statements. Beaver [19811 attempted to synthesize many 
- - - -- - - - - -  - 

viewpoints -concerning earnings, cash flows, and 
- 

thereof, into L'financial reporting revoluti-on' . 
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revenue/benefit, but contended [ p .  38-91 that: 

An objective 
statement of f 
comparing, and 
This statement 
of enterprise 
si9nifican.t ca 

[of financial repoxting] is to provide a 
inancial activities usefui-for predicting, 
evaluating enterprise earning power . . . "% 
should report mainly on factual aspects 
transactions having or expected to have 

sh consequences. f 

-3 
\ 
i 

Again, the final emphasis is on and not funds or -othfSE; 

resource flows. 
' Z 

As stated, the, FASB continued the process of formulating 

explicit objectives for financial statements [FASB 1974, i 976a, 

1976b, 19781. In addition, the Board appeared to eliminate its 

hesitancy over the appropriateness of the emphasis on cash flows. 

[FASB, 1974: p. 61 inasmuch as the Statement of Financial . 
+ - 

~ccountinq Concepts No. 1 [FASB, 19781 repeated the importance 

of cash 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 information to help 
investors, creditors, and others assess the amounts, 
timing, and uncertainty of prospective net cash inflows 
to the related ente.rpr_ise. -- -- - - - - - - - - - - -- - -- 

- 
- - - -- ---- - - 

 reov over the Statement went on . . . [ p .  ixl 



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 pa~ments.~ 

However, the FASB recognized, as did Trueblood, that direct caosh . 

prediction may not be possible [para, 413, and that information 
( 

provided should concent'rate on the economic resources of a firin, 

to permit indirect evaluation of cash flow potentials. 

Tfre Reprtinq Earnings Discuss - i -on  Memorandum EFASB, 19791 

further emphasized the indirect method, given that the Board 

% acknowledged the fact that there are lags and leads between 
0 

recognition in the income statement and timing of cash, flows. 

Thus, any attempt at direct assessment of future cash fllows 

based on past cash flows would tend to be suspect. 

However, the Board also recognized the &arying views held 

regarding earnings behaviour: namely, the dichotomy between the 

'growth' model, and the 'random walk' hypothesis.' The Board 

. then admitted [FASB, 1979: p. 71 that "[elmpirical work does not 

yet support a definitive choice between 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 %ported earnings. Thisempxasis ispp -- 

earnings demands a concise and consistent definition of exactly 



what constitutes 'earnings'. Moreover, the Reporting Earnings 
- e 

Discussion Memorandum detailed the need for increased disclosure 

og the components6 of earnings, so as to permit evaluation of 

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

d and earnings recognition. As well,, the distinction between 

irregular and non-operating ;omponents would permit reporting of 
. . 

a figure for 'operqting 'earnings' in addition to 'regular 

earnings.' 

Chapter 9 of the Reporting Earnings Discussion Memorandum 

[FASB, 19791, intended as a preview of the -- Funds Flows 

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

98-91 of how one could'reconcile cash flows and earnings, but it 

did not ehhance the predictability criterion. The Board insisted 

that reconciliation was important "because of . . . relevance to 3 
the objectives of financial reporting" [p. 951. 

The Funds Flows Discussion ~erkrandum marked a subtle shift -- 
in emphasis.' The Board maintained that . . . [pi 261 

Reports of past funds flows may be used in several ways. 
<,Pa 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). . 

P 
- 

The Board allowed that the main crite~ion for performance - -- 

evaluation of an enterprise was the "accounting concept of 

i - 



income". The Board further acknowledged that in the 'long-run', 
Q 

"total reported income (calculated on the historical cost basis) 
\ I 

equals net cash receipts, excluding dividends and cash resulting 

from capital changesw-[p. 261. ,- a 

The FASB also recognized that there existed timing 

cash and expenses [p. 271.  These differences were attributed to 

the increasing complexity of the business environment, and to 

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

income and cash rareiy holds for periods as short as one year.' 

But, even though the FASB also noted that "[ulncertainty 
L- 

pervades assessments* of future cash fl.owsw [p. 41, it was 

unwilling to abandon its emphasis on .these cash flows., It 

contended that the benefits gained fr'om providing data for 

future cash flow predictions 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,Lfor, 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 the -- Funds Flows Discussion ~ e m r a n d u m f ~ ~ s ~ ;  

1 9BOc 1 proposes alf ernate presentation formats fw t t igft%kj& ing 

funds flows. Moreover, justification is provided by paragraphs 



94 and 95. The Board placed great emphasis on distinguishing . 
between regular, or continuing earnings, as distinct from other 

components. Consequently, the Board insisted that funds flows 
I 

[para. 941 be divided "into categories associated with 

operating, investing, and financing acti~ities."~ - 

.The Board descylbes two methods of reporting funds flows 

from operations -- the directlo and indirect" methods. The FASB 

seems to fa,yqur- the indirect method, and the Funds Flows -- 
3- - 

Discussion ~emorandum provides substantial justification. The 

Board. notes that the indirect method provides a means of 

highlighting divergence between income and funds flows. It notes 

that the indirect method is neces2ary for thoBe who wish to 

evaluate income ?zs reported, and for those who will eventually 
Z 

use this figuce (income) to predict future cash flows. The FASB 

further suggested that- the indirect method could provide signals 

of changes in the environment of the firm.12 .\ 

The FASB has devited considerable effort' [P'AsB, 1974, 

1976a, 1976b, 1979, 1980~1 towards extension of disclosure - and 

evaluation of earnings and cash flows. But the Board has yet to 

specify precisely how one can actually make this assessment. - 
has continually re-iterated that . . . [FASB, 1980c: p. 21: 

Information about past cash.flows or other funds flows 
may help users of financial statements improve their 
unc3erstanding of the activities of an enterprise, 
understand the . effects on funds flows of 
income-generating activities, and evaluate the investing 



and financing acti+ities 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 activitie,~. 

* 
It has been eight years since&'= 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 were at that 

time. The FASB has attempted to improve the quality and quantity 

of information available for making the bransformation, but 

there, are no current empirical studies that confirm (or refute) 

the relationship between earnings and cash flows. Accordingly, 

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

confirm association. - 



Notes 

'The Efficient Markets Hypothesis [EMHI states in effect that 
"an efficient capital market is defined as one in which s e c d t y  
prices always fully reflect all publicly available information 
concerning the securities traded." [ ~ e v ,  1274: p. 2121 
Basically, the EMH deals with the equilibrium price of 
securities in a publicly traded market. A specific price may 
hold only until new information is impounded by the market. 
While the EMH recognizes &hat any one investor -may not be 
s6phisticated1 it is generally accepted that the total market is 
quite sophisticated in its qbility to absorb financial data. The 

-0' 
impact of this fact is the inability -- 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]. - 
2Current 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 e'xisting conditions. 
[~evsine, 1973: p. 721 See also Edwards andAel1, Measurement of 
Business Income, University of California Press, 1961: pp. 
98-99. 

