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AN INFORMATION PROCESSING ANALYSIS
OF BUDGET VARIANCE INFORMATION

ABSTRACT

This paper summarizes a behavioral experiment designed to
explore human information processing and its relationship to key
budgeting issues in three areas: organizational, informational,
and behavioral. A model composed of Mock's (1971) information
economics and Brunswick's (1955) "lens" approaches is used as a
framework for integrating key issues in budgeting research. A
number of hypotheses are derived from the framework which
involve: 1) budgetary slack and learning, 2) the modeling of
decisions and judgments in terms of feedback cues, and 3) the
effect of explicit budget variance information on objectives,
performance, decision time and budget accuracy.

An experimental setting is described and the results of an
experiment involving 126 MBA students are analyzed. The results
for decision makers supplied with explicit variance information
show significant improvements in budget performance and accuracy
without the expense of significant increases in decision time.
The results also suggest learning patterns throughout the
experiment but fail to indicate any slack behavior by the
decision makers. These findings corroborate the desirability of
additional budget studies with a human information processing
orientation.



Budgeting is an integral part of modern management technology.
Understandably, a considerable portion of the management, as well as the
accounting, literature has conéentrated on the budgeting process.
Hofstedt (1975) in a survey of behavioral accounting research classified
studies into five main categories, including one of budgeting and
leadership. This paper modifies his classification by subdividing
accounting budgeting research (ABR) into three areas: 1) organizational,
2) behavioral, and 3) informational. A common link for the experimental
analysis of these three areas is the human information processing

approach.

Budgeting is an area in need of experimental analysis and an
integrating framework that would bring a common context to many parallel
research efforts. Evidence of this need is the constant importation of
theories from other sciences in an attempt to synthesize diverse budget
related findings. For instance, Cherrington and Cherrington (1973)
borrowed the concept of reinforcement contingencies from psychology and
experimentally examined supervisor-supervisee relations vis-a-vis
performance and reinforcement. Also, Ronen and Livingstone (1975, p. 671)
made use of psychological expectancy theory to ". . . integrate and
accommodate the fragmented research findings on budget and behavior in
the accounting Titerature." The research described here endeavors to
further this integration process by focusing on human information
processing research in accounting. The human information processing
model is a combination of two information theoretic approaches
(information economics and information processing). This model is

utilized as the integrating framework for analyzing the three areas of




accounting budgeting research in relation to specific hypotheses. These
hypotheses are tested in an experimental setting and results are analyzed
in relation to the proposed model. Finally, the paper presents a
critical analysis of this research, integrates the findings into the
Titerature, and proposes paths for further research. The following
section introduces the key features of the behavioral model on which the

experiment is based and in relation to which the findings are analyzed.

A HUMAN INFORMATION FEEDBACK MODEL

Mock and Vasarhelyi (1977) combined the information economics and
lens models, and added a feedback dimension, to create what may be
called a "Human Information Feedback" (HIF) model. That model describes
a four-step process which includes 1) environment (states-of-the-world),
2) information (environmental cues), 3) information processing
(judgments, predictions, decision models, etc.), and 4) actiﬁn. The
four steps lead to a "fifth step," the incorporation of past actions
by the environment, which then initiates another four-step process for
the next period. Thus, feedback information becomes a part of the

environmental cues which lead to judgment and to action.

Figure 1 introduces the HIF model as it was actually implemented
in the laboratory experiment. The dotted rectangle to the left
represents the basic four steps while the rectangle on the right
encompasses the implementation of the experiment. In the experiment,
individual subjects made decisions based on their personal decision
models, on available environmental information and on their perception

of the results of previous decisions. The empirical results reported
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consider both the impact of various information displays and descriptive

models of human information processing.

The next section shifts the discussion to the experiment. This
experimental setting is the one developed by Mock (1969) and later used
by Mock (1971, 1973), Mock, Estrin and Vasarhelyi (1972), and Driver
and Mock (1975). The setting was revised to provide alternative variance

information structures as the experimental (controlled) variable.

EXPERIMENTAL DESIGN AND PROCEDURES

The experiment begins with subjects reading a case description and
then making a series of decisions on advertising, production quantities,
and materials. They are also required to make budget estimates of
sales, costs and profits. Figure 2 displays the main features of the

experimental design and procedures.

