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The Members,

The Canadian Region,

American Accounting
Association.

At the Annual Meeting of the Region in Edmonton in June, 1975,
the membership instructed and empowered me to provide for the
publication of the papers presented at the Annual Conference then
in progress. The minutes will ‘show that a maximum of $200 - was
allocated to this project, and that I was free to seek financial
assistance for any additional funds required.

I am pleased to report that Peat, Marwick, Mitchell § Co.,
Chartered Accountants have provided their services and resources,
and have made this publication possible. On behalf of the members
of the Region, I wish to thank them for their support of this
particular effort to encourage research in Accounting in Canada.

The authors of papers presented at the Conference were
required to limit the length of papers to ten pages, and I am
aware that this was somewhat restrictive. Some of the papers
presented at the conference were, at the decision of the author,
not included here. :

It is hoped that the publication of these papers will not
only make them readily available, but will also serve to encourage
accountants, practitioners as well as researchers, to participate
in future conferences of the Region.

L sy

‘Leonard G. Eckel :
Vice-President (Canadian Region),
American Accounting Association,
Faculty of Business,

McMaster University.

oo 1948 P
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A MULTIVARIATE APPROACH TO IDENTIFICATION OF OUTPUTS
AND COST CONTROLS IN A NON-PROFIT ORGANIZATION

This research addresses the problem of output measurement in
a hospital. The study was undertaken to determine (1) if hospi-
tal inpatients (products) can be defined as groups of diagnoses
where each group is relatively homogeneous with respect to re-
source utilization, and (2) if estimated costs of such groups can
be used for cost control and reimbursement and comparative anal-
yses of efficiency. Because inpatient care is a dominant activ-
ity of hospitals and because of the extensive micro nature of the
data collection and data analyses, only the inpatient care func-
tion is examined so that reasonable limits can be placed on the
scope of the investigation. Also, no attempt is made to measure .
changes, if any, in the quality of care.

Several studies have defined or measured hospital output °
(Berry, 1970; Eldor, 1969; Feldstein, 1967; Lave and Lave, 1970;
Lave, Lave and Silverman, 1971; Rafferty, 1972). However, the
output surrogates have proven less than satisfactory. Although
some of these studies have concentrated on the output measurement
problem per se, most of the previous work has focused on and em-
ployed measures of resource availability (e.g., number and kind
of facilities and services) as surrogates for output. The
assumption underlying this approach is that hospitals with simi-
lar resources probably produce similar outputs. Such an assump-
tion is weak if not incorrect because the availability of partic-
ular resources does not necessarily indicate their utilization by
the actual mix of patients receiving care. Therefore, because
different diseases have different resource usage patterns, this
study attempts to define and measure (inpatient) output in terms
of groups of diagnoses (cases), where each group of diagnoses,
although medically heterogeneous, is relatively homogeneous with
respect to types and amounts of resources used. The case (an in-
dividual patient) is defined as the unit of output since it seems
more reasonable to say that a hospital produces quantities of
"completed" cases rather than, say, patient days.

Methodology and Results
Product-Mix Model

The proposed model of inpatient product-mix is represented
as D =Dy UDy U . . UDyg where D is a set of diagnostic groups
and Dy is the kth product (diagnostic) group where the diagnoses
are relatively homogeneous with respect to a vector of resource
utilization measurements. Each Dj (i = 1,k) is defined as an



output.

Iso-resource outputs are derived by factor-analyzing a sam-
ple of diagnoses representative of major resource utilization
patterns. The basic data set is depicted by an M x N matrix.
Each row or subject is a diagnosis, and the total number of diag-
noses, M, is representative of the population of diagnoses. The
N columns or variables are hospital cost centers such as Radiol-
ogy and Operating Room and the (i,j) cell entry represents the
average number of dollars of resources used by diagnosis "i" in
cost center "j". Charges are used in the data matrix since they
are available on a per unit of service per patient basis. Be-
cause charge (billing) rates remained constant during the time
period covered in this study, different amounts of charges for
the same service provided to different patients are valid surro-
gates for the quantities of that resource utilized. Although not
available on a per unit of service per patient basis, costs are
not required for deriving a. taxonomy of iso-resource diagnostic
groups (however, total inpatient costs are available and serve as
the dependent variable in the estimated regression equation).

Thus, a complete row of the data matrix is a profile of
average amounts of resources used by a given diagnosis. For a
particular diagnosis or row of the matrix, the profile is the set
of means obtained from a 20% random sample of the patients dis-
charged with that diagnosis during a six-month period.

To factor-analyze the data matrix, the principal components
model was selected. An advantage of this model is that one basic
source of indeterminancy in factor analysis, estimation of commu-
nalities, is eliminated. In this model, R = FF' where R is the
matrix of correlations between diagnostic profiles and F is the
matrix of loadings for each variable (i.e., diagnosis) on each
factor (type).

The collection of diagnoses loaded (correlated) highly with
a factor, F1, constitutes a group or cluster of diagnoses rela-
tively alike with respect to resource utilization; thus, for F;
(j = 1,k where k = total number of factors), there is a group Di,
where Dj is a set of diagnoses. Thus, the set of groups D =D;
Upy U, . U Dy constitute the hospital inpatient output groups
(products). Using a similarity measure, each diagnosis not em-
ployed in establishing the types was then classified into the
group to which it is most similar.

Factor analysis of the data matrix produced three factors
(groups of diagnoses) accounting for 86.7% of the total variance.
An analysis of the nature of each factor follows.

Analysis of Non-Economic Differences Between Groups

After the diagnostic composition of each group was known,
analysis of the medical nature of the three groups was undertaken
to determine if the three factors were substantively different.
The results are summarized as follows:



Factor or : Average
- Group No. Medical Nature of Cases Fatality Rate

1 Predominantly normal births and -0-
normal deliveries

2 Diseases range from Hodgkins ' .15%
Disease to various surgical
complications

3 Diseases (conditions) range from : 3%

various malignancies, heart dis-
eases and cirrhosis to fatal
accidents‘ :

Not only does the fatality rate increase substantially from
the first to the third factor, but the number of departments and
amounts of resources consumed in a given cost center also in-
crease. That is, in addition to intensity, the complexity of re-
source utilization increases from group one to group three. Con-
sequently, the conclusion is that the factors are economically
and medically different.

Use of the Output Model

The proposed product-mix model is potentially useful for
cost estimation and control, prospective reimbursement and com-
parative analyses of efficiency.

For the field study hospital, an inpatient direct cost func-
tion was estimated with the model

Yi = leil + BZXiZ + B3X13 + B4ti + ei
where '
Yj = total inpatient direct costs in month i
B1, By & B3 = cost coefficients of a unit of output (a
case) in output groups 1, 2 and 3 respec-
tively :
Xj1> Xy2 & Xj3= number of units of output (cases) in output
groups 1, 2 and 3 respectively in month i
(the total number of discharged cases in
each group was tabulated for each month of
the 16 month time period employed in the
regression analysis)

B4 = coefficient of time variable (to capture.
price level effects)
tj = linear time trend dummy variable
e{ = error term
i = 1,16 (months)

Because the cost data excludes capital costs, an intercept term
is omitted. Hence the model is most appropriately considered to
be a long-run variable cost function. A similar argument and
specification is presented by Feldstein (1967).

Results of ordinary least squares applied to the above
equation are as follows:



Estimated Standard Error t

Parameter Coefficient " -of Coefficient Statistic
By : 578.37 268.09 2.16
Bo 252.36 ' 266.27 0.95
- B3 954.62 529.22 1.80
By ' 13.93 2.65 5.26

Durbin-Watson Statistic = 2.65
R2 = 7226 - .
F Value = 10.4, significant at 0.05 level

Two coefficients are significant at the 0.1 level. Addi-
tionally, standard errors are large and there is a moderate de-
gree of multicollinearity among X1, X9 and X3. However, the
presence of a significant F value indicates that we can reject
the hypothesis that the joint influence of the product variables
is insignificant; i.e.ﬂ reject Hy: By = By = B3 = 0. The coef-
ficient of the time variable, B4, is significant, and its mean
value as a percentage of the mean value of the dependent variable
indicates an average rate of inflation of 1 1/2 percent per
month.

Proportions of output in each group are nearly constant,
thus demonstrating the difficulty of deriving more reliable esti-
mated costs per unit of each output. However, constancy of pro-
duct mix is not surprising because other research has found the
casemix of a single hospital to remain constant over periods of a
few years (Lave and Lave, 1971). Nevertheless, where past re-
lationships between the independent variables can be assumed to
exist in the future (i.e., constancy of product mix), such a cost
function would be useful for prediction (Johnston, 1963). In the
17th and 18th time periods, predicted costs fell within the con-
fidence interval for Y; consequently, the model appears to be
useful for cost estimation.

The resource utilization model should also be useful for
prospective reimbursement. Standard (i.e., predicted) costs
could be negotiated or "set" and, subsequently, only actual costs
falling within a defined interval about the predicted costs would
be reimbursed. Decision makers should be more highly motivated
to control or limit costs to levels agreed upon in pre-reimburse-
ment negotiations. .

Finally, the model should facilitate determination of price
standards for similar hospitals and comparative analyses of
efficiency. Both proposed studies assume that the appropriate
data are available. The first proposal would involve a cross-
section analysis where total costs were regressed on the various
outputs (numbers of cases in each output group). The estimated
coefficients could then serve a dual role: First, reimbursement
rates could be negotiated with the set of estimated costs func-
tioning as a guideline. Second, if relative inefficiency were
defined as costs in excess of the average for a group of hospi-
tals, then an individual hospital's product costs could be com-
pared with the average; the institution would be judged ineffi-
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cient if its costs exceeded those of the group. Also, investi-
gation should reveal why product A's cost in hospital X exceeds
the same product A's cost in hospital Y. Quality of care in the
first hospital might be greater than that in hospital Y. Or,
hospital Y may use a more efficient or different combination of
resources. In any event, the comparative analyses, based upon a
uniform measure of output, should not only aid cost control in a
single hospital but also facilitate comparisons of costs between
hospitals. :

Summary and Conclusion

Two major results of this study were 1) the identification
of inpatient types or outputs and 2) estimation of an inpatient
direct cost function employing quantities of the defined outputs
as explanatory variables. A discussion of the potential uses of
the inpatient output model included cost prediction, prospective
reimbursement and comparative analyses of efficiency.

Certain aspects of this study and their possible influence
on the results should be noted. First, dollar amounts rather
than physical units were used as entries in the data matrix from
which the set of patient types was derived. Use of dollar
amounts may appear to be less desirable than use of physical
measures which presumably are more stable over time.

However, counting the number of units of service in a par-
ticular cost center (e.g., number of X-rays) would not provide an
adequate measure of the relative costliness of services. For
example, if patient A received a lung scan while patient B re-
ceived a chest X-ray, although each received a single service,
patient A's lung scan was far more costly than B's X-ray. Equat-
ing the number of services received in this manner would not ade-
quately reflect the costliness of one patient's treatment rela-
tive to that of another. ’

Therefore, because no other more meaningful measure was
available, it was concluded that comparison of diagnoses on the
basis of dollar amounts of resources used was an acceptable
methodology. Also, the sample of patients from which inpatient
types were derived was drawn from a time period spanning only a
few months, and because changes in the charge structure were
relatively minor during this period, resource-use relationships
in dollars between patients were stable. Therefore, it may be
argued that diagnoses defining or constituting a product group
were alike because their utilization of physical quantities of
resources were alike.

Technology changes, if any, were not measured. To the ex-
tent that change did occur, some diagnoses may not be classified
into the proper group. However, because the time period over
which disease comparisons were made was not lengthy, the effect
of any change on the diagnostic composition of each product
group is probably negligible.

One particular assumption is related to the use of dis-
charged cases as monthly units of output. Because "discharges"



is equivalent to "units completed" during the period, the implicit
assumption is that work~in-~process is constant from month to month.
This assumption is not unreasonable because the proportions of dis-
charges of each product are fairly constant from period to period.

Finally, an observation concerning the permanence of the in-
patient output model should be made. Since changes in technology
do occur over time, relationships between diagnoses can shift.
Consequently, implementation and use of the model would necessi-
tate periodic re-estimation of the relationships under-lying the
model.

Appendix
Portions of this paper are abstracted from "Measuring and Costing

Hospital Casemix with an Iso-Resource Inpatient Taxonomy" which
has been submitted to. Operations Research.
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AN EMPIRICAL EVALUATION OF THE EFFECT OF GENERAL PRICE-LEVEL

RESTATEMENT ON EARNINGS AND RETURN ON' COMMON EQUITY :

PRELIMINARY RESULTS

Introduction

Recently the accounting profession has taken several steps in
the direction of recommending or requiring the disclosure of general
price-level (GPL) restated financial statement information.2 The
purpose of this paper is to report the preliminary results of an
empirical study of the effects of GPL restatement . on earnings avail-
able to common shareholdérs before extraordinary items and return on
common shareholders' equity for listed U.S. industrials.3 The former
measure was selected primarily because of its perceived importance
to investors and the latter because it reflects the combined impact
of GPL restatement on profitability and position. Differential
effects on industries will also be investigated.

The authors gratefully acknowledge research support received
from Cornell University,lthe Society of Industrial Accountants of
Canada, and McMaster University. A substantial portion of the
empirical research was completed while one of the -authors was
affiliated with Cornell. '

1 A detailed preliminary paper that considers the impact of re-
statement on other financial statement items will be available from
the Faculty of Business, McMaster University, Hamilton, Canada
(Research and Working Paper Series: No.112) in July 1975.

2 Justification for these steps is presented in CICA Dialogue,
December 1974, p.1 and FASB Exposure Draft, Financial Reporting in
Units of General Purchasihg Power, December 1974, p.iii.

3 This paper presents partial results of a larger research study that
will investigate the impact and usefulness of: (a) GPL restatements,
(b) specific price-level adjustments, and (c) combined GPL and
specific price-level adjustments on Canadian and American companies.
Earlier studies have been restricted to preparation and analysis of
GPL restated data for a limited number of companies, usually for

only income statement data and for one year. See, for example,
Davidson and Weil [1975], Parker and Gibbs [1974] and Petersen [1973].
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'Data & Methodology
The primary data for this study was drawn from a magnetic tape

containing the Investor Management Sciences' COMPUSTAT file of U.S.
industrials for the period 1946-~73. In order to prepare GPL adjusted
financial statements employing this data base, assumptions relating
to the monetary-nonmonetary dichotomy and the ages of nonmonetary
items must be made. Monetary items were assumed to be net quick
assets, other long-term investments, long-term debt and preferred
stock (excluding convertibles), deferred taxes and investment
credit. Accordingly, all other balance sheet items were deemed to
be nonmonetary and were restated as follows:>

1) Fixed Assets and Depreciation. Fixed assets were aged to
1946 using reported capital expenditures and assuming disposals
occurred on a FIFO basis, The ratio of restated to reported gross
fixed assets was employed in determining adjusted depreciation
expense. Restated accumulated depreciation was then determined
simply as the sum of restated depreciation expense allowing for
write-off of disposals on a FIFO basis.

2) Inventories. Using the cost flow method reported by each
firm, FIFO and average inventories were aged on the basis of turn-
over and LIFO inventories were aged in layers from 1946. Restated
inventory figures were also employed to determine adjusted cost of
goods sold, assuming purchases (current manufacturing costs) were
incurred evenly during the year. .

3) Other Items. (a) Investments in non-consolidated subsidaries,
intangibles, convertible debt and preferred stock, minority interest
and common stock were restated assuming a FIFO flow. (b) All other
balance sheet items (with the exception of retained earnings) were
treated as having been aéquired at year end. (c) Income statement
items not discussed above were assumed to have been acquired evenly
over the year.

Purchasing power gains and losses (PPGL) were determined
assuming that changes in all monetary items occurred uniformly over
the year. Our GPL restatements were made using the U.S. G.N.P, im-
plicit deflator; the years considered were 1967-73. A total of 448

4 As a result of the differing treatments recommended for deferred
taxes by the CICA and FASB, the effect of considering this item to
be nonmonetary was also investigated. '

5 Two major problems encountered in restating nonmonetary items per-
tained to (1) acquisition of assets through mergers and (2) the
determination of lower of restated cost or market. All major

mergers (defined as the acquisition of at least 100% of pre-merger
gross fixed assets) were excluded from our sample. Fixed assets
resulting from other mergers were restated on the basis of the fixed
asset ages of the acquiring company. Data deficiencies prevent using
market values when below restated cost except where market is lower
than historical cost and market value is disclosed and employed.
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companies satisfied the data requirements implicit in the restatement
procedures set out above. While our sample is composed of firms from
the entire spectrum of industries, it does share the usual shortcomings
associated with the use of COMPUSTAT tapes. Finally, the reader should
note that validation of our restatement procedures is incomplete at
this time and due consideration should be taken of this fact when
interpreting these initial results.

:Eﬁpirical Results

Initially, the restatement procedures described above were
employed to generate common dollar financial statements for each firm
in the sample under the alternative assumptions regarding deferred
taxes (monetary vs. nonmonetary). The effect of GPL restatements
on earnings available for common (before extraordinary items) and
return on common equity were then measured in terms of an index of
relative change--the difference between the restated and reported
amounts as a percentage of the latter. The percentage changes
were also measured before PPGL.

Aggregate Analysis. Selected fractiles from the distributions
of order statistics of these percentage changes for the entire sample
are shown in Table I. Overall, we note that while the impact of
GPL restatements does vary considerably between firms and over time,
the primary effect is to decrease earnings available for common and
return on common equity for a clear majority of companies. On
average, this decrease is about 20% and 25% for earnings and return
on common equity respectively. Moreover, a distribution-free signed
rank test (Wilcoxon test - see Hollander & Wolfe [1973]) indicates
that the changes in earnings and returns are statistically signifi-
cant at the 0.001 level for all of the years and all of the deferred
tax-PPGL combinations under consideration.

Two additional comments may be made on the results reported in
Table I. First, by comparing the second panel with the fourth, we
note that the overall effect of assuming deferred taxes to be mone-
tary or nonmonetary appears to be marginal, although statistically
significant (Wilcoxon test) due to the uni-directional impact of
the assumption on restated earnings. Second, a comparison of the
first and second panels (or the third and fourth) reveals the
aggregate effect of purchasing power gains on monetary items.

Analysis by Industries. A fundamental shortcoming of the
aggregate analysis presented above is that it masks the impact of
GPL restatements on firms in different industries. Accordingly, we
first divided the sample into 20 industry groupings on the basis of
SIC codes, and then computed the indexes of relative change in
earnings and return on common equity for each of these groups.
Tables II and III show the median percentage changes by industry
classes for the two financial parameters respectively under the
assumption that deferred taxes are monetary.

!
i



- Table 1
Percentage Change in Earnings Available for Common and Return on Common Equity for Sample:
Selected Fractiles From the Distributions of Order Statistics

EARNINGS AVAILABLE FOR COMMON RETURN ON COMMON EQUITY

YEAR/ RATE OF INFLATION 2 YEAR/ RATE OF INFLATION 2
1967 1968 1969 1970 1971 1972 1973 AVG. 1967 1968 1969 1970 1971 1972 1973 AVG.
FRACTILE 3,5% 4,1% 5.2% 5.4% 3.5% 3.7% 7.4% 4.2% 3,52 4.1% 5,2% 5.4% 3.5% 3.7% 7.4% 4.2%
.05 -66 {-96 |-131(-226(-234 {-207 [-165|-154 | -67 [-90 [~134|-216[-206]~189|-173[-154
B .25 -29 (-34 |- 44|- 66|- 61 |- 56 |- 65|- 61 | -34 |-39 |- 50|- 68{- 62{- 60|~ 67|- 63
21 .50 -18 {-22 |- '26|- 36{--35 (- 34 [--39|- 34 [ -23 |-28 |- 33|~ 43|~ 41]~ 39|- 45{- 40
A .75 =10 |-13 |- 16— 20(- 21 |- 21}- 24|~ 22 -15 |-19 |- 23|- 28(- 27|- 27}|- 32]- 28
E|4 .95 -3 |-4 - 6|/- 7|- 8- 8|- 8- 8| -6|-9 {-12{- 14(|- 14|- 13]|- 16]|- 14
= g .05 =52 {-67 |- 78|-109{-147 |-140 |- 99|- 99 | =54 |-65 |- 84|- 99]-162]-131[-108|-103
wl Bl .25 -20 (-23 |- 26(- 36{- 35| 33 |- 33|~ 34 | -23 |-26 {- 30|- 40|- 40|- 39 - 37{- 39
E g = .50 -11 {-12 (- 13|- 19|~ 21{- 20|- 18{- 19 | -16 |-18 |- 20{- 25{|~ 28|- 27[- 25]- 25
B E .75 -4 (-3 (- 1{- 4|-11}|- 10|~ 3|- 7| -10 }|-12 |- 13|- 16|- 19|-19]|- 16|- 16
= .95 15 23 39| 40} 11| 10| 54| 28 3 4 18 9j- 1{- 8| 15 5
p=y .05 < : -67 }|-90 [-133]|~-222[-221[-190]-181{-155
= = .25 Substantially unchanged from deferred | -33 |-38 |- 49|- 68|- 61|- 59|- 66|- 63
= 2 .50 income taxes- =~ ’ -23 |-27 |- 32|- 42]|- 40)|~- 39|- 45]|- 40
21 & |41 .75 : monetary - before PPGL =15 |~-19 [~ 23{- 28{- 27|~ 27|~ 31{- 28
E S .95 : -6 |- 8 |- 12|~ 13|- 14|- 14|- 16|~ 14
Bl B8 .05 -54 |-68 |- 83(-132]|-141|-154 [-103|- 99 [ -56 |[-65 |- 85|-123[-144[-139[-109{-102
=) %& .25 -20 [-24 |- 27|~ 40|- 38|- 36 |- 36|~ 36 | -23 [-27 |- 32{- 43|- 42]|- 41|- 40|~ 41
5 ﬁ .50 =12 [-13 |- 16|- 20|~ 23|~ 21 |- 19|- 21 | -16 {-19 |- 22|- 27|- 29|- 28|- 28|- 26
= E .75 -5|-51|- 4{- 6|-13|-12{(- 7{-10 ) ~-10 |-12 |- 14|- 17|- 20|~ 20|~ 17|~ 18
.95 10 | 18 25{ 24 3 71 44} 16 1 3 10 4{- 71- 9| 11 3
a. Inflation rate estimated by annual change in 4th Quarter GNP Implicit Deflator. The inflation rate

shown under the column heading "AVG." is the geometric average of annual rates.

1T



Table II

Median Percentage Change in Earnings Available for Common by Industry Classes

& Kruskal-Wallis ﬂz Variates

(Deferred Income Taxes are Assumed to be Monetary)

b. All figures are significant at the 0.01 level: Pr(x?(19)>38.6) = 0.01.

Industry Class BEFORE PPGL AFTER PPGL
(Number of firms)2 1967 1968 1969 1970 1971 1972 1973 AVG. 1967 1968 1969 1970 1971 1972 1973 AVG.
1.Mining(14) =11 |-10 |-14 |-25 [-36 |-29 [-15 [-29 [-10 |- 9 |- 9 | =10 | -11 =24 |- 7 1-10
2,.Food(45) -18 |-25 [-32 [-36 {-30 [-30 [-53 {39 [-10 |-11 |-13 |-15 |16 |-18 -19 |-15
3.Bev. & Tobacco(25) =13 |-22 |-21 [-16 [-22 [-16 |-23 [-20 |- 9 |-14 [-12 | <10 |-15 |-12 =12 [-10
4.Textiles(13) =29 {-30 -39 |-68 [-46 |-60 | =65 | =55 |- 6 |-23 |-31 | <52 |44 =52 1-39 |-41
5.Paper & Printing(24) [-16. [-19 [-19 [-30 [-36 |-31 |-24 |-26 |=-11 -91-91-13 |-18-]-14 |- 8 |-13
6.Chemicals(23) =21 |-23 |-29 |-57 {-49 [-42 [-41 |41 |- 6 [= 9 |- 9 [=25 1-26 [-24 |-15 [-19
7.Drugs (12) =25 =9 |-11 1-12 }-11 [-10 [-12 |-10 [-13 |- 8 |- 9 |-9 |-13 |- 9 =14 |-10
8.Cosmetics(16) =10 |-21 |-24 {-32 [-26 [~26 [-25 |26 |- 7 |-12 |-15 |-28 |-16 -19 |-19 |[-18
9.011(18) =12 |-15 |-18 |~-25 |-30 {-32 |-26 [-23 |[-13 |- 8 |- 8 [-10 |-17 =20 |- 6 {-13
10.Rubber,Glass,Clay(30) [-20 [-24 [=30 |44 |-41 |36 | =41 |-40 =13 1-13 |-15 [ -29 [-24 [-23 [-20 [-25
11.Steel(20) =25 {-25 |-30 |-59 |-64 |-50 {49 |43 |=13 |- 6 |- & [= 7 =31 [-26 =15 |-14
12.0ther Metals(12) -15 |~16 |-11 |-16 |-56 |-49 |-56 =43 [= 5 |- 3 |- 2 |- 5 |-22 [-18 =13 |-26
13.Bldg. Materials(15) =17 |-22 |-29 [-25 1-23 [-36 |-44 [-32 |- 8 |-17 |-15 [=20 |=17 =25 [=-24 [-22
14.Machinery(39) =17 |-22 |-26 |-32 [-36 |-39 [-36 |-33 [-13 |-19 |-20 [-31 |-28 =33 |-29 [-27
15.Electricals(26) _ -15 1-22 |-25 |-37 |-35 [-32 [-37 |-40 =12 |-16 [~16 |[-26 |-24 |-25 =29 |-27
16.Auto & Trans.Eqpt.(33)[-21 [-26 [-31 [=53 |-47 |~36 |<49 |<46 |-17 -18 |-22 [-28 |-31 |-24 [-20 [-23
|17.Scientific Eqpt.(13) [-22 [-27 [-37 [=42 |-36 [-29 |-31 |=35 |-20 -24 {-32 [-37 [-32 |-32 |-31 |-32
18.Trans. & Comm. (16) =15 |-22 [~29 {-49 |-84 |-39 [-44 [-53 [+11 [+20 |+38 |+23 |+ 7 |+ 3 |+49 |+21
{19.Retail & Wholesale(34) [-21 [-28 [-39 [-44 |-37 [-36 [-61 |=54 |-11 [-15 [-17 =19 |-17 [-12 |- 7 [-17
20.Miscellaneous (20) -19 |-24 |[-33 |-38 [-29 [-28 [-38 {-35 [-14 [-18 [-22 |-31 |-28 =20 |16 =21
Sample (448) -18 [-22 |-26 |-36 |-35 [-34 [-39 [-34 [-11 [-12 [-13 [-19 |-21 [=20 |-18 ~-19
K-WJ(Z Statisticb 62.7 {55.5(75.6{84.0]66.8{56.7{85.9|77.4|74.6{85.2|86.0/94.9|49.8 66.8[79.4]84.1
a. The number of firms is for 1967; due to mergers, etc. the numbers decline slightly by year 1973.
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Median Percentage Change in Ret

Table IIX

urn on Common Equity by Industry

Classes

& Kruskal—Wallis')(2 Variates

(Deferred Income Taxes are Assumed to be Monetary)

Industry Class BEFORE PPGL AFTER PPGL
(Number of firms)?2 1967 1968 1969 1970 1971 1972 1973 AVG. 1967 1968 1969 1970 1971 1972 1973 AVC.
1.Mining(14) =17 |-18| -25| -33 | -41 {-41 [-30 [-37 [-16 [ -16 | =18 | -19 | =24 | =33 | =22 | =20
2.Food(45) =23 |-31| -36 | =43 | -35 | -38 [-56 [ =43 | =15 [ =17 | -22 [ =24 | -26 | -24 | -28 | =25
3.Bev. & Tobacco(25) =23 |-29| -30 | ~24 | -34.1-31 [-34 [-30 | -16 | =21 | =21 | =20 [ -30 | =32 | =22 | =21
4,.Textiles(13) =30 {-32) -42 | -69 | -45 [-59 [-66 [ ~56 | =26 | =32 [ =33 | =54 | -39 | ~51 | -44 | 40
5.Paper & Printing(24) |-22 |-28( -30 | -41]-41 [-39 [-37 [-36 |-14 | -17 | -18 | =21 | =30 | =28 | =25 =23
6.Chemicals(23) =29 |-33] -45|-52 | =51 [-49 | -47 | =48 | -15 |16 | -19 | -28 |29 | 24 | -22 [ =22
7.Drugs (12) =10 |-15| -181-22 | -21 {-15 |-19 | -19 | =11 {-15 | <19 | -20 | -19 | =19 | <23 | <19
8.Cosmetics (16) -22 {-26| -31 | -36 | -34 |-31 |-32 |-31 [-14 [-18 [ -20 | =33 | -24 | -24 |-25 |-24
9.011(18) -14 [-17] -23 | -33 [ =37 [-38 [-34 |-30 |- 8 |-12 | -14 | -18 | -25 | -22 |-13 | =17
10.Rubber,Glass,Clay(30) |-27 |-28| -36 | -51 | =43 [-40 | =47 | =44 |-17 | ~18 | -19 | =34 | =33 | =27 }-27 -30
11.Steel(20) =34 |-34| -41 | -63 | -69 [-61 [-61 |-50 [-23 [ =18 [ =21 | =25 | ~41 | =40 |-35 [-29
12.0ther Metals(12) -33 |-33| -30]-32]|-65 {~61 [-68 [-57 [-16 | -16 | -15 | 19 | -39 | ~35 |-28 |-32
13.Bldg. Materials(15) =19 [-27| -31 [-30 | -32 [-45 |-48 |-35 [-13 [-17 [ <22 | =22 [-22 |-30 |-32 | =29
14.Machinery(39) =21 (-24| -31 | -40 | -41 |-43 |-38 [-41 [-16 [-22 |-24 | -35 | =31 [~-34 |-31 1-30
15.Electricals(26) =17 |-32| -35 1 -371-36 |-35 [-40 [-43 |-16 [ =21 [-22 | -30 |-28 |-27 |-26 [ =32
16.Auto & Trans.Eqpt.(33)/-24 |-30| -42 | =56 | =51 |41 |-54 | =50 |-16 | -21 |-24 |31 |35 | =28 |-25 |-28
17.Scientific Eqpt.(13) [-26 |~31 -38 | -47 | -41 |-30 [-38 {=36 |-21 |25 |-34 | -39 | =39 [=34 | =33 | -33
18.Trans. & Comm. (16) =19 |~27] -39 | =55 | -61 |~53 [-55 | =57 [+ 3 [+15 |+22 |+25 |-11 |-11 |+33 |+13
19.Retail & Wholesale(34)]|-29 |-34] -45 | -51 | -43 |44 [—74 [=59 [=16 |-20 |-23 |-25 |-23 [=22 | =21 |—26
20.Miscellaneous (20) =22 =24} -35 | -42 | -33 |-31 [-43 [-37 [-17 [-22 [-=27 | =34 |-29 [-25 |-19 |-25
Sample(448) =23 |-28) -33 [-43 | -41 [-39 [-45 [-40 [-16 |-18 |=20 [-25 |-28 |-27 |-25 1-25
K-W X? Statisticb 71.0159.% 67.1] 72.3| 63.8|60.6]80.6|76.6] 78.4] 76.5] 72.8| 78.4! 42.0|64.0[ 72.1]| 76.0
a. The number of firms is for 1967; due to mergers, etc. the numbers decline slightly by year 1973.

b. All figures are significant at the 0.0l level: Pr({2(19)>38.6) = 0.01.