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

9For a more detailed elaboration on the importance of cash-flow 
prediction, refer to .Statement of Financial ~ccountinq Concepts 
No. 1 [FASB, 19781, paragraphs 44-49 and paragraphs 37-39 - -  
respectively. 

=see Lev, 1974, especially pages 109-132. 

'Regular revenues and expenses from tpe main activities of a 
firm plus any irregular gains, losses, re enues and expenses. As 
well, the issue of such distincdns was also raised. 



Specifically, the question of "partitioning" the earnings 
statement, as there is no demonstrated evidence one way -he 
other as to the increased information content of such 
separation, or to the non-existence of management's deliberate 
attempts ( ncome smoothing) to smooth income over time 
[Copeland, 1 b 68; White, 1970; and Barnes, Ronen and Sadan, 
19761, which obviates any point of such separation. 

i 

/ 

' 'This no doubt explained the 14 month delay in publication: the 
FASB was forced to-modify its emphasis on cash flows, per E. 
81n 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 substituteo more highly 
specialized and longer lasting plant and equipment for labor, as 
the planning horizons of companies become longer, and as the 
recognition of revenue beco removed from the receipt 
of cash, the leads and lags and cash receipts 
and between expenses and longer and more 
pervasive. . . . As a result, income may greatly exceed cash 
provided by profit -directed activities in some years, and the 
reverse may occur in other years [FASB, 1980c: p. 261. 

SInformation about the funds flows associated with subsidiary 
categories of operating, investing, and financing activities may 
be useful for assessing future cash flows. For example, users 
may find it helpful to distinguish between-funds provided by 
continuing operations and other funds provided by operations. 
That distinction wbuld indicate the amounts of recurring funds 
flows separately from unusual or extraordinary funds flows. A 
similar distinction might be made between investments in assets 
requi ed for operations and other ,investments. [FASB 1980c: 
para.b51 ; 

' O ~ h e  direct method reports aggregates of individual funds 
transa tions. I f  &cash concept of funds is adopted, the report i would show, for exampLe, cash received from customers and cash 
paid td 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 mot provicle or -use 
working capital during the period). [FASB 1980c: para. 1001 

- 

"The 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 



working capital concept of funds, the most common adjustments 
appearing in the reports - are depreciation and amortization 
expense; deferred income taxes; gains and losses on the sale of 
property, plant, and equipment; and earnings not ,remitted .by 
affiliated companies and nbnconsolidated subsidiaries. [FASB -. 
1980c: para. 1 0 1 ~  

1 2 ~ h e  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 in 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. 501. 

Another advantage of the indirect method is that a cash , 

based funds statement emphasizes changes in the-components of 
working capital. . . . those changes can have a consiaerable 
impact on the cash flows of an enterprise. Increases in. 
investments in receivables and inventory, 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.531. 



I I I ' .  Testing.the Relationship 

Funds Flow Equations -- 

\ 
i Johnson [1956] and Corcoran and Kwang [1965] both provide . 

I 
\ 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 changes in order to derive the funds 

statement. Furthermore, Johnson's model also provided a system 

for cash, flow analysis. The main drawback to bo,th studies was 

the implicit assumption that sufficient detail was available 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 
a 

conveniently avoids this issue by assuming no acquisition of 

plant and equipment, and by statgng the gain on sale [ p .  5761. 

Corcoran and Kwang [p. 2 1 4 1  provide a reconstruction of the 
- -- - 

prop=rty item account. 
*. 



/ 

If one is preparing these statements as an 'insiper', then ' 

it is likely that the information would be available. However, 

published financial statements contahed. in annual reports 
3 .  

rarely provide sufficient detail to allow such calculations. 

Often, the Income Statement condenses expenses; d'etails needed 

for the mathematical model are missing. Simmons and Gray [p. 

7581  not; that 

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

, . 

However, this shortcoming does not detract from the concept, and 

the equations can be modified to provide an approximation to the --'- 
' b  required figures. 

Methodology 

As st,ated, there is little pi 

c-$ 

ubl i shed 

draw. Using the equations of Johnson 119661 as 

and the more recent work by Lawson [1980, 

work from which to 

a starting point, 

- - 

possiblg to derive a model to be utilized for testing based in 
- - 

part funds flow equations and partly o n  theresulting - 

I analysis of changes in financial statement elements and 6 



accgunts. It is possible to test which flow -- income or cesh -- 
t 

is a better predictor of future cash flows: proxy for cash 

flow from operations can be derived from the Statement of 

Changes in Financial Position for the period. 

i. To income, add back depreciation and +other non-cash 
items. . 

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

The resulting figure can be used as an approximation of cash 

flow from regular earn'ings. From the Income Statement w e  can 

find 'net income before extraordinary items', as well as 'net 

income after extraordinary items'. It is necessary to utilize 

both measures of income, since we do not know where the impact 

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 long-term creditors . 

+ amounts arising from dealings 
in long-term assets 

- 
+ amounts arising from operations, 



The question of articulation is not at issue here; it can 

be shown that the figures derived for )'cash flow' will 

articulate with a figure-derived as follows: 

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

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

iii. 
Take the figure from (ii), and account for changes in 
fixed and other long-term assets. This figure then, 

, should- articulate with the amount designated as 'cash 
flow from operations' by means of the working capital 
adjustment method. 

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 other hand, it has been argued 
\ .  

that we wish to examine the cash flow to both creditors and 

investors (Trueblood Report), and sb the figure derived in (ii) 

should be used. Finally, the FASB seems to favour a term -- 
/ 7 F  

without definition --.cash flow from regular operations, which 

might be considered as (iii) above. 

It is less difficult to decide what earnings figure should 

befre-e~trirmnaty-itcmSrpandearnings after extraordinarypp 
\ 

Moreover, it is clear that the latter figure is the 



proverbial -'bottom line', and represents the amount available to 

the investors. However, for predicting cash flows to groups 

other than investors, earnings before extraordinary items would 

&3 appear to be a more appropriate variable. 

Variable Specification 

One major difficulty in evaluating the FASB contention lies 

in the formulation of the variables. Moreover, the form of the 

model ifself is unciear: 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' predictor of 

future cash flows than past cash flows.2 But the Board does not 

state how to prepare this forecast, nor is (as previously 

stated) one even shown how to make this transition from earnings 

to tzash. flow; - 
Although we attempt to isolate the impact of operations to 

satisfy the FASB's emphasis on 'regular earnings', it can be 

argued that cash inflows and outflows for the purchase of 

long-lived assets should be part of 'regular ear'nings' cash 

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

earnings from operations, and thus should be included. Also, the 
- - - - - - - - - - - 

exclusion of cash raised through long-term financing may be 

questioned: these funds are used for purposes that may. t 

I - 

\ 1 

I 



. - 

contribute to earnings from operations, and in any case, the 

cost of debt service is an operating charge. 
e 

Another shortcoming is the estimator for cash flow.3 we are 

trying to estimate three different cash flows, starting with the 

disclosure of cash balances in the financial. But 

many companies do not disclose 'Cash and Cash' as a. 