The key difference between the experimental and control groups is
that the income statement of the experimental group includes explicit
variance information both in terms of absolute and relative variances.
This design permits the monitoring of the effect of variance information
not only on subject performance as measured by profits per period, but
also includes questionnaire measures of subjects' perceptions of
information utilization, objective importance and other attitudes toward
the experiment. More specifically, a bio-data form collected information
on the name, age, sex, educational experience and work experience of the
subject. A pre-questionnaire explored attitudes towards the experiment

and user perceptions of information amount and sufficiency. A post-



FIGURE 2

Experimental Design and Procedures
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questionnaire explored the same questions, and in addition, perceptions
on the type of information used, effort-time allocation factors, and
user perceptions of the relative importance of experimental objectives

and decision approaches.

Figure 3 displays a standard output that was given to the
subjects as a response to each of their decisions. The output received
by the subject included a record of his decisions, the decision year,
and the income statement for that specified period. The environmental
parameters for that period were printed as a footnote. Control subjects
could compare their budgeted figure with actual results and manually or
mentally obtain the variances. The column of variances was supplied

only to experimental subjects, who could read these variances directly

from the accounting reports.

Subject Characteristics

Subjects were drawn from a population of both full and part time
MBA students. There were 105 male and 16 female: subjects, with an
average age of 25.2 years and 5 years of working experience. The
experiment was a required ungraded assignment for an introductory
graduate accounting course. The instructions indicated that subject's
performance would be measured in terms of profits, budgetary accuracy,

timeliness and quality of information processing.



FIGURE 3

Sample of Subject Performance Report

ID Number: 123
Decisions for year 1973 are:
A Q M
39.8 145.75 274
Budgeted:
Sales Costs Profits

500,000 400,000 100,000

Income statement for the year 1973

Variance Information
(Experimental Factor)

Actual Budgeted Variance Percent Variance
(X) (Y) (X-Y) [(X-Y)/Y]
Sales 498,550.63 500,000.00 | -1,449.37 -.003
Less Operating Cost
Production 153,344.96
Fixed 71,600.00
Advertising 199,000.00
Total Cost 425,944.96 400,000.00 | 25,944,96 _.065
Net Profit 72,605.67 100,000.00 [-27,394.34 -27.39
(Loss)
STD Cost of Unit 965.38
The Environment Factors for the Year 1973 were:
Unit Cost of Material Unit Cost of Labor Fixed Cost Demand Index
1170 796 71600 1228




From this total of 126 subjects, six were eliminated prior to the
analysis due to experimental problems such as data input errors, Tack
of seriousness on the part of subjects or other factors. The remaining
120 subjects made 817 decisions of which 3 were eliminated as extreme
points. Furthermore, a few students did not complete parts of the
experiment and these specific data were treated as missing values

during some of the statistical computations.

The number of decisibns reached by each subject was dependent on his
decision speed, although the experiment was designed so that each subject
would complete at least five decisions. After three hours or ten
decisions (whichever came first), subjects were instructed to stop making
decisions and to complete the post-questionnaire. No warning was given
as to experimental duration in order to avoid end-of-the-experiment
effects. This time lTimitation feature resulted in decreasing sample

sizes mainly in periods 6 through 10.

Figure 1 has displayed the configuration of this experimental
setting within the HIF model which shows the manner in which the parameters
of the game are applied. Subjects at period O receive the case history of
the firm, data on past environmental parameters and a description of the
game's underlying structure. Every period adds information and
performance variances to this historical data base, which becomes the
information cues which in turn serve as the basis for subjects' decisions.
Decisions are then entered into the game formulae which lead to sales,

profit and cost performances.



The next section will introduce key budget issues within the
three areas of budget research, formulate these issues in the form 1
of hypotheses, summarize tests of these hypotheses, and interpret the |

results within the HIF framework.