€T



14

A survey of the results shown in these two tables indicates
that the fmpact of GPL restatements does vary between industries.
The effect of PPGL can be seen clearly by making the appropriate
comparisons. The industry effect was statistically tested employing
distribution-free analysis of variance by ranks (Kruskal-Wallis test
- see Hollander & Wolfe [1973]). The computed Kruskal-Wallis
statistics are shown at the bottom of Tables II and III. It will be
readily noted that they all exceed the 0.01 confidence interval
suggesting that the effect of GPL restatements on the various
industries is not homogeneous.

In order to ascertain which of the industries differ from one
another in terms of GPL adjustments, Dunn's distribution-free
multiple comparison test was employed (see Hollander & Wolfe [1973]).
Table IV shows the computed values of Dunn's statistic for the 1967-
73 average return on common equity. At an experimentwise error rate
of 0.10 we note that primarily three industries are different -
drugs, oils and utilities. Furthermore, utilities are not signifi-
cantly different on a before PPGL basis, and drugs are not different,
from other industries on an after PPGL basis. Similar results are
obtained for earnings available for common.

Concluding Remarks

Subject to the limitations of this study and the preliminary
nature of the analysis, we offer the following tentative conclusions
regarding the effect of GPL restatements during the period 1967-73:
(1) generally, restated earnings and return on common equity are
lower than their conventionally reported counterparts; (2) the two
accounting measures for a majority of the firms studied are
relatively insensitive to the treatment of deferred taxes as
monetary or nonmonetary; and (3) the impact of GPL restatements
on the earnings and return measures (after PPGL) are significantly
different only for oils and utilities.
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REPLACEMENT COST - IS IT RELEVANT?

A CAPITAL MAINTENANCE BASED ANALYSTIS

The enterprise must conserve its income-producing
facilities ... replace its resources as. soon as
they are consumed.

The cost of the used resources is actuaily the
cost to replace them.

These quotes from P. Bakker's recent book, Inflation
and Profit Control, (1974 p.2), illustrate two proposi-
tions prevalent in the present debate concerning inflation
accounting which are usually presented as unassailable
declarations. It is contended that a company should
seek to maintain its physical capital or facilities and
that replacement costs are therefore the relevant data
for both management decision making and external reporting.

In this paper it is contended that the first proposi-
tion, the maintenance of the physical operating level of
the firm, is and should not necessarily be accepted as
the objective of the firm. It is then shown that, if the
maintenance of physical capital is not automatically
assumed to be the objective of the firm, replacement cost
is not necessarily the relevant or only relevant piece of
data in management decision making. That is, the second
proposition is also not necessarily valid. In fact, a
need will be shown for both general priie—level adjusted
data and data on net realizable values. To- reach this
conclusion, several viewpoints concerning capital main-
tenance will first be discussed and subsequently several
management decisions will be analyzed from one specific
viewpoint. ' :

. Net realizable value of an asset can be adequately
defined as "the maximum net amount which can be realized
from the disposal of that asset within a short period of
time (not a forced sale situation, but not long enough to
allow disposal of fixed assets through ordinary use of
service). Net amount is defined as the selling price
less disposition costs including tax effects discounted
to the point of measurement". (Bedford and McKeown,
1972, p.333)
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Capital Maintenance

While there may be many measurement bases for capital
invested (See Rosen, 1971, P-14), we will consider three
main ones relevant in discussions of inflation accounting:

1) original money invested,
2) original purchasing power invested and
3) operating or physical capacity.

The first basis is the usual historic cost model.
Net income represents any increase in resources of a
company after the original dollar amount invested in the
firm has been maintained; this original capital is measured
strictly in terms of the number of units (dollars) invested
without regard to the value of that dollar.

Using the second basis, no income exists until the
purchasing power of the money invested in the firm (the
original investment adjusted for general price-level
changes), has been maintained. Management's objective
will be to maintain that "real" capital and earn an
"adequate" return on that capital. Using the third basis,
no income is considered to be earned until the physical
resources consumed during an operating period have been
replaced (or funds set aside to allow such eventual
replacement).

Example A - No Inflation

Let us look at a simple example to illustrate the
difference.

Assume an investment of $10,000 in a machine capable
of producing 100 units of A. The machine has an expected
life of 10 years; straight line depreciation will be used.
Product A sells for $19.50 and there are no other costs.
Assume that there is no general inflation, that is, the
purchasing power of the dollar remains constant over the
operating period. Assume further that there is no change
in the replacement value of the machine. For simplicity,
we will assume that net income and funds retained to cover
depreciation are withdrawn in cash as they are received,
uniformly throughout the period. The results, under
all concepts of capital maintenance, will be:

Sales 100 x 19.50 $1,950
Depreciation 1,000
Net Income ~$ 950
R.0O.I. 950 ' = 107%

10,000 + 9,000
2
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A 10%Z rate of return has been earned on the original
capital invested--making due allowance for that portion
withdrawn. Furthermore, if the $1,000 depreciation with-
drawn is set aside each year funds will be available to
replace the machine when its life is over.

Now, assume that immédiately after the machine is
purchased, the replacement cost of the machine goes to
$15,000. Under the first two concepts, the original
money invested and the purchasing power maintenance
concepts, the situation remains as above. However, under
the maintenance of physical capital concept we must deduct
from sales the '"replacement cost" of depreciation. We get:

Maintenance of Maintenance of
Physical Capital Purchasing Power

Sales $1,950 : $1,950
Depreciation 1,500 1,000
Net Income $ 450 $§ 950
R.0.I. | 3% - 10%

If 107% is assumed to be a satisfactory rate of
return, those who adhere to the maintenance of physical
capital concept using replacement cost, would contend
that prices must be raised to $29.50 to give the follow-
ing result: :

Maintenance of  Maintenance of
Physical Capital Purchasing Power

Sales , $2,950 $2,950

Depreciation 1,500 - 1,000
Net Income $1,450 $1,950
R.O0.I. 107 . 20%

The believers in the maintenance of physical capital
would maintain that management has legitimately raised its
prices to ensure that it recovers its "real" costs and
earns a satisfactory return on capital. Believers in the
objective of maintaining general purchasing power would
contend that the extra charge of $500 is income, not cost,
and might argue that this income is more than satisfactory
and perhaps exhorbitant.

2 Or maintenance of original money capital since the
two are the same here,
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Example B - Inflation

Up to now, assuming no inflation, the maintenance of
purchasing power has been equivalent to our usual historic
cost concept. Let us now relax the assumption of no
general price-level changes and assume that a 10%Z rate of
increase in all prices occurs. Again, for simplicity's
sake, assume the price change took place at the beginning
of the period just after the investment has been made.

If the selling price is left at $19.50 a genefal price~-
level adjusted income statement in terms of end of period
dollars would show:

Sales . $1,950
Depreciation 1,100

Adjusted Net Income 850

The purchasing power represented by the average
capital invested (again allowing for the assumed payout)
is $10,450 end of period dollars (111000 + 9,0001l. The

: 2
return on this investment has therefore dropped to 8%.
Since in fact the value of the dollar has changed, the
maintenance of original money capital concept is no
longer relevant and would lead to an encroachment of the
shareholder’s original purchasing power. This concept
will therefore be disregarded in the remainder of this
discussion since we will deal with inflationary conditions.

To ensure that the original cost (properly adjusted
to equivalent purchasing power) is recovered and an
adequate rate of return is obtained (assumed to be 10%),
the.selling price must be increased to $21.45.

Sales ' - $2,145
Depreciation 1,100

Adjusted Net Income $1,045
R.0.I. 107

At an inflation. level of 107 then, a price increase
of 10% will allow the company to recover its real costs
(in terms of general purchasing power) and earn its
normal return on the original capital invested (again
in terms of equivalent purchasing power).

Which Concept?

We have seen before, however, that a price of $29.50
is required to ensure that enough capital is retained to
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replace the equipment and make a normal return on the
replacement value of the physical capital of the firm.

Who is right then - the proponents of purchasing
power maintenance or the proponents of physical capital
maintenance (replacement cost)? This is an ethical
question not subject to an answer based on accounting
theory. 1Is a company entitled to recover its actual
cost of production (allowing for purchasing power changes)
or is it legitimately entitled (so far as it is able) to
recover its replacement cost?. Let us look at an extreme
example to clarify this issue, :

This time, assume away all price changes.

A invests $100 to purchase a product from a farmer
at $100 a unit, puts it through a secret process and
sells it for $120. He buys one unit at a time, pProcesses
it, sells it, uses $100 to purchase a further unit and
pockets the $20 profit each time.

While he has a finished unit yet unsold, the farmer
tells him the worms have eaten his crop and there will
be no further supply until the next growing season. A,
upset by this uncertainty of raw material supply, dis-
covers a totally different product and decides to change
his line of business. The new product can be purchased
from a manufacturer for $200 a unit and sold, after
processing for $240.

Should A now try to sell his last unit of the
original product at $240 in order to ensure that he has
$200 available to purchase a unit of the new product?

Of course not. He would obtain an exhorbitant profit of
$140. He will have to sell the unit at the regular price
of $120, retain his $20 profit as well as his original '
investment of $100 and make a further investment of $80

to be able to switch his product line.

By dealing in $200 units instead of $100 units he
has expanded his business. The decision is a financing
decision, not a pricing decision.

In my opinion, the situation is exactly the same
when the replacement cost of the existing product goes
up. If it is necessary to maintain the same physical
capacity in plant or inventory, then additional financing
may be required. As long as the normal return can be
expected on this additional financing, this capital
should be available. However, that does not necessarily
mean that today's customer must now pay the new price.



The problem may be put into extreme perspective by
asking whether we, the present consumers, should now be
asked to pay the cost of future tar sands or McKenzie
Delta oil since present resources will no doubt have to
be replaced from these sources. I would expect that
few of you would agree to an immediate price hike.

While all may not agree with the position taken
here, it has been shown that the maintenance of original
purchasing power concept does have some merit and can
not be automatically rejected in favour of a physical
maintenance concept. Before we resolve the debate
concerning "current value" accounting, a discussion
must take place as to which of these concepts is rele-
vant under inflation, ‘ '

This discussion should not be limited to account-
ants since the issue has far wider scope. Government
statements indicate that we are moving further in the
direction of a pricing policy. Whether, voluntary or
otherwise, the business sector may be required to
restrict selling price increases to cover increases in
costs. To make any such policy effective in a period
of inflation, the government will have to define costs:
historic costs, general price-level .adjusted cost or
replacement costs. Which concept of capital maintenance
will the regulators' consider to be legitimate? Experi-
ence to date suggests that only the first will be
acceptable; justice. requires rather that the second be
so considered. An educational task lies ahead for
accountants and managers.

Management Decision making and the Maintenance of
Purchasing Power

It seems obvious that the manager's viewpoint con-
cerning capital maintenance objectives will affect his
actions and his information needs. The proponents of
replacement cost accounting, as .illustrated by the quote
at the start of this paper, tend to accept, explicitly
or implicitly, the objective of maintaining physical
capital and assume therefore that replacement cost is
relevant information for management decision making.

If, however, one accepts the maintenance of purchasing

power viewpoint, replacement cost is not necessarily

relevant information. In the remainder of this paper
we shall analyze some management decisions from this

point of view. '

21
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Decisions Relating to-Depreciating Fixed Assets

Depreciating fixed assets are essentially acquired
in order to produce income and are in that process con-
sumed over time. At any given point in time management
must make decisions as to the pricing of products or
services produced by the assets and, in the final analy-
sis, whether the asset is to be used and the product
manufactured at all.

To simplify, let us consider a piece of equipment
used to prgduce one unique product; it has no alterna-
tive uses. Once the equipment has been acquired, there
are two recurring decisions to be made by the company:
one, should the equipment be replaced with alternate,
newer or better equipment? (i.e. is this the best means
to produce the product?), and two, how is the product
produced by the equipment to be priced? Let us discuss’
the replacement decision first.

In this decision; management must choose the least
cost alternative and compare the cost of the new alter-
native equipment plus the sum of the future cash operating
costs (discounted to their present value at some approp-
riate hurdle rate) with the present sales value of the
existing equipment plus the present value of its future
cash operating costs. In addition, if, for instance, the
output of the machines differ, the present value of the
difference in future revenues must be brought in. In
this analysis, the only equipment values that are rele-
vant are 1) the net realizable value (exit value) of the
Present equipment and 2) the cost of the alternative
equipment.

It should be understood that this "cost of the
alternative equipment" is not necessarily the "replace-
ment cost" of the existing equipment as used in the
current value literature. Bakker (1974, p.2),for
instance, suggests that replacement value is:

"the current market price for fixed assets less

an allowance for depreciation caused by wear

and tear and for economic obsolescence based

on the estimated lifetime of the assets involved".

3 If alternative uses exist, the rational decision
(based on the quantitative analysis only) is to produce
the product that yields the highest contribution. The
subsequent discussion can then be applied to this
particular product.



23

It will not likely be true that the altermnative
equipment to be analyzed is strictly a new version of
the same equipment. Even in this case, the "current
market price less depreciation" has no relevance to the
decision. Only the full current cash cost of the equip-
ment is relevant. In summary then, the necessary data
for this decision is the net realizable value of the
0old machine and the current purchase price of the con-
tending alternative. Neither historic cost or replace-
ment cost is relevant. ' '

When we now turn to the pricing decision, we can
assume that the previous decision has been made and the
Present equipment is the best alternative available.

We must now distinguish two extreme situations -- either
the company is a price-leader or a price-follower. If
the company is a price-taker, the company can only decide
to accept the price.or stop selling the product. To '
make this decision management needs to know whether the
present value of the net future cash flows to be generated
by the sale of the product will be higher than the pre-
sent realizable value of the equipment. If the answer

is yes, the equipment is used to manufacture the product;
if no, the equipment is sold. In this situation, only
the exit value of the equipment is relevant, not its
replacement cost or historic cost.

If on the other hand the company is a price-setter,
the company has another alternative - it can raise the
price of the product to ensure that the value of the
assets in use by the company is at least as high as the
realizable value. This exit value will then be the floor.
If you can't at least recover that value over time, sell
the assets. Therefore, again the replacement cost is not
relevant.

A company that has no legal or ethical price con-
straints should, in theory, set its price so that its
total contribution derived from the sale of the product
is maximized. That is, it must consider, whether, when
the price is increased, the extra revenue gained through
the price increase will offset the revenue lost on the
decreased volume and further how a decrease in volume
will affect its variable costs per unit. For these
companies the assets utilized (fixed costs) are of no
concern except as a floor, in which case the exit walue
is relevant.

A company that does have a moral or legal price
constraint such that it tries to set its price to cover
all its costs and ensure a reasonable profit only, must
obviously concern itself with the costs of the fixed
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assets utilized. Here than our concept of capital main-
tenance comes in. Following the concept of purchasing
power maintenance previously espoused, the company should
seek to recover in its prices the purchasing power orig-
inally invested in the asset. That is, the relevant asset
value now becomes its general price-level adjusted cost.
This value acts as a ceiling for management decision making.
If we can not receive a fair return on the exit value of
the equipment (the floor) we must get rid of it; if we
have flexibility in pricing we can and should legitimately
increase our prices to cover the general price-level
adjusted cost of the assets consumed.

It follows then, that, for management decisions
concerning fixed assets, it is always necessary to know
the exit value of the assets. - Under implicit or explicit
price constraints it is also necessary to know the general
price-level adjusted cost. '

Decisions Relating to Inventory

Whether or not an item is produced at all depends,
as we have seen, on whether the present value of future
cash inflows (contributions) is adequate to ensure an
adequate return on the exit value of the fixed assets
committed to its production. Once the item has been
produced and is in inventory the cost of the fixed assets
utilized may become irrelevant.

If the company is a price-follower (in general or
on this particular product) it can only hold or sell.
Holding is indicated only if the difference between the
present realizable value and the realizable value at some
future time (appropriately discounted) is greater than
the costs of holding. Note, the relevant decision
variables are the present exit value and the future
exit value. ' ‘

In the price-setting situation the company has
another alternative i.e. change the selling price. 1In
the no constraint case, the company can maximize the
contribution obtained by selling both the products in
inventory plus those yet to be produced i.e. the long
run price/volume effect must be considered. In the
constraint case we are in somewhat the same position as
with fixed assets. A floor exists: if a potential price
increase does not cover our holding costs we must sell.
The ceiling depends on cost and in this case must be a
general price-level adjusted "full" cost to recover the
purchasing power expended on direct costs as well as.
the costs of all assets consumed by the product. Again,
when maintenance of purchasing power is assumed as an
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objective, replacement cost is not relevant for this
decision.

Conclusion

We have noted that maintenance of physical capital
is not the only possible objective of the firm. In
fact, it has been contended that a definite choice can
be made only on ethical grounds - not on those of
accounting theory. The maintenance of general purchasing
power was, however, seen to have significant merit as an
objective. : '

It was then noted that ,if this concept is adopted,
replacement cost is not relevant to recurring manage-
ment decisions involving fixed assets or inventory.
Instead,the relevant data for such decisions was found
to be net realizable value.in all cases and, in the caseé
of a price-setter with explicit or implicit price
constraint, general price-level adjusted historic cost.
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ALTERNATIVE METHODS OF EVALUATING INVESTMENT DECISIONS
WILL DIFFERENT DECISIONS EMERGE?

Introduction and Objectives

Capital expenditure decisions (capital budgeting), due to their
relative size and permanent nature, have long been recognized as
one of the crucial areas of management decision-making. The problem
of analyzing capital budgeting alternatives is to decide which of
the available investment opportunities should be accepted and which
should be rejected. In order to make this decision rationally, the
major consideration must be economically oriented. It may be
argued that the business organization has three major goals,
survival, social responsibility and financial success. Given that
the primary goals of survival and social responsibility are reason-
ably assured in a capitalistic economy the economic and financial
success of the capital expenditure decision becomes paramount.

This paper will not deal with the conceptual efficacy of the
alternative methods and criteria that are currently being used in
practice, or theoretically advanced as the "best'" criteria or
method, but rather with an analysis of the differences in decisions
that might result using the various alternative methods and
criteria available. The major question for which a straightforward
answer is not available in the literature is: "Will different de-
cisions emerge if different methods or criteria are employed in
appraising capital expenditure decisions?"

This paper has focused on the following cash flow and accrual
criteria available for evaluating capital expenditure proposals:

Cash Flow Accounting Accrual Accounting

Internal Rate of Return Rate of Return
Net Present Value » Residual Income

Profitability Index
Payback Period
Discounted Payback Period

The research was accomplished with the use of a simulation
model which created hypothetical investment programs. The com-
plexity of, and the interaction between, variables created a multi-
plicity of investment configurations. The simulation included such
large sample sizes that, within the framework of the model, the
theoretical situations posed would have to be unorthodox or have
extreme values to refute the findings.

The objective of this paper is to generate, by a computer
simulation, distributions of rank correlations between net present



value and each other criterion. Through an analysis of the means
and deviations of these distributions determine if there are sub-
stantive differences in the capital investment set that would be
selected if criteria other than that considered to be the theo-
retical "best" were utilized.

The term substantive used in the above objective of, and through-
out this paper, was selected because a cursory review of all the
detail results showed that there probably are "statistically sig-
nificant" differences when these results are analyzed. Many of
these differences although statistically significant are not "'sub-
stative" from a pragmatic point of view, i.e. not large enough to
influence the decision maker's choice. If the findings indicate
that there is not a substantive difference in the projects that
would be selected, companies would then be able to establish poli-
cies for capital expenditure decision-making that would be readily
and easily adapted toward attaining "goal congruence" such as
accrual accounting for decision making as well as performance
evaluation. '

Experimental Design

The following is a brief description of the computer simulation
model and test technique used in this paper.

The accumulation of the data which made up each individual
capital project and consequently each investment set was
accomplished by using a computerized simulation model. A random
number generator was used to simulate the key variables that are
contained in the typical capital project. The testing technique
utilized to analyze the data accumulated was the Spearman rank
correlation.

The purpose of the computer program is to:

a) simulate individual capital expenditure projects to create
hypothetical investment programs of n projects.

b) calculate the various criteria outlined previously, which form
the basis for capital expenditure decision for each project.

c) test the degree of association between the NPV criterion and
every other criterion using the Spearman rank correlation r
(Seigel 1956). A consistently high correlation for simulated
investment programs of various sizes would indicate a close
associaton; therefore, the probability that the same projects
would be selected under the various decision criteria is very
high.

Specifics of the Computer Simulation

Prior to a discussion of the computer programs it sould be
noted that there are only a few variables required to simulate a
typical capital project. The decision whether to invest or not in
a capital project is usually based on some criterion or measuring
rule, such as the seven criteria used in this study. The following
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are the few variables used in the simulation and these would
suffice to calculate any criteria measurement desired: life of pro-
ject, cash flow stream, dollars invested, accrual net income and
cost of capital or required rate of return. This does not suggest
that more detailed data is unnecessary when a capital expenditure
project is presented. - On the contrary, the submission of a capital
project for management approval includes a quantification, in fi-
nancial terms, of all aspects of the forecasted and budgeted events.
These details are very essential, for the ability to forecast and
budget such details is of paramount importance in assuring the
highest probability of realiability of these major variables.

The computer program randomly generated these variables, simu-
lating as realistic situations as possible, and it is capable of
creating any number of projects and any number of project sets.
All results X, and S, in this paper were based on a sample size of
500 investment sets.

The following inputs were used as the basis for, or used to
determine the variables that create, individual capital projects,
decision criteria, investment sets and finally the statistical
results. In all instances realism in inputs was the objective even
though the attempt at realism is admittedly subjective.

The following inputs were selected:
1) 1Iss: Investment set size is the number of projects that are
in each investment set. The sizes selected were
10, 20, 30, 40, and 50.

2) CFD: Cash flow differential expressed as a rate accounts for
the dollar difference that exists, every accounting
period, between cash flow and accrual accounting. The
rates selected were .50, .60, .70 and .80. The indi-
vidual factors that make up the difference, depreci-
ation, taxes, required funds, etc., are not important
to the capital expenditure decision. It is the total
difference represented by CFD that is important.

3) k: Cost of capital or required rate of return is used in
the calculation of criteria requiring such a rate.
Four rates were selected, .10, .15, .20, and .25.

The following inputs were randomly generated:

4) IRR: is a rate randomly generated from 3% to 50%. This rate
is used to calculate the amount of each investment. It
will also be the value of the internal rate of return
criterion.

5) INCOM: is the amount randomly generated from $10,000 to
$110,000 and is used as the base for the calculation of
income flows and ultimately the cash flow and accrual
accounting income.

6) CYCLE: 1is a randomly generated number from 1 to 5, repre-
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senting any one of five INCOM flow cycles.

7) PROLIF: is the life of the project randomly generated from
2 to 14 years.

The following inputs were calculated:
8) INVEST: is the investment determined by finding the investment
which would fit the IRR rate, the progect life and
cash flow income.

9) INCOME: is the accounting income calculated by taking INCOM
for each year and subtracting depreciation.

lO)CASH FLOW:is the INCOME times CFD adjusted each year for the
1 - CFD of the prevous year.

Once the criterion for each project in the investment set was
calculated, the program then ranked each set of projects best
first, and so on. After each set was ranked the Spearman rg was
computed for NPV versus each other criterion. A perfect associ-
ation of correlation would be 1. This means the ranking of
projects by the two criteria paired is the same. Any value rg
approaching 0 indicates that the ranking is poorly matched.

Frequency distributions of the 500 rg for each of the 960 mean
values were run. These were run to gain insight into the proba-
bility of occurrence of various rg and also to study their distri-
bution patterns. The 960 mean values resulted from 80 combinations
for six criteria pairlngs and two Spearman runs which can be summa-
rized as follows:

Eighty combinations: 5 ISS x 4 CFD x 4 k

Two Spearman runs: Mixed income flow and constand income flow.
Six criteria pairings: NPV compared to IRR, ROR, RI, Discounted
payback, Payback and PI.

Analysis and Implications of Simulation Results:
The Spearman Rank Correlation Coefficient:rS

Constant Income Flow and Mixed Income Flow

Two sets of rank correlations, one with a constant income flow
and the other with a mixed income flow, using Spearman's rg for the
specified ranked criteria were run on the computer.* The results
of the eighty possible combinations are summarized in Table 1 and
every mean r is the average of 500 correlation coefficients. The
only difference between these two sets was the method used to
generate the income flow (INCOME); all other variables remalned the
same,

*Each set contained 1.2 million simulated éapital expenditure projects.
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Table 1: Comparison of Spearman Rank Correlation Coefficient Means
(Xr) using Constant Income vs Mixed Income Flow to Generate Invest-
ment Projects. '

Cost of Capital - .10 .15 .20 .25

Income Flow Const Mixed nggt Mixed Const Mixed Const Mixed
Range Xy Ry X X Xr X Ry Ry

NPV/IRR high* .681 .673 .797 .789 .866 .859 .904 .900
. low .633 .622 738 .744 .820 .816 .861 .857

NPV/ROR high .670 .693 .796  .792 .864 .853 .904 .879
low .611 .625  .719 .739 .814 .801 = .859 .834

NPV/RI high .943 .929 956 .928 949 .916 .935 .890
low .903 .889 .913 .880 .911 .876 .882 .843

NPV/SCP high .315 .270 488 .457 .619 .601 701 .692
low .265 .231 423 412 .548 .535 .636 .611

NPV/PYB high .328 .269 .500 .450 .633 .598 .731 .708
low .269 .222 430 .403  .562 .526 .668 .617

NPV/PI high .835 .839 .890 .890 .923 .924 944 944
low .784 .793 .828 .846 .884 .884 .884 .911

*High: Each coefficient X, listed is the highest mean value of the
twenty possible combinations for each value.k. (The 20
combinations are the product of 5 IRR x 4 CFD).

Low: Each coefficient X, listed is the lowest mean value.

The table shows means for the constant income flow method com-
pared to the means of the mixed income flow method, for the six
criteria pairings. The fact that the data is segregated by k
illustrates the impact  that the cost of capital has on the degree
of relationship of the various criteria pairings.

Using the student "t" test to compare these results, the null
hypothesis of no difference between constant and mixed flows was
rejected in many cases. This would suggest that there are sta-
tistical differences. However, using a pragmatic approach the
size of the greatest difference when these two are compared is not
"substantive" in this researcher's judgment. For example, the
greatest difference occurs between NPV/PYB constant income method
coefficient .328 and mixed income method .269. The .059 differ-
ence would not be "substantive" even though a "t" test between the
two coefficients would show a statistically significant differ-
ence, at less than a .01 level. Another important factor is that
the distribution of the coefficients r under all possible combi-
nations and pairings were approximately the same.

Because of the small differences found between the two income
flow methods and the similarity found in the distribution patterns
of their means it will be assumed that there are no "substantive"
differences between the two sets of results, i.e. the two income



flow methods. Therefore, only the mixed income flow method will be
analyzed and interpreted in this paper. '

Analysis and Interpretation

Generally the interpretative value pPlaced on any rg is based on
subjective judgment, and the acceptance or rejection of the value
is at the discretion of the decision-maker. The importance or im-
paet of the decision plays a vital role in determining just what
value is accepted or rejected. 1In the analysis of the rg values in
this paper the rating scale in Table 2 was used to interpret the.
results. '

Table 2: ____TYg Rating Scale
Correlation Coefficient Rating
.90 and over L Excellent
.80 ~ .90 _ Good
.70 - .80 Fair
S50 - .70 Poor
Under .50 Very Poor
NPV/IRR

The paired criteria NPV/IRR are rated on the ranking scale
(Table 2) from poor to excellent.

Table 3: Ranges for means and standard deviations sy of
Spearman Rank Correlation Coefficients for NPV/IRR

Range of %,

[1ssb _ Range of s,

10 20 30 40 50
k2 high low | high low high low high low high low high low
.10 .673 .622{ .249 .232 .163 .158 .130 .122 .113 .104 .104 .095
.15 .789 .744) .188 .180 .123 .113 .097 .089 .084 .074 .077 .068
.20 .859 .816| .152 .123 .090 .084 .069 .060 .061 .051 .049 .055
»25 .900 .857| .116 .097 .059 .056 .047 .041 .035 .031 .034 ,030

a. includes all ISS and CFD b. includes all CFD

A detailed examination of all the results summarized in Table 3
shows that ISS and CFD had very little effect on the means (ir) for
each level k. CFD had virtually no effect on the dispersion
around the means but as ISS increased the standard deviations (s,)
decreased, for each level k. The major change in the results was
caused by the cost of capital k. As k increased the ranking corre-
lations increased, in fact at the .25 level all the means are in
the high eighties which are rated good. Also as illustrated in
Table 3 as k increased the standard deviations (sy) decreased. It
should be noted that most of the findings in the study will show k
as having the greatest overall effect on the results but ISS will
show in most cases to have a slightly greater effect than k, on Spe

These two criteria are both discounted cash flow methods and
deal with the same cash flow data. The only conflict between these
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two criteria is that their future net cash inflows are assumed to
be reinvested at different rates, NPV at the cost of capital k and
IRR at the internal rate of return. Because of this assumption,
the two criteria can give different rankings of investment pro-
posals. Except for all combinations with a k of .10 the mean rank
correlations do show from a fair to good rating.