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

to determine whether the impact 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. C 

Nominal or Constant Dollars - 

Another issue 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 
- -- - - - - - - - -- - - 

investor or creditor may not always look a t  constant dollars, 

bt--t+z m t m t  * be receive& irr t h c f u t a r e r - h e r m o r e , ~ ~ ~ ~ ~  
-3 

'$ 
expectation of continued inflation will lead to expectation of 

PC 



larger nominal amounts of cash bering 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 cons'tant scale,. and a time 
5 - 

preference rate of zero. Inasmuch as reported figures are in 

nominal, and not real, terms, this would also support a 

contention of zero time preference rate. Consequently, the 

predictive ability of reported earnings will be examined in both 
i 

real and nominal terms. 
0 

The - Models 

There were three basic relationships4 to be be tested; 

moreover, there were two permutations of each model as it was 

necessary to determine which'dollar should be 'used' -- . literal 
(nominal) dollars, or uniform (constant) dollars. 

1 .  Test net income before extraordinary items: 

i ,  against the cash flow pool available to investors, .- 
including the effe~ts of extraordinary items on cash 
flows: 

a) in real terms 

I-' ii. against the cash flow pool available to investors and 
- t h e  w - - a h = t r a x d i m r y  items C ~ C ~ L ~ Q T C ,  ~ n c l - l l d  

on cash flows: 

a) in real. terms 



b) in nominal terms. 

iii. - 

against the all-inclusive cash basis of net income, 
which represents cash flow from 0peratio.n~ , 

a) in real terms 

' b) ' in nominal terms. 

2. Test net income after extraordinary items: 
! < ,  

, i. against the cash flow pool available to investors, 
including the effects of extraordinary items 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) in 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. 

3. 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 ' 
- -  - - - 

b) in nominal terms. 



4 .  

5.  

The 
1 

Hot 

H,: 

Hot 

H,: 

The 
I? 

~ b s t  past cash flows available to both investors a n d  
creditors, which includes the impact of extraordinary items, 
against the cash flow pool available to investors and 
creditors, including 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 income, 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-*-- -- - 

no priori expectations concerning the alternative hypotheses. 

- 



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 -- that covered - 

a long enough time period. A minimum of twenty observations for 

each company uas desifed so that sufficient degrees of freedom 

remained after lagging operations. At present, data are 

available from twenty-eight companies (see Appendix I), with 

each company contributing on average thirty observations. There 

is one company [ ~ n c o  ~imitedl for which forty-five observations 

are available, and one [~ominco Ltd.] where seventy observations 

were obtained. The sample itself is not strictly random, as 

firms whose time-series did not extend at least twenty years 

were excluded. Nonetheless, the sample examines most types of 

firms, with the main exception being the retail merchandising 

industry. Manufacturing, mining, oil and gas, forestry, and 

regulated (pipelines) industries were available. As to the 

extent of the sample -- twenty-eight companies -- it was decided 

that such a number yas sufficient for purposes of this study. 

- For purposes of comparison, a BOX-,Jenkins5 test was 
1 

considered for the lagged~endogenous model using Cominco Ltd. 

and possibly on Inco Limited as-well. However, this procedure 

was abandoned. The larger the sample, the more likely there is 



9 
to be a structural change in the model. The underlying 

1 assumption needed for a Box-Jenkins model to be valid, is one of 

' stationary process' . Watts and Lef twich [ 1977, p: 2551 contend 

that: 

. . . extension of the time peridd increases the 
likelihood of 'structural change, since there is a 
greater opportunity for the time series of earnings to 
change from one stationary process to another, because 
of some rear6event, such as a merger. 

Basically, the trade-off is between reduction a of the sampling 
L 

error, and increasing the possibility of structural change. 

However, the least-squares technique is also not without : 

criticism. Watts and Leftwich [p. 2 5 4 1  report that previous 

researchers determined that auto-regressive moving-average 

[ARMA] or moving-average [MA] processes. tended to be biased 

downwaras, and that t'he 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 r ex post nature of the earnings figure presented in 

annual reports, one must consider the issue of 'income 

smoothing'. Income smoothing is not a r,ecent phenqmenon. 

Chatfield [p. 1171 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 cre&ing - 

portions of a tax reserve to the profit and loss account. 



Chatfield further notes [p. 1171 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. 6641 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 income smoothing is beneficial: by reducing the 

variance of reported income about some hypothetical mean, it 

could improve the predictive ability of- income. There is a 

strong management disincentive to wide *income fluctuation. Such 
/' 

occurrences are &;ceived as signals of 'trouble', and can lead 

to a lack of investor confidence (downward fluctuations), or an 
- - - L 

increase in government interference (monopoly perceived). Ronen 
\ '. 

and Sadan conclude-that there is [p. 7 7 1  empirical evidence that 



smoothing does occur. 

The implication for accounting research and predictiop is 

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

for earnings streams, although in the . context of predicting 

future earnings. If the underlying structure is mean-reverting, 

this fact would enhance predictability of income. It is less 

certain. if it would have any impact on the predictability of 

future cash flows.. 



Notes 

' ~ e v  [ 1974, p. 1141 notes that simulation studies, such as tgose' 
conducted by Simmons and Gray are also quite restricted, since 
it is difficult to generalize results beyond the conditions 
assumed in the simulation process. 

2 F ~ S B  1978, paragraph 43. 

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

4 ~ h e r e  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. 

I 

'see Box, '~eorge E., and Gwilym Jenkins, ~ i m e  Series Analysis, 
Forecasting - and Control, revised edition, Holden-Day, Inc. San 
~rancisco, 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 Wa-tterns, and the forecaster 
is not forced to initially describe these data patterns. 
[~ullivan and Claycombe, 1977: p. 2231 



IV. The ~ime-Series Models 

Structural Form 

The same basic form was 

1 models, namely 

Y = 

used for all linear regression 

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 variable 
\ 

was income (both be-fore and after extraordinary items) in one 
4 

version, and cash flow -- the endogenous Lariable with suitable 

lags -- 'in a second grouping. An examination of Appendix I 1  

provides a listing of the four models used to test the cash flow 

potential available to inpestors. The same procedure was 

utilized to test the relationships for cash flow to investors 4 

and creditors (as a group), and cash flow from operations. 

The models were tested' using an ordinary least squares 

[OLS] proceGe'I and no correction was attempted for seriala 
i 

i 
correlation, This ' ommission' was deliberate, a n 2  deemed 

necessary, to maintain - consistency in the examination pre&ess. 
- - -- - - - - - *----  

Moreover, such action allowed comparability between results 



obtained from the models using lagged independent variables, and 

the set of lagged endogenous modeJs. Durbin and Watson [ 1 9 5 0 ,  p. 

4101 state "[the tests] , do not . . . apply to autoregressive 
schemes models in which lagged values of the dependent 

variable occur as independent variables." They further note [p. 
i - - 

4101 that ". . . the tests are valid only if  the independent 

variables in the regression can be regarded as 'fixed'." 

I Consequently, using the Durbin-Watson statistic as an indicator 

of serial correlation may be valid for models where the 

independent variables,are lagged, but it is inappropriate when 

lagged endogenous variables are the regressors. 