HYPOTHESES, RELATED RESEARCH AND DATA ANALYSIS

Ronen and Livingstone (1975) utilized expectancy theory to integrate
a body of fragmented budget research. As already noted, the present
study furthers this type of integration effort by focusing on the human
information processing and feedback elements displayed in Figure 1.
Variance information is included in Figure 1 as an input to the subject,
while the utilization of variance data in the budget process is conceived
of as a feedback cue utilization function. The value of this function,
as pointed out in the Cherrington & Cherrington study (1973), will be
related to factors such as the mode of reinforcement contingency and the
level of budgetary control as perceived by the individuals affected by
the budget. Hypotheses related to the three ABR areas will be considered
in relation to human information processing with emphasis on variance

information and the consequent feedback utilization function.

Organizational Budget Issues

Budget slack, tightness and adaptiveness are important organizational
issues. The existence of slack in a budgetary context will allow the
decision maker to make adjustments to prior budgets and still meet the

target. Variance information will reveal discrepancies between budget and
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performance, but will not be fully reflected in the manager's decisions
because slack will have a filtering and/or smoothing effect on the
manager's reaction and feedback cue utilization. These kinds of

considerations lead to the following hypotheses:

H1: Budgetary variance for profits is expected to be

significantly greater than zero.
HZ: There will be increasing budget accuracy.

The first hypothesis reflects the assumption that managers will budget
conservatively in order to meet their budgets. This implies a potential
understatement of the expected revenues and overstatement of expenses
necessary to genérate these revenues. This will lead to an understatement

of profits.

Both Onsi's (1973) and Cyert and March's (1963) definitions of
slack contrast budgeted costs with "minimum necessary costs." These
concepts are conceptually valid but difficult to measure. Thus the
present research uses an operationalization of the slack concept. Onsi
(1973, p. 538) states that:

Budgetary deviations between actual and standards, then,

are due to different sources: intentional slack build-up

in the standards, unintentional estimation errors, and
changes in the level of efficiency from that planned.

Thus, slack may be considered to be one of the three components of

budget variance:
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Variance = f(slack, forecast error, implementation error).

Within the present context, an experimental setting, the
implementation error is zero and the forecast error may be assumed to
be a random variable with zero mean. These observations lead to the

following operational definition:
budget variance = f(slack, 0, 0) = f(slack)

However, the assumption of zero forecast error is not supported elsewhere
in the literature. Therefore, this paper stops short of using the terms
slack and variance interchangeably as budgetary variance may also include

some element of forecasting error.

While the first hypothesis deals with the magnitude, the second
deals with change in the magnitude of the budgetary variance. It is the
reflection of two related factors: (1) managers may "learn" about the
budget process, and (2) managers may utilize part of their slack to
absorb prior inaccuracies. These are a consequence of the increased
knowledge of the decision makers about the environment and decision
setting, which may Tead to a relative decrease in their perceived need
for slack. As the decision makers' subjective estimates of the variance
and magnitude of the forecast error decreases, so will their perceived

need for slack.

Budgetary variance may be measured as the difference between actual
and budgeted values. For profits, if this difference is negative, then

subjects were either unable to compensate enough (in terms of slack) for
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the forecastihg error or they made poor decisions and forecasts.

Measurement of Profit Variance

The measurement of profit variance is a particularly complex issue.
For most analyses, it is desirable to remove the random environmental
effects in order to reduce error variance. Actual profit variance can

be calculated as:
Ve T Pt - Py (1)

where: Ve profit variance in period t
Pt profit obtained in period t
6t budgeted profit for period t

In order to remove magnitude effect, a normalized variance figure could

be calculated as:

P, - p
V, = # (2)
t;
Pt
where: Vt is the normalized variance for period t.

Unfortunately, this measurement does not eliminate the random

environmental effects. This can be accomplished by using an optimal

profit figure as follows:

Py = P
vE = "t (3)
*
Pt
where: V; is the optimum normalized profit variance
p% is the optimal profit achievable in period t

The derivation of each specific period optimal can be found in
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Fellingham, Mock and Vasarhelyi (1976). Another measurement that could

be used to evaluate decision improvement is the absolute value of the

variance which recognizes the magnitude of the variances regardless of {
their sign.
Vo= | - " :
vi = Iy - Pl (4)
where: v% is the absolute value of profit variance

The absolute value of the profit variance may also be normalized by

the budgeted or optimal values for each period.