NPV/ROR

The rankings of NPV/ROR are similar to those of NPV/IRR and in
fact are rated exactly the same, poor to excellent. The distri-
butions are also virtually the same and therefore, it is not sur-
prising to find that the variables have the same effect.

Table 4: Ranges for Means EE and Standard Deviations s, of Spear-
man Rank Correlation Coefficients for NPV/ROR

Range of X,

b Range of sy

I88%50 20 30 40 50

k& high low |high low high low high low high low high low
.10 .693 .625 |.246 .232 .163 .152 .127 .122 .111 .098 .099 .093
15 .792 .739 .191 .180 .123 .106 .087 .093 .083 .072 .079 .068
.20 .853 .801 ].150 .126 .090 .082 .067 .062 .056 .052 .049 .046
.25 .879 .834 |.115 .104 .064 .058 .046 .046 .038 .035 .035 .033

a. includes all ISS and CFD b. includes all CFD

As illustrated in Table 4 again ISS and CFD at each level k
had no substantive effect on the mean correlation coefficients
(xr) CFD had also no substantive effect on the standard devi-
ation (sy) but as ISS increases a decrease is apparent at each
level of k. In other words as the number of projects in the set
is increased the dispersion around the mean decreases. As was the
situation when analysing NPV/IRR the cost of capital k had the
major effect. The association between the paired rankings NPV/ROR
improved as k was increased and the s, which are virtually the
same as NPV/IRR's decreased as ISS increased. At the .20k and .25k
level all x, are in the eighties and are rated good. The most
important point to be noted about the findings for NPV/ROR is that
NPV is based on the discounted cash flow method and ROR is based on
the accrual accounting method. »

As pointed out previously the distribution means and standard
deviations for the various criteria ranking correlations have con-
sistent patterns. These similar distribution patterns allow for a
better comparison to be made amongst the varying results that were
obtained when the variables were intermixed.

A comparison of Tables 3 and 4 points out the similarity of the
NPV/IRR and NPV/ROR results and based on the r rating scale all
these results can be divded into two categories: 1) all combinations
of ISS, CFD with a k lower than .15 would be rated "poor". 2) All
other comblnatlons, other than those included in (1) above would
be rated as "good".



To summarize it could be stated that when the cost of capital
is at least .20 there would be no substantive difference in the
selecting of capital investment projects regardless of whether or
not the NPV or IRR and NPV or ROR criterion was used.

NPV/RI

The results of all the ranked pairs of NPV/RI show very high
correlations and the ratings for these are generally excellent.
These results to some extent should be expected as both measures
are expressed in terms of residual value. Again, the very import-
ant fact that criteria using the two different methodologies,
discounted cash flow and accrual accounting, are correlating highly
should be noted.

' As was the case with the NPV/IRR and NPV/ROR results, and as
illustrated by the high and low means shown in Table 5, CFD and ISS
had no substantive effect on the various NPV/RI rankings x,. A
further analysis of the detailed results disclosed that CFD caused
virtually no change in the standard deviations (s¢) but 1SS did
show changes, this fact can also be seen in Table 5 below as ISS
increased the dispersion rate decreased. However, all results
show that k had a contrary effect on NPV/RI when compared to its
effect on all thé other ranked pairs. . The cost of capital had
caused only a slight change in the standard deviations and as k
increased the means decreased slightly. This latter point is not
a factor when interpreting the results unless the rate is ex-
ceptionally large, because when k is .25 all the Xr's are above
the .84 level. :

From the results presented it could be concluded that there
would be no substantive differences whether or not the NPV or the
RI criterion was used. :

Table 5! Ranges for Means Xy and Standard Deviations sy of Spear-
man Rank Correlation Coefficients for NPV/RI.

Range Xp 15sb Range>sr
10 20 30 40 50
k&8 high low | high low high low high low high low high low

-10 .929 .889| .098 .086 .054 .044 .040 .038 .033 .030 .028 .027
-15 .928 .880| .103 .087 .059 .049 .041 .036 .035 .031 .029 .028
-20 .916 .876| .112 .094 .073 .064 .056 .047 .047 .038 .039 .036
.25 .890 .843] .145 .112 .090 .080 .065 .057 .056 .050 .051 .047

a. includes all ISS and CFD b. includes all CFD

NPV/PI

The different means obtained when NPV or PT were used as the
base criterion and the analysis of NPV/PI point out an interesting
fact: the apparent influence that the relationship of the net cash
inflow to the dollar size of the investment has on the decision
criteria. This fact could have been hypothesized as the cause for
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the differences in the rank correlations that were obtained when
IRR and ROR were paired with NPV versus when paried with PI. The
fact that NPV/PI results do not have perfect correlations, and the
only differences between the NPV and PI criterion is ratio of cash
inflow to the investment dollar size lends credence to this
hypothesis. As pointed out previously both NPV and PI measures
use the present value technique in their calculations, only the
formula is different: NPV is expressed as a residual value and PI
as a rate. PI could also be described as the residual value ex-
pressed as a rate of the present value of the investment. The
rate, therefore, is directly related to the investment dollar size;
the residual value is not.

Table 6: Ranges for Means Xy and Standard Deviations sy of Spear-
man Rank Correlation Coefficients for NPV/PI.

Range of X, 195b Range of s,

ka 10 20 30 40 50
high low | high low high low high low high low high low
.10 .839 .793| .157 .149 .098 .094 .078 .073 .066 .060 .058 .054
.15 .890 .836| .137 .113 .082 .068 .058 .054 .051 .046 .045 .039
.20 .924 .884( .108 .087 .057 .053 .044 .039 .038 .032 .031 .029
.25 .944 .911) .077 .065 .042 .036 .031 .026 .024 .022 .022 .021

a. includes all ISS and CFD b. includes all CFD

A review of the results summarized in Table 6 shows that the
correlation coefficients range from .793 to .944 or according to
the rating scale, good to excellent. Again the three variables
ISS, CFD and k, as illustrated in Table 6 have exactly the same
effect on these results as they had on all ‘the other ranked com-
parisons, except k in the NPV/RI pairing as discussed in the NPV/RI
section. '

The effect of k in this situation brings up an interesting
observation. If the relationship of cash inflow to investment
dollar size is the reason why the PI/NPV rankings are not perfectly
correlated, then it could be assumed from the results that a k
increases the effect of the magnitude of this relationship di-
minishes. If the trend were to continue there might be a value k
that would completely negate the effect this has on the two cri-
teria when compared.

From the data presented above it could be concluded that NPV
and PI as ranking devices produce substantively the same result.

Payback Period Criteria

Theorists usually suggest that payback is a poor method of
choosing amongst available capital projects. A review of all the
results showed that both discounted payback period and payback
period have generally low correlation coefficients. In other
words, their rankings show poor relationship when paired with both
NPV and PI. These results coupled with the facts that paybacks are
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theoretically poor criteria would suggest that if any payback is
employed, it be so with caution and with specific goals in mind.
Further analysis of the payback results does not add to the paper
directly but does help substantiate the findings of the paper
because the variables ISS, CFD and k had the same effect on the
NPV/payback results as was the case with the other NPV pairings.

Summary

Having generated 40,000 capital investment project sets (in-
cluding 2.4 million projects) in a random manner by way of a com—
puter simulation, calculating seven criteria for each, and applying
the non-parametric statistical test, Spearman's rg to paired
rankings, it can be generally concluded that:

1) There is no substantive difference in results concerning
based upon mixed versus constant income flows. Thus one may not
have to worry too much about assuming constant income flows in
real life.

2) Both payback crlteria produce substantively different rankings
than NPV. Thus both paybacks are poor ranking devices in com-
parison with NPV.

3) NPV as a ranking device produces substantively the same results
as IRR and ROR when k is equal to or greater than .20. Thus one
could be indifferent between NPV versus IRR and ROR as ranking
devices with k equal or greater than .20.

4) NPV as a ranking device produces substantively the same results
as RI and PI. Thus one could be indifferent to NPV versus RI and
PI as ranking devices.

5) Given 3 and 4 above one must question whether or not there will
be differences in projects selected whether cash flow or accrual
criteria are used. The comparison of IRR and ROR at all levels

of k for NPV lends great support here as do the NPV/RI comparisons
for all levels of k.

6) The cost of capital k, has a substantive impact on all decision
criteria, i.e. as k increases X, increases and s, decreases for
all criteria.

7) The number of projects in the investment set, ISS, has a dis-
cernable but not substantive effect on the decision criteria, i.e.
as ISS increased X, increases and s, decreases for all criteria.
8) The size of the cash flow differential CFD has little if any
effect on the decision criteria.

Many aspects of this part of the paper could be argued in spite
of the size of the simulation, but within the framework of the
model the conclusions do have validity.

/ .
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.Models of Managerial Control

I The Cybernetic Model

According to many authors on the subject of
"Management Control Systems", management control is
the process by which managers assure that resources
are obtained and used effectively and efficiently in
the accomplishment of an organization's objectives.
(e.g. Robert Anthony 1970 p. 414). Resources can be
defined as a tautology, that is what ever can be used
to achieve the organization's ends is a resource.
Thus resources can include so called free resources
such as air and water; the talent, imagination and
effort of the personnell involved in the organization;
as well as scarce resources, tangible goods and serv-
ice of limited availability and generally -assumed to
be exchangeable on some proportionate basis for each
other depending on their scarcity and the demand for
them. :

Just as resources can be a diffuse concept, the
idea of an organization's objectives has sparked a
. great deal of unresolved controversy (e.g., see
Ghorpade 1971). Regardless of whether the organiz-
ation's objectives are viewed as being power moderated
coalitions of the desires and objectives of the
Principal personnel or whether there can be said to
be objectives of the organization as a total entity,
there is little doubt that very often for organiz-
ations, objectives are multiple and multi-dimensional
dependent on the future courses of events and capable
of being articulated only as hindsight rationaliza-
tions. Thus looking back at the definition above of
management control systems, the process of mediating.
resources to objectives in order to achieve efficiency
and effectiveness encompasses broad fields of know-
ledge including virtually every subject area of a
modern administrative studies curriculum.

Within all the possible approaches to managerial
control the control aspect of management accounting
occupies a unique and contentious position since it
is presumed to provide an information system which
measures the net effects of all decisions made in
every area of the organization as to the overall use



- of resources in achieving objectives. The effects of
managerial decisions involving purchasing, production,
personnel and finance are all considered to be sub-
sumed within the information provided by management
accounting reports. Moreover the information supplied
is supposed to allow for critical evaluation of the
quality of past decisions in each area and a sounder
basis for further decisions which must be made.

Given the complex nature of the task of management -
control the degree to which management accounting can
achieve control is open to question. Certain simpli-
fying assumptions about the nature of resources and
the nature of organizational objectives are generally
made which enhance the application of management
accounting to comntrol systems but at the same time
limit its generality and usefulness.

With respect to objectives, if control is defined
as the process by which management determines that
the actions of the members of the organization conform
to the plans and policies set forth by management
there are a number of definitional mechanisms by which
this can be achieved. Plans and policies must be
formulated operationally in such a manner that there
can be a measurement of the results of the process
being considered in terms of quantities such as units
or dollars. Managerial actions which do not result
in changes to quantitative output are considered out-
side the scope of accounting control systems. In
this manner concrete comparisons can be made between
results and the original plans and policies. As in
most management accounting articles, the circularity
of planning and control is ignored. Suffice it to
assume for the purposes herein, that the organization
does have detailed objectives expressed in operational
terms which will allow the determination of comparison
between plans and actual for the purpose of control.

Figure 1 is a variant of the well-known cybernet-
ic control model coupled with what might be described
as a Dewey/Simon problem solving sequence. In the
classic cybernetic loop, negative deviations which
exist between predetermined standards and performance
measures are automatically assumed to be corrected
for the next iteration of the process by some pre-
determined correction mechanism. In a more realistic
management control model the process is far more
complex.
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First some theories of human behaviour if they
are valid would suggest that a number of the arrows on
the cybernetic control model should be reversed. For
example 'Aspiration theory' and McClellands achieve-
ment/power/affiliation-need theory would indicate that
a manager's perception of performance would lead to
‘the definition of standards of performance and the
determination of objectives rather than the reverse.'
Second, studies of the effects of accounting measure-
ment suggest that the development or choice of
measurement methods often defines performance standards
and determines objectives. That is to say some
changes in the derived statistics become ends in
themselves. Thirdly the multidimensionality aspects
of both objectives and process make it necessary to
have many different standards and many kinds of
measurements in order to control complex processes.,
When comparing these diverse standards to the various
measurements of performance a whole range of conflict-
ing signals about the state of the process may be
generated.

Thus even the determination of the existence
negative deviation in the cybernetic control model
is a complex matter, without even touching on the
problems of devising corrective action. In dealing
with this problem classification of controls by which
standards can be compared to measures of actual per-
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formance can be éuggested.' A non-mutually exclusive
list might include: :

Control by reduction: if inputs, outputs and
other aspects of performance can be broken into elem-
ental parts, the determination of costs and quantities
of these elements can be said to give a measure of
control over the process.

Control by aggregation: the converse of control
by reduction, all the elemental aspects of a process
can be integrated within one overall check figure
which is maintained at a stable level. '

Control by comparison: measures of elements or
units can be compared across time or to other similar
units. Differences in these measures can be analyzed
in order to maintain control.

Control by contrast: if slight variations exist
between units then analysis of d1fferences in results
should yield control 1nformation.

Control by proportion or ratio: oftgn the units
or elements should bear a logical and or stable rela-
tionship with each other which should be maintained.

Control by prediction: perhaps one of the most
common methods of control is control by prediction.
If the results of a process can be predicted or pre-
determined accurately then the managers of the process
can be said to be exercising considerable control over
the process. ‘

Ii The Matrix Model

In the annals of management accounting the
earliest control systems were devised around adding
up the market determined or opportunity costs of
scarce resources expended in the productive process
in such 4 way as to be able to compare the -individual
product or service costs to the market value of the
various products or services which were produced in
the same period of time. For example records of
accounts of 1610-20 of an English Farmer named
Robert Loder show a yearly attempt to calculate "Which
‘of my lands yielded me greatest profit of those sowed
with wheat or of those sowed with barley". According
to R.H. Parker, even at this early date Loader under-
stood the distinction between avoidable and unavoid-
able costs. His charges against profits included the



opportunity cost of the capital invested in the farm.
(what he called the 'use of my stock which lay as
dead') (R.H. Parker 1969, page 16)

‘'The basic concept that the total cost of a product

could be built up of discrete cost elements which were
fairly stabvle in nature eventually led to the begin-
nings of cost accounting spurred by the exigincies

of the industrial revolution. However, until well
into the twentieth century cost accumulation and
product costing were confined to the recording of
historical financial events. The notions of cost con-
trol and accounting explicitly as a basis for future
oriented management decisions seems to be a fairly
recent phenomenon (Sowell 1973)

. One of the first developments in managerial con-
trol of costs was the attempt to divide total costs
incurred by an organization into what have been called,
'cost objects' - departments and/or units of product
with indirect costs charged to departments often being
reallocated to products (Horngrenm 1972, Ch. 4). This
schema can be represented pictorially as follows:

Direct - Indirect
Costs. Costs '
1 2 ‘
| > L F 5 [ 6
Product A . - -
unit cost B . . .
objects
. C ‘. - ’
Department D . N
cost E | : 3 -
objects - '
. F » - .

FIGURE 2

Control as represented here operates through
comparing various combinations of resource inputs to
outputs in terms of numbers of products or cost center
activity levels. In order to do this, various stan-
dards can be devised for these cost objects according
to the classifications discussed earlier in the paper:

reduction; aggregation, comparisen contrast, proportion

and prediction. If performance is monitored, measured
and compared to these kinds of standards, deviations
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can be analyzed (Figure 1)'and corrective action taken.
Much of the study of management control has centered
around this view of cost control.

As useful as this approach is for many managerial
decisions including pricing, make or buy cost volume
profit analysis and general cost control it has two
basic flaws, first the difficulty of allocating in-
direct costs and second the assumption which is not
necessarily valid, that deviations between standards
and actual performance will be acted on by someone in
authority within the organization. It is management
and decision makers in general that make an organiz-
ation successful or not and the object control does
not operate directly on decision makers.

A recent development in management accounting
which attempts to mitigate this latter deficiency of
object costing has been called 'Responsibility
Accounting' (Higgins 1952). The difference between
object accounting and responsibility accounting is
one of focus and there have been attempts to reconcile
the two (Ferrara 1967). Responsibility accounting
segregates the costs of resource inputs as to whether
they are controllable or uncontrollable by an individ-
val and fixes the responsibility for the controllable
costs on the appropriate person with an organization.
Presumable then the success of individuals within the
organization hierarchy in minimizing resource inputs
while at the same time increasing output or performance
can be tied to a reward system so that decision makers
are motivated in the direction of making the organ-
ization more efficient and effective.

Both  object cost control and responsibility cost
control assume a fairly stable technology for the
process by which resource inputs are converted to
outputs. In this view continuous information with
respect to resources used and output achieved and the
comparison of standards to actual performance in
these areas will lead to improved performance. For.
the manager, however, there are important intervening
variables between resources and objectives. These
variables are composed of the actions or activities
which he takes by which resources are translated into
outputs. It is these activities their nature and
-improvement which form the focus of his concern. Thus
information about his activities and their relation-
ship between resources and output is most valuable.
to him. :



The management control theoretician tends to see
improvement in output performance as a matter of alter-
ing resource inputs to a standard process. The manag-
erial decision maker tends to feel that by altering
this process, i.e. his activities he can have the
most significant effect on output. Of course activity
costs such as the cost to have a one page letter typed
and mailed or the cost of using a square foot of ply-
wood can be calculated at various time intervals by
restructuring basic cost data collected for other
purposes. But what is suggested here is the con-
tinuous monitoring of activity costs so that standards
can be set and measured against performance according.
to the cybernetic control model discussed earlier in
the paper. Such an approach to management accounting
control has been called by George Staubus, 1971,
'"Activity Costing' According to Staubus: "From the
point of view of accountants, the failure of many
accounting systems to develop unit costs of using
various resources that are routinely used in the
entity and unit costs of doing things that are common
activities of the entity should be cause for consider-
able embarrassment". :

III Conclusion

To this point this paper has discussed a general
cybernetic model of cost control and then the devel-
opment and description of three approaches to cost
disaggregation. These three approaches are not
mutually exclusive and indeed it can be argued that
the ideal in managerial cost control is to devise
a method of coding individual expenses so that the
total cost of 'an operation can be broken down and
reassembled along all three dimensions as shown
below:

Total costs
incurred
divided by -
product
(Horngren)

Total costs incurred
divided by responsibility
center (Higgins)

FIGURE 3
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Naturally sound managerial practice will dictate
that where possible all three dimensions be super-
imposed on each other. That is to say to the extent
possible a single individual should be responsible
for a limited activity which is a definable part of
a product. Seldom of course is this possible to a
major extent in a complex organization especially at
higher icvels in the organizational hierarchy.

Measurement and comparison of input, throughput
and output along each of the three dimensions described
(object, activity and responsibility) can be analyzed
by reduction, aggregation comparison, contrast,
proportion and prediction and the results applied to
the cybernetic model (depicted in Figure 1) will
foster an opportunity for greater managerial control.
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A TEST OF THE EFFICIENT MARKET HYPOTHESIS USING AUDITOR CHANGES

Abstract

It is often alleged that firms shop for auditors to obtain an
unqualified opinion not obtainable from current auditors. This
allegation is difficult to confirm or refute since firms would not
admit it if the allegation were true. However, if there is any
value in changing auditors, an efficient market would incorporate
this into the stock price as soon as the change became known. This
change would be the market's evaluation of the effect of the change.

All NYSE firms which changed auditors between 1954 and 1968
were examined and 152 changes with adequate data for analysis were
found. The subsample which changed from one Big 8 auditor to
another and the subsample which changed organization were also
examined. A sample of firms matched by industry and annual report
date was also gathered. An Abnormal Return Index was computed for
12 different periods relative to the time the annual report was
released. For each period, 2 different market models, 2 different
estimates of market risk, and 2 methods of aggregating residuals
were used. In each case, the population of Abnormal Returns was
compared with the corresponding returns for the matching sample
using a nonparametric Mann-Whitney U-test.

A small market inefficiency significant at the 95 percent level
was detected for the 113 firms which changed auditors but did not
change organization during the period from 1954 to 1968. These
firms had a negative abnormal return of about 5 percent during the
period from 3 to 6 months after the first annual report was
released by the new auditor. No inefficiencies were found for the
total sample of auditor changes or for changes involving only Big
Eight auditors. No abnormal return was found before the change
indicating that the information that companies change auditors is
not of significant value to the market and no adjustment is made
when the information becomes available.
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STOCHASTIC COMMODITY ACCOUNTING

Introduction

Several years ago Professor Paton in the opening paragraph
of his well known text clearly put forward the fundamental
problem of accounting in the following way:

"In a broad sense accounting has one primary function:
facilitating the administration of economic activity. This
function has two closely related phases: (1) measuring and
arraying economic data; (2) c¢ommunicating the results of this.
process to interested parties. It follows that the job of
accounting is being well done when those concerned are being
supplied with significant, essential data, presented and
interpreted in such a manner as to promote understanding and
a realistic, constructive pattern of decisions. ..... Accounting,
like other fields, is plagued with fetishes and sacred cows,
and it is high time that homage be shifted from these to the
underlying objective. ...... What is really needed is a clear
perception of the basic function, and a willingness to review
conventional ideas, terms and techniques in the light of such
function." (Paton, 1949)

About two decadeﬁ after this advice Ross asks the following
questions: How far do we fall short of this good advice? How far do
we allow ourselves to become absorbed in paying homage to our sacred
cows—to the neglect of our primary function of "facilitating the
administration of economic activity"? As an aswer to these stlmulatlng
questions he mentions that somewhere along the profession has got
off the track and it has come to think of good statements as statements
conscientiously prepared according to rules which are put forward
by the profession. In his opinion the troubles started when the
profession tried to come to grips with the elusive concept of value-
so completely basic-along with what should be closely related concept
of profit. (Ross,1966)

This pressing need for a clear perception of the basic function,
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an a willingness to review traditional ideas, terms and tools in
the light of such a function has been felt very strongly by many
researchers. However, it seems that much remains to be done. As
an example, recent writings by Ijiri, Chambers and Sterling can
be shown. Particularly Professor Sterling in discussing theory
construction and verification clearly points out the current
obstacle for progress:

"Theories are restricted to certain subjects or certain kinds
of phenomena. Although generality is desirable, there is no -~
general theory of the general scheme of things; instead each
theory is limited to a particular subject matter. One of the
difficulties encountered in accounting theory construction

and verification is that different accounting theories are
often theories about different subject matters. The problem

is not so much that there are conflicting theories about the
same subject matter as it is that the various theories are
concerned with different subject matters. It is to be expected
that different subject matters will produce different theories."
(Sterling,1970)

Sterling in reviewing some of these theories gives three
interpretations:

a. Anthropological interpretation,
b. Model-of-the-firm interpretation,
c. Psychological interpretation.

The anthropological interpretation deals with the principles
of accounting as determined by accountants. Therefore the test of
an anthropological theory of accounting is the observations of
the actions of accounting man. On the other hand model-of-the firm
takes the accounting system as a model of the firm in much the
same way that a planetarium is a model of the sky. His main objection
basically rests on the verifiability of outputs of present accounting
theory under the light of present auditing techniques. Finally, the
model-of-the-firm is broadened to include the receivers of the
accounting reports. Under this interpretation the financial
statements are not the final outputs of the theory; instead they
are inputs to the receivers. (Sterling, 1970) What he really argues
is accounting ought to be a measurement-communication process.

This paper represents the second interpretation with the belief
that these two processes can not be separated. By introducing the
concept of stochastic commodity decision theory and accounting can
be merged at least in theoretical sense. As it will be seen at the
end of this paper even in the theory stage there are several points
that require careful research.
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Stochastic Commodity

The concept of a stochastic commodity has its origins in
thoughts of a philosophic sort-—- it stems from the observation of
human experience:

The nature of reality is unknown to mortals Though there is
a basic agreement here with Carr's "Proposition: Reality is a subject
for philosophers, not scientists," (Carr, 1964) the authors would
prefer to state it thus:

Proposition: Speculation as to the nature of reality is a fit
activity for philosophers (and theologians, who affix to
reality the name of "God") but not for scientists.(Gearing,1966)

Though no claim of special insights into these difficult questions
is being made here, it is true that the keystone of this paper is
the fact of the inscrutability of reality. Furthermore, the assertion
is being made that this is a subject which appropriately calls for
recognition an reflection | by non-philosophers, particularly scientists
(social scientists included), as it suggests something important
about human conduct. Specifically, the suggestion here is that humans
are able to function by making assumptions or hypotheses about
reality that lures behind other people and things in their environment.
This insight into the relationships between people was given most
sensitively by a well known writer in his short story 'The Minister's
Black Veil" (Hawthorne, 1935) wherein the black veil, which is never
lifted, symbolizes that which obstructs the view of one -human into
the true "self" of another.

In the physical world, the reality of a physical object is
similarly veiled. Though man's knowledge of the "earth", for instance,
has advanced considerably since the. days in which the popular
conception (assumption) was of a "triple decker universe,'" for
every mystery that is seemingly'solved", there are multitudes of
new ones revealed; and man has no hope of complete knowledge of
this earth.

Most economic models used in the theory of the firm follow
the lines of Samuelson' Foundations of Economic Analysis and:
contemporary works on theory of value. In so doing the models
do not include some topics of considerable interest to the
applied scientist. Many models begin by assuming a state of
inputs (or outputs) to be representable by a vector of real
numbers, each component of the vector representing a quantity
of some commodity. In applying such a theory, however, the
applied scientist must decide upon a means of classifying objects
into commodities, and then defining a measure over the classes.
(Coiantoni, 1968) It is also an intent in this paper to offer
an assistance to the applied scientist in this regard.
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Another objection to many economic theories is that they
assume perfect knowledge about the commodities exchanged. On the
contrary all human experience takes place in the midst of
uncertainty about the true nature of things, and it is appropriate
that an economic model take account of it. This is done here
through the concept of a "stochastic commodity," which recognizes
that along with a description of an object there need be explicitly
identified the uncertainty that the object is in fact consistent
with what it's conceived of being.

A simple definition of a stochastic commodity by using minimum
number of notations can be given in the following way:

A stochastic commodity can be symbolized by an ordered pair
(D(y), p), wherein the D(y) represents the actual description
of the entity and the symbol p is a probability assignment
representing the relative likelihood that the object or
entity is in fact what it's conceived of being.

If the (unrevealed) reality of an object represented by a
complete description (D(YN)) and the conception (£ (y,)) of the
feality of the) object as "a complete specification then the
question, "Is the object what it's conceived of belng?"ls
translated into, "Is it so that D ('&) ez ( YN)7"

In view of the fact that in the real world one is restricted
to finite Y, one thus can never answer affirmatively the question
asked above, but is required to be content dealing with the question
"Does D( y) € ¢z( v )?"for some finite y . Thus in order to deal
with this question consideration is limited almost entirely to
the events defined in a probability model of the following form:

v =(Z,8 ,P) where 1)
(i) Z= {61,62}

81w (y,)e &( v,
5D (YE CC ¥Ys

(11)  B= {E;,EpZ,0}
E={s, }, 1i=1,2;
i

(iii) P :B> is defined by

P(Ey) = p(81) =
P(Ez) = p(6y) =
P(Z) =1
P(¢) =0.

The above definition leads us to a formal definition of a
stochastic commodity.
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Definition: The ordered pair (D(Y),p) will be a stochastic commodity
iff

(1) D(v) € z(y)where z(y) C:f)is a set of descriptions
of commodities ; and

(2)

(ii) p is probability assignment to the "outcome"
D(y,) € c(YN) given in the probability system
of Y.

A specification z(y) identifies a set of descriptions, and it
frequently is desirable to identify a commodity only by its membership
in a set. This suggests the notion of a commodity class:

Definition: Let z(y) be a given specification; then 2 will be a
commodity class defined by ¢(y) iff

(3) _
2= {C =(D(v),p :D(v) e () }

By this definition, then it is clear that any specification
z(y) defines a commodity class,? , and it is in terms of this gZthat
most economic references to commodities are made. Thus when a
writer refersto a ton of steel, he does not have in mind a Earficular
ton of steel but a specification which defines the class of objects,
each of which would be identified as satisfying the specification
"ton of steel"; i.e., he would have in mind a commodity class.

Once given a commodity class, %, associated with the specification
z(y), it must be determined what probability assignment to make to
each member C ¢ £ . The assumption is made that it is not appropriate,
for the purpose of this presentation, to attempt to distinguish between
elements of %, as far as the probability assignments are concerned.

Given the above definitions and assumptions it is possible to
provide a model of the process which yields a stochastic commodity.
This process is called a stochastic commodity process and can be
informally defined as '"that process by which stochastic commodities
are combined to form new stochastic commoditiesY

One particularly important feature that results from this
construction is that the randomness of a stochastic commodity is
due only to the randomness of the stochastic commodities from which
it is formed. This means that there is no randomness derived from
the stochastic commodity per se but only derived from the stochastic
commodities which are applied as "inputs" to the process.

By employing the above definitions and basic concepts it is
possible to describe a complete production system by using
continuous functions.(Gearing, 1966) In this system the information -
about the system exists in the form of continuous functions of time.