However, the objective of - this study was to determine 

whether cash flow is better predicted by past cash flows, or by 

past reported accounting income. The study was not designed to 

actually predict these for&aSted cash flows. Correcting fa; 

serial correlation is not appropriate in this case. The 

equations are no longer specified in terms of past income when 

corrected? using generalized feast squares, but are transformed 

into a function of past income - and past cash flows'. We have in 

effect changed the models, and thus cannot compare the results 

of ordinary least squares and the corrections made using 

generalized least squares. In addition, there is evidence that- 

sgme firms1 follow an autoc~rrelati~n patterrr that is higher 

may be significant, but the Durbin-Watson statistic test is 



meant only for first-order detection. 

Specif icat~ion Error 

One reason that 

obtained from fa regression model is the failure to correctly 

autocorrelation can be present in results 

specify that model. The covariance of the error term is usually 
- - - 

expected to be zero: 

E [ u ~ u ~ ]  = 0 when i # j A 

But, if the model omits a variable, br it is not correctly + 

specified, then the results may exhibit serial correlation. It 

is likely 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 as dependent 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 comp6red: Consider the method of 

determination: we have proposed two alternative schemes -to 

determine cash flow from operations. One method [ C F ~  in the 

example following] utilizes a 'layer' type of'approach. We use 
- - - - - - -- 

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

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

remainder should be 'cash flow from operations'. The second 



method adopted utilizes in essence a change "?. financial 

position on a cash basis analysis to extract the s 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 is, the values obtained-for cash flow ppol for , 

investors [CFI], and cash flow pool for investors and creditors 

[CF~] have no counterpart in the latter analysis. 

A comparison between the two alternative 'cash flow from 
- 

operationsf7Z1ues was made for each company in the sample. A 

rough rule of thumb was then utilized: if the differencez 

between the two values was less than -+3 . x lo3, then it was 

assumed that the two methods articulated, and the variables were 

'correct'. However, this still did not guarantee that the values 

ascribed to CF1 and' CF2 were correct. Moreover, t-he goal of 

articulation required, in many cases, the inclusion of 

extraordinary items in the latter method [WCF]. 

Alcan Aluminium Limited is a typical3 example. Table 1 

shows that the two alternative 'cash flow from operations' 

values did not articulate prior to the inclusion of 

extraordinary items. Note that Table 1 starts in 1950, with 

-2859 x lo3 being the difference in 1950, -564 x lo3 being the - 
difference in 1951, -2854 x lo3 theedifference for 1952, and so 

- - - - -- - --- - - - - -- - -- 7- 

on. while this may not be alarming in the context ofan analysis 
- - - - - - - 

of changes-infinancial position on a cash basis, it does not 

tell us where the impact of those extraordinary items belongs. 

42  
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*es this impact belong to CFl? Is itcCF2? 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 inclusion'of extraordinary items. , 

Table 3 clearly shows that there are only two years when 

articulation was apparently not possdb3e. However, an 

examination of the underlying circumstances reveals that in 

1969, Alcan changed its repbrting procedures from Canadian to 

Un-ited States dollars. ~u~thermore, in 1980, the firm switched 

from dropping three zeros (reporting in thousands of dollars) to 

dropping six zeros (reporting in millions of dollars). These 

changes created irreconcilable differences. - I 

Consequently, we are faced with acceptance of a model where 

variable specification is somewhat suspect. It is likely that 

the existance of serial correlation is partially attributable to 

this situation. 
/ 



Table 1 
-3 

- ALCAN:DIFF -- In Dollars 

-Annual Data From 1950 To 1980 

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

of Extraordinary Items 

ALCAN:DIFFEI -- In Dollars 

Annual Data From 1950 To 1980 

Comparison of Alternative Methods of Determining 
Cash Flow from Operations After the Inclusion 

c of Extraordinary Items 



Table 3 

ALCAN:ERREI -- In Dollars 

Annual Data From 1950 To 1980 

Years When the Two Alternative Methods Did Not Articulate 

Heteroscedasticity Multicollinearity 

- ? 
Heteroscedasticity occur& when the assumption of constant 

\ , =  

variance of the disturbances is v w a t e d .  In general . 

t' 

i Moreover, the variance of the disturbances should not be related 



either directly or inversely to changes in the regressors.. 

However, the assumpt-ion of constant variance can also be, 

violated if the model fails to include all relevant regressors. 

Dutta [p. 127Iynotes that "Lilt is relatively safe to assume 

homoscedasticity [exists] . . . in studies based on aggregative 
time-series data, since the variables are of a similar magnitude 

for successive time-period observations." 

If we were interested in individual vadiables for this 

study, the existance of heteroscedasticity would be quite 

troublesome. The values for ' a '  in the regression equations 

determined by the ordinary least squares procedu.re would exhibit 

larger variance than if they, were determined with ,the . 

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

the residuals4 implies that heteroscedasticity is not evident. 

The existence of multicollinearity in a regression model is 

not as damaging as that of serial correlation. The results from 

the regression 'equations were sampled (refer-to the footnote ' 

concerning the testing for heteroscedasticity), and it is likely -7 

that any multicolli~earity that exists is not consistent. There 

are case3 where multicollinearity is not present, and there are 

instances where the presence of multicollinearity is strongly 

indicated. 

  ow ever, the implica&ions of multicollinearity for this 

study are minimal. This is a forecasting model, and no 

inferences are being drawn from the individual parameters. 



Although the standard errors, and the co-efficients themselves . 
-- _ _  

change when the bounds of the regressions are altered, the 

extent of this change is not substantial. Fina.lly, it is 

expected that if multicollinearity$oes exist, then t$e pattern 

will continue into the future, and forec,asting will impound this 

condition. AS well, there is no way to correct for 
3 

multicollinearity in the context of this study. We cannot get 

additional 'data elements; we cannot add another , ,  independent 

variable without changing the structural form, 
\ aT we =annot 

transform2be variables, since there is no readily apparent form 
1 

to utilize. ' 



Notes 

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

'A difference of + 3  was assumed immaterial, due to possible 
rounding errors in the original-data cdllection process. The 
data collection process dropped the last three digits from. 

rl amounts in the financial statements, so the difference really is , 

k 3  lo3. 

3Tables 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 ALGAN:WCFEI refers to the first 
method with the inclusion of extrao~dinary items. Refer to 
Appendix I1 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 equations 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 equations, 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. 



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. That is, we would expect that the 

equation generating the lower standard error of the estimate in 

each pair should also generate. the higher- R ~ .  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~[l979: pp. 147-91 discusses 

some Q•’ the difficulties present in evaluating forecasting 

models, and notes [p.149] that "[tlhere is little concensus on 

the meaning of 'better' for forecasting purposes . . . choo*se 

the predictor with the smallest mean square error." - 
5 

- - 

"a, 



Observations 

Each cash flow was tested in the fashion outlined in 

Appendix 11. The equation that gave the smallest standard error 

of the estimate was chosen as the 'best' for each alternative. 

