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THE EFFECTS OF INFORMATION DIVERSITY ON DECISION QUALITY IN

AN UNSTRUCTURED DECISION TASK

ABSTRACT

The major objective of this research was to study the effects  of 

information diversity on decision quality in an unstructured decision task. 

The information diversity in a set of cues was defined as the number of 

dimensions in the set. Two other independent variables studied were task 

learning and decision experience. Decision quality was operat ionalized to 

profit  and decision time.

The results from an experiment conducted to study these variables 

show that increasing information diversity increases decision time. This 

effect  was hypothesized from theory and prior findings. The hypothesized 

effects  for learning and experience were largely supported. In general, 

high experience and learning both resulted in higher decision quality. The

experiment revealed a number of interact ions between the variables. The

implications of these findings for practice and future research were

considered.
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THE EFFECTS OF INFORMATION DIVERSITY ON DECISION QUALITY IN 

AN UNSTRUCTURED DECISION TASK

INTRODUCTION

The informat ion  divers i ty  in a set  of cues provided to a decision maker 

will be de f ined  at  this in troductory s tage as the number of dimensions in the 

set.  Resea rch  is needed  into the e ff ec ts  of informat ion  divers i ty  on decision 

qua l i ty  and accountants  and systems analysts  should have an in te res t  in such 

research.  This is because Cl) there  is evidence which suggests  that  information 

d ivers i ty  may affect  decision quali ty,  (2) we curren t ly  have l i t t le  knowledge 

about  the n a tu re  of such e ffects  and, (3) accountants  and analysts  have 

ava i lable  a l t e rn a t iv e  account ing and report ing  methods which vary information 

divers i ty .  This argument  assumes information professionals  are  in te res ted  in 

the decis ion making performance result ing from the in formation they produce, 

and how they may improve such performance. The argument  will be pursued

in a l i t t l e  more detai l .

Account ing and systems researchers  have shown that  "information 

s t ruc tu res  a ff ec t  [decis ion-making]  performance" (Lewis, 1984). Examples of 

such s t ruc tu res  are: aggrega t ion  (Abdel-Khal ik ,  1973; Barefield,  1972), raw da ta  

and s ta t is t ic a l ly  summarized da ta  (Chervany and Dickson, 1974), value and 

events  accounting (Benbasat  and Dexter ,  1979), information load (Driver  and 

Mock 1975; Casey,  1980), and information supply and demand (Shields, 1983). 

In fo rmation  divers i ty  may be regarded  as an information s t ructure ,  and it too 

may affec t  decision quali ty.  Indeed,  as will be shown below, a number of the
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above structures (e.g. information load) confound a number of variables

together,  one being information diversity. The effect at t r ibuted to the 

structure may, in fact, be due to information diversity. Psychologists, Schroder, 

Driver and Streufert ,  (1967; Streufert ,  S.C., 1972; Streufert ,  1973) regard 

information diversi ty as an element of environmental complexity. They have 

developed a theory in which environmental complexity has an inverted U curve 

relationship with human information processing. Since decision quality is a 

result of human information processing, this theory suggests that environmental 

complexity may affect decision quality. Empirical tests  of Schroder, Driver and 

S tr eu fe r t ’s theory largely support it (Schroder et al., 1967; Streufert ,  1970; 

Streufert ,  S., 1972; S treufert  and Streufert ,  1969; Streufert ,  S.C., 1972; Streufert ,  

1973). However, they have not tested the theory in relation to the

information diversity element of environmental complexity.

While the discussion in the previous paragraph indicates that information

diversity may affect decision quality, we currently have very li tt le knowledge 

about the nature of the effect.  Accounting and systems researchers have not

studied the variable directly. It is true they may have studied it indirectly in 

the process of studying other s tructures (e.g. load). However, as will be shown 

below, in all such cases, information diversity has been confounded with other  

variables such that its effect cannot be determined. While Schroder et al.

include information diversity in their theory, they have not tested the theory 

in relation to that variable. In addition, their theory has differentiat ion and 

integrat ion of information as dependent variables, not decision quality.

Consequently, we have l itt le knowledge about the effects of information 

diversity on decision quality.
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Information professionals should be interested in the nature of these 

effects.  This is because they have available al te rnat ive accounting and 

reporting methods which vary information diversity. Examples of such 

al te rnat ive methods are: aggregation, summarization, models, exception reports, 

explanatory footnotes, multiple reports, and decision support systems. The use 

of such a l ternat ive methods often will result in varying information diversity. 