The planning horizon of the firm will be designated T= (ty, t_)

where t( is the present instant and t_ is the final instant, where

tT is displaced by Tt units of time frém t . An arbitrary instant
in T will be designated t e(tg, tT)'

A collection of objects, each of which is represented by an
element C € £, , will be called a commodity population and
denoted A,. The composition of A, may change over time, so A, (t)
will represSent the commodity popuiation at time te T.

Definition: Xi is the ith commodity stock level function iff

(4) X; +T> R is a mapping defined by

X(t) = N( A (t)) for all te T,

where N( A, (t)) represents the count of A at the
instant te'T.

Without going in detailed equationgand further assuming a
stationary technology and designating Z = {Q, , Q, , Q ....Q$ . as
a acomplete production system it is possible t6 obtain a” balance
sheet in the following form.

Assets . Liabilities
py () X, (t)
pz(t) Xz(t)

Net Worth

. ¥ o0 (0) x, ()
pp(t) X_(£) o1
m m
i=-z-lp_i(t) f{i(t) . i:ﬁi(t) X‘i(t)

In this balance sheet {pj,ps, p3s ****,p_ } represent a set
of valuation mappings for a Z = {Q s Qps eeeevu..,Q }. It should
also be noted that consideration is be%ng restricted to assets for
which positive valuation coefficients are assigned (by assumption);
liabilities will not show up by virtue of assumptions that (i) all
transactions are cash transactions, and (ii) instantaneous delivery
and payment take place. It is also possible to define profit
from t_ to t, as the change in the net worth from t to t. and
expandathe system to include the present value concep%. As a result
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the following relationships can be obtanied:

NI () = NH(e) + fg?u)du )
(o]
= NW(to) +.PROF ( To’t), for all te T
and | VT(z) = Vto(tT) | v (6)
= NW(to) + v, (tT )

o}

NW(t ) + J a(t) I(t) dt.
(o] T .

The notation V. (z) represents the discounted value of the complete
production sysgem as a functioning entity over the planning horizon T.
a refers to a discount mapping.

In other words, if the vector of time paths of the rates of
replenishment is determined or chosen, then the vector of time paths
of commodity stock levels is determined. From this change the net
worth and consequently the profit for the enterprise is determined.

If the collection of time paths z, were chosen or defined then V_(z)
would be determined. The value ad&ed concept is employed in selecting
the manner of spec1fying the valuation coefficients (which are in
turn used to give a value of net worth),and the basic starting
values are market-determined ‘factor prices".

In the later stage one of the commodities is introduced in the
system as an exchange commodity. It is conceived of as a degenerate
stochastic commodity, and this commodity stock joins the collection
constituting the complete production system and allows it to be
linked to its economic environment. Thus it is defined a firm. The
model relates nicely to and supplements the analysis of Hurwicz
whose attention is focused on the '"cash account". (Hurwicz, 1946)

Concluding Remarks and Future Directions

Though for years economic models have been constructed which
have given recognition to uncertainty, (Knight, 1921), by and large
the attention has been focused upon the uncertainty associated with
external features of the environment, such as prices, interest rates,
whether and crops, technology, etc. This study stands in contrast,
then, by its attempt to deal with the uncertainty which prevails
at the most basic level, even within the '"certain" features of the
environment. Therefore, it is important for both auditing and
accounting and it could be extended in both directions .(Colantoni,
1968). For an application of the above ideas readers shoulc refer
the Pine Straw Company in (Gearing, 1966).
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There are a multitude of directions which future efforts to
extend the ideas presented in this paper. Among these, there are
few which suggest themselves as being particularly important.
First, the means must be provided for explicitly treating the
dual aspect of capital inputs: the required presence of a level
of capital as well as depletion. At the same time the analogous
problem of treating labor as a '"commodity stock" and "commodity
input" must be dealt with. Second, 100% inspection assumption
needs to be relaxed, in two steps: (1) let '"measurement error"
be introduced in the inspection activity, and (2) allow inspection
of inputs by lot sampling methods. Both of these modifications
could be introduced through the probability model of inspection,
wI. Third, there is a need to provide for the '"compacting of
méasurement points' in going from the specifications of the
inputs to a process to the specification of the produced commodity.
This last improvement would be an answer to Prof. Sterling's
argument for verification in present auditing.(Sterling, 1970)
(This is in keeping with the fact that physical changes occur such
that the physical features of an input are no longer identifiable
in the produced commodity. This appears to be primarily an
engineering problem.) Fourth, the decision problems in order
to answer Prof. Paton's argument need to be given more extensive
treatment than it is presented here.
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PRICE LEVEL ACCOUNTING IN A REGULATED UTILITY

First of all, T would like to emphasize that the views that
I shall express in this most delicate area are my personal views
and not necessarily those of Bell Canada.

Between 1964 and 1974, the costs for various products and
services across Canada went up by widely varying percentages:
electricity, 49.5%; fuel oil, 104.4%; postage, 63.0%7; gasoline,
57.5Z. 1In the same time frame, the basic monthly residence
telephone service increased only 15.67. Bell Canada states, in
its advertisements, that the reason for this relatively better
performance can be found in the Company's own productivity and
efficiency; specifically, increases in productivity averaging
5% - 6% per year; approximately twice the national average.

In this paper, I intend to set the stage with respect to the
existing regulatory environment and its implications, and then
discuss whether price level accounting might be considered a tool
to improve the situation.

Regulated companies such as Bell Canada continue to suffer
from "regulatory lag". This is the delay in not being able to
implement new tariffs in response to changing economic conditionms,
because of the lengthy period between rate applications and their
eventual implementation. In a period of inflation, regulated
companies, in particular those regulated on historic cost, may
suffer further from what I should like to call "inflationary lag".
This is simply the problem caused by matching out-of-date costs
(the historic ones) against current revenues in the regulatory
formula. For an unregulated company matching is important
because it is fundamental to the determination of net income for
the period. For a regulated utility, its importance goes beyond
this, for in addition to determining current net income, it also
affects future revenues. This is why accountants in the regula-
tory area are so concerned with the concept and fair application
of the principle of matching.

In the unregulated sector of the economy, subject to the
constraints imposed by market conditions, companies may reflect
inflationary increases in their own costs in the prices they
charge. This is not socially irresponsible, as some commentators
have charged. The increased selling prices of these companies
may simply reflect the current costs of replacing the inventories
sold or of replacing the fixed asset capacity used up during the
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the period. Such companies can do this without showing the true
economic current costs in their published income statements,
though indeed showing' these increased costs (as a technique of
inflation accounting would) would, in most cases bring their
illusory profits down.to a more realistic level.

However, for regulated utilities in Canada, the regulatory
process is tied to the historic costs reflected in the audited
financial statements.’ Given the highly capital intensive nature
of utilities, and the long life of their assets (for example,
Bell Canada plant has an average life of close to 20 years), the
changing prices of assets in terms of current costs are not
recovered from the subscribers. Instead, when an asset is
replaced, any increase in the asset price must be financed by the
utility. So long as the productivity and efficiency of a utility
improved at a higher rate than inflation, the problem was
obscured from the regulators as well as from the public view, and
thus shielded from the subscriber. But even a productivity rate
of twice the national average cannot cope with double digit
inflation.

What I shall discuss in the next few minutes is the means by
which a more realistic presentation of the financial position of
utilities might be developed together with an appreciation of the
tools available.

In order to finance the growth and replacement of assets,
private sector utilities are continuing to increase their demands
for funds on the market place at a time when the competition for
those funds is continually increasing. As a corollary, the
demand for internally generated funds becomes more urgent. Under
historic cost concepts, those funds can only be achieved through
greater profits or a lower dividend pay-out ratio, or both, rais-
ing every conceivable political spectre.

As innumerable authors and commentators over the years, and
particularly in recent, inflationary times, have felt called
upon to articulate, the burning question of the day is "do the
historic accounting concepts result in an illusory statement of
profit?"

The Canadian Institute of Chartered Accountants has not
stated that historic-cost-based financial statements result in
the presentation of misleading information. Instead, the
Institute reports on a number of methods of overcoming the
limitations inherent in historic cost accounting. Specifically,
the Institute deals, in its Accounting Guideline of December,
1974, with the technique of general price-level restatement. The
objectives set out in the Guideline for this technique did not
set out to give answers to the question I have just stated, but
rather to stimulate the kinds of discussions that are being held
here today. It is necessary, however, to review this question
in the circumstances of the regulatory environment.
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A description of the regulatory environmment in Canada is
appropriate, and I shall use that applicable to Bell Canada. The
rate of return on the Company's average total capitalization is
used as a test of the justness and reasonableness of the rate
structure as a whole. Revenue requirements for the Company are
considered to be equal to the sum of Costs (which comprise
Expenses plus Taxes) and Return on Capital. At this time, Bell
Canada is regulated on what is known as an Average Total Capital
Base under which, once the Costs have been determined, the return
on the annual average amounts of total capital outstanding in the
test year is examined. In computing the return on total capital,
the regulatory process takes into account, for the debt component
of capital, the embedded cost of debt.

Thus, the regulated utility is not in a position to earn
revenues reflecting the current opportunity cost of debt capital,
except inasmuch as it might be reflected in the return on the
equity component of capital. Further, because the revenue
requirements are based directly on historic costs, it may be said
that the purchasing power invested in these costs (whatever the
nature of the costs) 1is not being fully recovered from the current
revenues. In inflationary times, the costs recognized in any one
year will be measured in dollars representing a diversity of
purchasing power. To the extent that revenues and costs are
therefore not expressed in a single common unit of purchasing
power, the profit or return for that fiscal period does not
present a profit expressed in dollars of constant purchasing power
relevant to the fiscal period concerned. To this extent that
profit is illusory; the well known analogies of the '"rubber ruler
and "apples and oranges" apply.

In regulated utilities, the overall price for services is
dictated less by market place considerations than by regulatory
principles involving the concept of total cost recovery. It is
within the context of the allocation of this total cost recovery
that it is important to settle the question of the impact of
inflation on the application of historic cost techniques to the
problem of inter-generational equity. In determining the inter-
period allocation of costs, therefore, not only the financial
viability of the enterprise must be considered, but also the
equity of costs charged between different generations of con-
sumers of the utilities' services. This is more of a concern in
regulated utilities than in the non-regulated sector of industry,
because of the requirement to charge rates to consumers that are
just and reasonable.

Given, then, the regulatory environment I have described, and
given that the profit based on historic costs is more "illusory"
than '"real" in terms of purchasing power, then I think that by
deferring the impact of inflation, the present practices, based
on historic costs, of achieving inter-generation equity between
the consumers of a utility's services are placed in jeopardy.
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While this most contentious point must be developed further
through research by economists and accountants, it appears that
the subscribers of tomorrow could be financing the consumption of
assets by the subscribers of today.

The question then arises of whether there are available to
utilities, and ultimately the regulatory authorities, techniques
by which the situation might be corrected. For utilities, being
capital intensive, the cost of depreciation generally assumes a
far greater importance than is the case in most unregulated
industrial groups. The precision, not to say accuracy, with which
depreciation charges are computed by utilities is dazzling to
those unfamiliar with the process. Given reasonable currency of
other costs (including a relatively small amount of consumable
inventories) utilities may be forgiven for addressing themselves
therefore, to the problem of reflecting the changes in price
levels both in the assets, the costs of which they must recover,
and in the base on which they are regulated.

The CICA Guideline sets out, as I have said, the technique
of general price-level restatement; as an "objective" of this
technique, the Guideline says that " [the technique Jindicates
whether the general purchasing power of funds invested by share-
holders, as represented by the recorded amount of shareholders'
equity, has been maintained". To the extent that the utility
and its regulator are concerned with the maintenance of the
integrity of the shareholders' equity, this technique would
therefore appear to be appropriate. I shall enlarge on some of
the problems inherent in this technique shortly; but first I
would like to comment on the fact that, except by happenstance,
general price~level restatement, while it may well result in the
maintenance of the integrity of the shareholders' equity, will
not result in the maintenance of the integrity of a utility's
assets. And here terminology 1s against me, for in current
accounting parlance, anything that is not-general price-level
restatement is defined as coming under the broad umbrella of
current value accounting. The introduction of "specific indices"
might cause problems, because the concept of "value" in account-
ing has not, to my knowledge, been accepted anywhere in regula-
tion in Canada.

I would now like to examine some of the constituent parts of
the general price level restatement technique as it is presently
propounded not only by the Canadian, but also by the American
and British professional institutes. Basically, the techniques
are the same, with some classification differences with regard to
segregation between monetary and non-monetary items. However, in
the United Kingdom, there is an example of a "quasi-regulated"
utility setting rates with some regard to general price-level
restatement techniques in the British Post Office, (B.P.0.). For
some twenty years, long before the issuance of the British
Institutes' professional statement on general price-level
accounting, the B.P.0. has developed "supplementary depreciation"
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charges in its income statement which reflect depreciation on its
base of fixed assets (excluding certain assets, on a judgemental
basis, such as land and buildings) adjusted for changes in
price-levels. However, this is the only adjustment that the
B.P.0. has made to date. No other part of the general price-~level
restatement technique has been adopted.

We have already seen that the current costs of assets are not
reflected in the present method of determining revenue require-
ments. This problem may be alleviated somewhat by the use of
general price-level accounting, but perhaps more accurately cor-
rected by some form of current value accounting.

To reflect the current cost of debt is a much more difficult
problem because of the question of reflecting price-level or
purchasing power gains on long term debt. This is the flow of
purchasing power from the holder of debt to the issuer, attrib-
utable to inflation having reduced in real terms the principal
value of the debt that the issuer has to repay.

The first problem in dealing with the purchasing power gain
is that of settling the continuing debate of whether the gain is
realizable at all, let alone establishing when it is realized.

The second problem is how to measure the purchasing power
gains. Interest rates are viewed as having three components:
the basic risk-~free real rate, the risk component, and the
compensation for the expected inflation. Some of the apparent
purchasing power gain, therefore, may not be a gain as such, but
rather a gain that was anticipated by the bondholder and built
into his required interest rate as an extra component when he
initially purchased the bonds.

The third problem, which is particularly the concern of
regulated utilities, is the question of how to account for the
purchasing power gains and at the same time ensure the inter-
generational equity in the rates charged to subscribers. By this
I mean that a gain taken into account in determining revenue
requirements in the regulatory process in any given year will
benefit only subscribers in that year; but the equivalent
restatement of assets in that year, will impact on revenue re-
quirements in that and all the subsequent years in which
depreciation, on the restated assets, is brought into account.
If, however, the purchasing power gain were to be tied to the
depreciation of assets, then the effect of inflation on both
depreciation and on purchasing power gains and losses, are
recognized in the same time frame. This then achieves the
objective of inter-generational equity.

In considering how the gain in purchasing power might most
appropriately be dealt with, it would be worthwhile considering
what accounting treatment should be given to the interest
adjustment which would result from the indexation of the capital
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amount of debt. Would this amount be treated as a time period
cost to be included in income or would it simply be treated as a
movement within the overall restatement of the financial state-
ments? Whatever the answer to that question, the full amount of
interest, albeit fixed in rate, would be increasing as the
capital sum increased and would be charged in full in the income
statement.

I consider that the basic philosophies of general price-level
restatement accounting have been well-developed, but the effect
or impact of their application to actual cases will reveal that
further empirical research is necessary to fully demonstrate the
validity of the technique.

While the general price-level restatement technique may well
be the proper tool for measuring the maintenance of the integrity
of equity capital, the application of this technique to the
measurement of the maintenance of the integrity of the assets of
a utility is less certain.

As I have noted before, the conventional wisdom is that any-
thing that is not general price-level accounting is labelled as
being current value. However, I would submit that there might be
an intermediate step, between general price-level accounting and
full current value accounting, which would be to employ indices
specific to a corporation or industry to restate the assets of a
corporation in terms of the trends of the costs tied up in
existing plant. Under current value accounting, including
replacement cost accounting, there is a conceptual need to
redesign the entire plant, in terms of current technology, in
order to arrive at the appropriate numbers. Clearly for a
utility this would be a most difficult task. The intermediate
step that I would suggest is at least worth more detailed
examination than it has hitherto received in Canada; in effect,
it would restate the assets of a utility by restating the input
component costs by specific indices. The problem remains of
dealing with the impact of technological change. However, I do
not consider that this would be beyond the ingenuity of
economists and engineers to solve; if such indices are required
for effective use of price-level accounting for regulatory
purposes, they will surely be developed.

However, until further research has been done, I am not
certain whether the employment of a number of indices, with
different bases, in a single set of financial statements would
cause as many problems as it solves.

In summary then, the use of price-level accounting in
regulation is directed towards two objectives, the measurement
of the maintenance of shareholders' equity and the achievement
of inter-generational equity in the establishment of the
appropriate inter-period allocation of costs. The tools to
achleve these are conceptually available; the practical



application of these tools will require considerable experience
in their use, and the development and improvement not only of the
techniques but of the conceptualization necessary to evaluate
definitions of costs, returns and profits that will result from
the use of the techniques.

Hitherto, we as accountants, have been tied to the security
blanket of historic costs on the basis of their objectivity and
verifiability. Others have questioned this basis for security.
Movement to general price-level restatement, while perhaps not a
conceptual step towards the use of specific indices and value
concepts, is at least a great psychological step away from
historic costs, while retaining the characteristic of perceived
objectivity of historic cost concepts. The application of
general price-level restatement techniques will undoubtedly lead
to a questioning of the results therefrom. If this results in
further development of accounting procedures, whether for
regulation or otherwise, the work will have been well spent. If
it further brings out into the public view the limitations of
historic-cost-based profits that are the result of the applica-
tion of present accounting procedures in regulation which defer
the impact of inflation on revenue requirements, with a resultant
increase in internally generated funds, then utilities will
survive a little longer.

Oscar Wilde said that the definition of a practical scheme
was either one that was in place or one that could be put in
place in existing circumstances. Many people have said that the
use of price-level accounting in regulation is impractical, or
even impossible. I think we have become aware in this second
half of the twentieth century that nothing is impossible, and
that the improbable is right around the corner. I consider that
we should work towards the successful application of inflation
accounting, whether using general or specific indices, with that
idea in mind. :
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PERCEPTIONS OF IMPORTANCE AND VARIABILITY
Introduction

For accounting communications to be effective accountants
must have a knowledge of the information needs, and therefore
the decision models, of the users of accounting information.
Furthermore, the users of the information must have a knowledge
of the activities of accountants.l This paper presents two stu-
dies that explore these issues.

Study 1

The accounting numbers that appear in published corporate
annual reports are subject to a degree of variability. This
variability can be caused by measurement error and, more signi-
ficantly, by the measurement diversity which exists within the
generally accepted accounting principles. This study determines
whether financial analysts perceive accountlng numbers as being
determinate or variable.

Method

The participants were given an instruction sheet, a set of
consolidated financial statements and a response questionnaire.
The financial statements included, the Statement of Financial -
Condition, the Statement of Income, the Statement of Changes in
Financial Position, Notes to Consolidated Financial Statements
and the Report of Certified Public Accountants from the 1971
annual report of AKZONA Company. The name of the company and
the name of the auditorswere not revealed to the participants.

The participants were told that: the financial statements
were extracted from the annual report of a large, public, diver-

R . .

This paper is an abridged version of a longer manuscript.
The .authors wish to thank Dr. Dave Jobson for his valuable as-
sistance with the statistical analyses.

1This view is also expressed by Ijiri et al., 1966, p. 193
and American Accounting Association, 1969, p. 51.
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sified corporation; they had been audited by a reputable CPA firm;
they had been certified as conforming with generally accepted ac-
counting principles.

The response questionnaire identified ten financial statement
numbers -- current assets, cost of sales, current liabilities,
depreciation and depletion expsense, total assets, interest ex-
pense, income reinvested, sales revenue, total liabilities and
net income.

The participants were instructed to assume that another re-
putable CPA firm had been asked to prepare and audit another set
of financial statements for the same year, using the same under-
lying data, in accordance with generally accepted accounting pri-
nciples so as to present fairly the results of operations. Fur-
ther, the second CPA firm had no knowledge of the accounting prin-—
ciples used to prepare the first set of statements and there was
no need for consistency between the work of the two CPA firms.

For each of the ten financial statement numbers they were then
asked for their personal estimate of the extreme upper and lower
limits that the specified account balances could reasonably assume,
when prepared and presented by the second CPA firm. The wording
of each question was as follows:

The reported (financial statement item) was (dollar amount).
If another CPA firm was to prepare and audit these statements
using generally accepted accounting principles, this figure
could reasonably vary from:

Minimum lower limit to maximum upper limit

The magnitude of the stated range was used as a statement of per-
ceived variability in accounting data.

Participants

Four groups of volunteer participants were surveyed: thirty-
five accounting majors (would be CPA's); seventeen finance majors
(would be financial analysts); nineteen Certified Public Accoun-
tants; and eleven financial analysts. The student participants
completed the questionnaire during regular class periods. Each
professional was interviewed personally by the authors.

Results

Perceived variability was computed by subtracting the minimum
lower limit for the financial statement number from the maximum
upper limit. For each financial statement item a Kruskal-Wallis
one way analysis of variance by ranks was computed to test the
null hypothesis that the four samples were drawn from the same
population. Significant (p < .05) differences were observed for
current liabilities and sales revenue (Table 1).
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Using ten pef cent variation as a cut~off, all financial state-
ment items, except sales revenue, were perceived to have a large
degree of variability (Table 1).

Y

Discussion

All groups perceived the measurement error or measurement di-
versity which exists within generally accepted accounting princi-
ples. Using CPA's estimates of variability as a standard, other
groups have a fairly accurate knowledge of variability in accoun-~
ting reports. In both cases where differences between subject
groups exist, financial analysts perceive the greatest variability.

Study 2

In Study 1 we are concerned with the decision makers' know-
ledge of the accountants' activities. In this study we investi-
gate the accountants' knowledge of the elements of a decision
makers' decision model. Certified Public Accountants are asked
to judge the importance of eight dimensions of a commercial bank
industrial term loan decision. Their judgments are compared to
those of bankers, the decision makers who make lending decisioms.

Method

A positive heuristic simulation model of bank procedures for
analyzing business loan applications has been developed by Cohen,
Gilmore, and Singer, 1966. This model identifies the dimensions
of the loan decision. The eight dimensions used in this study
were: expected profitability to bank of customer relationship
(X1); management competence (X2); outside credit rating (X3);
bank's share of risk (X4); firm's solvency (X5), firm's profita-
bility (Xg); ratio of requested loan to firm's total assets (X7),
and purpose for which loan is requested (Xg).

Each participant was given detailed instructions, an answer
sheet and a deck of eight four-by-six cards with one dimension
per card. They were asked to play the role of a senior loan of-
ficer with a large commercial bank and to imagine that they were
approached by a Mr. Erasmus with a request for a $25,000 term
loan for LCB Incorporated (a ficticious company). They had full
authority and responsibility for deciding whether or not to grant
the loan. All they knew about the company or Mr. Eramus was that:

1. Mr. Erasmus was the executive officer and manager of the
LCB Company. The company was legally incorporated.

2. The LCB Company had been in operation for the past seven
years.

3. Mr. Erasmus maintained his personal savings and chequing
accounts and the chequing account for LCB with their bank.

The answer sheet contained eight of the following 0.0 to 1.0
scales:

o b o b o bbb b b b b
00 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0



The value of 0.0 meant no importance, 1.0 meant most important
and 0.5 meant medium importance. The participants used these
scales to assign a measure of relative importance to each of the
dimensions of the loan decision.

The participants were told to rank order the dimensions in
terms of the importance of each to their decision. Then they
judged the relative importance of the eight dimensions. The
eight dimensions were in random order in each deck of cards.

The judgment of relative importance proceeded as follows:

1. The most important dimension was assigned a measure of 1.0.

2. The importance of the least important dimension was judged
relative to the most important. If this dimension was as-
signed a value of 0.0, meaning no importance, the second
least important dimension was assessed.

3. The remaining dimensions were judged relative to both the
most important and the least important.

The participants proceeded through the'experiment at their
own pace. ) '

Participants

Four groups of volunteer participants were used: fourteen
Bankers; nineteen Certified Public Accountants (CPA's); twelve
undergraduate students majoring in finance and twelve undergrad-
uate students majoring in accounting. The student volunteers
were paid two dollars each. The experiment was administered in
groups which varied in size from one to eleven people. Each ses-
sion took about one hour. : »

Results

Table 2 presents the mean importance judgments for the four
groups of participants for each of the eight dimensions of the
term loan. Using a multivariate one-way analysis of variance a
significant difference was found in the judgments of the four
groups ( p = .02). A univariate analysis of variance was then
applied to each of the eight dimensions. The only dimension for
which a significant difference among the four groups was observed
was dimension Xy, ratio of requestgd loan to the firm's total as-
sets, (p = .04). Relative to the bankers and the finance majors,
the CPA's perceived this dimension to be more important. The ac-
counting majors perceived it to be less important.

Discriminant analysis was used .in an attempt to differentiate
among the four groups with respect to their responses. A statis-
tically significant difference in group discriminant score means
occurred only with the first discriminant function (p = .036.)
The function follows: .
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% = .196X1 + .222X2 -'.l94X3 + .489X4 - .279X5 +".517X

- .526X7 + .120X8

6

Dimensions with the largest absolute value for their disecri-
minant coefficients have the greatest ability to discriminate
among the four groups of subjects. .X.,, ratio of loan to total
assets, and X,, firm's profitability, have the largest discrimi-
nant coefficients. '

The sign of the discriminant coefficients is critical to the
interpretation of group discriminant scores. Groups that score
high on dimensions with positive discriminant coefficients and
low on those with negative coefficients will have a relatively
high group discriminant score (3 value). The discriminant score
means for the four groups of participants were as follows:

CPAs : +45
Bankers .61
Accounting majors .70
Finance majors .72

The lower score for the CPAs is mainly due to their relatively
high assessment of the importance of X_. Classifying the dimen-
sions according to the sign of their coefficients did not permit
a general characterization of the response of the four groups.

Discussion

The CPAs had a reasonably good perception of the importance
of the dimensions of the banker's term loan decision. Their per-
ceptions differed from those of the bankers only with respect to
one dimension, ratio of requested loan to firm's total assets.

Summary

'This paper presented two studies that examined users' and ac-
countants' perceptions. Study 1 looked at security analysts' per-
ceptions of the variability in financial statement numbers. They
perceived accounting information to be highly variable and their
perceptions were fairly accurate relative to those of CPAs. Study
2 investigated CPAs perceptions of the importance of dimensions of
bankers' term loan decisions. Relative to the bankers, the CPAs
had a reasonably good perception -of the importance of the dimen-
sions. ‘



TABLE 1. Average Perceived Variability, Per Cent Variability and
Statement Numbers

Observed H Values for the Financial

" Financial Statement C.P.A.s Financial Accounting Finance Observed
Numbers Analysts Students Students H2
Reported Al B Al B Al B Al B
Valuel
Current _
Assets 188 30.7 16 33.6 18 34.4 18 38.2 20 .89
" Cost of sales 337. 37.8 10 42.3 11 55.6 15 38.8 10 .22
Current ) *
Liabilities 78 16.1 21 35.2 45 9.4 12 13.7 18 10.97
Depreciation
and Depletion -
Expense 20 10.9 53_ 9.2 45 11.6 57 9.0 44 2.10
Total assets 491 63.0 13 102.1 21 84.0 17 90.5 18 1.76
Interest ’ '
Expense3 - 6 0.6 10 0.1 2 1.1 20 0.6 11 2.04
Income :
Reinvested 200 31.8 16 52.3 26 38.7 19 25.6 13 5.05
Sales . %
Revenues 506 17.7 3 46.2 9 31.3 6 34.2 7 9720
Total Lia-
bilities 491 52.0 ‘11 74.9 15 86.6 18 57.3 12 1.52
Net Income 26 22.8 89 15.5 60 16.7 65 13.6 53 1.94

11y millions of dollars

2pistributed as chi square with (k-1) = 3 d.f.

3Per cent variability was calculated before rounding

N .
Significant (P < .05)
A = Mean variability

B = Per cent variability

s9



TABLE 2.

_Mean Importance Judgments

Dimensions of Term Loan

X1 X2 X3 X4 X5 Xg X7 Xg
Bankers .59 .91 .43 .64 .86 .81 .40 .77
CPAs .33 | .78 | .47 | .64 | .81 | .86 | .60 .71
Accounting majors .46 .81 .57 .75 .80 .90 .29 .73
Finance majors «56 .86 .25 .77 .74 .82 .39 .68
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A NATIONAL DREAM - ACCOUNTING STYLE
Introduction

This paper examines two concepts which, combined, become one
man's vision of a National Dream - Accounting Style. Neither of
the ideas is new, but it is felt worthwhile to resurrect them once
again, in the hope that some fresh insights and additional prodding
will bring them closer to fruition.

Accountancy is the only major profession in Canada, and else-
where, that does not present a united front to the public. There
are three major organizations with different rules and regulations,
different educational requirements, and this coupled with a certain
amount of internecine rivalry leads to confusion to outsiders and
harms the image of the profession. The first proposal, therefore,
is that the three profeéssional accounting associations in Canada
amalgamate under one banner.

The second proposal, to inaugurate professional schools of
accountancy,  will complement the first, but, more importantly, may
very well be the catalyst required to implement amalgamation. This
proposition has not been discussed to any great extent in Canada,
but has received the support of the AICPA (Journal of Accountancy,
1973) and several prominent American universities, e.g. University
of Missouri, are close to operational.

Merger

Rationale '

Some progress has been made towards developing an integrated
international accounting profession (CA, June 1974), but it is felt
that more rapid advancement is being impeded by the fragmentation
of the profession in each country. If the various accounting
bodies in one country cannot resolve their differences, how much
more difficult will it be to obtain any substantial agreement on
an international basis! In Canada, several attempts have been made
towards union at both the national and provincial levels but to
date all have been aborted. (President's Message, 1974).

At the present time, there are approximately 20,000 Chartered
Accountants in Canada, but only about 50 are in public practice.
The balance work in industry, government or education.  Most of the,
roughly, 6,700 Registered Industrial Accountants are employed as
management accountants in industry. The membership of about 4,400
Certified General Accountants are, also, primarily employed in in-
dustry or government, but some are in public practice. As is evi-
dent from the work performed, there is no rationale for the account-



69

ing bodies as they are presently constituted.