That is, each comparison was made in nominal terms, and in real 

terms, as well as for both alternatives: once with pask cash 
3 .  

flows as the independent variable, and secondly, with past 

accounting income as the independent, variable. These results 

were then compared 'cash flow' to 'cash flow' to dete'rmine which 

alternative is a 'better' predictor. The results are summarized 

in Appendix 111. 

Consider first the twelve equations using past reported 

accounting income as the independent variable., Table 4 provides 

an indication of the frequency with which each equation was 

chosen.as 'best' for each of the three postulated cash flows. In 

addition, an examination of Figure 1 ,  which provides a 

histograph of the 168 results, shows that there was no readily 

discernable pattern as to which equation performed as the 'best' 

predictor., when accounting income served as th& independent 

variable. 



/ 
Table 4 

Equation,Chosen as Best Predictor 

When Income is the Independent Variable 

Equation 

Number 

Chosen 

in 

Real 

Terms 

Equa t ion 

Number 

Chosen . 

Real- 'and 

Nominal 

Terms 
+--------- 



Figure 1 

'Best' Equation for predicting Cash Flows 

Income as the Independent Variable 

In both Real and Nominal Terms . 
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Although there is no pattern,' 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 is no real choice emerging from the 

analysis. Of the 168 equations examined, 82, or just under 
4 

one-half require a trend factor, while '86 of them do not. 

Moreover, an examination of Figure 2, which disaggregates the 

results of Figure 1 ,  into nominal and real terms, shows 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 
P" served as the independent variable. Table 5 p r o v i d e s  an - -  - - 

indication of the frequency with which each equation was chosen 
- - - 

as 'best' for each of the three postulated cash flows. In 



addition, Figure 3 provides. a histograph of the-equation chosen 

'best' for the three postulated cash flows. Moreover, there is 

no, artificial distinction between 'income before extraordinary 
r* 

A 

items' and 'income after extraordinary items', since we cannot 

tell where the impact of those extraordinary items will be felt. 

We cannot determine which cash flow is affected, and so cash 
* 

flow is always after extraordinary items. 

Table- 5 

Equation Chosen as Best Predictor 

When Cash Flow i's the Independent Variable 

Equa t ion 
.Number 
Chosen 
Real an& 

, Nominal 
Terms 

-- - 

+---------- 
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Cash Cash Cash All 
Flow Flow Flow Cash / CFl CF2 1 CF3 1 Flows 1 
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Figure 3 

'Best' Equation for Predicting Cash Flows 

Cash Flows as the Independent Variable 

In both Real and Nominal Terms 

Equation Number 



- Y - Y - - Y U Y - Y Y M U - Y Y - M - - C ( r ( U Y Y w  

0 1 x x x x x  
A 1 X X X X X  

I 
0 1 x x x  
m I  X X X  

o l x x x x x x x x x  
w 1 X X X X X X X X X  

d 
l 

O l X X X X X X X X X X X X X X X X X X X X  
, P l X X X X X X X X X X X X X X X X X X X X  

O l X X X X X X X X X X X X X X X X X X X X  
m I X X X X X X X X X X X X X X X X X X X X 2 ~  

0 l X X X X X X X X X X X X X X X X X X X X X X X X X  
~ I X X X X X ~ ~ X X X X X X X X X X X X X X X X X X  

4 I  
I X X X X X  

s 1 x x x x x  

m I 
7 0 l X X X X X X X X X X X X X X  

m I X X X X X X X X X X X X X X  

3 - a o  
J m a ,  n Ln 
rn m m r  
m 3  
a, a n  - m -  

3 0 
I crz 
m 
7 <a, 
3 a,a  
Ln 7 - rt 

m 3 
u m 



There clearly is a patteyn, as shown in Figure 3,, when cash 

flow is regressed on itself. The pattern is fairy consistent, 
-* 

regardless of whether we are examining the results in real 
3 PI 

r" 

terms, or in nominal terms. ~'igure 4 gives the disaggregated 

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

independent variables. 

1. Equation 4 is chosen as 'best' 4 5  times. This is 2 6 . 8 %  of 
the time, and it is interesting to note that this equation 
is the analog of equation 7  in the income models. 
Specifically, next year's cash flow is a function of last 
year's cash flow and a trend factor. 

2. Equation 5 occurs 41  times; that is, 2 4 . 4 %  of the results 
indicate a for this model. This equation states 
that we need Er~f~:znh r and two years of lagged past 
cash flows to determine next year's forecast. 

3. Finally, equation 6 is chosen 3% times out of 1 6 8  
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. 

f 
> 

In total, the cash flow models require a trend 

1 2 5  of the 1 6 8  equations, or 7 4 . 4 1 %  of the time. An examination 

of u~igure 4  shows that the trend variable is needed in both 

alternatives, although there is some variance between the real 

and nominal terms. 
. - 

If we now consider the results for both alternatives, we 
B 

i 

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 flows are more readily forecas,ted using a regression 

model. Specifically, Table 6 provides an indication of the 



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 using the 
1 

linear regression model. 

Table 6 

Relative Efficiency of Income and 

Cash Flows as Predictors of Future Cash Flows 

+----------+--- 

Cash Flows CF1 
in Nominal CF2 / Terms lCF3 

+----------+--- 



Figure 5 

'Best' Predicted Cash Flows 

When the Independent Variable is 

Income Cash Flows 

which- . 
cash Flow 

Which 
Cash Flow 

. . 
both the lagged independent variable, and .the lagged endogenous 



2 variable. Figure 6 shows thatrthere is virtua'lly no difference 
- 

in the results obtained with income as the lagged independent 

variable in nominal terms, and real terms. Using nom3nal terms, 

twenty-one of twenty-ei.ght firms, or exactly 75% of the 

companies tested have cash flow from operations best- predicted 

by the regression model. Even in real terms, there is only a 

slight di,fference: twenty firms, rather than twenty-one, have 

cash. flow from operations best predicted by the regression 
w 

es where we utilized past cash flows as the 

independent variable, there is the same tyie of pa,ttern. Figure 

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

from operations i s  best predicted sixteen times in both nominal 

and real terms, but cash flow to investors is chosen ten times 

in nominal terms, and nine times in real terms.' These 

differences, like the differences observed when income is the 

independent variable are insignificant when we compare('nomina1' 

results with 'real' results: 
\ 



Figure 6 
'Best' Predicted Cash Flows 

Income as the Independent Variable 

I n  Nominal Terms In Real ~ e r k s  . 

Which 
eash Flow 

Which 
Cash FQw 



Figure 7 

'Best' Predicted Cash Flows. 

Cash Flow as the Independent Variable 

In ~ominal, Terms 

Which 
Cash Flow 

In Real Terms 

Which 
Cash Flow 

If we examine the aggregate ability to predict cash flows 
% 

usikg income as the independent variable, - and - compare - - - - - - these -- - 

results to those obtained with past cash flows as the 
-- - - -- -- - -- 

independent variable, there is some variation between the 



outcomes. But, the regression model is most successful as a 

forecasting method when we are examining cash flow from 

operations. 