Py =p
v, = l t tl (5)
Py
Pe = 0
- [Py - Py (€)
Pt
where: Vé normalized absolute value profit variance
Vé* optimum normalized absolute value profit variance

Other normalization procedures could also have been used, such as the
assumption of a linear information integration model in which actual
profit would be normalized with the period's optimal profit value and

the budget value normalized with the mean (or any other decision function)
for the past periods in which information was provided or decisions were
made.

Analysis of Results

The first hypothesis implies that both the normalized and actual
profit variances will be significantly greater than zero. This hypothesis

also implies that during step 3 of Figure 1, subjects "pad" their profit
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budgets. Means for profit variance, normalized profit variance and
optimum normalized profit variance are displayed in Table 1. In
testing hypothesis 1, the most reasonable variance measure to use is
the optimum normalized profit variance as the stated hypothesis is
directional in nature. A cursory examination of the data leads to the
immediate rejection of the stated hypothesis due to the widespread
presence of negative variances. In a test of means, the overall mean
is -18.2% with a standard deviation of 22.15%. If the hypothesis had
been stated in the opposite direction, it would have been supported
as being significantly less than zero at a significance of 1%. This
leads to the conclusion that decision makers were optimistic in their

profit estimation and to a rejection of the stated.hypothesis.

Operationally, hypothesis 2 implies that there will be a significant
negative slope on the curve of optimum normalized absolute value
profit variance. Recall that this measure allows for the elimination
of environmental variations. At the same time, it incorporates a
learning measure in that the absolute value concept considers how close
the decision maker was to the budget. Figure 4 displays the data on the
optimum normalized absolute value profit variance plotted against time
and its regression Tine fit. Visual inspection shows the improvement
in budget accuracy over time with a significant linear fit. The

estimated equation for the optimum normalized absolute value profit

variance was:

Vé* =-53.93 - 3.73t



13

(%)

BoUeLJABA 3L404d
pazi|ewaopy wnuiidg

L2
2v
£l
4
€2
£2
62
2h
L5
09
(%)

aoueLde) 3114044 33n|osqy
pazLi|ewaoN wnuildg

‘ "FLULL |dWLy Jnhoy ¢ |yl 03
°Np SUOLSLO®p Q| ueyj ssa| paja|dwod eyl sidelqns Aq pasned Ajurew st

LS 0
6L Le-
ir 2
0§ pl-
€5 £e
2§ 8
85 €8
0L oL-
v8 0€-
68 8l-
(000°L$ x) (%)
9OUBLJRA 2L40Jdd  2dUeLJRA 2LIO4
a3n|osqy pozL | ewJoN

(pezL|ewaoN pue |en3oy)
dueLJURA 2LJ04d 404 Suealy

L 37avl

azls a|dwes bulseaussq

24
89~
g -
8¢t~
te-
Z -~
oL-
0§~
Vs
LL-

(000°L$ x)
9JUBLJRA 21104d

0L

<+ w W



.

16

FIGURE 4

Profit Variances and their Linear Fit
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The R? was .498 with a t value of 2.82 which is significant at the

0.07 Tevel. This supports the stated hypothesis. The same tests

applied to the other measures of profit variance (i.e., see Figure 4) i
Tead to similar results with a lesser degree of statistical significance.

In real Tife situations, where implementation error compounds the

uncertainties faced by the mahager, this effect may be expected to be

weaker. The Tearning effect denoted by this hypothesis is a

reflection of the feedback Toop postulated in Figure 1 where actual

outcomes are incorporated into the firm's history and the decision

processes affecting subsequent actions.

The results of the analysis of hypotheses 1 and 2 suggest that
managers do not insert slack in their budget estimation and that

experience and learning will lead to smaller profit variances.

Behavioral Budgeting Issues

While organizational issues are defined to include slack behavior
and Tearning among managers, behavioral factors encompass those
variables which effect the mode and manner of cue processing. Two
hypotheses deal directly with the process of budget setting decision

making.

H3: There will be a significant relationship between

feedback information and decision maker reaction.
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H4: A linear function will provide significant statistical

explanation of the budget setting process.

The third hypothesis deals with the reaction of the decision
maker to feedback cues from his previous decisions. The decision
maker reaction relates the following elements: a management decision,
an actual outcome, a measurement of this outcome (feedback response), a
utilization of this message (feedback cue utilization), and the
composite reaction of the decision maker which incorporates his

adaptiveness, environmental cue utilization and Tearning.