This in turn may affect  decision quality. If it is assumed accountants and 

analysts are interested in the effects the al ternat ives available to them have 

on decision quality, then they should be interested in the effects of 

information diversity.

This paper describes an experiment that seeks to provide insight into

the relationship between information diversity and decision quality. Two other 

independent variables included are practical decision-making experience and task 

learning. These variables were included because (as will be shown below)

there is evidence they may interact with information diversity.

The paper proceeds as follows. The remainder of this section discusses 

the nature of the variables studied, and the decision-making task used.

Following sections discuss, relevant empirical research in accounting and 

information systems, research hypotheses, method, results and discussion, and 

conclusion.

The major independent variable studied in this research is information 

diversity. This variable was defined at the beginning as the number of

di fferent  dimensions in a set of cues provided to a decision maker. The 

concept will now be elaborated.  If a decision maker has a set of cues to
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make a decision with, some of these cues may represent  d ifferent  dimensions 

and some may be repeated  dimensions. For example, assume the following cue 

set:

Time (years) 0 1 2 3 4

Cash Flow -10000 3000 3000 2800 2700

Cost of Capital 10%

Here there are 11 cues (5 time periods, 5 cash flows, and 1 cost of capital),

but there are only three dimensions (time, cash flow and cost of capital).1 

Eight of the cues are repeated dimensions -  a f te r  the initial time and cash 

flow there are four more repeti tions of each of these dimensions (the values

are different  but the dimensions are the same). The Schroder, Driver and 

Streufert  theory (Schroder et al. 1967; Streufert ,  S.C., 1972; Streufert ,  1973) 

suggests that repeated dimensions will affect decision quality differently from 

different  dimensions -  n repeated dimensions should be easier  to process than 

n different  dimensions.

The number of different  dimensions in a cue set may be called the 

absolute information diversity of the set (in the above example absolute 

diversity is 3). Relat ive diversity is the number of dimensions divided by the 

number of cues (3/11 or 27.3% in the example). The quanti ty of repeated

dimensions is the number of cues less the number of dimensions (8 in the

example).

Two additional independent variables studied in this research are

unstructured-decision-making experience and decision-task learning. Harvey,
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Hunt, and Schroder (1961) have found that  decision makers can learn to process 

higher environmental complexity. Experience and task learning are two 

d if ferent  types of learning. Unstructured-decision-making experience involves 

learning through experience over a range of unstructured decision tasks. Task 

learning involves learning on a particular decision task. The expert systems 

l i te ra tu re  (e.g. Hayes-Roth ,  Waterman and Lenat,  1983) also supports the study 

of task learning and experience. Experts  generally behave differently from 

novices and one way experts  become expert is through experience and task 

learning.

The dependent  variable in this research, decision quality, was 

operat ionalized to the two variables, profit and decision time. These la t te r  

two variables are two important dimensions of decision quality in practice. In 

practice, additional decision time has an opportunity cost.

In research on information structure it is important that the nature of 

the decision task is specified. This is because Libby and Lewis (1977) and 

Schroder, Driver and Streufert  (1967) argue that the effects of information 

structure may vary with context. Fleishman (1982) argues that,  in general the 

nature of the task has an important effect on human performance. The 

research in this paper uses an unstructured task. Decision makers will be 

unable to model the task completely. A heuristic decision process is necessary. 

Mason and Mitroff (1973) regard the structured/unstructured decision continuum 

as most important. Both types of decision require research because the 

decision processes involved are likely to be different  and the findings for one 

may not apply to the other. Unstructured decisions are commonly found in 

practice at the middle and upper levels of management.
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EMPIRICAL RESEARCH IN ACCOUNTING AND INFORMATION SYSTEMS

To this wri te r ’s knowledge no other  research has invest igated the 

separate effects of information diversity. There are a number of papers on

related topics of information structure,  but unfortunately,  none is strictly 

relevant  to this paper. There are three reasons:

(i) Some (e.g., Prat t ,  1982; McGhee, Shields and Birnberg, 1978; Benbasat 

and Dexter , 1982) have studied individual differences which are not 

the concern of this paper. Lewis (1984) supports the approach taken 

here when he states:

The overwhelming evidence to date  is that
information structures affect performance, that  
cognitive characterist ics do not affect performance and 
that information structures and cognitive 
characterist ics do not interact with respect to 
performance.