The current organizational setup also leaves much to be de~
sired in that it is uneconomical and dissipates the limited human -
resources available to the profession. There are three national
offices, three regional offices in most provinces, three sets of
national examinations and three magazines to serve the 32,000 mem-
bers, as well as considerable redundancy in the preparation of can-
didates. A consolidation cannot help but eliminate this seeming
proliferation of bureaucratic and financial extravagence. By the
same token, one strong accounting body would tend to have more in-
fluence at the governmental and educational levels.

Although the above considerations may be reason enough for a
merger of the accounting bodies, greater advantage would accrue to
both the public and the professional. The public does not readily
recognize the differences, which are not too obvious, between the
three designations and are confused by the proliferation of titles.
This can only downgrade the image of the accountant as a profession-
al. More importantly, though, is the individual who tends to see
himself as a CA, an RIA or a CGA and not as a professional account-
ant. This seems to be the greatest shortcoming of the present sys-
tem., 1In the other professions, it is the doctor, lawyer or engin-
eer that is recognized as the professional, but in Accountancy, it
is the organization that is recognized. Only when this situation
is rectified will accounting take its rightful place amongst the
other professions.

Barriers

It may well be asked why a merger has not been consummated
with all the seeming advantages and few, if any, disadvantages.
Some of the reasons may be deduced from a recent position paper pre-
pared by the Professional Corporation of Industrial Accountants of
Quebec (1975), setting forth their logic for withdrawing from a
committee looking into the question of merger. The negative rea-
sons are listed and answers are provided below.

Ethics. The obligations of the public accountant to his client
are different from that of the management accountant to the firm at
which he is employed.

This argument is difficult to accept if it is appreciated that
a properly trained individual is a professional first and foremost.
An analogy can be drawn between the professional engineer who very
often is employed by a firm but is considered as professional as
his confrére in public practice.

Denominations. This refers to different groups with the same
designation having different rights and obligations, with one hav-
ing the right to public practice and the other not so permitted.

This reservation can be resolved by requiring a common body of
knowledge to acquire the professional designation. (A designation



that should be different from any of the present ones.) Additional
training would be necessary for one to become a specialist in a
particular area. This position is consistent with the other major
professions. (College of Physicians, 1973, Law Society, 1972,
Association, 1973). Furthermore, an individual would be able to
recycle himself to change his specialty by taking additional
courses and training. This is in line with the present trend to-
wards professional development brought about by the constantly in-
creasing and changing body of knowledge.

Diploma giving access to the profession. The educational re-—
quirements for acceptance into the student body of the various
organizations are different. The CAs require a university degree
while the RIAs and the CGAs are content with a Collegial Diploma
(in Quebec).

In spite of the seemingly wide divergence, from a practical
viewpoint, the variance is not actually too great for many students.,
In fact, many RIAs and CGAs do take their courses at a university
and would only require a few additional ones to complete the under-
graduate degree. With the proposal for professional schools of
accountancy (see below), this apparent difficulty would automatic- -
ally be resolved.

Apprenticeship. Different structures of supervision are re-
quired for the two main areas of activity, management accounting
and public practice.

Apprenticeship as known today may be a vanishing concept.
Several American states grant the CPA certificate without experi-
ence with formal schooling (Moonitz, 1973). Nevertheless, if the
experience requirement is deemed necessary, it could be implement-
ed at the specialist level after the basic designation has been
earned.

National affiliation. Due to the reciprocity within each or-
ganization and between the provinces, it is felt that a unified
profession in only one province would cause difficulties for those
wishing to move out of that province.

This is seen as a valid criticism, if merger takes place in
only one province. It is, therefore, suggested that negotiations
be conducted at a national level simultaneously with those at the
provincial levels. It is appreciated that this is not easily ac-
complished, particularly with the jealously guarded prerogatives
of the provinces in educational matters. It is worthwhile noting,
however, that the other professions have no difficulty with recip-
rocity, barring the special considerations of law. A doctor is a
doctor anywhere in Canada, as holds true for the engineer and the
dentist,

Synopsis

For accountancy to take its place amongst the other great
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professions, it is essential that the individual be recognized as
the professional rather than the organization. Merger of the ex-
isting associations would be an important step in this direction,
and merger could become a reality if the positive rather than the
negative aspects are emphasized. All that is required is the will
to sublimate the status quo for a much greater potential future.
Furthermore, Canada, with its relatively small population and the
high expertise of the three associations, can prove to be the in-
novator in this area with this model acting as a guideline for
other countries in similar situations.

Professional Schools

Unification would be a useful but not a necessary condition
for the second part of the national dream to become a reality. The
case for and against professional schools has been documented quite
extensively, so this section is primarily a review of the litera-
ture. :

A good overview of the whole subject of education for the
accountant is given in an Appendix to a proposal for a school of
professional accounting at North Texas State University (Education
for the Accounting, 1974). The paper looks at the changes in edu-
cational requirements for the professional accountant over the
years with the emphasis on the CPA designation. Various reports
are examined which indicate the ever increasing academic require-
ments necessitated by the constantly expanded body of knowledge
required by the accountant. After examining this evidence, the
paper concludes that, although accounting as a profession can con-
ceivably exist without professional schools, there is strong sup-
port from various sources endorsing these schools.

It may be appropriate to introduce one factor not mentioned
in this paper which should be considered. When accounting was
first introduced into the university, it formed only a small part
of a liberal arts curriculum. As the body of knowledge for ac-
countants increased, accounting courses supplanted liberal arts
courses as required, since business-type courses were virtually
non-existant. Over time, however, the other business disciplines
such as finance, marketing, operations research and management
began to creep into the curriculum and a Bachelor of Commerce de-
gree was instituted, consisting of a few of ‘these courses plus a
majority of accounting courses. The expanding sophistication of
the other areas of business after World War II rapidly used up all
available spaces in the curriculum with insufficient room to ac-
comodate the needs of the accounting profession thereby encourag-
ing the establishment of professional schools of accounting.

Buckley (1970) writes from a background in consulting and ed-
ucation. In a stirring plea for change in the accounting curricu-
lum, he states:

"Accounting alone of the major professions pursues its
destiny within an increasingly academic structure in the
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hope that it can benefit from close interaction with
other business disciplines. The cost benefit of this
association in the interest of the accounting profes-
sion requires a long overdue appraisal in terms of
both positive and negative considerations".

Miller (1966),a long-time respected acamedician, emphasizes
the interrelationship between accounting educators and the profes-
sion and ends his article with the following very significant quote.

"It seems to me that if any profession settles for the
"how to become" phisosophy as the contribution expect-
ed from collegiate education, it will sooner or later
need to support some kind of professional institute or
acknowledge that it isn't a profession at all" (italics
added).

Savoie (1971), a vice-president of the AICPA, examines the ad-
vantages and disadvantages of professional schools and concludes
that a few select universities could attempt to establish them.

His view is strongly endorsed by no less an authority than Profes-
sor Paton (1971).

Lamden (1974) adds his voice to the call for professional
schools from the viewpoint of the profession. He quotes from the
Report of the American Accounting Association Committee on Profes—
sional Programmes (Accounting Review, 1968). Five points are sum-
marized as follows:

1) Promote recognition of accounting on a par with law and
medicine.

2) Effective control of curriculum.

3) Provide espirit de corps for students.

4) Would attract larger numbers and better qualified students
and faculties.

5) Support financial and otherwise, from accounting firms and
industry.

The next paper was part of a proposal to establish a School
of Professional Accounting at the University of Texas at Austin.
It provides a comprehensive view in favour of the schools. Many
of the aforementioned points are reiterated by Summers (1974) and
he adds the "functions of the transfer of knowledge from research
and- application in other disciplines (as well as in accounting) to
accounting practitioners" as an important facet of schools of ac-
counting. He feels that this function is not performed by present
departments of accounting and only to a limited extent by the large
firms and the professional organizations., Although a major portion
of this paper is devoted to possible administrative structures for
the potential school, Summers also lists and answers to his satis-
faction the following possible objections to the schools:

1) The professional who fears a curtailment of new entrants
to the profession.
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2) The accounting faculty who fear the possible narrowness
of the curriculum or their status if they cannot join a
professional school.

3) The business faculty who fear a reduction in students,
budgets and faculty, if they lose the accountants. .

4) The university administrators who in general seem to fear
change.

Conclusion

This abbreviated review has covered a wide spectrum of opinion
on schools of professional accounting having regard to academe, the
professional organization and the practitioner. The predominance
of this opinion is that an attempt should be made in this direction,
albeit with caution. Even Guy Trump (1972), as vice-president of
the AICPA, in a well-thought out paper prepared for internal in-
formatlon, although recommending endorsement of the concept to the
institute, only requests a task force to examine the question fur-
ther.

The situation in Canada is quite similar to the position in
the U.S.A. It seems inevitable that these schools will be estab-
lished in the U.S.A., as several have already indicated that they
are going in this direction; so there is no doubt that with the
appropriate time lag, they will be established in Canada also. It
is averred, however, that the need is greater in Canada and, there-
fore, they should be instituted here without delay. It seems axio-
matic that, to allow for adequate preparation in accounting, the
support of the profession and the organizations is required. Due
to the relatively small size of the Canadian accounting population,
very little support is offered by the accounting firms to the uni-
versities, but these accounting firms do quite a bit of training
on their own. It may be possible for the schools to undertake some
of the training presently done by the accounting firms. Because of
the fragmentations of the professional organization, the same holds
true in that area. One merged organization would be able to offer
some support to a few select universities across Canada, and the
professional schools would be able to supply the research facili-
ties so desperately required by the profession.

Canada can lead the world in establishing professional schools
in accounting aided by advice, faculty and funds from the profes-
sion and one strong unified accounting association. A combination
and realization of these two proposals would help to fulfil a
National Dream - Accounting Style.



74

REFERENCES AND BIBLIOGRAPHY

The Accounting Review, Committee Reports, 1968.

Association of Professional Engineers of the Province of Ontario,
Toronto, Ontario, Ontario Reg. 59/73, 60/73.

Buckley, John W., "A Prospective on Professional Accounting Educa-
tion", Journal of Accountancy (August 1970), pp. 41-47. :

Burton, John C., "An Educator Views the Public Accounting Profession",
Journal of Accountancy (September 1971), pp. 47-53.

CA Magazine, (June 1974), pp. 37-40.

Cheek, Billy K., "The Development of a Profession', Journal of
Accountandéy, (February 1971), pp. 85-87.

The College of Physicians and Surgeons of the Pfovince of Quebec,
(1440 St. Catherine Street West, Montreal, Quebec, July 1973).

"Education for the Accounting Profession - Its History, Its Respon-
sibility, Its future", 1974. This document is Appendix I of a
proposal prepared by the accounting staff at North Texas State
University, to the school's administration asking for a school of
professional accounting within the College of Business Administra-
tion. This paper was not officially published, but was obtained
from the AICPA.

Journal of Accountancy, (September 1973), pp. 20-21.

Lamden, Charles W., "Professional Schools of Accountancy", World,
(Spring 1974), pp. 59-63.

The Law Society of Upper Canada, Communique No. 10, November 1972
(Osgoode Hall, Toronto, Ontario). ’

Miller, Herbert E., "The Environment of the Accounting Profession",
Journal of Accountancy, (January 1966), pp. 80-83.

Moonitz, Maurice, "The Beamer Report - A Golden Opportunity for.
Accounting Education", Journal of Accountancy, (August 1973), pp.
64-69. Reprinted from the California CPA Quarterly, March 1973.

Paton, William A., "Earmarks of a Profession - And the APB",
Journal of Accountancy, (January 1971), pp. 37-45.

Paton, William A., "Accounting's Educational Eclipse", Journal of
Accountancy, (December 1971), pp., 35-37.

President's Message, Professional Corporation of Industrial
Accountants of Quebec, Montreal, (April 15, 1974).



Professional Corporation of Industrial Accountants of‘Quebec. Letter
dated February. 17, 1975, signed by Denis Deslongchamps, President,
with position paper enclosed.

Savoie, Leonard M., "The Professional School of Accountancy", Jour-
nal of Accountancy, (November 1971), pp. 33-35.

Stone, William E., "The Challenge of the Beamer Committee Report",
Journal of Accountancy, (March 1971), pp. 86-88.

Summers, Edward L., "The Professional School in Accounting Educa-
tion", Accounting Education: Problems and Prospects, Editor James
Don Edwards, American Accounting Association, 1974.

Trump, Guy, 'Considerations Regarding Professional Schools of
Accounting", (4/14/72).

75



76

CAAS 1975 Conference H.E. McCandless

JUNE 3, 1975 University of Toronto
the University of Alberta ‘ ‘ and

J.L. Goodfellow
Touche Ross & Co.

THE CONCEPT OF
EFFECTIVE CONTROL AS A
FINANCIAL REPORTING CRITERION

Introduction

The accounting problems which this paper discusses became
obvious in the development of an internal training course for
Touche Ross on accounting for long term inter-corporate invest-
ments and business combinations. The concept of effective con-
trol (or significant influence - we will use these terms synono-
mously) is a central criterion for the choice of accounting
treatment in inter-corporate situations. That is, the degree to
which one company influences the management of another is the
criterion which decides which method of accounting will be used
to record the inter-corporate investment income in the books of
the investor company. It is also the criterion which determines
whether a business combination can be pooled. But the concept is
not clearly defined in the professional literature and doesn't
appear to be clearly understood by practitioners.

The problem is important in two major respects. First,
there can be large differences in the income of the investor com-
pany, depending on whether the cost or equity method is used.
Secondly, the equity method raises difficult auditing problems,
chief among them being reliance on accounting numbers in investee
financial statements. The discussion in this paper will follow
this sequence:

- The usefulness of the professional literature to
the practising accountant.

- Needs of users, the organizational behaviour aspects
of effective control and a definition of it to help
accountants apply the concept.

— The problems and opportunities for the practitioner
applying the concept. -

- Some problems which need to be researched.

The Professional Literatﬁre

Section 3050 of the CICA Handbook (CICA, 1972) deals with
several methods for accounting for long-term inter-corporate.in-
vestments. The decision process faced by the auditor in applying
the Handbook can be represented by the following diagram:
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We see that the inputs to the decision process are the na-
ture of the investment and the control relationship between in-
vestor and investee as perceived by the auditor. The model also
indicates that judgement has to be applied by the auditor in de-
termining the appropriate accounting method. This application of
judgement produces the possibility of differences in recommended
accounting treatment from auditor to auditor. It also emphasizes
that auditors must be able to assess the relationship between the
investor and the investee in deciding both a) the appropriate
generally accepted accounting principles to be used and b) the
fair presentation of the investment. .

In this paper we shall discuss the CICA recommended decision
process for choosing between accounting methods. We will not be
discussing the fairness of the income figures as measures of per-
performance or asset valuations.

The CICA contemplates at least three types of investee-
investor relationships. These are:
1. The investor has voting control over the investee.

2. The investor has influence in operating and financial
decisions of the investee.

3. The investor has no influence with the investee.

The Handbook suggésts at least two interpretations of inter—

corporate influence. Consider Section 3050.18:

The equity method is generally most appropriate if an in-
vestment enables the investor to exercise effective control
over the operating and financial decisions of a non-consoli-
dated investee. The ‘investor then has a degree of responsi-
bility for the return on its investment, and it is appro-
priate to include in the results of operations of the inves-
tor its share of income or losses of the investee. (CIca,
1972)

This paragraph implies that if the investor has control over
the decision-making of the investee then it has a degree of res-
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ponsibility then it should use the equity method which allows the
investor to be held accountable for the profits earned by the in-
vestee. It is also interesting to note the use of the words
"most approriate if an investment enables the investor to exer-
cise effective control over the operating and financial deci-
sions of a non-consolidated investee'". This suggests that effec-
tive control is not a legal concept but a behavioural one when
dealing with influence over the investee decision making. We
shall now contrast this definition with the formal definition of
an effectlvely controlled company presented in Paragraph 3050.04
(e);

An effectively controlled company is a company which,
though not a subsidiary of the investor, is effec-
tively controlled by the investor. Whether a company
is effectively controlled is a matter to be determin-
ed in the particular circumstances. Examples of cir-
cumstances entering into the determination may in-
clude:

1. continued abillty to obtain proxies from other
shareholders;

2. ownership of voting shares by officers, employ-
ees, nominees, or other persons having subordi-~
nated interests;

3. 1inactivity of minority shareholders who do not
attend shareholders' meetings or do not give
proxies;

4. possession of a lease or other contract which
carries with it the virtual ownership of assets
without formal ownership of a majority of out-
standing voting shares;

5. holding of rights, options, warrants, converti-
ble debt or convertible preferred shares, the
exercise of which is a reasonable possibility
and would result in a controlling interest in
voting shares.

Here we find a circular definition of effective control and

one which needs to be interpreted in the light of particular cir-
cumstances. The circumstances suggested in the Handbook repre-
sent a legalistic notion of control, focusing as they do on such
things as potential voting control and ownership of assets
through contracts. 1In 3050.04(e) we thus have a quite different
notion of investor control over the investee. The control rela-
tionships suggested in the Handbook and resulting accounting
treatments can be portrayed as follows:
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The "voting control" - situation, which includes both

potential and actual voting control, usually presents no problem
to the auditor. This case is easily diagnosed and verifiable
evidence usually will exist upon which the auditor can base his
decision. The "no influence" situation does not usually
present a problem unless the investor has potential influence
over the investee. The middle case presents most of the inter-—
pretation problems. The phrase "effective control over oper-
ating and financial decisions" is sufficiently vague to per-
mit a wide range of interpretations. Moreover, problems of de-
finition accur frequently in practice. Consider, for instance,
the step-by-step purchase situation in which effective control
over decision making probably occurs before the investor obtains
voting control.

The lack of guidelines in the Handbook enabling auditors to
assess whether an investor is exerting influence over the deci-
sion-making of an investee present important implementation pro-
blems for this Section. We shall now consider the position taken
by the Accounting Principles Board in Opinion No.18 (AICPA, 1971)

"The Board concludes that the equity method of accounting
... should be followed by an investor whose investment in
voting stock gives it the ability to exercise significant
influence over operating and financial policies of an in-
vestee even though the investor holds 50% or less of the
voting stock." (Paragraph 17).

This opinion goes on to propose what is in effect a beha-
vioural concept of effective control - in their terms, signifi-
ficant influence ~ which focuses on an investor's influence over
an investee's operating and financial policies. But the APB pro-

vides helpful guidance to practitioners by identifying six possible.



indicators of significant influence:
- Representation on board of directors

- Participation in policy making processes

Material intercompany transactions

Interchange of managerial personnel

Technology dependency

Concentration of share ownership relative to other
shareholders (Paragraph 17)

These indicators suggest to the auditor that significant in-
fluence can occur from several different sources in the investee~-
investor relationship. However, the Accounting Principles Board
was apparently concerned that implementation of this concept
might be too difficult.for accountants in practice and adopted a
"fallback" criterion: '

"In order to achieve a reasonable degree of uniformity in
application, the Board concludes that an investment (direct
or indirect) of 20% or more of the voting stock of an in-
vestee should lead to a presumption that in the absence of
evidence to the contrary an investor has the ability to ex-
ercise significant influence over an investee. Conversely,
an investment of less than 207 of the voting stock of an
investee should lead to a presumption that an investor does
not have the ability to exercise significant influence un-
less such ability can be clearly demonstrated"

(APB 18: Paragraph 17)

By stating an arbitrary rule based solely on a percentage of
inter-corporate shareholdings, the APB has effectively discourag-
ed the auditor from assessing inter-corporate influence. It
would be difficult for an auditor to argue that a client with 30%
of an investee's shares did not have significant influence when
the client can point to the rule-book. This in turn witholds
from the reader information on influence relationships which
exist between investor and investee companies. Others will argue,
however, that the APB rule is easy to apply in practice and does
ensure consistent application. The APB's approach has recently

been followed by the International Accounting Standards Committee -

in its exposure draft on the equity method. Paragraph 15 of this
draft defines significant influence in these terms:

- "Significant influence is participation in financial and
operating policy dicisions of the investee but not control
(as defined as Paragraph 7) of those policies. The exercise
of significant influence may be achieved in several ways,
for example, by representation on the board of directors,
participation in policy making processes, material inter-
company transactions, interchange of managerial personnel,
or dependency on technical information. If the investor
holds less than 20% of the voting power of the investee, it
should be presumed’ that the investor does not have the abi-

A

80




81

lity to exercise significant influence, unless such ability can
be clearly demonstrated." (IASC, 1974)

Here we see the same fear perhaps, that accountants cannot
in practice assess the control relationships. This TASC draft is
particularly concerning because it threatens a Canadian account-
ing practice in a number of ways:

1. It reinforces the notion that an easy crutch is availa-
ble to the practitioner when he is faced with the dif-
ficult problem of assessing inter-corporate relation-
ships.

2. This crutch becomes particularly attractive not only
because of the difficulty of the task but because con-
trol relationships in Section 3050 are inadequately de-
fined and explained.

3. The relationship of the TASC to Canadian practice is
unclear at this point in time.

Our conclusions to this -point can be summarized as follows:
effective control or significant influence is a concept requir-
ing explanation in behavioural terms; it is not an accounting or
legal concept. Accountants, if they are to apply this concept in
practice, must understand the behavioural underpinnings of inter—
corporate influence.’ :

The Concept of Significant Influence

A basic assumption of this paper is that the purpose of fi-
nancial statements is to help users predict performance of enter-
prises. Since corporate performance is what people do, under
managements, we have made another assumption: the performance of
one (or all) of the companies in a related set will be partially
determined by the nature of the inter—corporate relationships
which exist. Neither of these assumptions are counter-intuitive,
but they need to be stated.

In the case of inter-corporate investments, and from the
point of view of users trying to predict corporate performance,
the more financial reporting can disclose the actual inter-corpo-
rate relationships the more useful it should be for predicting
performance. Therefore, as between theequity and cost methods of
accounting, the choice of method should be able to tell the
statement reader something useful about the inter-corporate re-
lationship to help him or her make that performance prediction.
Specifically, if the equity method is used it should indicate
that the influence relationship is of a particular nature, and if
the cost method is used, it should mean something else.

If we want to make the statements useful in this way, we
need a criterion for the choice of method which makes the choice
reflect as closely as possible the actual situation. We there-
fore should have some idea of what organizations tend to do under
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different types of circumstances. That is, we need a contingen-
cy theory of organization action. .

What theoretical frameworks do we have? When we turn to the
organizational behavioural literature, we find that writers have
dealt with the behaviour of single organizations, either relating
to their environments or organizing and controlling themselves
internally. Some of the better known writing which has emerged
in this area has been done by Thompson (1967), Cyert and March
(1963), Lawrence and Lorsch (1967), Simon (1957), Anthony (1972),
and Dalton (1971). Since the scope of this paper cannot embrace
the theories and organizational propositions of each of these
writers, we will attempt to generalize with a single common de-
nominator statement:

Organizations seek to structure their environments and/or
themselves to reduce uncertainty and conflict.

An assumption in most of the literature, and in this paper,
is that organizations operate under norms of rationality, that
is, external pressure for results. From the various propositions
advanced by these writers on organizations and their environments
we can formulate more specific propositions relevant to inter-
corporate relations:

Proposition 1:

If long-term contracts cannot be negotiated or do not suffi-
ciently reduce perceived environmental uncertainty, an in-
vestor company will seek influence through investment in a
strategically-important investee.

Proposition 2:

Where an investment is sought primarily as a source of in-
come, the investor company will tend to invest in a company
‘which represents a set of variables similar to its own (i.e.
industry, technology, management style, etc.).

Proposition 3:

The investor company will tend to impose its own search and
decision patterns on an investee, i.e. extend its own "stan-
dard operating procedures"

Proposition 4:

An investee, if it cannot "co-opt'" or otherwise obtain a re-
lationship with an investor which allows it to retain its
own standard operating procedures without anxiety or debili-
ting conflict, will tend to adopt those .of the investor.

Proposition 4 must be held suspect, however, because while
leader chrisma, reward-system and "expert power' influences
(French and Raven, 1959) may operate to induce acceptance of an
investor's norms, factors such as cultural differences, reward-
systems, resistance to control (Dalton, 1971) or need for organi-
zational differentiation (Lawrence and Lorsch, 1967) can operate
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against adoption of norms.

At this stage we might make the observation, "what does
it say that a smart cookie manager wouldn't. already know?"  One
thing that the organizational literature would say is that legal '
relationships are not everything. This is important because, as
we have seen, public accountants may be prone to think too much
in .terms of legalistic relationships. But one variable which a
"smart cookie" manager would consider, and which is not dealt
with in the organization/environment literature, in our opinion,
is the goals, motivations and value systems of the chief execu-
tive officer, his top management group and members of the Board.
The extensive research literature on leadership alone would sug-
gest that these will affect the type of inter-corporate invest-—
ment made and the nature of the resulting relationship. Thus the
literature focusing on organizational motivations would not ne-
cessarily explain investments, conglomerates, or mergers created
to satisfy the personal achievement or power needs of a chief
executive officer or top management group.

But from the organizational literature and what else we can
add intuitively, we can conclude that organizations will tend to
influence others through investments and other means, and that
investee organizations will be influenced. We can also safely
say that, depending on the nature of the influence, performance
of an investee will alter, and quite possibly that of the inves-—
tor also, depending on the commitments it makes. The statement
user will therefore want to know whether an investor company's
involvement with an investee is likely to cause a difference in
performance of the investee,which in turn makes a difference to
the investor's financial performance. If the choice of an inves-
tor's accounting method is designed to indicate whether the in-
vestor is making this type of impact, we need a criterion which
will suggest what to look for in order to tell if the relation-
ship actually makes a difference. As the famous psychologist
Tolman put it, "A difference is not a difference unless it
makes a difference". ’ So we will now offer a definition of sig-
nificant influence, but we will use the terminology "effective
control" because that is the terminology of the CICA Handbook.

Effective control is that state of intercorporate influence
which causes current or potential management activities of an in-
vestee to be altered significantly.

By alteration of management activities, we mean that the in-
vestee's performance options have been altered from what they
would have been at a lower level of investor involvement or with
no involvement, and by performance options we mean such factors as
the investee's corporate strategy, business investments, financ-
ing, capital budgeting, technology development, transfer pricing,
supplier or customer decisions, staffing, or promotions and other
reward systems. In other words, we are interested in those man-
agement-activity factors which are important for the performance
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of the investee.

"Significant" means that, in total, the options of the
investee company are changed by the investment in such a way that
a knowledgeable statement user, looking at each company in a

"before" condition, would likely make different investment de-
cisions from those he or she would make in an "after" condi-
tion.

If we can have the choice of accounting method disclose sit-
uations of significant influence, what it says to the user is:

"Pay attention: the investee's options have been altered
because of this investment and you should consider the im-
pact of this in predicting performance."

Now, how do we translate this into choice of accounting me-
thod, operationally? We propose that we should consider four
basic conditions of inter-corporate relationships, that is, for
simplicity we will force relationships into one of four different
conditions.

Condition 1:

Investor intends influence and evidence suggests that the
investee is significantly influenced.

Condition 2:

Investor intends influence but evidence suggests that the
investee is not significantly influenced.

Condition 3: .

Investor has potential influence but is passive. Yet evi-
dence suggests that the investee is significantly influenced.

Condition 4:

Investor has potential influence but is passive, and evi-
dence suggests that the investee is not significantly influ-
enced. :

These conditions, and the choice of accounting method, can
be shown schematically as follows:

DETERMINATION OF
ACCOUNTING METHOD

Evidence Suggests Evidence Suggests
Investee Significantly| Investee Not Signi-
Influenced ficantly Influenced
Investor (1) : (2)
Intends
Influence Equity - Cost
Investor Has (3) (4)
Potential Influence
But is Passive Equity ?
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Condition (1) would signify the equity method, and there
should be no quarrel with.this; it is what the organizational
literature would point to, and practitioners would accept it as
the main condition of effective control.

In Condition (2), the investment could make a difference
eventually, but is not influential at the moment. For instance,
we could have a situation in which an owner-founder owned 60% of
the shares and an investor company had 40%. The owner-founder
might be totally unmoved by the recommendations of the investor
company as to strategic options, capital expenditures, etc. Or,
we could have a situation in which the investment in an investee
was received with hostility by the investee's top management.

In Condition (3), the investment makes a difference but we
have to look closely at the investee's behaviour to assess it.
An analogy would be the case of a person who assumes control over
the salary and career options of a subordinate. Immediately, the
subordinate's perceptions of his desired behaviour alter to ac—
comodate what he thinks his superior wants, without the superior
having to do anything in particular. The same condition could
apply to corporate managements.

For Conditions (1) and (3), it could be argued that investor
performance should be measured against what the investor manage-
ment intended to accomplish, and therefore a passive investor
condition should not produce effective control regardless of how
the investee appears to be reacting. However, it is likely that
the shareholder or analyst judging performance would incorporate
the opportunity costs of inaction by an investor company when it
has an investee which responds in an influence setting.

Condition ‘(4) is perhaps the most interesting case., The
question is whether condition. (4) should constitute effective
control, since knowledge of potential external influence of the
investee could alter a user's performance predictions through
probability assessments, In other words, the investor company
may not be exerting on influence today, but it could next Monday
morning. Our tentative conclusion here is that deeming condition
(4) to be effective control is not feasible because of the mea-
surement problems it involves. It is difficult enough for the
auditor to know the minds of the investor client's top management
and Board - although he should - let alone the investee, with
whom he may have no association. Also, it is likely that know-
ledgeable users tend to confine themselves to actual current re-—
lationships in making performance predictions.

To sum up, the auditor should be able to assess whether con-
ditions (1), (2) and (3) obtain, but the assumptions necessary to
include condition (4) as effective control may not be verifiable.
If we then have a definition of significant influence in terms of
the needs of users, we are still faced with the problem of apply-
ing it.



This is an audit fieldwork problem for
the public accountant and we will now discuss what problems are

presented for auditors in asses31ng inter-corporate relationships -

and how they might be overcome.