Operationally, reaction will be measured as the difference between
the decision maker's current decision and his previous one while "feedback
cues" will be the comparison between two previous decisions and their

consequent differences in outcomes.

The third hypothesis also reflects Holstrum's (1971) adaptiveness
and tightness concepts. Managers are expected to utilize their
budgetary slack to absorb environmental fluctuations and to "react and
adapt" in their subsequent budget decisions. The direction and value
of variance information is expected to result in a significant relation-
ship with decision change (reaction) while slack would have a smoothing
effect on the experienced variance. The key questions related to H4 are
the budget setter's and budgetee's mental processes and the key
variables used for the budget setting procedures. This study endeavors
to explain the budget figures by a combination of traditional decision
cues (past profits, past sales) and the reaction functions of the

decision maker. An approach similar to this was used by Hughes and
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Downs (1976) while trying to explain stock purchase decisions through
a series of behavioral attributes using regression. In spite of its
formulation in terms of H4, this analysis should be considered
basically of exploratory nature. The main objective of H4 is to
explore the possibility of modeling the decision process and provide

some direction for future research.

A decision maker will react based on his perception of the
environment and as a reaction to the feedback information derived from
his previous performance. The experimental setting provides the
decision maker with trends of historical parameters, as well as cues on
prior periods' performance. Mock (1969, p. 54) proposes a reaction
function to explain one of the decisions (materials input) in terms of
changes (first differences) in previous materials decision and previous

‘total cost results:

my =My g = FLme_q - m o) (cpqs € p)]
or

Amg = £ (amg 15 Ay q)

Here m, is the materials decision for period t while Cy is the
unit cost incurred in that period. A more complete model would add the
ratio of unit price of labor (PT, ¢.1) and materials (Pm, £.7) as
another independent variable such that

APm 9 t"]

am, = F |Amg ., AC. 45
£ t-1 t-1 AP]’ -1

where Pm - and P.l £-1 are the cost factors affecting direct unit

costs.
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As a first approximation, consider the relationships between

am, and Ay _q- This initial analysis will serve for hypothesis testing

t
purposes. Table 2 contains the correlations of the changes in the
materials decision and the changes in the materials decision in prior
periods. Large negative correlations are found between the materials
decision and the materials reaction, supporting the stated hypothesis.
The negative sign of the correlations indicates a strong trial-and-

error effect in the decision process as the decision maker evidently

attempts to compensate for former decisions.

TABLE 2

Pearson Product-Moment-Correlations of
Material Decisions with 1 Period Lagged Decisions

Amy vS. Amg

Period Correlation Significance Sample Size

3 -.52 .001 118

-.37 .001 114
5 -.15 .062 111
6 -.62 .001 95
7 -.32 .005 63

-.59 .001 29
9 -.08 «SIEN 20
10 -.81 .001 14

*not significant
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Table 3 further examines the reaction relationships by relating
the materials reaction to the prior period's materials and cost reaction
functions. The results further support H3 with 3 out of the 4
regressions significant at the 5% level. However, none of the cost

reactions contributes substantially for variance explanation.

Based on the HIF model presented in Figure 1, H4 postulates a
feedback effect of delayed information. Four types of cues are receijved:
variance information, past decisions, the general environmental
parameters and other past information. The above mentioned effects

could be expressed by the following formulae:
Pt = f(Kt_], r(Kt), Kt-2’ r(Kt_Z), R |

where: r(K) reaction function for decision type K
K a (advertising), m( materials) or q (quantity produced)
and the general reaction function

r(Ke) = Ky - Ky

which Teads to the reaction function for the materials decision
= Am, =m

r(m -m

t) t t-1

Table 4 displays the results of multiple regressions which regress 5t
and §t against independent explanatory variables. Regression analysis
has been extensively used in the construction of lens based explanatory

models (e.g., Libby, 1975).