(ii) Others, (e.g., Shields, 1980; Shields, 1984; Snowball, 1980) have studied 

dependent  variables other than the ones studied here (profit and 

decision time).

(iii) Some researchers (e.g., Barefield, 1972; Abdel-Khalik,  1973; Chervany

and Dickson, 1974; Driver and Mock, 1975; Benbasat and Dexter,

1979; Casey, 1980; Shields, 1983; Mock and Vasarhelyi,  1984) have

varied information diversity indirectly in the process of studying the 

effects of other aspects of information structure on decision quality

e.g., aggregation, information load, value and events accounting, and 

information supply and demand. Since these studies were not really 

interested in investigating information diversity it should not be
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surprising that in all cases that variable has been confounded with 

others.  The confoundings in all papers are similar. Consequently, 

for brevity, they will be i l lustrated by reviewing only the Casey 

(1980) paper.

Casey (1980) studied information load. He manipulated the variable over

three levels as follows. The low load group received six ratios for three 

years for a number of firms 50% of which had gone bankrupt. The moderate 

load group received these ratios plus balance sheets  and P & L statements.  

The high load group received the previous information plus notes to the 

statements.  Dependent variables were bankruptcy-predict ion accuracy and 

decision time. The results were: the moderate group predicted significantly 

b e t t e r  than the low group and did not spend more time; the high group spent 

significantly more time than the moderate group and did not predict more

accurately.

Unfortunately,  Casey (1980) seems to confound five variables together in 

his load manipulation -  uncertainty,  i rrelevant  data,  information diversity, 

repea ted  dimensions, and information value. It is probable that as load 

increased, i rrelevant  data  would increase, uncertainty would change, the number 

of d ifferent  dimensions of information (information diversity) would increase, 

and the quanti ty of repeated  dimensions of information would increase. The 

information value confounding is less obvious requiring g rea ter  explanation. As

information load increased in Casey’s experiment so probably also would the 

value of the information. These two effects (load and value) are confounded 

together.  The load effect is of a cognitive psychological nature.  It is due to

the inability of humans to process high volumes of information. Information
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value is the added profits due to the information resulting in be t te r  decision 

making. Information can be valued using a stat is tical  mathematical calculation 

described in Committee on Managerial Decision Models (1969); Davis (1974); or 

Cook and Russell (1981).

The confounding of these five variables together means that  the effects 

of any one are unknown. We do not know how much of the overall effect is 

due to any particular  variable. The effects of the individual variables need to 

be untangled because they may be different,  and because their  relative 

strengths may vary from decision to decision. Permitting them to remain 

confounded in future experiments will be a likely cause of inconsistent results. 

Since all of the papers in (iii) above contain similar confoundings, they, along 

with Casey’s (1980) paper, add l itt le to our knowledge about the effects of 

information diversity on decision quality.

This review of Casey’s (1980) paper clearly i llustrates the importance of 

controlling non-experimental  variables in research in the information structure 

area. Failure to do so will be a likely cause of inconsistent results in 

different  experiments, a situation which has been widespread in the past. The 

author believes that it is time to try to achieve grea ter  control in research in 

this area. Consequently, a prime objective of this research has been control 

over the experimental task in order that confoundings might be eliminated.

RESEARCH HYPOTHESES

There are a number of ways that information diversity might be studied. 

It is studied in this research as follows. Relat ive diversity within a constant



cue set  size is s tudied by holding the number of cues constant  and varying 

re la t ive  d ive rs i ty  i.e. within a constan t  cue set  size, d i f f e ren t  dimensions are

9

s u bs t i tu te d  for an equal number of r epe a te d  dimensions (and vice versa)  and

the e f fec t s  noted.

Hypotheses  about the e ffec ts  of r e la t ive  information divers i ty  will be

deve loped  from the resea rch  in psychology of Schroder, Dr iver  and S t reu fe r t .2 

Schroder , Dr iver  and S t r e u f e r t ’s theory proposes that  if environmental

complexity  is p lo t t ed  on the X axis, and level of information processing on the

Y axis, an in ver ted  U curve will resul t.  Informat ion divers i ty  is an element  

of environmenta l  complexity and the theory argues tha t  each element

se pa ra te ly  will produce the effect .  Schroder, Driver  and S t re u fe r t  have most

commonly ope ra t iona l ized  level  of information processing to numbers of

in formation d i f fe ren t i a t ions  and in tegrat ions.  The empirical findings support

the theory  when number of in tegra t ions is the dependent  variable.  In this

case the curve has regular ly peaked at 10 cues "of diverse information". 