Applying the Concept of Effective Control
We suggest that the proposed definition of effective control

is superior to the various CICA Handbook notions in a number of
ways.

1. Tt is compatible with the notion of responsibility as
expressed in 3050.18., That is, if the investor is able
to change the options in management of act1v1t1es, then
he should be responsible for the outcome.

2. The definition demands that the auditor obtain a tho-
rough understanding of the investor's intentions with
respect to the investment.

3. The definition focuses the auditor's attention onto in-
vestee management activities as well, which should be
capable of assessment through observation and inquiry.
Knowledge of the investee(s) adds to the knowledge of
the client investor.

4. The definition highlights the investor "passive"
case as well as the situation where the investor active-
ly exerts influence over the investee.

5. Application of this definition to practice should help
produce accounting methods which convey useful informa-
tion to readers of financial statements concerning the
control relationships between the investor and the in-
vestee.

Although this definition points us in the right direction,
we still have problems of implementation. These problems can be
outlined by reconsidering the matix in Section II. The auditor's
problem is to determine which quadrant best represents the inves-
tor/investee relationship. To do this he must be able to identi~-
fy how the investor exerts influence over the investee. We sug-
gest that the Anthony (1972) three-level model of management pro-
cesses is one useful way of analyzing this problem. Diagramati-
cally: '

Investor Intentions Investee Inten-

& Activities re In- tions and Acti-

vestee' vities
]Strategic Planning -

Y

Management Control

v

Operational Control
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The rows in the above diagram represent the three levels of man-
agement planning and control which exists in every corporation.
The first column represents the investor's intentions towards the
investee and the second column represents the activities of the
investee. For example, an investor may make a decision to pro-
tect a source of supply by taking a 40% shareholder investment in
an investee., This decision may have implications for the in-
vestee's strategic planning process in that the investor may in-
fluence the long-term planning decisions of the investee re new
product development research and development programs, etc. which
will be congruent with the investor's objectives. Similarly, the
investor may undertake specific management control procedures to
protect its investments such as imposing the same annual budget-
ing and promotion control procedures on the investee. At the
operational level we can have such factors as maintenance of
inter-corporate purchase transactions.

We have used the Anthony framework simply to show that it is
possible for auditors to construct their own frameworks to ana-
lyze the intercorporate relationship in terms of key "nerve-
points" of influence. Knowledge of an investee company may be
very imperfect, but there are various sources of unobtrusive
measures " which auditors can use, such as financial press or
trade publication data, Board makeup, personnel transfers, abili-
ty of the investor to obtain financial information or dividends
from the investee, etc.

Areas For Research

Although we feel the approach to effective control advanced
here will help users, we are aware that it is not without signi-
ficant implementation problems. Some of the problems which
should be addressed jointly by academic and practicing account-
ants are:

1. Training in the audit function as provided by CA firms
and business schools does not provide adequate skills
for assessing inter-corporate incluence, something audi-
tors must now do. Curricula should be re-examined in
the light of the need for those skills if auditors are
to press for and verify better financial reporting for
intercorporate situations.

2. Given that auditors develop standard measures to assess
intercorporate relationships, their assessments could
provide valuable research data for investigators seeking
to build contingency theories of intercorporate perfor-
mance.

3. Throughout this paper we have confined ourselves to sit-
uations of intercorporate shareholdings. What is the best
accounting treatment if management in one company exerts
significant influence over the management in another
company but has no inter-corporate shareholdings? What
does this imply for the definition of the reporting
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entity?

Subject to further research on user needs, disclosure
requirements should be strengthened to provide addition-
al information which allows the knowledgeable user to
compute income from major investments on bases not used
on the income statement itself. Readers of investee
statements should also be told what investments in that
company constitute significant influence., Further, con-
sideration should be given to disclosure requirements
which would give investor company statement users infor-
mation on the nature of the relationship with respect to
at least the six factors set out in APB18, Paragraph 17
for both investee and investor.

The last suggested area for research is that of user
needs: '

(a) 1Is the investor-investee influence relationship im~
portant to those who make influential investment
decisions in Canada?

(b) What do analysts think about the relative useful-
ness of equity, cost and market methods in various
circumstances?

However the underlying issue, which become apparent as soon
as we started to explore the equity-cost problem and which is
fundamental to all reporting problems, is whether the accounting
profession knows who the key users of financial statements are in
Canada, what their needs are, how they seek and process informa-
tion and what their competence is. The Trueblood Report (AICPA,
1973) in effect ducked the user issue, and research to date is
neither extensive or conclusive on user needs. Yet it seems less
than satisfactory for the accounting profession to continue to
base pronouncements and recommendations on intuitive assessments
of user needs in the particular reporting areas subject to pro-
nouncements. From interviews with ten financial analysts in
Montreal and Toronto, conducted over the last year by one of the
authors of this paper, we offer the following tentative observa-

tions:

1.

It would appear that the more senior the analyst, the
less use he makes of financial statements relative to
other sources of information.

Some analysts may be doing what amounts to a "ritual
dance". There seem to be significant differences in
analysts' skills and approaches, although their profes-
sional development courses are improving at an increas-—
ing rate.

Efficient market hypothesis research is undoubtedly fruitful
(for a summary and example, see Beaver, 1972; Ball, 1972) but
circumvents the black box of user processes. Yet if we want to
have information which allows us to predict what kinds of buy-
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sell recommendations with significant economic impact in

Canada will be made under various types of circumstances we must
know why investment decisions are reached as they are. This
need for explanatory contingency theories is in common with all
areas of organizational behaviour research.

A review of the research which does try to find out what is
important to users (as examples see Barrett, 1971; Mlynarczyk,
1969; Singhvi and Desai, 1971) suggests that in-depth interviews
with senior analysts are needed to design research which the in-
vestment analysts will consider both realistic and important
enough, to them, to support. In Canada, the key or influential
users in fact might be a very small number for any particular in-
dustry, unlike the more complex situation in the United States.
Research to find out how and to what extent financial statements
are used is probably of manageable proportions in Canada, given
that the accounting profession considers it important.
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INDUSTRY SECTOR ESTIMATES OF PRICE-LEVEL ADJUSTED
'EARNINGS

Introduction

After years of discussion it is likely that financial
statements adjusted for general price level changes will soon
appear in Canada and elsewhere (C.I.C.A. 1974, FASB 1974,
ICAEW 1974). Some firms are beginning to publish selected
items of financial information on a price level adjusted
basis. In the early stages it will be difficult to interpret
and absorb this new information as it does not fit neatly
into established modes ‘of thought and analysis. The purpose
of this paper is to present a macro view of the impact which
general price level adjustments are likely to have on the
reported profitability of the industrial sector of the Canadian
economy. It is not the purpose to argue either for or against
general price level adjustments but simply to estimate the
magnitude and direction of such adjustments.

Most of the available reports on implementation of price
level adjustments emphasize the higher cost of goods sold and
depreciation expense measures. This is particularly so of
those results published in the financial press. Seldom is the
impact of inflation on net monetary position mentioned nor the
results of measuring sales revenue in higher year end dollars.
This study began with the hypothesis that, contrary to conven-
tional wisdom, price level adjusted earnings of the industrial
sector would be higher than historically reported net income.
The industrial sector is a net debtor and would show significant
price level gains on net monetary debt. This should more than -
offset the higher measure of depreciation. Rolling forward
sales revenue into year end dollars should be as large an adjust-
ment as rolling forward cost of goods sold. While inventory
costs are "older" sales revenue is larger.

The hypothesis was not established but rather was refuted
(see Exhibit 2). The gain in monetary debt did not quite offset
the increased depreciation and the adjustment to sales revenue
and other items did not offset the inventory adjustment. The
detailed results are presented in the remainder of the paper.
The reader is cautioned that the crude estimation methods which
must be employed when working with aggregate data can yield
little more than general relationships.
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The Industrial Sector: Year To Year

Exhibit 1 presents condensed Income Statements for the
Total All Industry sector 1~ for 1972 and 1973 on both a hist-
orical and a price level adjusted basis. Some common ratios
and relationships derived from these comparative statements are
also presented. Of particular interest is the impact on return
assets employed. The asset base is increased by price level
adjustment while, for this sector, the profit before interest
but after taxes is decreased. Both of these changes serve to
reduce the ratio from its counterpart on a historical dollar
basis.

Sub Sectors and Causal Analysis

Exhibit 2 presents a breakdown of the Industrial sector
by subsectors as well as in terms of the main items of expense
or gain affected by general price level adjustments. It also
presents the same data expressed as a percentage of reported
net income. ‘

The adjustments for each subsector (mining, manufacturing
etc.) were independently derived for that subsector from the
financial data for that subsector. At the same time the adjust-
ments for the Industrial Sector as a whole were derived from the
aggregate data for the total sector. The discrepancy between
these two sets of estimates was only 2.57 in total although
the discrepancies on inventory and current year items were larger
but offsetting.

The largest impact on net income of price level adjusting
is the inventory adjustment. The inventory costs deducted as
an expense on the historical income statement are not necessarily
very old but they are a large item of expense. The price level
adjustment to inventory costs reduced net income by $6,239 million
or 82.97 of reported net income (Exhibit 2). Naturally the in-
ventory adjustment had the largest percentage impact on the whole-
sale and retail subsectors, and the lowest in the transportation,
communication, and utilities subsectors.

lsource: The historical data is summarized from Statistics
Canada quarterly data Industrial Corporation Financial Stat-
istics. The price level adjusted data has been derived
working from that data base. At the time of writing the 1974
fourth quarter data was not available. If the 1974 data be-
comes available in sufficient time you may find 1974 data
presented in Exhibits 1 and 2B even though there is no
reference to such data in the text. A technical note on

the estimation procedures appears at the end of the paper.
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TOTAL ALL INDUSTRIES

CONDENSED COMPARATIVE INCOME STATEMENTS Exhibit 1
($000,000)
Price Level Adjusted
As Reported A In End 1974 $
1972 1973 1974 1972 1973 1974
Sales 126,087 151,698 186,177 160,067 178,861 194,062
- Cost of goods sold and operating expenses (112,841) (134,409) (164,247) (144,380) (160,479) (174,456)
Depreciation, depletion and amortization - ( 4,198) ( 4,747) ( 5,230) ( 7,078) ( 8,265) ( 8,900)
" Interest ( 1,810) ( 2,118) ( 2,949) ( 2,299) ( 2,498) ( 3,069)
Exploration and development ( 351) ( 403) ( 468) ( 446) ( 476) ( 488)
Other income 1,341 1,661 2,111 1,701 1,956 2,199
Gains (losses) on sale of assets 150 121 124 - - -
Price level gains (losses) on net debt ‘ 1,605 2,805 4,414
Pre tax net income 8,378 11,803 15,518 9,170 11,904 13,762
Income tax ( 2,986) ( 4,198) ( 6,217) ( 3,790) ( 4,945) ( 6,485)
Extraordinary gains (losses) ( 136) ( 76) ( 75) ( 170) ( 97) ( 75)
Net income 5,256 7,529 9,226 5,210 6,862 7,202
Net income expressed in end 1972 § 4,181 - -
Net income expressed in end 1973 $ 4,567 6,013 -
Ratios and Relationships . :
Change in sales revenue from previous year + 20% +  23% +  12%7  + 8%
Net income - previocus year + 437 + 23% + 32% + 5%
Net income - % of sales revenue 4.27% 5.0% 5.0% 3.3% 3.8% 3.7%
Income tax as a % of pre tax income 35.6% 35.6% 40.1% 41.3% 41.5% 47 .17
Return on assets employed (income after tax;
before interest 2 assets at beginning of year) 7.2% 9.1% 10.2% 4.87 5.9% 5.8%
Price level adjusted income as % of historical 79.5% 79.9% 78.1%
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IMPACT OF PRICE LEVEL ADJUSTMENTS TO INDUSTRIAL SECTOR NET INCOME CANADA 1973 Exhibit 2

Price Level Adjustments Increasing (Decreasing) Net Income

Price Level

Reported Current Yr Depreciation Gains (losses) Adjusfed
Net Income Items Inventory & Amortization Monetary Position Other Net Income
Measured in $000,000 Historical $ _ , end 73§
Total mining _ $1572 $ 210 ($ 218) (8 470) $ 301 ($ 13) $1382
Total manufacturing 3732 2463 - (3251) - ( 1102) 872 ( 60) 2654
Transportation ' 378 45 ( 32) ( 246) 361 ( 30) 476
Storage 37 : 21 ~( 51) ( 11) 40 ( 1) 35
~ Communication 285 33 ( . 20) ( 189) 274 (. 11) 372
Utilities 142 26 (  10) ( 95) - 226 ( 1 286
. Wholesale trade 672 747 ( 1014)  72) . 131 ( 3) 461
Retail trade 435 697 ° ( 1073) ( 114) 296 ( 17) 224
Community, business . _ : :
& personal service 276 66 o { 76) ( 92) 116 ( 13) 277
Total of separate \
subsectors : 7529 4306 . -( 5745) ( 2391) 2617 ( 149) 6167
Estimation discrepancy 577 - 494) ( 106) (159) 28 ( 154)
Total all industries $7529

$4883 (86239) . ($2497) $2458 (8121) $6013

Expressed as 7 of reported met income

- Total mining 100% 13.47% - (13.9%) (29.9%) 19.1% ( .82) 87.9%
Total manufacturing 100 66.0 (87.1) (29.5 ) 23.4 (1.6 ) 71.1
Transportation 100 11.9 ( 8.5 ) (65.1 ) 95.5 ' (7.9 ) 125.9
Storage 100 56.8 (137.8 ) (29.7 ) 108.1 (2.7 ) 94.6
Communication : 100 11.6 (7.0 ) (66.3 ) 96.1 (3.9 ) 130.5
Utilities 100 16.9 (7.0)  (66.9) 159.2 ( .7) 201.4
Wholesale trade - 100 S 111.2 (150.9 ) (10.7 ) 19.5 ( .4) 68.6
Retail trade 100 160.2 (246.7 ) (26.2 ) . 68.0 ’ (3.9 ) 51.5
Community, business _

& personal service 100 . 23.9 (27.5 ) (33.3 ) 42.0. (4.7 ) 100.4

Total all industries 100 64.9 (82.9 ) (33.2 ) 32.6 (1.6 ) 79.9
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IMPACT OF PRICE LEVEL ADJUSTMENTS TO INDUSTRIAL SECTOR NET INCOME CANADA 1974 Exhibit 2B

Price Level Adjustments Increasing (Decreasing) Net Income

Price Level

Reported Current Yr. Depreciation Gains (losses) Adjusted
Net Income Items Inventory & Amortization Monetary Position Other Net Income
Measured in $000,000 Historical § end 74$
Total mining $1812 $ 329 ($ 366) ($ 698) $ 545 ¢ 9 $1613
Total manufacturing 4848 3771 ( 5285) ( 1569) : 1532 ( 43) 3254 .
Transportation 422 272 { 261) ( 344) 579 ( 38) 630
Storage 48 45 ( 123) (. 15) 99 B 54
Communications 279 ' 76 (59 ( 296) 493 ( 1) 492
Utilities 139 - 25 ( -23). ( 107) 320 (D 353
Wholesale trade 870 1182 ( 1689) ( 143) : 281 ( 9 492
Retail trade 516 1043 ( 1608) ( 190) © 633 ( 32) 362
Community, business : . 4
& personal service 292 64 ( 67) ( 139) 206 ( 6) 350
Total of separate :
subsectors 9226 6807 ( 9481) ( 3501) 4688 ( 139) 7600
Estimation discrepancy : 758 ( 728) ( 169) ( 274) 15 { 398)

Total all industries $9226 ‘ $7565 ($10209) ($3670) $4414 ($124) $7202

Expressed as 7 of reported net income

Total mining 100% 18.2% (20.2%) (38.5%) 30.1% ( .5%) 89.0%
Total manufacturing 100 77.8 (109.0 ) (32.4 ) 31.6 ( .9) 67.1
Transportation 100 64.5 (61.8 ) (81.5 ) 137.2 (9.0 ) 149.3
Storage 100 93.8 (256.3 ) (31.3 ) 206.3 - 112.5
Communication 100 27.2 (21.1 ) (106.1 ) 176.7 ( .4) 176.3
Utilities 100 18.0 (16.5 ) (77.0 ) 230.2 ( .7) 254.0
Wholesale trade 100 135.9 (194.1 ) (16.4 ) 32.3 (1.0) 56.6
Retail trade 100 202.1 (311.6 ) (36.8 ) 122.7 (6.2) 70.2
Community, business

& personal service 100 21.9 (22.9 ) (47.6 ) 70.5 (2.1 ) 119.9
Total all industries 100 82.0 110.7 39.8 47.8 (1.3 ) 78.1
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The second largest adjustment is to "current year items".
Sales revenue and routine operating expenses are measured quarter
by quarter in historical dollar terms. When these are expressed
in year end dollars it gives rise to an upward adjustment to net
income of $4,883 million or 64.9% of reported net income. This
adjustment is most significant in the wholesale and retail sub-
sectors (see Exhibit 2). 1In those subsectors net income is a
very small percentage of sales so any ‘adjustment of the sales
revenue will loom large when expressed as a percentage of net
income.

The upward adjustment of depreciation and amortization expense
was naturally most significant in the fixed asset intensive sectors
such as transportation, communication, and the utilities (Exhibit 2).

The one item that appears on the price level adjusted income
statement and not on the historical statement is price level gains
and (losses) on net monetary position (monetary liabilities less
monetary assets). The industrial sector is consistently a net
debtor and all subsectors reflect gains. The gains are partic-
ularly significant in transportation, storage, communications,
and utilities.

Winners and Losers

Undoubtedly inflation and deflation have an impact on the
productivity of the economy, However revising our measurement
scale to report on goods and services in common dollars is largely
a zero-sum game. The real goods and services are simply being
reported about in different numbers. If it is a zero-sum game
there are still winners and losers. While the industrial sector
as a whole is a loser (price level adjusted income 807 of conven-
tional historical income in 1973) there are some subsectors that
are winners. The transportation, communication, and utilities
subsectors show higher reported net income on a price level ad-
justed basis. Even though they have a higher depreciation ex-
pense they have low inventory adjustments and significant gains
on their net monetary debt position.

Preliminary results from a similar but as yet incomplete
study of the financial institution sector indicates that sector
too is a loser. The big winner in the inflation game is the
governmental sector. It has large outstanding monetary debt while
its income tax revenue automatically grows as conventionally
reported net income is inflated. Government could take steps to
moderate inflation or it could revise its taxation base to allow
for price level adjustment. If it is the major beneficiary are
such steps likely? ‘ '



Proponents and Opponents

Change is disruptive of established modes of thought. Moves
toward general price level adjustments have received a mixed re-
sponse. Both proponents and opponents of the proposal argue in
terms of cost, confusion, usefulness and other defensible criteria.
A cynic may be tempted to believe that proposals which result in
the "right kind" of numbers will be advocated. For example,
the large manufacturing subsector is likely to be very ambivalent
about price level adjustments. Adjustment is likely to reduce
reported net income which may soften criticisms of profiteering
and strengthen their arguements about high taxation. On the other
hand it will not be pleasing to shareholders and will tend to in-
crease the cost of capital and thereby constrain growth. The
utility sector should clearly be against price level adjustment
for it will seemingly result in significantly higher reported net
income. Can requested rate increases win approval under such
circumstances?? Thus the utility sector will almost certainly
be against price level adjustments or will adopt variations that
"better meet the needs of our industry".

Partial Application

In view of the above analysis it seems inconsistent to find
within the utility industry strong advocates of and even users of
price level adjustments. Perhaps the most notable is Indiana
Telephone Company, widely regarded as a pioneer in price level
accounting. As described by the Wall Street Journal (Feb. 7, 1975)

"In the company's 1973 report, earnings under

conventional accounting (column A) were reported

as $2.3 million, or $4.55 a share. In contrast

Column B, adjusted for inflation, showed net at

$1.5 mllllon, or $3 a share".
Our sectoral analysis (Exhibit 2) would lead us to expect utilities
to report higher net income on a price level adjusted basis but
here is a utility that reports sharply lower earnings. Can we rest
assured when the auditor reports:

2The Financial Post reported (April 12, 1975)

"At one time, Bell Canada did seem to be taking
the price level route, but now may have changed
its mind....that 'considerable research' wasn't
enough it seems. 'There are so many questions
unanswered,' a spokesman says, suggesting the
company may be having second thoughts on the
efficiency of price-level adjusted statements."

Bell Canada would almost certainly report higher net income
if it followed the C.I.C.A. December 1974 Guideline. 1Is it sur-
prising Bell "may have changed its mind"?
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"In our opinion, however, the accompanying

financial statements shown under Column B

more fairly (emphasis added) present the

financial position...and results of its

‘operations..."
Careful reading of a footnote reveals that the corporation has
recorded the price level losses on its monetary assets but not
the gains on its monetary debt. The price level gains on monetary
debt are reflected only as the debt and callable preferred stock
is retired. Thus using some rough and ready estimates we can add
net income C for Indiana Telephone.

A. Net income under conventional accounting

(as reported) , $2,312,169
B. Net income "restated to reflect purchas-

ing power of 1973" (as reported) 1,557,541
C. Net income under thorough going price

level adjustment, (my estimate) 2,517,097

Mirror mirror on the wall if B is fairer which is fairest of them
all?

Conclusions

Sectoral estimates of price level adjusted earnings help
place the proposal for adjustments in perspective. There will be
winners and losers. While the industrial sector as a whole is a
loser there are some subsectors that will report higher net in-
come on a fully price level adjusted basis.

Adoption of general price level accounting will probably be
selective depending on how the results serve the self interest
of those who make the decision. Variations on general price level
adjustments are likely to be developed which will allegedly "'better
meet the need of our industry'". Such variations should be treated
with healthy skepticism. ,

The data presented in Exhibit 2 provides a rough benchmark
against which we may compare reports of price level adjustments as
they are reported and particularly as they are summarized in the
financial press. '

References

Canadian Institute of Chartered Accountants, "Accounting
for the Effects of Changes in the Purchasing Power of
Money'", Accounting Guideline, December 1974.

Financial Accounting Standards Board, "Financial Reporting
in Units of General Purchasing Power' proposed statement
of December 1974. '

Institute of Chartered Accountants of England and Wales, et al,
Accounting Standards Steering Committee, "Provisional Statement
of Standard Accounting Practice No. 7,"May 1974.



98

Technical Note on Estimation Procedure

The depreciation adjustment assumed straight line depreciation.
Gross fixed assets divided by depreciaticn and depletion expense
gave an estimate of amortization period. The depreciation expense
was estimated to be expressed, on average, in dollars of one half
the amortization period. For example the all industry aggregate
ylelded an estimated amortization period of 19 years and depreci-
ation expense was estimated to be expressed in dollars 9% years old.
Intuitively this seems somewhat too long especially as some pro-
portion of the firms will be using accelerated depreciation.

A sensitivity test revealed that if depreciation were assumed to be
in 5 year old dollars the depreciation adjustment will decline

by $836 million (from $2,497 to 1,661) and price level adjusted

net income would rise to $6,849 million or to 91% of conventionally
reported net income rather than the 79.9% reported in Exhibit 2.

The subsector estimates of age of depreciation expense dollars

are
Total mining . 10 vyears
Total manufacturing . 9 vyears
Transportation . 20 years
Storage 15% years
Communications 9% years
Electric power, gas, and water utilities 23 years
Wholesale 6 vyears
Retail 9% years

Community, Business and Personal Services 5 years

The inventory adjustment proved to be the most vexing. Only
the wholesale and retail subsectors reported separately a '"cost
of goods sold". 1In the other subsectors the inventory consumption
was included in "all other operating expenses". A fifo cost flow
was assumed. For the total all industry estimates cost of goods
sold plus all other operating expenses were considered inventory
consumption. This yielded an inventory turnover of 7 times per
year which seems reasonable despite the use of a procedure which
would seemingly overstate inventory turnover. The explanation
is that the total manufacturing subsector is far the largest sub-
sector and within that sector most operating costs would indeed
flow through inventory in the normal cost accounting routine. The
$494 million discrepancy (see Exhibit 2) between the subsector
estimates of inventory adjustment and the independent estimate for
the entire sector is largely the result of aggregating cost of
goods sold and other operative expenses and treating it all as in-
ventory flow. Fortunately this procedure is somewhat self cor-
recting by an almost offsetting discrepancy in current year items
of $577 million (see Exhibit 2). Consider the labour costs in the
retail and wholesale subsectors. When making the total all in-
dustries estimates the applicable price level adjustment would
have been considered an inventory adjustment but in the subsector
the labour costs would have been included with current year items.



The adjustment for current year items is the summation of the
revenues and expenses of each quarter that are reported in dollars
of the quarter converted to year end dollars. The dominant item is
sales revenue. No attempt was made to adjust each current year item
for each subsector although it was done for the entire total all
industries sector (see Exhibit 1).

The final adjustment termed "other" in Exhibit 2 results from
the elimination of gains on sale of assets. The proceeds from sale
of assets are in average dollars of the year but the (amortized)
cost is likely to be in very old dollars. It is entirely arbitrary
to assume such gains on a price level adjusted basis would be zero
and then that the reported extraordinary losses (see Exhibit 1)
would be only modestly inflated. Fortunately the magnitude of these
items is relatively insignificant.
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ARE DEFERRED TAXES CAPITALIZED INTO SHARE VALUES?

To be more precise this paper should be entitled: "The Extent to
Which Funds Accountants Allocate to Deferred Tax Reserves Tend to be
Reflected in the Market Value of Common Shares". Even that monstrosity
needs a correction from '"tend to" to "tended to" - during the bygone days
of 1968-72 when stock prices reflected something else than the general
gloom of more recent vintage.

Deferred tax credits occur when income tax payable is less than the
tax allocations for a period. Throughout this paper it is assumed that
all deferrals are depreciation-related and genuine, in the sense that
they result from tax depreciation which is too fast not from accounting
depreciation which is too slow in comparison to the true value-loss of
the fixed asset base.

A Theory of Deferred Tax Valuation

Deferred tax can accumulate from year to year and attain consider-
able importance in the over-all capitalization of firms. It represents
neither an ordinary liability nor ordinary retention of earnings but by
exaggerating its resemblence to one or the other a "debt view" and an
"equity view'" of its valuation may be distinguished. In developing the
two models I shall attempt consistency with the principles expressed by
Miller and Modigliani (1958, 1960, 1961). The M&M framework provides a
basic valuation theory which requires no re-statement here. Only one
modification is needed: M&M assume the absence of corporation taxes
whereas I assume only that interest is not tax-deductible. This makes
it possible to value tax deferrals without immediately complicating the
issue with the pro-interest bias of the existing taxation method.

A. The debt view. The deferral of a current tax creates a govern—
mental claim to future profits which is not fixed contractually but, in
a practical sense, resembles a maturing liability. If so, then the use
of deferred tax financing should be considered as an interest-free
alternative to conventional debt.

Suppose that a corporation has a value of A dollars of which D
is debt financed at a rate of interest i. By M&M proposition I the
market value of the common shares, S, is the difference between the value
of the firm and the value of the debt. The latter may be perceived as
the discounted sum of the interest payments to year n and a terminal
value:

The author wishes to acknowledge the cooperation of the Financial
Research Institute in providing the data tape used for this study.
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A - Di(1-(1+1) ™™ /i - D(I+i)™™

w
Il

(1)

A - D(1-(1+1)™) - Dp(14i)™™

This firm now becomes eligible for a tax deferral in the amount of
D for n years. Retiring the existing debt with a view of re-acquiring
it when the deferred tax "matures'" makes it possible to save the
interest outflow represented by the middle term of equatlon (1), and the
market value of the shares becomes:

(2) M=A-D/(1+i)™

S + D(1I-(1+i)™™)

So long as D>0 and i>0, M>S; i.e. the deferred tax financing raises
the market value of the common shares. The appreciation per dollar of
deferred tax predicted by equation (2) is a function of i and n. It can
be conveniently read from a present value table by subtracting from unity
the appropriate discount factor. For example, with a rate of interest
of 8 percent the aggregate share value will rise by 7 percent of the tax
deferral if n=1, by 32 percent of the tax deferral if n=5, by 54 percent
of the deferral if n=10, etc. As no, M=S+D; implying that a perpetual
tax deferral will be fully capltallzed into the share price just like an
ordinary retention of earnings would be.

As a valuation model equation (2) has intuitive merit. It makes
sense that a tax deferral should become more valuable to the shareholder
as its anticipated "maturity" recedes further into the future, and should
gradually approach the value of equity funding. However, recognition of
the real-life tax-deductibility of interest céomplicates the picture.

It is the well-known result of the M&M theory that the share value
of levered firms contains the capitalized future tax savings due to the
tax-deductibility of interest. This benefit gets lost when deferred tax
financing replaces interest-bearing debt:

(3) M=S+ D - (1+i)™) - Dit(l - (I+i) ™M) /1

S 4+ D(1-t) (1-(1+i) ™

where t = the marginal rate of the corporation tax.

Equation (3) completes the "debt view" of deferred tax valuation
and brings into focus its internal contradiction. According to this
model even a perpetual deferral will raise the share price by only (1-t)
times its amount, a limitation not applicable to ordinary retention of
earnings to which a perpetual deferral must be equivalent. The
difference is caused by our assumption of debt replacement.

The M&M theory becomes fuzzy in explaining what stops firms from
acquiring extreme debt-equity ratios, given the tax benefit of debt to
the shareholder. They refer to "institutional constraints" which presum-
ably relate to lenders' risk and the amount of interest deductions the
government would be willing to allow. A perpetual tax deferral would not



bear upon these constraints and therefore it would not reduce capacity
for ordinary debt; a rational corporation would use it as an alternative
to equity funding. Hence, at least when n»~, equation (3) must be
rejected. '

B. The equity view. Once we take into account the prior claim of
creditors to the government it becomes dubious that even a temporary tax
deferral would reduce the firm's capacity to carry ordinary debt. From
the lender's viewpoint a "maturing" tax presents no risk since interest
will be deducted before any taxes are paid. From the viewpoint of the
shareholder some financial risk is involved since the government's claim
precedes their own claim to corporate profits. Yet there is an important
difference from true debt: the expected future tax will be automatically
further postponed if losses occur and will disappear in the case of prior
bankruptcy. On these grounds we now ignore whatever debt-like features
tax deferrals do possess and treat them as injections of equity into the
corporate capitalization.