22

¢ { (
L9ASL GO 3yl 3B JuedLyLUbLSy
Gy ¢ 8671 90°¢ 602 uos3eM-uLgang
x08°8 8" 1 x06°0€ x§G° Y 4 LLe43AQ
. g S . d
62l 120 G6€ AL wmumznvq
L2€°0 | 0S0° - €y G6" |260° Vay G2'€ |6Vl - Say 0" e|vLL” oy
Sa|qeLdep
ceztfooer- | S | roczlest- | Twv |aigiofosor- | ww | wpzrgfeser- | Owv Juspuadag
4 *SURA 1 *SJdeA 4 *Sdep 4 *Sdep
S, "Aep e3od *dopuy | S, "deA e1°d *dapuy | s, "4ep e1ed *dapur| s, *dep €394 *dapui
1/ g 9 L sa|qeLdep
il ol el i Juapuadaput

UOL10eay 1S0) PuP S|PLUIICW S,POLUSd JOLJd JO UOLIOUN{ B SB UOLIIe3Y S|eLJdley

suoLssaubay asitmdalsg

€ J18vl



23

L67L = M0 | «€0°L = 4 |E9E" = ¥ "[PY] 161 = MA| #EE"L = 4 092" = ¥ “OPV |[enreS2'Z = MO 469705 = 4] 98 = u ‘Tpy
g2l 95" - L
9¢°2 g5* Poy
02°2 s by Sv°0/ 16° - 5
8" ¥ 62" £ 26" 18 98°2 by
0 ¥ pLoL & §.°68 66°5- 5
£v°g 05" - s 181 i Suy 29°8 gL - Juy
8L°¢ 91" Tey §51°2 pL° L Rl 58" Jey
270 10° Vg S5 26 Suy 58°96 65" Loy
2L°9 b2 Tey 65°6 62° by 2" €6 5t e
92" L 85" g Le°81 op° 5d 19°112 6L°L %
sorgeraen | %8 | quspuchopur | [serqaraen | T8 | quspusdopnr || seiemiamh | % P8 | syomeerien
Sq :9|qetaep juspuadaqg oa :9]qeLaep juapuada(q hm :9]qeLJdep juapuadag

~

w

v wum<w

S31nsay uoissaubay burljss 1a6png




A11ABSULL0D LI NW 40J 3533 UOSIBM-ULQUNG yyyy

*
L e S e S S ol O o, e
*s3ybLam e19g SB 03 PBUUIDL OS|R SIUDLOLJ4ID0D UOLSSBJUBIJ pazipaepuels ayj ade SP19f
“LSASL %G 3Yz 3e jJuedLjLubig
98°L = MO |xlt°1SL = 4 926" = ¥ “(PV | [96°L = MO | %08°002 = 4 |£G6° = ¥ "Fpy || 28°L = Ma | x80°0¥9S = 4 [ 866" = ¥ “fpy
b1 bo" - Vg
9€°9 sy - ¥ 61°5 50" - Sy
© 16°01 Lg° - by 80791 oL - 9q
L0°€L el td L7792 6L - Sey
66°S L0 Sey 15°6¥ ge" L- Vs 9¢ " 06. 8L’ Ley
L£°0 €0° - Vey £9°09 2L - Shy L1"2522 66° - %y
G6°Sl L Sy 6€°GE pL* ey 89 tZle T 9
98" /1 6¢" by 9€ 612 pe* %oy 95°£02 60° 9
£9°€9 11 s 2€° 07 £2°2 9s 19°6.6 2L°1- Ss
I T O | S - R TR

s31|ns8y uoLssaJdbay burjyag 39bpng

(pepniou0d) ¢ 3714yl




25

The results show a significant linear relationship between
budgeted sales and profit and previous cue variables. Considering that
the significant cue variables include both environmental and feedback
cues this may be viewed as indirect evidence that a joint effect exists
between cue and feedback cue utilization. It seems quite clear from
the results that sale estimates are much easier to predict, as profits
are a considerably more sensitive measure than either sales or costs.
The results also show a remarkable consistency in terms of inter-period
comparisons as budget estimates for periods 7, 6 and 5 are predictable
at similar Tevels and include approximately the same variables. It is
also noteworthy that the previous period's performance cue is most

generally the strongest determinant of the estimate being analyzed.

Again it should be pointed out that this analysis is exploratory
in nature. It can be interpreted at most as an indication that recent
decisions and budget variances might be significant determinants of
current and future decisions. Hypothesis 3 points out that decision
makers may tend to act in a trial-and-error type approach alternating
increments and decrements to decisions on the basic variables.
Meanwhile, H4 points toward the ability to have significant success in

predicting human budget estimates.