However ,  with number of d i f f e ren t i a t ions  as the dependen t  variable , S t reufer t

(1970) found tha t  while the curve ceased to rise at about  the same point (10

cues of diverse  information)  it then level led out  and became asymptot ic  to the

X axis.

Applying this theory to the development  of information divers ity

hypotheses  resu l ts  in the following:

HI: as re l a t ive  divers i ty  increases , prof i t  will reduce.

H2: as r e la t ive  divers i ty  increases,  decision time will increase.

The following sect ion shows that  in the experiment  conducted in this research,

both high and low re la t ive  divers i ty  subjects received more than 10 cues of
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diverse information. Hence all subjects should be on the downward slope of 

the SDS integrat ions curve and on the level part of the SDS differentiat ions 

curve. According to Schroder, Driver and Streufert  the higher diversity 

subjects would have higher environmental complexity (than the lower diversity 

subjects), and consequently would be able to carry out fewer information 

integrat ions and only the same number of differentiat ions.  However, if high 

diversity subjects were to make decisions of equal quality to low diversity 

subjects, they would have to make a higher number of differentiat ions and 

integrations.  More differentiat ions would be required to describe the 

additional dimensions in the high diversity information and more integrations

would be required to relate them. Since high diversi ty subjects are unable to

carry out the required information processing their decision quality should fall 

and this should manifest in reduced profit and higher decision time.

Harvey, Hunt and Schroder (1961) have found that subjects can learn to 

process higher levels of environmental complexity. The finding is that subjects 

with higher learning process more information at all levels of environmental 

complexity. It is assumed here that the higher the amount of information 

processed the higher the resulting decision quality. Since decision-making

experience and task learning are two different  types of learning this argument

leads to the following hypotheses:

H3: as decision-making experience increases, profit will increase.

H4: as decision-making experience increases, decision time will reduce.

H5: as task learning increases, profit will increase.

H6: as task learning increases, decision time will reduce.

Experience and task learning may interact  with information diversity and with 

each other. However, current theory is inadequate to provide a base for
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hypothesizing such interactions. Any interactions found in this research may be 

used as the basis of future hypotheses.

METHOD

Subjects

Twenty subjects with practical unstructured decision-making experience 

and 20 subjects with no such experience were used. Experienced subjects were 

employed in business and government administration. Their experience ranged 

from two to twenty years with a mean of 9.3 years. Inexperienced subjects 

were students in an advanced undergraduate course in the Department of 

Accounting at the Queensland Institute of Technology. All subjects were 

familiar with the type of information provided in the experiment.

Design

The experiment in the research used a 2 x 2 x 2 factorial design where 

there were: (1) two levels of relative diversity, (2) two levels of decision 

experience and (3) two levels of task learning. Task learning was a repeated 

measures factor. Subjects in the two experience groups were randomly 

assigned to the two relative diversity groups.

Experimental Task

This section discusses in turn (1) the general nature of the experimental 

task, (2) the manner in which the independent and dependent variables were
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operationalized,  (3) the manner in which extraneous variables, which have been 

confounded in prior research, were controlled, and (4) the reliability and face 

validity of the task.

General  Nature of the Task

The aim in constructing the task was to produce a reasonably realistic 

yet not too complex unstructured decision-making task. Subjects were required 

to "manage" individually a firm in a simulated market. The task was 

conducted in a series of seven sessions of approximately one hour each (one 

session per week). In the first introductory session subjects studied a Manual 

that described the task, and questions were answered. The manual described 

the firm and the market in which it operated.  The firm was competing

against two competitors in three areas of approximately equal market potential.

Subjects were advised their goal should be profit maximization. To assist

subjects in estimating the relationships between variables the Manual provided

them with the results of their firm from the immediate past period and with 

details of competitor  decisions from two immediate past periods.

In subsequent sessions each subject managed his/her firm. In each 

session subjects managed their firm for one period and made a set of

managerial decisions. The decision set was: for each area -  price, advertising

expenditure, number of salespersons hired, salespersons fired, products ordered; 

for the whole firm -  credit terms, delivery expenditure. At the completion of 

each session, decision sets were processed by a computer program which

simulated the market .3 Competitor decisions were built into the simulation

program by the experimenter .4 To make the results of experimental conditions
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comparable ,  each competed  against  the same set  of compet i tor  decisions. 