Suppose that the corporation of the previous examples uses the pro-
ceeds of the tax deferral, D, to temporarily reduce its existing equity
base (pay more dividends) in the expectation to increase it (retain more
earnings) when the deferred tax "matures' n years hence, and shareholders
can earn Dr per year from risk-equivalent alternative investments., It.
follows that if the firm chooses to retain D then it must also earn on it
Dr (r = equity capitalization rate), and the value of the shares will be:

(4) M=8+Dr(1 - (I4+r)™ ™) /r

S+ D(1 - (I+r)™ D)

Equation (4), which represents the "equity view" of deferred tax
valuation, is very similar to (2). The only difference is that since
logically r must be greater than i, (4) predicts a larger increase in
share price than (2) for finite values of n. When n»~, the two models
converge. In comparison to equation (3), there is the additional
. difference that the factor (1-t) does not appear and therefore. the
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predicted share price increase is much more substantial at all values of n.

The "debt view" and the "equity view" of deferred tax valuation
lead to similar results because in either case: (i) The market value
of common shares is a positive function of the amount of tax deferred,
holding all other factors constant; (ii) The strength of the relation-
ship between the market value of common shares and the amount of the tax
deferral critically depends on n, the number of years during which the
tax savings  are expected to be retained in the firm.

C. The horizon problem. The time pattern of deferred tax accumu-
lation and diminution related to a single asset is mathematically quite
complex when tax depreciation is by the application of a constant
percentage capital cost allowance (CCA) rate to the declining balance of
pooled assets, whereas accounting depreciation is straight line towards
zero salvage. Usually (but not necessarily) during the early years of
asset life the accumulated deferred tax increases, then declines to zero,




changes sign and turns into an accumulated prepayment which eventually
diminishes towards a zero balance.

"Maturity" may be defined as the number of years during which the
average dollar of tax deferrals accumulated to date is expected to
remain in the firm. Table 1 shows a numerical example which illustrates
that the maturity horizon so defined is a negative function of asset age
and a positive function of the asset's original life expectancy, taking
the CCA rate and the tax rate as fixed. Of course anticipated changes
in these rates would also affect the perceived time horizon.

The "maturity" problem, however, is incorrectly defined if it is
related to a single asset. Spreading the purchases and retirements of
identical fixed assets evenly over the depreciation cycle would eventu-
ally bring about a steady state in which tax deferral credits and debits
offset. For the firm as a whole the critical determinant of the maturity
horizon is the volume of investment in depreciable assets. Ceteris
paribus, if the investment volume is at least maintained then the accumu-
lated tax deferrals will never "mature"; if the investment volume
declines, the deferred taxes will decline as well and "mature" in the
sense relevant to our valuation formulae given in equations (2) through

(4).

In summary. The main conclusion is that the extent to which
deferred taxes are capitalized into share prices depends on the maturity
horizon of the deferrals which, in turn, depend on the degree of investor
optimism relating to the volume of depreciable investments, tax and
depreciation rates, as well as to the composition of the asset base with
respect to economic life expectancy and age.

Empirical Findings

The Financial Research Institute's data bank of annual corporate
statistics covered about 250 large corporations at the time my own
computer file was set up; 134 of these, all classified to mining and
manufacturing, constitutes the sample for this study. Table 2 shows the
importance accumulated deferred taxes played in the capitalization of
these firms during each of the study years 1968-72.

Two sets of cross-sectional regressions, each combining five years
of data were run, utilizing the Statistical Package for the Social
Sciences (Nie et al, 1970). In Set A the market value of common shares
was regressed on the book value and accumulated deferred taxes, with the
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purpose of inferring from the sign and size of the respective coefficients

whether the market valuation of deferred taxes was identical to that of
"ordinary" equity. 1In Set B the market rate of return to one-period
holders of the common share was regressed on the change in net income,
respectively defined as net of (deferred basis) or inclusive of (flow-
through basis) the one-period deferred tax. The purpose of these runs
was to determine which measurement of income predicted better the rate
of dividend-adjusted share price change.



TABLE 1
TIME PATTERN OF TAX DEFERRALS RELATED TO A SINGLE ASSET?

Year {Tax Savings Assumed Asset Life: 10 years Assumed Asset Life: 5 years
Cash Basis |Tax Savings Tax Deferral "Maturity" at}Tax Savings Tax Deferral "Maturity" at

Book Basis In Year Cumulative Year End Book Basis In Year Cumulative  Year End

($) ($) ($) (years) ($) (% (% (years)
1 1500 500 1000 1000 8.1 1000 500 500 2.6
2 1050 500 550 1550 6.3 1000 50 550 1.5
3 735 500 235 1785 4.9 1000 -265 285 1.0
4 514 500 14 1799 3.9 1000 -486 -201 7.8
5 360 500 =140 1659 3.1 1000 -640 -841 3.1
6 252 500 -248 1411 2.5 0 252 -589 3.1
7 177 500 -323 1088 1.9 0 177 ~412 3.1
8 123 500 =377 711 1.4 0 123 -289 2.9
9 87 500 - =413 298 1.0 0 87 ~202 2.5
10 60 500 =440 -142 2.5 0 60 ~142 2.5
11 43 0 43 . -99 2.2 0 43 -99 2.2
12 29 0 29 - =70 1.7 0 29 -70 1.7
13 21 0 21 =49 1.0 0 21 =49 1.0
14 49 0 49 0 - 0 49 0/ -

. aAssumptions are: Initial asset value is $10,000; book depreciation is straight line towards O balance; tax
depreciation is 307 applied to the declining asset balance and arbitrarily terminated in year 14; tax rate
is 507%.

b"Maturity" is defined as the average number of years for which the year-end cumulative tax deferrals or tax
prepayments will remain in the firm.

70T
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TABLE 2: MARKET VALUE, BOOK VALUE
AND CUMULATIVE DEFERRED TAXES FOR 134 SAMPLE FIRMS, 1968-72

1968 1969 1970 1971 = 1972
Averages per firm, $ millions

Market value of common shares? 136.4 149.5 135.2 130.0 145.3

Book value of common shares 86.8 91.5 95.3 98.6 104.1
(year-end value)

Accumulated deferred tax reserve 11.4 12,2 12.7 13.3 14.6
(year-end value)

Percentage of all firms

Accumulated deferred tax reserve
as a percentage of book value
of common shares:

Zero 8.2 6.7 9.0 9.0 9.8
Up to 4.9 per cent 23.9 24.6 30.6 28.4  24.8
5 to 14.9 per cent 32.8 38.1 28.4 32.1 33.1
15 to 29.9 per cent 28.4 23.1 26.1 24.6 23.3
30 per cent and greater 6.7 7.5 6.0 6.0 9.0

Total 100.0 100.0 100.0 100.0 100.0

Source: Financial Research Institute, Canadian Corporations Annual Data
File

®The mid-value of the high and low price in the year multiplied by the
number of shares outstanding.

Set A regression (Table 3). The accumulated deferred tax has a
highly significant positive coefficient which is 66 percent of the
coefficient for the book value of equity. Such a high ratio is incom-
patible with the "debt" view expressed in equation (3) which, assuming a
50 percent tax rate, would allow the deferred tax coefficient to be at
most half of that of the book value. Neither is it compatible with a
contention that deferred taxes are capitalized just like permanent
additions to the equity base because that would require the two coef-
ficients to be equal.

The "equity" view with a relatively long time horizon appears to be
the most likely correct interpretation of Set A results. TFor example,
using equation (4) with r = .1 (assumed arbitrarily) would imply 11 years
of expected "maturity" since .66 = 1 -1.17"%; but such specificity in
estimation cannot be justified since the regression coefficients have
fairly large standard errors and may be also subject to bias. The possi-
bility of bias arises from the following problem. In the regression the
book value of common stands for S of equation (4) and control variables
are used to account for the differences -~ other than the deferred tax -
between book and market values. There is no guarantee that all relevant
factors were considered in spite of efforts to do so. At earlier stages
debt ratio, the payout ratio, proxies for growth and risk, a set of
industry and year dummy variables were all in the equation but most of
these could be dropped without materially affecting either R-square or
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TABLE 3: SET A REGRESSION
DEPENDENT VARIABLE: MARKET VALUE OF COMMON SHARES ($ MILLIONS)

R-square .82

Regression coefficients (with standard error):
Book value of common, $M 1.28 (.07
Cumulative deferred taxes, $M : .85 (.33)
Capital investment in year, S$M 1.48 (.32)
Mining dummy 80 (20)
Forest products dummy -48 (16)
Steel, metals dummy =41 (18)
‘Constant term _ -11 (7

Minimum significance of partial F for .02

variables listed :

the size of the other coefficients. The ones which remained in the
"final" version were three highly significant industry dummies and
capital expenditures. The latter was included to avoid making the
deferred tax into a proxy for "investment" and thereby over-estimating
its net impact on the share price.

Set B regressions (Table 4). If shareholders regarded deferred
taxes just like "ordinary'" retained earnings then the market rate of
return would be better predictable from a flow-through than from a
deferred concept of income. Accordingly, two parallel regressions with
an otherwise identical variables list were run for comparison. The
results indicate that the deferred net income, which is the one firms
actually reported, gave a slightly better prediction of the market rate
of return than the recalculated flow-through income. This confirms the
previous finding that shareholders do not value deferred taxes equiv-
alently with permanent retentions of earnings, but leaves it unexplained
how market prices eventually come to reflect the substantial proportion
of the accumulated tax deferrals revealed in Set A. :

TABLE 4: SET B REGRESSIONS
DEPENDENT VARTABLE: RATE OF RETURN TO COMMON SHAREHOLDERS
((Dividend (j) + Share Price (j))/Share Price (j-1))

Deferred Flow-Through
Basis Basis
Net Income Net Income
R-square 51 .49
Regression coefficients
(with standard error): _
Net Income (j)/Net Income (j-1) .0097 (.0008) .0074 (.0007)
Assets (j)/Assets (j-1) .429  (.052) .518 (.052)
Year dummy for 1970 =,212 (.037) -.222 .038
Year dummy for 1972 .183 (.037) .188 (.038)
Year dummy for 1969 .106  (.037) .093 (.038)
Constant term .613 (.061) .528 (.061)
Minimum significance of partial F .004 .015

for variables listed
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Summary and Conclusions

Our theory predicted that accumulated deferred taxes affect share
prices positively and that the strength of the association can be linked
to the length of time the funds attributable to tax deferrals are
expected to remain in the firm. Empirical tests conducted on a sample
of 134 Canadian corporations confirmed the existence of a positive share
price effect during the years 1968 to 1972. This finding was consistent
with a finite but relatively long view of the maturity horizon. On the
other hand, adding back the current tax deferrals and thereby developing
a flow-through measure of net income slightly reduced the association
between changes in income and the dividend adjusted change in share price.

This research neither supports nor disputes the current practices
of tax accounting in financial statements. It seems that shareholders
do make some distinction between "ordinary" equity and the tax savings
accumulating on the deferred tax reserves and it is quite possible that
current practices help them in making this distinction. At the same
time the current practice has a tendency to understate the true value of
the owners' interest in the firm due to carrying a large deferred tax
item on the books much of which investors apparently judged as unlikely
to "mature".
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THE DISTRIBUTION OF ORGANIZATION CONTROL

This paper explores the relationships between organization
structure and budget-related behavior. Two major types of struc-
ture are identified; structured but decentralized, and central-
ized. Budget-related behavior is hypothesized to be contingent
upon organization structure and the level of perceived control in
the organization. Data were gathered from twenty-five business
organizations in Canada and the United States to measure organi-
zation structure and from two hundred and eighty-seven individuals
from within these organizations to measure budget-related behav-
ior. Variables associated with an interpersonal, superior orien-
ted style of budget-related behavior were found to be predominant
in centralized organizations. Budget-related behavior in struc-
tured organizations is participative-subordinate oriented.

Theory

Budgets are a means of exercising control over individual be-
havior within organizations., Other means of exercising control
are through interpersonal contact (i.e. leadership) and through
the distribution of authority and work roles (i.e. organization
structure). In contrast to other studies which have focused on
the relationships between interpersonal variables and budgetary
behavior, for example: (Hopwood, 1974), (Swieringa and Moncur,
1972), this study focuses on the relationships between organiza-
tion structure and budgetary control.

Structure Control

Organization requires some ordering of work roles whereby
authority and resources for decision making are distributed to de-
fined positions. Structure is the internal pattern of organiza-
tion relationships. Decision making authority can be delegated
and control can be maintained to the extent that systems and pro-
cedures are developed to limit areas of discretion and provide in-
formation on role performance. A structured organization is one
in which activities and procedures are standardized, formalized
and specialized (Child, 1972). An alternative means of exercising

Financial support for this research was provided by Asso-
ciates of the Harvard Business School and the Associates Work-
shop in Business Research, University of Western Ontario. This
paper is based on joint research by the author and Professor
William J. Bruns Jr. of the Harvard Business School. Errors and
omissions are the responsibility of the author alone.
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control is to centralize decision making authority at higher
levels within the organization. Centralization reduce$ the need
for organization, systems of procedures and specialized personnel,
Negative correlations between centralization and structuring have
been shown in a number of empirical studies; (Pugh, Hickson, Hin-
ings and Turner, 1969), (Child, 1972),

The choice between decentralization with structuring and
centralization is limited by the size and technology of the orga-
nization. As organizations grow, diseconomies of scale limit the
extent to which operating decisions can be centralized while si-
multaneously maintaining operating efficiency (Williamson, 1964),
As organizations become more closely tied to the means for stan—
dardized mass production, role definitions are formalized and
decision making authority is decentralized (Perrow, 1967).

In structured organizations legitimate organization activi-
ties are clearly defined and areas of responsibility and authority
are delineated, therefore control is legitimized and non-personal.
The organization is assumed to be relatively placid and conflict
free. Since decision making authority is decentralized individual
managers may feel that they, and others have a greater degree of
control within their defined areas of responsibility., In contrast
centralization, where authority is reserved for a small group near
the top of the organization, reduces perceived control at lower
levels within the organization. Whereas behavior within struc-
tured organizations is governed by formal rules, behavior within
centralized organizations is not. In the absence of administra-
tion rules one may predict that behavior patterns in general
will be based more clearly on interpersonal relationships.

Budgetary Control

In this study budget-related behavior is defined as overt
activities by managers caused either directly or indirectly by the
firm's budgeting system. Oveért activities include the actions and
interactions of managers with each other and with their tasks.
Budget-related attitudes are defined as affective feelings of man-
agers toward budgets and budget-related behaviors of themselves
and others, '

The nature of budgetary control is such that its effective-
ness is dependent upon an ability to plan with a reasonable degree
of certainty and to measure performance with a high degree of ac-
curacy. Typically a budget not only specifies a goal (i.e. X
units of production at an expected total cost), but it may also
specify a means for accomplishing the goal (i.e. material, labor
and other inputs at standard cost). In decision making terms bud-
gets specify an objective function and a small number of alterna-
tives, The budget may be seen as a means for decentralizing cer-
tain types of operating decisions and it provides a means for
measuring role performance.

Since budgets tend to structure the firm's decision making.
environment they would appear to be particularly well suited for
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use under the same conditions that are prevalent in structured
organizations. Moreover the use of budgets for control purposes

and structuring of activities may be mutually reinforcing since
predictable task environments produce conditions amenable to the p
use of budgets, budgets produce pressures to further structure
activities, and so on. We therefore predict that budgetary be-
havior will be quantitatively greater in structured organizations,
that it will be viewed as more legitimate and that it will be

task directed. :

Since managers have less authority and perceive themselves
as having less control in centralized organizations any attempt
to hold individuals responsible for directly meeting the budget
is not likely to meet with much success and is likely to produce
negative attitudes toward budgets. To the extent that budgets
are used as control devices in centralized organizations, they
will be used in a more interpersonal manner than in structured
organizations. Thus Argyris' observation that superiors may use
budgets as a way of expressing their own leadership patterns may
be more typical of centralized organizations than of highly struc-
tured organizations (Argyris, 1952). Figure 1 presents the rela-
tionships to be examined in this study.

\

Figure 1: Expected Relationships Among Organization Context,
Structure and Behavior
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Method

A survey research study was designed to test the relation-
ships outlined in Figure 1. Twenty-six organizations, selected on
the basis of geographic factors and diversity in size and techno-
logy, participated in the study. Organizations were defined to
include corporate sub—units such as divisions. The research pro-
cedure involved an interview with the chief executive of each
organization and mailed questionnaires to a number of managers
from within each organization.

The Questionnaires

In total four different questionnaires were administered,
three of which are relevant to this paper. Wherever possible ques-
tionnaires which had been validated through previous research were
sought for reasons of practicality and to provide comparisons with
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prior research, Descriptions of the questionnairés follow.

‘Organization structureé and context. The abbreviated instru-
ments developed by the Aston group were used to operationalize
the concepts of organization context and structure (Inkson, Pugh
and Hickson, 1970), Size was measured by the number of employees
in the organization. Technology, work-flow integration, was indi-
cated by the degree of automated, continuous, fixed sequence oper-
ations. Two organization structure variables were measured, The
first, structuring of activities was measured on two scales -
specialization and formalization - which were combined to form a
single intra-organizational measure. The second variable, con-
centration of autherity, was measured on two scales: autonomy, the
extent to which authority for making certain decisions lies with-
in or outside the organization, and centralization, the extent to
which certain decisions are taken at higher or lower levels in the
organization., This questionnaire was administered, in a standard
interview format to the chief executive of each organization.

‘Perceived control. Tannenbaum's control graph questionnaire
was mailed to a sample of 429 managers from within the organiza-
tions (Tannenbaum, 1968)., The sample, composed of managers in-
volved in either the planning of feedback aspect of budgeting, was
identified by the chief executive of each organization during the
interview, The questionnaire asked each respondent to indicate on
a five point Likert scale how much influence each of six groups at
different levels in an organization hierarchy has. For purposes
of this study attention was focused on the total amount of per-
ceived control in the organization; that is, the mean response
per organization.

'

" ‘Budget related behavior and attitudes. The questionnaire
used to collect data on budget-related behavior was originally de-
veloped by Fertakis (1967) and has subsequently been modified by
Swieringa and Moncur (1975). The questionnaire incorporates
forty-four items of budget-related activities and relationships
which a manager could relate to his own budget situation. A con—
tinuous line response scale was used to measure the frequency (how
often does it take place?), normativeness (how often should it
take place?), and importance (how important is it to me?) of each
of the activities to the respondent.

429 questionnaires mailed to the sample defined above yielded
284 usable responses for a response rate of 66 per cent. The data
were reduced by factor analysis to uncover underlying patterns.
(For a complete description of the factor analysis technique and
factors, see Bruns and Waterhouse, forthcoming). Thirteen des~
criptive factors FDj......FDy3, were defined.. In addition, atti-
tudinal measures were computed by subtracting the normative value
of each variable from the descriptive value and multiplying the
absolute value of the difference by the importance value. Factor
analysis of these data disclosed fifteen attitude factors, FSj....
FS15.



Four descriptive factors, FDy, FDy, FDg and FDy and three
attitudinal factors, FS;, FS3 and FS, were shown through subse-
quent analysis to be significantly related to the structural vari-
ables. FD; describes the extent to which managers participate
with subordinates, staff departments, and other managers of equal
rank in budget planning. ¥D. describes the extent to which a man-
ager's methods of reaching tge budget are accepted by his superiors
and subordinates, FDg describes the extent to which a manager is
required to explain budget variances, and FDg describes the amount
of interaction of a manager with his superior in planning and per-
forming budgetary activities. FS) describes the attitude of a man-
ager toward his superior's use of the budget to evaluate his effi-
ciency. FS3 and FS, describe managerial attitudes toward the use-
fulness and flexibility of budgets.

Factor scores were computed for each respondent and averaged
across each organization because these variables were being stud-
ied as features of organizations, not as individuals. Product mo—
ment correlation coefficients were computed between the context,
structure, perceived control and budget-related behavior and atti-
tude variables,

"Results and Discussion

Inspection of the data indicated that the organizations sam-
pled represented a cross-section of service and manufacturing
firms with structural features similar to those studied by other
researchers (McMillan et 'al, 1973). The individuals sampled ten-
ded to be experienced and generally held middle management posi-
tions. On the whole very positive attitudes toward budgeting were
expressed.

Table 1 presents the product moment correlation coefficients
between organization context, structure and perceived control.
Size emerged as a strong predictor of structuring of activities
and centralization (r = .65, p <.001; r = -.39, p <.10). Work-flow
integration was correlated with structuring of activities (r = .41,
P <.05), and structuring of activities was found to be negatively
correlated with centralization (r = -.56, p <.05), The data appear
consistent with classifying strategies of control into two extreme
types: decentralized and structured as might be found in organiza-
tions with a large number of employees, a larger number of func-
tional specialists, formalized systems of procedures, and a more
sophisticated technology; and administrative centralization which
is more typical of smaller organizations which are dependent for
decisions upon superiors and/or parent organizations.,

Perceived control was hypothesized to be positively correlated
with structuring of activities and negatively correlated with cen-
tralization. While the signs of correlation coefficients relating
these variables were as predicted, only the correlation between
structuring of activities and perceived control is statistically
significant (r = .39, p <.05).
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Table 2 presents the product moment correlation coefficients
between structure and perceived control variables and the budget-
related behavior and attitude variables. FD;, participation in
planning, was correlated with perceived control (r = .64, p <.001)
and with structuring of activities (r = .44, p <.05). Holding the
effect of perceived control constant yields a partial correlation
of .26 between structuring of activities and participation in
planning. It appears that a participatory mode of budget admin-
istration is more typical of highly structured organizations part-
ly because individuals within these organizations perceive them-
selves as exercising more control.

FD7, FDg and FDg all focus on the superior-subordinate rela-
tionships in budgeting. FDy, acceptance of methods, correlates
negatively with centralization (r = -.39, p <.10) and autonomy
(r = -.38, p <.10) and positively with perceived control (r = .34,
p <.10) indicating that as organizations become more centralized
and less autonomous, individuals perceive having less independence
and more interference from superiors on budgeting matters. This
is consistent with responses to FDg, required explanation of vari-
ances, which was correlated with lack of autonomy (r = .39,

p <.10). Further, the relationship is not participative or advis-
ory as revealed by the negative correlation of FDg, interaction
with superior, with lack of autonomy (r = -.38, p <.10). However,
individuals surveyed do not report negative attitudes toward these
superior subordinate interactions as witnessed by the negative
correlation of FSy with lack of autonomy (r = -.57, p <.05).1 But
to further complicate these relationships, both FS3, attitudes to-
ward the usefulness of budgets, and FS4, attitudes toward the flex-
ibility permitted by the budget, are positively correlated with
lack of autonomy (r = .45, p <.05); (r = .40, p <.05). Thus neg-
ative attitudes appear to be directed toward the budget and not
toward the superior as suggested by Argyris (Argyris, 1952).

The results permit a partial characterization of organiza-
tion control systems and their effect on budget-related behavior
and attitudes. What may be termed an Administrative Control
Strategy appears to predominate in large, technologically sophis-
ticated organizations. Managers within these organizations per-
ceive themselves and others as exercising a greater degree of con-
trol than managers within smaller, less formalized organizations.
An Administrative Control Strategy elicits participative, subor-
dinate oriented budgetary behavior. Moreover, budget-related
activities focused more clearly on the planning aspects of budget-
ing. Managers within these organizations report neither positive
or negative attitudes toward the budget.

The other major control strategy identified in this research,
the Interpersonal Control Strategy, is typically found in smaller

1Because of the scoring procedure a high attitude score implies
a negative attitude.




organizations. Crucial decisions are centralized within the or-
ganization or referred to outside authority. Budget-related be-
havior within this type of organization is oriented toward a man-
ager's superior, attention is focused on variances from budget,
and managers are likely to experience more interference from supe—
riors and subordinates on budget-related matters. Budgets within
these organizations are seen as not being helpful in accomplishing
one's job and they are seen as limiting flexibility and innova-
tion. Managers did report positive attitudes toward their supe-
rior relationships on budget-related matters.
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INFORMATION SYSTEM EVALUATION - A"NON-BAYESIAN APPROACH
Part I: Background, Issues, Prerequisites and Assessment
Information System Evaluation - The Organizational Setting

A point which occasionally escapes would-be information system
designers/evaluators is that an information system, however defined,
is a sub-system of an "organizational system''. The organizational
system can be defined as that set of processes, circumscribed by the
organizational boundary, which dynamically interact in order to
produce an organizational trajectory (the time sequence of organi-
zational outcomes) which matches as closely as possible the prefer-
red trajectory (plan) derived from the organization's objectives,
goals and ideals.

Processes (or activities) are the consequence of the mapping
of tasks to individuals, technological devices, or collections of
individuals and/or devices. The meta-process of defining tasks and
assigning tasks to the various organizational entities is termed
organizational design; the result of the mapping is the organiza-
tional structure. The derivation of processes from task to entity
assignment may be part of the organizational design although it
is more commonly done by the entities themselves as one of their
tasks. '

The interaction between processes is accomplished by an organi-
zational sub-system -~ the communication sub-system. In principle,
the communication sub-system should be designed with the same care
accorded to the organizational design, resulting in two structures:
organization and communication. In practice, however, both struc-
tures evolve over time, each constraining, to some extent, the evolu-
tion of the other. It is important to note the interdependence of
the two structures representing the processes (organizational) and
interactions (communication); changes in one structure (organiza—
tional or communication) does affect the operations of the other and,
in turn, the outcome trajectory of the organization in general.

Examining more closely the communication structure, the elements
of the structure are the point-to-point linkages or 'channels" by
which processes interact using "messages'. With respect to a parti-
cular process, there are two classes of messages: input and output.
Input messages can be typed as either triggering (initiating the
process), observation (the recording and receipt of messages regard-
ing attributes of specified events or measures of on-going activities),
and/or co-ordination (messages which link sub-tasks in the pursuit of
a common task). Output messages can be either co-ordination messages
or action "directives'. Directives are messages which indicate



intended actions and influence the actual action taken which eventually
contributes to the organizational outcome trajectory.

The channels and the manner of generating and receiving messages
can be quite ad hoc and informal, ranging from "face-to-face' observa-
tions, co-ordination, and directives to very formal methods for record-
ing, communicating, and displaying messageS. The 'maturity" of a par-
ticular channel is a consequence of a number of factors. Maturity is
necessitated by increasing physical and temporal distances between
processes, and/or the need for greater efficiency (cost, time) or
effectiveness (precision, accuracy, recency, timeliness, or relevance
of the message). The degree of maturity (formality) is a function of
how long the process has been defined and how recurrent it is.

Of particular interest to information systems designers is the
case where maturity is required but presently unavailable. In these
instances, several alternatives to a mature channel are employed.
Surrogate data derived from a system employing formal data collection,
processing and reporting can be used (e.g., the accounting system).
Informal linkages to other observers closer to the source of the
phenomena may be employed. Or, the process can rely on its internal
memory (knowledge, or "gut-feel'').

" With the preceding background, the notion of an "information
system" can formally be introduced. Information is essentially data
(i.e., recorded symbols) which, as input, effects and/or affects the
conduct of a process. Each channel or "1link" which provides one or
more effecting/affecting messages will be termed a data link. The
operational embodiment of the data link is a data processing sequence;
that sequence of activities which, in some combination, collects,
records, transmits, processes, stores, retrieves, and displays the
data image of the activity measured, event recorded, co-ordination
initiated, or preferred action selected. It should be noted here that
while all data links have some form of a data processing sequence, not
all data processing sequences are data links as they may not effect
or affect a process.

Commonalities in the collection, processing and/or reporting of
data make it efficient to group data processing sequences and to speak
of this grouping as a ''data processing system" (e.g., accounting).
Similarly, it is useful to group data links related to a particular
process, task, or collection of tasks comprising an organizational
unit and to refer to that collection of data links as the process,
task or unit's information system. It is in this sense -- the collec-
tion of data links required by one or a collection of processes -—
that the term "information system'" will be used in this paper.

An information system, as defined above, can be studied either
as a ''given'" or as a system subject to change. 1In either case, it is
useful to have a means for describing the system, i.e., a model. If
only one information system is to be studied, the model need only be
descriptive, prescriptive, or normative. Alternatively, if alterna-
tives to an existing information system are to be studied, then there
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must be some means for evaluating alternatives to the existing system.
Thus, an evaluative model is required. The remainder of this paper,
then, is directed at this specific issue —- the requirements for and
development of a modelling methodology which enables the descrlptlon
and evaluatlon of alternative information systems.

Some Preliminary Questions to be Addressed Regarding Information Sys-
tems Evaluation

Six questions germain to the problem of information systems evalu-
ation will be posed and briefly discussed in this section. This is
done so that a set of prerequlsltes for the development of an informa-
tion system description: and evaluation methodology can be derived.

What is being evaluated? 1In principle, alternative information
systems. A system, however, is someone's selective mental perception
of reality. Models are the embodiment of these perceptions and thus are
the basis for evaluation, each model representing an existing or alter-
native information system. As information systems are no more than a
collection of data links, alternative information systems, in the
strict sense, are changes made in one or more of the data processing
sequence elements. This, however, is too strict, since changes in the
content or delivery of messages will cause changes in the using process.
Furthermore, it is often necessary to concurrently consider changes in
the processes or the organizational structure which are necessitated
(or motivated) by the potential alternative information systems. Thus,
what is required is a model representing the join of the organization
and communication structure -- to be called a cyberstructure. It is
alternative cyberstructure models, representing the details of both
the data llnks the processes, and their interactions, which must be
assessed. '

In what units? When one speaks of evaluation, it is common to
suggest some standard metric (e.g., dollars, utils) for establishing
the "value" of evaluation. Depending upon who is doing the evaluation
and for whom it is belng performed, both dollar (e.g., cost, profit) and
non~dollar (quality of service, production variance) measures mav be
important. Furthermore, the evaluation process may not be one of
optimizing but one of "satisficing'". Because of the variety of possible
metrics applicable to a particular evaluation, it would be presumptuous
to build into the model itself a single unit of evaluation. Rather a
more general approach can be taken, whereby, the model generates the
outcome trajectory of each alternative cyberstructure model. In this
manner, alternative cyberstructures can be assessed ex ante by all
individuals concerned using their own metrics. Alternative trajectories
can be assessed for value added by changes to the cvberstructure. These
can then be compared to the costs incurred by the changes suggested in
the alternative cyberstructure model (a secondary and separate assess-
ment requiring a different type of model).