Results 
* s 

< 

The results obtained from this study can be used to test 

the two hypotheses advanced in Chapter 3 of this ,thesis. The 
4 

main objective of the study was to provide data to assess the 

contention that past reported accountijg income was a better 

predictor of future cash flows thanc was past cash flows. A 

secondary objective was to determine whether variable 

specification should be in nominal o r  real terms. 

A test statistic can be developed using the normal 

approximation to the binomial theorem. Recall that the 

standardized normal distribution utilizes a '2-value' for 

comparison, and is of the form 

The binomial approximation is of the form 

To examine the. first of the hypotheses, we calculate the 

'z-value' using the results from the study. 



< 

1 

i We are testing a contention that there will be no 
difference between results obtained utilizing 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. 
We observed that 120 of the 168 paired comparison$ have 
future cash flows better predicted by past reported 
ac'counting income, than by-past cash flows. Therefare, - 

< 

'x' = 120. See Appendix I 1 1  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 deviation by 
taking the square root of 'npq', where n=168, p = q = 
0.5, and thus equals the square root of 42, or 6.48 

Thus, we obtaima 'z-value' of 5.55, which means there is 

virtually no probability of observing 120 successes' in 168 
\ @ 

trials, given that we assume the probability of success if 
C 

one-half . Theref ore, we reject the null hypothesis, and conclude 
that past reported accounting income is indeed a better 

preaictor of future cash flows than are past cash flows. 

Following the 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 in the observed 
- -- - - -- - - - - 

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

we observe that 144 of the 168 pai s obtained .'betterf results 
- ? 



(higher R~ and lower standard error of the estimate) when 

nominal terms were specified. Thus we obtain a '2-value' of 9.26 

which,means there is virtually no probability of observing 144 

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

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

and conclude that variable specification should be in no 

rather than real terms. 
r n a l ,  

It  is more difficult to draw inferences from the fact that 

the models seem able to forecast ca"sh flow from operations with 

consistency. We did not a priori expect that any one cash flow - 
would be easier to predict, or that anyeone cash flow would be 

predicted 'best' most often. However, it is clear that the 

success of the'model in predic.ting cash flow from operations is 

non-random, since 73 of 112 cases, or 65.18% of *the total, 

provides 'best' results for cash flow from operations. 



Notes 

'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 '2-value' indicate that 
the half-unit correction would have no impact on our acceptance 
or rejection of the null!hypothesis. 

P 



VI. Conclusions 

Analysis 

An analysis of the results%and observations reveals some * ,/ 
i 

interesting points. We can condlude that our original intention- 

have been realized, and.we have demonstrated that past reported 

accounting income is 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 
0 

better suited in nominal terms. 

However, the analysis also reveals,some problems with the 

entire issue of cash flow prediction. We have utilized linear 

regression models for tes.ting, and in certain instances, thii 

form is undoubtably suitable. For example, 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 

form, or whether there just n Q  fit. For instance, w h e n  -- 

examining cash flow to ginvestors, we observe - that - for Dominion 
- 1  

Foundries and Steel, Limited the 'best' of the twelve equations 



(see Appendix 1 1 1 )  yields an R2 of only 0.06516; the 
f 

'F-statistic' is similarly poor: it is less than 2.00. Refer to 

  able 5 for a comparison of the R2's for the 'best' equations in 

the models. This table gives the highest R~ obtained as well as 

the lowest, and provides'some indication as to the relative 

efficacy of the regression models in predicting future cash 

flows. 

Table 7 * -  

Relative Efficacy of predictors 

As Evidenced by the R2 Obtained 

Which Highest Lowest Highest Lowest 
/Cash I / 'Best1 , ,'Best1 I 'Best1 1 'Best1 I 
Flow R-square R-square R-square R-square 

+-----++--------+--------++--------+-------- + 
CF 1 0 .94354 0 .06516 0.96504 -0.03891 

0.66991 -0.04764 0:67452 -0.03448 1 I / 0 . 9 6 6 5 0  0 . 2 0 5 5 6 1  0 . 9 5 0 4 5 W . 1 1 4 3 3 1  
+-----++--------+--------++--------+-------- + 
CFl/P 0.77716 0.03727 0.83507 -0.03444 

0.52387 -0.03254 0.60807 -0.05451 /:::$:I / 0 . 9 2 7 3 9 - 0 . 0 1 3 4 0  1 0.837531-0.03978/ 
+-----++--------+--------++--------+-------- + 

- --- - p ~ - ~ p - ~ ~ - ~ ~ p  - 
Another difficulty in a forecasting context is the 

- - -  -- 

likelihood that the models are mis-specified. It is very 
; 

unrealistic to expect that we can predict cash flows based 



solely on either'past reported accounting income, or past cash 

flows. It is likely that the correct mode1.i~ some combination 

of these flows, or even more  roba able, there will be additional 
6 

exogenous variable required for many firms. 

Moreover, even if we assume that the linear regression form 

is acceptable for testing purposes, we must resolve the issue of 

var-iable specification. Chapter 4 of this thesis alludes to -the 

very real .difficulty of using an autoregressive form ,for 

testing. Although serial correlation is the main problem; we 
1 

cannot ignore the existance of heteroscedasticity and 

multicollinearity. While it is true that neither condition 
-l 

appears to be present in a form strong enough to influence this 

study, ther,e exists the possibility that the correct 

specification of either variables and/qr the models, may 

generate these conditions. 

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, 

19791, and the Funds Flows Discussion Memorandum [FASB, 1980~1. -- 
It should be obvious that the more crucial of the two is the 

- - - - -  - - - - - - - - - -- - - - - - - - - 

former. Any model that specifies income as the independent 
- -  - -- -- - - - --- - -- - - -- 

variable requires that the definition of income be clear and 
2 

unambiguous. 



The FASB has .carefully avoided defining what might be 

called 'predictive ability' in its pursuit of forecasting cash 

c flows. One might view such a term as embracing the concept of a 
4% 

lead indicator and extrapolation. The study by Simmons and Gray 

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

tlTiS2 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 independent variables provides a better 'fit' in the " 

realm of the, regression models. Nowhere have we attempted to 
I 

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

'scope. of this sludy to actually predict the future cash flows. 

This aspect must be left to future researchers. 

~otwithstanding the foregoing, we observed that of the 
- 

P 
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 

earnings', and the FASB [1979] feels that effort should be 
2 

expended on segregating regular from irregular components of 

earnings. The Board also admits that ,they ar,e no$'-sure what (if 

any) changes to the format of the ~ncome'staternent would be 
h : 

A fuither examination of the earnings (or income) issue 
- - 

requires 'consideration of what is known as 'functional , 

fixation'. Ashton [1976], Chang and Birnberg [1977], and 





' I  . 
53-57] of the literature. They note [p. 521 tKat " . . . some 

. 
informed persons are unable to adopt readily new information or 

changes in measurement rules relating to' some, variables which, . 
6. 

they -have consistently. relied upon . . . in thqpast." They 
. - 

further state [p. '521 that 
', 

. .. . accountants will probably . be unsuccessful in 
devising ways of communi.cating the impact of accounting 
changes . .% wcthout an improved vnderstanding ,of how 
users in ?act assimilate end utilize accounting .numbers 

me 

The implications for this, study, and of cash' flow 
a 

predictions in ' gene'ral are significant. Most accountants 

recognize that thereiare many ways to arrive at net income, all 

of them acceptable, and all according to generally accepted 

account'ing principles [GAAP]. Most of the American #studies of 

this issue have dealt 'with changes in in 4J' entory methods 
L -. 1 (LIFO-FIFO) , or othei sicjni f icank changes in acc unt ing methods. 