F u r th e r  de ta i ls  about  how this was achieved will be given short ly.  Given the 

decis ions of the subject  and his/her compet i tors  the program calculated the 

f i rm’s o rder s  received,  resul ts ,  and financial  posit ion for the period. These, 

t o g e th e r  wi th  compet i to r  and some o ther  information were ou tp u t t ed  by the 

program in a Management  Repor t  (see Appendix 1). This repor t  was given to 

the subject  a t  the beginning of the next  session.

Opera t iona l i za t ion  of Variab les

Recall  tha t  this experiment  s tudied rela t ive  information divers i ty  within 

a cons tan t  cue set  size. Re la t ive  divers i ty  was manipulated over  two levels 

(high and low) by giving subjects incomplete in formation about  the prices and 

advert is ing  expendi tu res  of the two competitors .  The management  report  (see 

Appendix 1) provided to subjects at the beginning of each period contained 

informat ion  about compet i tor  prices and advert is ing  expendi tures  in the 

immedia te  past  period. The incomplete information about  the two competitors 

was manipu la ted  so as to give one experimental  group information of higher 

r e la t ive  d iver s i ty  than the o ther  group. This was done as follows:

Low information divers i ty  group:

(i) half  of the group received price information about  the two

compet i to rs  but no advert is ing information;

(ii) the o ther  half received advert is ing information but no price

information.



14

High information diversity group:

(i) half of the group received price but no advertising information for

Competitor 1, and advertising but no price information for

Competitor 2.

the other half received advertising but no price information for

Competitor 1, and price but no advertising information for

Competitor  2.5

The subject manual for this experiment advised that competitor  information was 

obtained by a market survey, and that this survey seldom provided complete 

information. In fact it was always incomplete.

The above description of the competitor  price/advertising manipulation 

shows that,  the low diversity group received only one type (price cn 

advertising), while the high diversity group received two types (price and 

advertising). Assuming that price and advertising are two different  dimensions 

in the competitor  information, then the high diversity group received one more 

dimension of information than the low diversity group. Note also that the

number of cues was the same for both experimental groups. Thus relative 

diversity has been manipulated within a constant cue set size -  and the high 

diversity group received relatively more diverse information (one additional

dimension) than the low diversity group. The assumption that price and

advertising were two different  dimensions was tested by correlating price with 

advertising in the decisions made by the subjects. The Pearson r coefficient

was -.057 which was not significant. The low value of the coefficient

indicates that price and advertising were two different  dimensions in the 

decision making of subjects. It shows that a number of different  

price/advertising strategies were used. Consequently, it seems reasonable to
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assume that  price and advertising would have been perceived by subjects as 

two d if ferent  dimensions in the competitor  information.

It might be argued that this operat ionalizat ion of information diversity 

is not a s trong one -  high diversity information is only one dimension greater  

than low diversity information. However, the operat ionalizat ion is designed to 

permit the control of extraneous variables, a prime objective in this research. 

This will be discussed in the next section.

The variable "task learning" was operat ionalized to two levels by having 

subjects play one set of three periods (trial 1) and then restart ing the 

simulation and having a second set of three periods played (trial 2).6 Subjects 

were not advised of the number of periods in each trial to avoid "end-of-  

game" effects.  Learning effects were measured by comparing the results from 

the two trials.

Profit  and decision time were the dependent variables. Profit was 

measured using generally accepted accounting standards (see Appendix 1).

7Decision time was measured using a digital stop clock.

Control of Extraneous Variables

A prime objective of this research was to control variables that have 

been confounded in prior research in related areas (refer  to earlier  review of 

Casey (1980)). Note that,  taken as a whole, the high and low diversity groups 

are completely balanced as far as information received is concerned. In each 

group: (i) half received price information about Competitor 1, (ii) half received



16

price information about Competitor  2, (iii) half received advert ising information 

about Competitor  1, and (iv) half received advert ising information about 

Competitor  2. This information balancing controls for uncertainty and 

information value. Irrelevant  data  is controlled because, a priori, there is no 

irrelevant  data in the information manipulated in operationalizing information 

diversity (i.e., it is assumed competitor price and advert ising information is 

relevant  to each subject).

A further  control was needed to guard against the possibility that a 

competitor  may be easier to compete against in one trial than the other. 