Information Issues

Variance information is the major information issue considered.
Accounting is a process of data collection, processing, storage and

presentation of information, and information presentation raises two
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key questions. What information should be presented and in what format

should it be presented?

Laboratory studies have been conducted which present alternative
information structures to different groups of decision makers and
examine the outcomes related to these experimental factors. Mock (1973)
examined two information structures, one using, one not using, budget
information. Results indicated improved performance with explicit
budget information, but this was at the expense of increased decision

time.

In terms of the Figure 1 model, Mock's (1973) results imply that
explicit variance information will lead to higher feedback cue
utilization by the simplification of the feedback cue utilization task
and an attention direction effect. This might Tead to improved task
performance and decision making accuracy. As the focus of this study
is on variance information, the effect of variance cues on subjects'
budget objectives is also important. Although behavior, too, should be
affected by budgets, explicit (as opposed to implicit) variance
information should have 1little, if any, effect on decision maker

internalization of particular organizational objectives.

H5: There will be no significant effect of variance information

on the internalized objectives of the decision makers.

Stedry and Kay (1966) indicate that the budget often becomes an

objective in itself, and this may lead to dysfunctional budget processes.
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Ridgeway (1956) discussed the dysfunctional features of performance

measures by demonstrating that most performance measures will tend to
effect (and perhaps bias) the task being performed. The HIF model
indicates a joint effect of environmental and feedback cue utilization.
The "magnitude" of the cue utilization will indicate the strength of
the "budget feedback" effect. This can be interpreted as the effect

of the corrective measures taken and filtered through the subject's
perception of budget importance. Difficulties in the separate
measurement of the effects of these two types of cues leads to the need
for external measurement of objective emphasis by decision makers. If
differences in objective perception are found, they would tend to
indicate strong feedback cue effects to the point of influencing
subjects' objective functions. To examine this, question 8 of the post-
questionnaire asked subjects to distribute 100 points among the four
stated objectives: 1) profit maximization, 2) budget accuracy,

3) decision speed, and 4) quality of information processing.

Hypothesis testing entails a t-test for significance in the
difference of the mean points assigned to each objective. The results
displayed in Table 5 do not denote any significant change in objectives

based on variance information, thus supporting the stated hypothesis.

If Hypothesis 5 had been rejected, the results would imply a
change in the objectives involved in the human decision model depicted
in step 3 of Figure 1. Such an effect is expected only when major

feedback factors are found which significantly change the subjects' view-

of-the-world.



28

TABLE 5

Average Points Assigned to Objective Importance
in Relation to Variance Information

Information Stfucture
3 v No " T S g 1
Objective Pairiiansa Variance Significance ample

Profit Maximization 47.68 47.34 N.S.* 118
Budget Accuracy 22.74 22.72 N.S. 118
Decision Speed 13.77 15,75 N.S. 118
Quality of Information 15.81 14.18 N.S. 118

*N.S. t-test not significant at the 10% level.

H6: Explicit variance information will provide improved

decision maker profit performance.

H7: Explicit variance information will increase decision

maker decision time.

H8: Explicit variance information will improve decision

maker budget accuracy.

Hypotheses 6 to 8, deal with the effect of explicit versus impl

icit

variance information. Explicit variance information provides additional

feedback cues to the decision maker and therefore there is potential
increased feedback cue utilization. These effects are dependent on
decision maker's perception of the importance of budgeting in his
decision process. If he perceives the budget to be unimportant, the

effects on budgets of any variance information may be expected to be

negligible.

for

the
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In order to evaluate hypothesis 6, decision maker performahce is
measured in terms of optimum normalized profits. Table 6 displays the
means used in the hypothesis testing. The result of a paired t-test

(t = 1.64) supports the stated hypothesis at the 10% level.

Hypothesis 7 examines another effect expected through the
interpretation of Figure 1 in that subjects who receive variance
information will take more time to make decisions than subjects without
explicit variance information. Table 6 displays average decision time
per subject for each variance information structure. The results are
not significantly different on either a period-by-period basis or for
the overall paired t-test (t = .41). The results do not support the
stated hypothesis although their difference is consistent with previous
findings (Mock, 1973) where the combined effect of required budgets and
additional budget feedback resulted in significantly greater decision
time. These results might be interpreted as suggesting that subjects
have compensated for the lack of variance information by spending
additional time analyzing their results before the following decision,

maybe even mentally doing the variance calculation.