But in:. a Canadian context, . the inventory issue i s  ' not 
d - 'applicabl'e, since few firms use LIFO fo; reporting purposes. 

i Y r 

! 
However, we can point to some structural changes in accointing 

I/ 

methods that occur in Canada. 

1 .  In 1968, the ~anadian Institute of Chartered Accountants 
mandated corrrprehensive -x-a1 loca t i - o n ~ s t  he--~nL~cceptahle- 
basis foe reporting. There were a few exceptions, whereby 
the flow-through method could be letained. ThCse companies 
were mainly regulated utilities that could not- -pass these 
costs on to their customers, and so the calculation of the 
rate base was on nf,low-through method. Therefore, the 

7 
, 73 I 

' * d' 



* .  

2 .  

3 .  

4 .  

The 

~nstitute allowed these .firms to utilize the flow-through 
method for reporting purposes. But in 1977, all firms were 
forced to utilize the comprehensive allocation method. This + 

is pne instance of a possible data fixity problem. 
< 

Many f'irms adjust their depreciation rates periodically. . 
While these rates may not change by much, the magnitude of 
depreciat io xpense, And 'any resultant tax deferral, must 
not be over ed. 't - 

\ 
Even more significant than a change in depreciation rates is 
a change in depreciati~n~methods. For instance, the British 
Columbia Resources Investment. Corporation [BCRIC] changed , 
its method of depreciation in 1981. 

. , 
A ,switch- in' accounting for oil and gas ventures will also 
create a possible data fixity. T at is, if a firm has been 
using the successful'-effort ethod to account for thqir 1 8 

exploratisns, and it changes a" 'full-cost method, the 
impact on 'reported net income could be substantial. 

There areo likely other areas where data fixity-can arise. 
b 

key point to w recognize is that 311 accounting changes affect. 
.. d- L 

reported income. They are very unlikel-y to affect cash •’low. An . 
a 

exception might be a_ change in effective tax rates, wh'ich 
c. . - 

- ,  
requires a larger tax payment, but !hat particular change will 

, , 

~ i o b a b l ~  be recognjzed. Recall that on& model uses past reported 

accodting, income as the predictor.-,If there has been a 

structural change in: the manner of determination of that net* 
> - I 

. income, - there will likely be an ,imbact iq its ability- to predict 
- -Y 

future cash flows. Consequently, we sho"1d consider whether the @ 
issue might' better be served by providing a range of possible 

q .  

Studies o n  the time-series   roper ties of -reported net - - 
i - -  - - - - - - - - 

income have characterized the earnings process as a stochastic 





I 

risk of that security [pi 5741. Koch discussed income smoothing 
J 4 

in the context- of trade-offs. He found that the higher the cost , 

of smoothing, the less likely it was to occur. Nonetheless, his 

experiment did add further support to the contention that income 
w I 

smoothing does take place. - 
If income is mean-reverting (as income smoothing would have 

it be), it would enhance the predictive ability of into* when 

a it was being used to predict itself. It is less cert in that 
- 

such a pattefn would have any impact when income was not the 

. . dependent variable. However, when we attempt to correct the 

problem of serial correlatipn of the test results, by means of 

generalized least squares, some insight were provided. Using 

GLS, a correction was made by means of an ARI (autoregressive 

process) correction, and a MA1 (moving-average process) 
' i 

correction. While it is difficdlt to compare the results with 

4ach other, two facts stood,out. Any serial correlation that 

L r i h e d  was of a- negative nature: the Durbin-Watson statistic *' . 
'-. 

was usually greater than 2.00, and the value for rho -- the 
autocorr'&ation co-efficient -- was usually negative for the ARI 

\ 

process, and positive for the MA1 process. ~econd.ly, 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 obtained using an ARI correction; both processes 

usually yielded a smaller standard error of the estimate than 
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meaningful from the regression results. 

- Furthermore, the d of interlocking relationships makes 

cross-sectioning somehat ard. It is .dif•’icult to isolate the 

sector or industry-under study. For example, Dome Mines Limited 

owns approximately 22% of Dome Petroleum Limited, which in turn 

owns 12.5% of TransCanada PipeLines Limited. Moreover, calling 

Noranda Mines Limited, for instance, a 'mining, or resource 
> 

\ompanyl is a gross misrepresentation. Noranda is heavily 

diversified, with 'substantial interest in the forestry sector: 

it owns almost 50% oWMacMillan Bloedel Limited. 
1 ., 

One last point to explore is the linear form and I t s y  

relation to the results. Rqression models are =not very 

suctessful if the P o p e  of the independent yaiiabie is very 

close to kither O 0  or 90'. Removal of the trend by dealing in 

real terms may have biased the results such that we rejec e 
% 

null hypothesis #,when in fact w$ ought to accept it. 
P 

L 

Unfortunately, there is no way -to evaluate the possibility of a 

Type-I errbr : Nonetheless, tshis possibility should not be 
s L 

l d 

g' overlooked in,considering 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 States, h . it 
'A 

appears that any findings that apply in the U. S. are iikely to 

apply in Canada. The generally accepted accounting prihciples 
f; 

[GAAP] of both countries are substantially the same, gnd it 

would be expected that the results of an empiri-cal study .wouId 

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-tw6 years into the 

past was excluded. However, it does provide a reasonabiy goad 

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

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

data was available from Inco Limited commencing in 1934, while 
4 

Cominco kd.' supplied seventy observations: annual reports were 

available from the fifth year of operation - 1911. 4 .  

3 

. i 



Ta b31e 8 

List of Companies in the Sample, 
i 

and fhe Range of Observations provided 

Alcan Aluminium Limited 
Brascan Limited 
Calgary Power Ltd. Y a 

Canada Packers Inc. 
Canadian .Utilities Limited 

- ! 
8 

Canron Inc. 
C-I-L Inc.. 
Cominco Ltd. - & 

The Consumefs-' Gas Company 
Dome Mines Limited 
Dominion Bridge Company, Limited 
Dominion Foundries t Steel, Limited 
Doujtar, Inc. 
Great Lakes Forest Products Limited 
Hudson Bay Mining t Smelting Ltd. 
Hudson Bay Oil & Gas Company Ltd. 
~mpekial Oil Limited 
Inco Limited 
Inland Natural Gas Co. Ltd. 
Interprovincial Pipe Line Limited 
MacMillanaBloedel Limited 
Moore Corporation Limited 
Noranda Mines- Limited 
Stelco Inc. 
Texaco Canada Inc. 
TransCanada PipeLines Limited 
Trans Mountain Pipe Line Co. Etd. 
Westcoast Transmission Company Ltd. 