At what level? Level, in terms of the model, refers to the number
of organizational processes JOlntly considered. The lowest level (also
the simplest and most common) is a single process. As J. Forrester in
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his work with systems dynamics has pointed out, however, changes in
the information system for a single process can affect many other
related processes and the outcome trajectory for the organization as
a whole, sometimes in counter-intuitive ways. The whole is greater
than the sum of the parts and, more importantly, the consequences of
the whole are not necessarily the same as the "sum" of the presumed
consequences of the individual processes.

Another reason for wishing to take a multi-process view even
though only a single processes' information system is directly affected
is because of the differing objectives which can and often do exist
between individuals within an organizational unit. Thus, while the
individual's presumed consequences and his evaluation of them may be
sufficient for that individual's evaluation, the organization, or some
unit within it which will invariably absorb the cost of such a change,
will want to assess the impact of such a change on consequences
important to that unit and in values appropriate to its objectives.

For what purpose? The presumed major purpose of constructing
cyberstructure models for information system evaluation is to enable
some individual or group to make rational choices between alternative
models. The models developed, however, can serve a number of other
equally (if not more important) purposes, if properly constructed.
First, they help to organize and display the many facets of the pro-
cesses under study. As such they can potentially raise questions and
serve as a common basis for discussion. How useful the model is in
this capacity is a function of: (1) how simple the technique used for
obtaining the model analogue is, (2) the relationship between reality
and its model counterpart (many-to-one versus many-to-many), and
(3) the scope and logical consistency of the underlying model taxonomy
or framework. Second, a model, properly constructed, can serve as a
useable implementation tool. At a minimum, the model should provide
unambiguous constraints to the detailed design process, permitting
trade-offs in efficiency only (not effectiveness).

By whom? Ideally, the development and evaluation of alternative
information system models is performed by the evaluation group. While
this may be possible in some instances, it is more likely that the
group is comprised of managers who have neither the time or skills
necessary to collect the data and construct the models. Similarly,
the individuals involved with the particular processes being modelled
will likely lack the time and skills (and, perhaps, objectivity). For
most cases, then, a third party will be involved in the development of
the cyberstructure models -- a "modeller". As such, two issues are of
concern. The first is that the methodology employed in the develop~
ment of the model is within the modeller's skill set , be he an account-
ant, auditor, systems analyst, information analyst or management
scientist. Secondly, and more importantly, the resulting model must
have high face validity both for the individuals involved with the pro-
cesses which are modelled and for the evaluation group, otherwise the
models will not be accepted as surrogates for the existing and alter-
native cyberstructures and the evaluation will become "academie".
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For whom? As indicated in the preceding discussion, there are three
sets of individuals for whom the evaluation models are being constructed.
The first is the evaluation group who seek high face validity and an
ex ante method of evaluation. The second are the individuals respons-
ible for the processes modelled who also desire high face validity. The
third is the group responsible for the eventual implementation of the °
selected alternative., They seek a model which parallels as closely and
unambiguously as possible the modelling techniques employed in the (re-
design process.

Prerequisites for an Acceptable Information System Evaluation Methodology

First, the methodology should be just that -- a methodology. It
should provide a step-by-step approach for identifying and describing
the elements to be included in the model, the use of the model in gener-
ating and describing alternatives, and a procedure for generating and
interpreting alternative outcome trajectories. Furthermore, the
methodology must be accomplishable by the modeller (e.g., avoid reliance
on concepts such as "utility" unless a means for obtaining such utilities
is clearly identified). ;

Secondly, the methodology should be general enough to treat more
than one process, i.e., the common single process case should be viewed
as a special case and not the other way around. As already noted, the
treatment of the multi-process case must also be dynamic (multi-period).
The number of processes or periods chosen should not significantly affect
the modelling or evaluation techniques.

Third, the evaluation of the alternatives in terms of assigning an
overall measure of performance to judge one alternative against the next
should not be imbedded in the model. Instead, the model should identify
the trajectory of outcomes associated with that alternative so that an
ex ante assessment of each alternative can be separately undertaken per-
mitting satisficing and group decision-making with inconsistent goals.

Fourth, the model(s) employed should be consistent with the needs
and abilities of the four classes of individuals involved in the alter-
native generation and evaluation/selection process: the modeller, the
individuals associated with the specific processes, the evaluation group
and the detailed design/implementation group. As such the model must
have high face validity, both statically and dynamically, it must relate
to observable phenomena on a not-too-manv-to-one basis, it should be
unambiguous both in terms of reality-to-model and, for the alternative
selected to be implemented, model-to-reality.

A fifth set of prerequisites concern the elements of the models them-
selves. With respect to the cyberstructure representation of organiza-
tional processes, the representation of the variety of procedures should
be representable as procedures as well as more succinct representations,
where applicable. The initiation of the processes in the model should
permit all forms of aperiodic "triggering" (externally initiated,
internally recalculated, random) as well as the more simplistic fixed
interval method.
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The data link representation should provide meaningful representa-
tions of the various user-oriented attributes of information (precision,
accuracy, recency, timeliness, and relevance) in terms of the properties
of the data processing sequences and organizational processes which
affect these attributes.

Precision applies to the ability to discern between two items which
may be reported as identical (e.g., 2.5 and 2.5 or Smith and Smith), but
which are, in fact, different (2.51 v. 2. 53 or J. Smith v. M. Smlth) Its
representation in the model must be in terms of the adequacy of descrip-
tion of data collection and storage/retrieval, and the type of aggrega-
tion of subsequent processing.

Accuracy is the extent to which the data image as received differs
from reality at the time of recording. Accuracy is an outcome of the
distortions (or lack of) in the data processing sequence at collection,
processing and display, and may be random or consistent. The model
through its representation of the components of the data link should be
capable of generating differing levels of distortion at any one or com—
binations of the elements represented by the data link.

Recency refers to how recent the reported data is. If one receives
a message in week four about an event in week three, that is more recent
than a message about an event in week two. How recent the data is for a
particular process is a complex function of the data collection interval,
the length of time over which data is accumulated (processing cycle), the
reporting interval, and the time at which the process is initiated, i.e.,
four interacting (non—linear) timing intervals. Each of these must be
individually specifiable in the model.

Timeliness refers to the ability of the system to transmit an
acceptably recent message within'a given "time span". This time span
is dictated by the temporal distance between process initiation and the
need for the message. Thus, to represent the concept of timeliness
requires that recency be measurable within the model that the process
duration time be non-zero and specifiable, and that the process descrip-
tion include alternative courses of action if the condition of timeli-
ness is not met.

Finally, relevance is a judgement which can only be made by the
process based upon the content of the message as well as the accept-
ability of the previously discussed attributes. 1Its formal inclusion
in the model itself requires that the process description permit a
dynamic assessment of the message received in terms of its attributes
and alternative behaviours specified if the message is judged

"irrelevant"

A Brief Review and Analysis of Some Existing Approaches to Information
Systems Evaluation

Data processing-oriented techniques. In reality, there are no exist-
ing data processing-oriented evaluation techniques in the sense that they
have been discussed thus far. This is not particularly surprising because
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of the manner in which these types of "information systems'" are commonly
developed -~ from the "bottom up". Information requirements are taken
as given, either by tradition, by specific requests or interviews, or by
a system designer pre-supposing what an organizational process might
require. These requirements are satisfied in the most efficient manner,
subject to perceived constraints such as accuracy, recency or timeliness.

Evaluation, to the extent that it exists, is efficiency related; the
objective is commonly cost-displacement. With the advent of inexpensive
mass storage, spare CPU capacity and sophisticated software, it has
become increasingly popular to store transactional data in a form which
permits unanticipated information requirements to be met on a demand
basis, provided that the "data base" contains the necessary data, that
the using process is aware of its existence and the impediments to
retrieval are minimized. The data base concept is the latest in a series
of attempts to satisfy some information requirements while avoiding a
head-on confrontation with the task of formal information system evalua-
tion.

Bayesian approaches. The Bayesian approach to information system
evaluation is perhaps the oldest and best known of the theoretical evalu-
ation methodologies. Dating back to the 1940's, J. Marschak's "Informa-
tion Economics" has evolved into a mathematically .rigorous set of con-
structs which provides a useful conceptual model for seéing the problem
and, through the incorporation of statistical decision theory, and net-
works of conditional probabilities, a means for evaluating alternative
"information structures". It has also spawned several related develop-
ments, among them: '"inquiring systems", "dialetic decision theory",
and "adaptive information" economics, as well as a number of behaviour-
ally-oriented studies and an extensive effort to apply its power to a
number of problems in accounting. \

In spite of its popularity, however, it scores poorly on the set of
prerequisites summarized in the previous section. It does not provide
a step-by-step methodology. Because of the mathematical complexities it
is barely accomplishable as an evaluation methodology, especially in the
multi-period, multi-process case. The extension from one to more than one
process is hardly easy, and impossible without a number of simplifying
assumptions which greatly weaken the applicability of the technique., The
assessment of the outcomes is commonly built into the model in terms of
expected value against utility or dollars. The model has very low face
validity in the static case and cannot be verified in the Turing sense.

The model is not consistent with the tools and techniques commonly employed
by any of the potential information system designers. The model does not
permit a variety of procedural representations nor does it permit general
aperiodic initiation of processes. Precision and accuracy can be reflected
as conditional probabilities only. Recency can be represented in terms of
the total delay time, but not in terms of the contributing time elements.
Timeliness is synonomous with recency using the available models. Rele-
vance can be indirectly reflected in the various conditional probabilities
only.

In short, the Bayesian approaches are significantly deficient in all
major prerequisites for a useable evaluation methodology.
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Systems dynamics approach. With the advent of "Industrial Dynamics",
J. Forrester awoke the world in a formal manner to the complex interac-
tions between processes and information. Employing a modelling taxonomy
consisting of levels, activities, physical flows, control processes and
feedback/feedforward information flows derived from his extensive work
with servo-mechanisms, Forrester demonstrated how an organization can be
modelled using his construct and perhaps more importantly how changes in
the information flows (specifically changes in delays) can have signifi-
cant consequences in terms of organizational trajectories. Because
Forrester's technique does include a means for assessing some of the inter-
relationships between information links and processes in terms of organi-
zational outcome trajectories, it is a candidate for consideration in
examining alternative information system evaluation methodologies.

In terms of the prerequisites given in the previous section, the
systems dynamics approach is a step-by-step, accomplishable modelling/
evaluation methodology. Furthermore, it is easily extendable to treat
a number of processes. The outcome trajectory is separated from the
assessment of the outcome. The model has a reasonable static face vali-
dity, especially with a modest amount of exposure to systems dynamics
diagrams. The output is subjectable to a Turing test, permitting the
establishing of dynamic face validity. '

It is at this point in the list of prerequisites that the short-
comings of systems dynamics occur. This demise is directly attri-
butable to three major shortcomings in the modelling methodology:

(1) the assumption of continuous flow of information (as opposed to dis-
crete messages); (2) no memory; and (3) the necessity to describe process
descriptions as continuous processes using (approximating) difference
equations.

As a result of these (and other) drawbacks, the model is not
consistent with implementation design techniques. Nor does it permit
general aperiodic initiation and description of processes. Most import-
antly, it only permits a direct representation of recency from the list
of user-oriented information attributes.

Thus, while the systems dynamics construct has been used in several
forms to statically model information systems in the prescriptive,
descriptive, normative sense (the mogt notable example being Sherman
Blumenthal's oft-cited MIS frameworkz), it is not commonly linked with
information evaluation.

One-off simulation models. A discussion of competing techniques
for evaluating alternative information systems would not be even parti-
ally complete without a brief discussion of some of the more commonly

1Forrester, J. [1961]: Industrial Dynamics, M.I.T. Press, Cambridge,
" Mass.

2Blumenthal, S.C. [1969]: Management Information Systems: A Framework
for Planning and Development, Prentice-Hall. '
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cited "one-off" simulatio? techniques. Foremost among these is the dis-
sertation of C.P. Bonini. Another work, appearing at about the same
time is that of Boyd and Krasnow.

Although both works are interesting as attempts to provide realis-
tic "cyberstructure" models and to use them to assess alternative infor-
mation system specifications, because they are "one-off'" models, the step-
by-step, extendable methodology prerequisites are not fulfilled. Simula-
tion-based models generally permit the separation of the outcome trajec-
tory from the evaluation (although it is built into Boyd and Krasnow's
model) . Because no explicit modelling framework is identified in either
of the two models being discussed, one cannot determine the derivability
of the model from the real-world. Presumably the approach taken: of
developing a one-off model, was to obtain high face validity. The models
themselves are somewhat consistent with the detailed design considera-
tions employed by implementors; Boyd and Krasnow's model more so than
Bonini's.

With respect to the representation of process elements, both tech-
niques have some inherent restrictions (Boyd and Krasnow: what can be
implemented in GPSS, the simulation language employed; Bonini: no
explicitly stated restrictions but probably limited to difference
equation-like representations). All types of process initiation timings
can be included in Boyd and Krasnow's model; Bonini is restricted to
fixed periodic. The user-oriented information attributes dealt with by
Boyd and Krasnow include both accuracy and recency. Bonini, on the
other hand, deals directly with relevance (via the "index of felt pres-
sure") and only indirectly with recency.

Summary. There are a number of fields tangentially related to the
problem of information system evaluation which have not been touched
upon here, but have been examined in detail elsewhere. Although each
of these fields has some contribution to be made to the information
evaluation problem, none have developed a modelling/evaluation methodology
which fulfills the prerequisites of the previous section.

1Bonini, C.P. [1963]: Simulation of Information and Decision Systems in
the Firm, Prentice-Hall.

2Boyd, D.F. and H.S. Krasnow [1963]: "Evaluation of Information Systems,"
IBM Systems Journal, Volume 2, Number 1 (March 1963), pp. 2-23.
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INFORMATION SYSTEM EVALUATION - A'NON-BAYESIAN' APPROACH
Part II: CYSDEM: A Non-Bayesian Approach
Introduction

The term "CYSDEM" is an acronym for CYberStructure Description
and Evaluation Methodology. The approach, in concept, is much like
Forrester's "systems dynamics" in that two stages are involved: a
model description stage which results in a static (schematic and tabu-
lar) model description of the system being examined. This static
model can then be conveniently mapped to a simulator (the CYSDEM simu-
lator) which produces the outcome trajectories of alternative cyber-
structure specifications. Here the similarities end however, as CYSDEM
is discrete (not continuous), with memory, and provides for explicit
(parametric) representation of process characteristics and procedures
as well as user-oriented information attributes.

In the following sections, the description and evaluation metho-
dologies will be h1gh11ghted and the results of some initial experi-
ments discussed.

An Overview of the Cyberstructure Framework

There are three major element classes contained in the cyber-
structure framework: data, processes, and data links. The first two
classes can be likened to the notions of states and transformations
respectively. The third class -- data links ~- has no identifiable
equivalent in systems modelling parlance. Within each major class
there are two or more elements, each with a number of parameters which
"particularize'" that element to a specific modelling scenario. The
"tree" of elements and paramters is given in Figure 1. In the remainder
of this section, a brief discussion of the elements and their attributes
by class will be given. A much more extensive discussion is available
elsewhere.

Data. Constant data are values which remain constant over the
period of time that the model is said to be relevant. For a short
enough period, all data is constant; for a very long period, all data
is non-constant. The modeller must judge whether data, used by pro-
cesses, is to be treated as constant in value or accorded one of the

lWelke, R.J. [1975]: "A Conceptual Framework and Methodology for Des-
cribing and Evaluating Alternative Information Systems from a Manager-
ial Perspective." Ph.D. Dissertation, State University of New York

at Buffalo, May 1975.
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The Cyberstructure Taxonomy with Parameter Groups

PERIODIC

1. NUMBER OF INTERVALS

2. INTERVAL SIZE

3. TYPE (e.g. SUM,LEVEL)

4. EXTERNAL ACTIVITY INITIATION
AT INTERVAL CHANGE
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TRANSACTION _
1. NUMBER OF VALUE' SETS
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Figure 1
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alternative treatments.

Transactional and periodic data are both derived from discrete
messages generated by processes. Observational messages are gener-
ated by processes representing data collection activities. From a
modelling point of view, some of these may be "meta"-processes such
as sale transactions based upon a presumed demand function. Other
observations are derived from processes operating within the organi-
zation, as are the other types of messages (co-ordination, directive,
initiation). Messages which remain in their discrete form are termed
transaction data. Messages which are aggregated in some manner (sum,
level, largest, smallest, most recent) over a specified interval of
time and are subsequently retrievable only in that form result in a
time-history of interval values for that specific aggregation or
periodic data. It should be noted here that in the generation of the
message giving rise to the transaction or periodic datum, two images
are captured -- the actual value and the recorded value. This per-
mits subsequent adjustments to accuracy (e.g., error detection and
correction) and a common base for various types of distortion and
correction.

For transaction data, each message is maintained in a transac-
tion data set which is created by the message generating process,
moves along a pre-designated "transaction string", queueing at each
process on the string, and is eventually destroyed by one of the
processes on the string. The data set can be split, merged, altered,
appended, or folded into a periodic data file by any process along
the string. Its two major parameters indicate the number of attri-
butes concerning the message to be carried with the transaction data set
(both actual and recorded) as well as the number of system parameters
to be maintained (e.g., generation time, to determine passage time).

Periodic (or "interval") data is maintained in periodic data
files. Each interval, in addition to carrying the actual and data
image values of the aggregated messages related to that interval,
also carries the interval time (the time over which that interval acts
as an accumulator of messages) and an access time (dictated by the time
at which the most recent message is posted to that interval). Inter-
vals which are incomplete (accumulations can still occur) are termed
current accumulation intervals (CAL's). The modeller can designate
the amount of history (number of HAL's) to be carried by a file, the
width of the interval (e.g., daily, bi-daily, weekly, monthly), the
type of aggregation of messages falling in the same interval (sum of
all, largest of all, smallest of all, mean and standard deviation of
all, sum carried forward from previous interval balance or "level",
or value of most recent message). At the completion of each interval,
a "push-down" occurs in which the oldest CAI becomes the most current
HAI. When this push-down occurs, an opportunity for initiating a pro-
cess occurs as well as the possibility of writing out the results for
evaluation purposes.

Processes. A cyberstructure process is defined as any operation
or sequence of operations whose consequence, action or outcome can be
described in terms of data or changes in data. There are, of course,



127

a number of organizational (and environmental) processes which do not,
in themselves, give rise to (changes in) data images. These processes
are viewed, for purposes of cyberstructure modelling, as sub-processes
of a larger cyberstructure process which does give rise to producing
or altering data images.

As indicated in Figure 1, there are two types of processes: link
processes and activities. Activities are the independent processes of
the organization, link processes are subordinate to the data link (to
be discussed next) that they are associated with. For example, a
decision regarding the replenishment of inventory would normally con-
stitute an activity. That activity would in turn call upon a data
link to supply it with forecasted demand information. The data link
would retrieve historical demand data from a periodic data file and
then invoke a link process to extrapolate next period demand based upon
historical demand.

Both types of processes have in common a delay time associated
with the completion of their respective processes (fixed, dynamically
re-calculated or random) as well as a process description. The pro-
cess description can either be in decision table form, conditional
probability form or in algorithmic form. The activity process, in
addition, has an initiation specification associated with it indicating
the manner in which the activity will be triggered. This can be on a
fixed interval, re-calculated (by the activity) aperiodic, or random
basis, or it can be triggered by events external to the activity (e.g.,
arrival of a transaction data set, a periodic data file push-downm,
scheduling by another activity, or "cascade" triggering).

Data links. All communication between activities and data images
is done via data links. The two types of data links result from the
two types of data images maintained (periodic and transaction). As
noted earlier, data links are the embodiment of the data processing
sequences and as such contain parameters and take actions attributable
to the collection of operations associated with data processing sequences.

Communication with periodic data files is accomplished using
"information links'". For each information link, the modeller must indi-
cate whether storage to or retrieval from the file is to be performed,
the duration of that operation (lag time), the distortion characteris-
tics of that link, whether the file is to be considered as local to that
activity or maintained centrally (which in turn effects the recency of
data accessed), whether (on retrieval) any correction to distortion in
the file are to be diminished or removed (by. edit, verification proced-
ures), and, whether any link processing of the type discussed previously
is to be performed. The data link, given this information locates the
most recent accessable data image in that file given the time at which
the link was initiated, the delay time of the link and the local/global
specification. Then, using the relative interval retrieval time,
retrieves either the most recent, second most recent, etc., value from
the file and displays it to the process with the appropriate level of
garbling and link pre-processing.

Transactions, as discussed previously, are generated by activities
and retrieved by activities along a pre-specified transaction string.
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At each activity on the string, they are queued in the order of oldest
arrival first, newest last. An activity retrieving such transactions
from its input queue, invokes a retrieval transaction link. This link
removes the oldest transaction from the queue (pushing up the remainder,
if any) and pre-processes according to the specifications of garbling
and link processing. When an activity along the string has completed its
processing of the transaction (changing existing values or appending
new values), it invokes a "storage" transaction link, which, based upon
processing and distortion parameters, modifies one or more of the out-
put data images of the transaction and places it in the queue of the
next activity on the string in accordance with the delay time specified.
" The link can automatically trigger the next activity on the string to
coincide with the arrival of the transaction, if appropriate, under
parametric specification.

Summary. In this section a very brief overview of the various
elements of the cyberstructure framework have been introduced and dis-
cussed with respect to their operation and the major parameter groups
controlling those operations. Although some of the terminology is new,
the structure is derived from extensive experience with "real-world"
data processing systems and their use, and from a number of frameworks
which have been proposed over the past several decades to structurally
organize and identify common elements in "real" information systems.

Schematic Representation of a Cyberstructure Model

Introduction. While it is possible to go directly from a real-
world cyberstructure associated with an identified organizational unit
to the simulation~based evaluation model, it is helpful to have an
intermediate modelling stage which identifies the relationship among
the cyberstructure elements for a given organizational setting without
becoming immersed in the details of the simulation model itself. This
"schematic'" stage of model development is employed in "systems dynamics"
and GPSS and is recommended by Teichroew and Lubin in their paper dis-
cussing what a good simulator should have.Z2

The schematic description of a cyberstructure employs a unique out-
line for each of the elements given in Figure 1. They consist of out-
lines derived from a standard ANS flow-charting template (e.g., IBM
Flowcharting Template GX20-8020-1) either directly or in combination.
Figure 2 identifies the outlines for the various cyberstructure elements.

Construction of a CYSDEM schematic. The creation of a cyberstruc-
ture design and evaluation method (CYSDEM) schematic follows the same
principles one would employ in developing a general "systems chart" for
any systems study. To take an example, let us suppose that the infor-
mation system to be studied is centered around the activity of inventory
acquisition for a single item. The measures of performance for that
task are seen by the unit to be the level of backorders and the level
of inventory. An obvious place to begin the analysis is with acquisition
decision itself. Based upon an analysis of how the decision is presently
implemented, the analyst identifies that the activity re-schedules itself

lForrester [1961], op. cit.

2Teichroew, D.. and J. Lubin [1966]: 'Computer Simulation -- Discussion
of the Technique and Comparison of Languages," Communications of the ACM,
Volume 9, Number 10, pp. 723-741.
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CYSDEM Schematic for Inventory Acquisition Activity
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and that it requires the various inputs given by Figure 3 as the "inven-
tory acquisition activity". Furthermore, it generates order transactions
and updates a file indicating the current level of outstanding orders.
Given this schematic as a starting point, it now becomes necessary to
determine all of the other activities which affect the files or use the
transactions identified.” Figure 4 provides a complete CYSDEM schematic
identifying all of the necessary activities to bring "closure" to the
model. Depending upon the level of detail required for evaluating
alternative cyberstructures, the schematic can be greatly expanded or
reduced in scope. It should also be emphasized that the schematic is
applicable to any organizational unit and task collection with any mea-
sures of performance. It has been used to represent models as diverse
as Forrester's three sector industrial modell Bonini's production/sales
firm,2 and Boyd and Krasnow's information system evaluation model3
(which used GPSS as its base) without loss of detail.

The CYSDEM Simulator

The CYSDEM simulator was developed from scratch to support the
cyberstructure taxonomy introduced previously and to provide a simple
transition from the schematic representation of the cyberstructure model
as discussed above. This transition is accomplished by the use of
specially designed forms which indicate either initial conditions and/or
the parameter values for the various elements identified in the CYSDEM
schematic. The process procedures can either be parametrically speci-
fied (if they are representable by decision tables or conditional pro-
bability matrices), or they can be coded (in FORTRAN) as algorithms.

The simulator itself is comprised of three separate programs. The first
is a set of FORTRAN sub-programs which read in the specification sheets,
check them for consistency, note errors, and print out tabular summaries
of the input data for sight verification. The second is the actual
simulator. Its internal structure is very much like GASP4 in the sense
that it is composed of a number of hierarchically related FORTRAN sub-
programs which schedule events, initiate activities, maintain files and
operate the data links. The user/modellers task with respect to the

main simulator is to write the process (activity) sub-programs, to supply
some basic details such as file size and to provide an overall structure.
The output from the simulator (the data changes in any or all of the
periodic data files, as specified by the user) can be printed out and/or
directed to secondary storage. That which is directed to the secondary
is then analyzable by the last of the three programs. This "back-end"
program will, under parametric control, statistically analyze and/or plot
the time series output of the periodic data in a number of ways.

i

lForrester [1961], op. cit.
2Bonini [1963], op. cit.
3Boyd and Krasnow [1963], op. cit.

4Pritsker, A. and P, Kiviat [1969]: Simulation with GASP II, Prentice-
Hall.
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It is not possible in the space of this paper to go into the
detailed mechanisms of the simulator itself, or of the mapping from
the schematic to the simulator. Nor is it possible to discuss the
theoretical underpinnings of Erocesses operating within the simulator.
This has been done elsewhere. Suffice it to say that the simulator
has been carefully evolved and checked, both internally and externally
for logical consistency and validity of results.

- Some Preliminary Results Using CYSDEM

A number of models have been extracted from the literature and
represented in schematic form, primarily to determine what weaknesses,
if any, exist in the CYSDEM technique in relation to other information
system evaluation techniques. Of these, only two schematic models have
thus far been "brought across" to the simulator and evaluated. The
first, and most extensively tested, is the inventory acquisition and
shipping cyberstructure. The second and more recent is the three sector
industrial model used throughout J. Forrester's Industrial Dynamics
book as an example.

For the inventory acquisition and shipping model, a number of simu- .
lations were conducted to determine the sensitivity of the outcome
trajectories to changes in the various link, process, and data para-
meters. To do this a number of alternative cyberstructure specifica= "
tions were examined and statistical testing employing analysis of
variance and multiple statistical inference techniques . While the details
of both the scenarios and the statistical analyses is presented else-
where,” some general comments can be made. First, modest changes in the
link lag times (compared to zero lags) produced significant changes in
the outcome trajectories, even when the changes were limited to only
one process, due to the interaction between acquisition and shipping
activities. Changes in distortion along the links did not produce signi-
ficant changes in the average outcome trajectories, but did result in
noticeable changes in the variability of the outcomes over time. Changes
in the designation of data as being "local" or 'global" (within reach v.
centrally stored) also had a significant impact on the outcomes.

One observation of general interest is that changes made in the
random number generator to obtain 'replications" for a given scenario,
did not significantly affect the average values of the measured out-
comes. This was somewhat unexpected and, if it persists for other
implementations, will considerably improve the prospects for using
monte-carlo simulation techniques for information system evaluation. As
a final note, the cost for running each scenario (on a CDC 6400) was
approximately $2.00 for 150 time periods including a fixed cost of $0.50.

The second simulation, that of the systems dynamics model, is still
being explored. The first set of simulations were performed using the
parameter values as specified (implicitly or explicitly) by J. Forrester.

lWelke [1975], op. cit.

21bid.
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This produced results identical in form and value to those published
and discussed in Industrial Dynamics. This was gratifying although
surprising owing to the major differences between the two simulators
(systems dynamic's "DYNAMO" and the CYSDEM simulator). By mistake, a
set of runs were performed using a non-zero activity time ("instant"
activities are assumed by Forrester) which lead to considerably
greater stability in the system outputs than is reported for the zero
activity time case. No other scenarios have been explored thus far.

Summary and Conclusions

CYSDEM is an outgrowth of a five-year examination of both what is
needed and what was available from an information system design and
evaluation point-of-view. Although there are a number of refinements
which can and should be made to the methodology, it has been used suc-
cessfully to emulate previous results, to examine some of a number of
unresolved questions regarding information systems (e.g., reporting
intervals, effects of lags) and to teach the complex inter-relationships
between communication and organizational structures. Because each of the
existing evaluation techniques is a subset of CYSDEM, it is possible to
perform combined analyses -- for example the "Bonini model" cast in the
"systems dynamics" framework with "Bayesian decision-making". It is
~also possible to compare alternative frameworks, both for design and
evaluation. The modular approach taken in the construction of the
simulator permits easy extensions and modification to both the simulator
and the underlying framework (the entire transaction data set/link con-
cept was appended to the original methodology in a month).

The final test -- CYSDEM's application to "real-world" problems --
has not, as yet, been undertaken, although several proposals are under
consideration. One, however, can infer from the success of "systems
dynamics" in a variety of applications, that this test can also be met.

lIt should be noted that the entire translation from the Forrester model
representation to the CYSDEM schematic description and simulation was
accomplished by a masters level graduate student, without prior train-
ing in CYSDEM, in the space of three months (part-time) working from
preliminary users manual notes.