Hypothesis 8 states that variance information has a focusing effect
on perception leading to enhanced awareness of estimated versus actual
differences by the decision maker. Budget accuracy is best measured by
the optimum normalized absolute value profit variance. Paired t-tests
for the means of all 10 periods were performed comparing the experimental

and control groups. Both the optimum normalized absolute valye profit
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variance and the optimum normalized profit variance are displayed in
Table 6. Both paired t-tests for period means were found to be

significant at the .01 level, supporting the stated hypothesis.

Examining the results of hypotheses 6 to 8 which deal with the
value of variance information, a positive effect can be observed in
terms of performance improvement and budget accuracy while no significant
decision time effects were observed. These results would tend to
indicate that if the expected performance benefits result in larger
monetary values than the costs incurred in preparing variance

information, this information should be supplied.

Table 7 presents a summary of all preceding analyses. The
final section discusses the overall results, presents conclusions and

proposes paths for future research.

SUMMARY AND CONCLUSIONS

This paper has introduced a taxonomy that classifies accounting
budget studies into three areas and examined hypotheses within each of
these areas through a common focus: a human information processing

model. This focus was provided by a human information feedback mode]

introduced elsewhere in the literature.

A laboratory setting was utilized to perform an experiment with

126 subjects. Eight hypotheses were formulated of which SiX were

supported and two rejected.
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Hypotheses 1 and 2 discuss slack and learning by managers.
While strong evidence of learning was found in subject performance,
no slack was found to be introduced into profit estimates. A number
of reasons may have led to this "optimistic" behavior by the subjects
including lack of experimental realism, lack of slack behavior,
unusual optimism or the fact that the reward structure was perceived
by the subjects to be "output only" in Cherrington and Cherrington's

(1973) terms.

A related hypothesis considered whether a combined effect of
learning and decreased perceived need for (expected) budgetary slack
would result in increased budgetary accuracy. This efféct (at least
learning) was observed for budget variances measured both in terms

of absolute values of and actual profit variances.

Hypotheses 3 and 4 were designed mainly to consider the
methodological potential of HIP research to construct and test models
of cue utilization and decision making. The hypotheses may be
interpretéd under a HIP-feedback framework which is intended to provide
an integrating framework for organizational, behavioral and

informational issues.

Based upon a hypothesized relationship between feedback cues and
subsequent decisions, correlation and regression analyses were conducted
in an exploratory fashion. For both material input decisions and a set
of budget Judgments, significant relations between feedback cues and

decisions were observed. The results indicate the desirability of
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proceeding with the utilization of feedback models for the explanation

of budget phenomena.

Hypotheses 5 to 8 discussed informational issues. Tests of
hypotheses 5 and 7 did not result in significant effects of explicit
variance information on subjects' objectives or decision time. On the
other hand, hypotheses 6 and 8 support the impact of explicit variance
information on improved budget performance and budget accuracy. Taken
in the aggregate, these results seem to point, in terms of cost-benefit
analysis, towards the usefulness of explicit variance information.

Such information does not cost much either in data preparation or in a

manager's decision time while it does lead to improved decisions.

The final area for discussion concerns paths for future research.
Experimental results indicate that some Tink between budget and
performance (i.e., rewards for high profits and budget accuracy) should
be established in the experiment which, if perceived by the subject,
might make the budgeting process more meaningful. This would Tead to a
budget-output reinforcement situation and require new experimental testing
of the value of variance information. Hypotheses 1 and 2 provided
insights into the budget-slack phenomenon. Although the assumptions
concerning forecasting error are quite Timiting, extensions of this work
could develop methodologies to separate and study this effect. Another
area of research potential is the separation of the revenue and cost
slack effects and their interrelationships. The next step in this

research effort will concentrate on exploring the variates and constructs
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of the cognitive budget setting process as initially attempted here.
Hypothese 3 and 4 were a first effort toward formal modeling of the
budget decision and cue utilization process. These efforts, when
extended, might provide important insights into the organizational

budgeting process.
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