- - 

The TROLL Models 

The models used to test the hypotheses were formulated 

using TROLL (Time-shared Reactive. On-Line Laboratory), an 
". e-. x- 

econometrics package developed at the Massachusetts Institute of 

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

be developed (such 3s follows), and exact variables can be 

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

within the same overall framework,. Each $f the models described , - - " -- 
"- 

shows the equations used to test the relationship of income and 

cash flows to 'CF1' -- the cash flow potential available for 

investors. It should be obvious that the remai~ing eight models I 

were exactly the same; merely substitute,'CFZ1 ahd 'CF3' in the J 

' -  *; . 
appropriate place to generate tests -•’of the cash flow ~poYential 

L " 3 

available to both investors and creditors (C~21 a m  the" cash 

flow from operations (CF3) re,spectively. It should also be noted = f 
$ .  

- ,@ 
that the results detailed as AppendixXIII referen~e~the equation $ 

number as designated herein. 



MODEL: FLOWCFl 

This model will test the linear form of cash flow 
flow prediction.?t examines the cash 'flow potential 
to investors (CF4) using income before a'nd after 
extraordinary items as the independent variable. 
A s  well, a trend f ctor (TRND) is introduced. 

SYMBOL DECLARATIONS 
I 

- . 
2 "  

' -  ' ENDOGENOUS: 
CF 1 - 

A E X O G E N ~ S  : , - - EI ' INC TRND * 

. COEFFICIENT: 
A1 B1 B2 B3 B4 

EQUATI OfsS 

CFl = A1 + B1 * 
+ B3 * 

CFl = A1 + B1 * 
+ B2 * 



MODEL: CF1.REAL 

CFI = A I  + BI * (INC(-I) + EI(-1)) 
+ B4 * TRND 

CFI = A1 + B1 * INC(-1) + B2 * INC(-~) 
+ 3 4  * TRND 

CFI = A1 + ~1 * INC(-1) + B2 * INC(-2) 
+ B3 * INC(-3) + B4 * TRND 

CFl = A1 + B1 * (INC(-~) + EI(-1)) 
+ B2 * (INC(-~.) + ~1(-2)$ 
+* B4 * TRND 

CFI = A I  + BI' * (INC(-,I) + EI(-I)) 
+ B2 * -tfN€f -2) -*-El f--2)-) 
+ B3 * (INC(-~) + EI(-3)) 
+ -84 * TRND 

This model will test the >inear form of cash-flow- 
prediction. It examines the cash flow potential 

C 

to investors (CFI) in real terms by means .oQf the + ' 

GNE Implicit Price Deflator. Income before and 
after extraordinary item& serves as the independent ' 
variable. A trend factor (TRND) is introduced. 

- ,  
SYMBOL DECLARATIONS 





MODEL: CASHCFI 

- . This model, will test the linear form of cash=flow 
flow predict.ion..Lt examines the cash flow potential 
,to investors (CF1) using the lagged endogenous 

V a r i a b l i  -CF1 - as the 'independent' variable. 
As well, a trend factor (TRND) 'is introduced. 

SYMBOL DECLARATIONS 

EXOGENOUS: 
T- 

B 

COEFF I CI ENT: 

EQUATIONS ' 

CFl = A 1  + ~1 * CFIC-1) + B2 * CFl(-2) 
+ B3 * CF1(-3) A + 

1 = A 1  + Bl * CFl(-1) + B4 * TRND 
1 = A1 + El * CFl(-I) + B2 * CF1(-2) 

+,B4 * TRND 

CFl = A1 + B1 * CFl(-1) + B2 * CF1(-2) 
+ 83 * CFI(-3) + B4 * TRND w 



. 
0 .  

i 

B 
b 

- - - - -  

f 

MODEL: CASH1.RE 
\ 

.k This model will test the lin ar 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 (TRMD) is introduced. 

SYMBOL DECLARATIONS 

ENDOGENOUS : 
6 

CF 1 
- - - - 

EXOGENOUS : - 

P TRND 
0 

COEFFI CI ENT : 
A1 81 B2 B3 B4 

r 
b 

EQUATIONS 

J I 

1.: CFI/P = AJ + ~1 * CFI(-I)/P' 

- 2 :  CFI/P = AI + BI * mi(-I)/P 
' I  

I 
+ B2 * CFl(-2)/P 

t 

' 3:. .  , CFI/P = AI + BI * CFI('-I)/P - 
+ BP * CFl(-2)/P 
+ B3' * CFI (-3)/P 

42 6 4 5 4 :  CF~/P = AT + ~1 * cFl(-l)/P 
+ B4 *' TRND 

5: CFI/P = A1 + ~1 * .CFl(-I )/P 
+ B2 * CFl-(-d)/P - ,  

. b : + B4 * TRND 

6: CFl/P = ~ l '  + B1 * C M  (-1 )/P 
- - - - - - - - - - - -- -- A- ppp-p + ~7 x-c~-1-(--2~7~-~-- , 

+ B3 * CF1(-3)/P 
/ r B4 * 

' - 
c 

\ 
- 

I-- 
- - - - -  - - - - - - -  \ - 

11 
I .  =" 



Appendix I 1 1  : Study Results 

As detailed in Chapter 4 of this study, the results 

contained herei'n were obtained from v e r i e s  of regression 
- 4" ,r- 

models &at utilized an ordinary least squa 't es procedure. No- 
r " "  

' correction was made for serial correlation, and the results were 
*+- 

compared in pairs: cash flow to cash flow, income-tocash. 
7 

These results have been summarized and p~esented 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 the estimate, and 
i- 

the R2 for each regressi-on. 

Consider Alcan ~lunfinium Limited as an example. The 

estimation of CF1 (cash flow to investors) required that twelve 

equations be examined, wherein past reported accounting income 

served as the independent variable, Of these twelve, equation # 4  

exhibited the lowest standard error of the estimate. When this 

examination was repeated using past cash flows as the 

independent variable, six equhtion were used. Equation number 

\ four also (in this case) displayed the -lowest standard error of, 

the estimate. 

The results for prediction of CFl -- cash flow to investors 
-- were then compared, as the table reveals. We see that when 

income is the prediet'or-, equation #4 'best? 4&lf ills Gur n e d s ,  - 

an& the r e s u U p y i e d  an R~ gf 0 . 7 ~ 5 1 ,  a- standard error of - 

the estimate of 3.01 x lo4. 



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 R2 of 

0.20691, and a standard error of the estimate of 5 . 4 6  x 10'. 

+ Therefore, we examine the results of our two prediction 

- w  models. We obserLe t for CF1 and Alcan Aluminium Limited, - 

past reported accounting income is a better predictor of future 

cash flows than is past cash flows. This process wqs repeated 
- - - - 

for all six postulated cash flows, and all twenty-eight - 

companies. 

Alcan Aluminium ~imited" 
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