Note that for each of the two trials, a separate decision set was necessary 

for each competitor. The two decision sets for each competitor  will be 

referred to sets A and B. The desired control was achieved by balancing 

competitor  decision sets over the two trials such that  half the subjects in each 

diversity group competed against set A in trial 1 and set B in trial  2, while 

the other  half competed against set B in trial 1 and set A in trial 2.

Reliability and Face Validity

The reliability and face validity of the task were measured. The 

reliability coefficients of equivalence (Brown, 1970) were: profit,  .272*; decision 

time, .639** (* = p < .05; ** = p < .01). The coefficients are significant at 

the .05 level and are considered sat isfactory for the purposes of this research, 

bearing in mind that Nunnally (1970) argues that lower standards are

acceptable in instruments used for research, compared with those used in 

applied (e.g. clinical) psychology.
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The face validity of the task was measured by having subjects rate on

a five point rat ing scale (1 = very unreasonable; 5 = very reasonable) the

degree to which they believed the task "would represent  practical decision 

making of an unstructured type". Dubin (1978) argues that validity can only

be measured in a judgmental fashion such as this. He is highly critical of 

cr iter ion measures of validity. The mean rating was 2.85. This is closest to

the 3 point on the scale which was labelled "in between". Considering that it 

is always very difficult to simulate real life s ituations in the laboratory,  these

ratings are regarded here as satisfactory.

RESULTS AND DISCUSSION

The two dependent  variables were first correlated to see if they were 

separa te  dimensions of decision quality. Separate Pearson r coefficients were 

calculated for each learning trial. Par t ial -correlat ion analysis was carried out 

to remove the effects of information diversity, and experience. The 

coefficients were .138 for trial 1 and .351 for trial 2. The former is not 

significant while the la t te r  is significant at the .05 level. These coefficients 

seem to indicate that the relationship between profit  and decision time is low. 

Consequently, they should be trea ted  as two separate dimensions of decision 

quality.

Research hypotheses were tested with ANOVA and Newman-Keuls post 

hoc analysis. Tables 1 and 2 show the ANOVA tables for profit and decision 

time respectively. Table 3 gives the means for main effects and two-way 

interact ions which are significant or approach significance (p < .1).
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Tables 1 and 2 reveal that relat ive diversi ty has had an effect on 

decision time but not on profit. Table 3 shows that the time means are as

predicted by H2 -  as relat ive diversity increases, decision time increases.

Hence H2 is supported but HI is not. The information diversity effect on 

decision time is substantial.  High diversity time is 128.6% of low diversity 

time. This effect has been produced with only one additional dimension of 

information. Grea te r  differences in information diversity may produce even 

more substantial effects. This should be invest igated in future research.

INSERT TABLES 1, 2 & 3 ABOUT HERE

In the decision-time results (see Table 2), an interact ion between 

information diversity and learning approaches significance (p = .095). The

means in Table 3 indicate that learning reduces the effect  of information 

diversity on time, but the effect  still remains in the second trial.

Tables 1 and 2 show that learning has had a strong main effect on

both profit  and time. The means (Table 3) show that H5 and H6 are 

supported. Increased learning has increased profit and reduced time. Learning

has also been involved in four interactions. One (diversity x learning) was 

discussed in the previous paragraph. The other  three will be considered 

shortly.

Although there are no experience main effects, the experience hypotheses 

H3 and H4 are partly supported in three interactions -  diversity x experience, 

and learning x experience in both profit and time results (see Tables 1, 2 and 

3). Newman-Keuls post hoc analysis of the diversity x experience interaction
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reveals  that  (i) at the low diversity level, high experience subjects made more 

profit  than low experience subjects (p = .052); but at the high diversity level, 

profit  differences due to experience were insignificant; and (ii) at the low 

diversi ty level, time differences due to experience were insignificant; but at 

the high diversity level, high experience subjects took significantly less time (p 

= .062). Hence, high experience subjects have performed be t te r  in terms of 

one measure of decision quality (but not both) at each diversity level. 

Consequently H3 and H4 are partly supported. Newman-Keuls analysis of the 

learning x experience interact ions show that at the low learning level, high 

experience subjects made more profit (p = .058) and took significantly less 

time (p = .056) than the low experience subjects. However, increased learning 

el iminates these effects. Hence H3 and H4 are supported at the low learning 

level.

Table 2 shows a significant 3-way interaction. Newman-Keuls post hoc 

analysis reveals that the experience effect on time is s trongest in the high 

diversity, low learning condition. It seems that experience made a grea ter  

difference at the more difficult high diversity level, but that increased learning 

reduced this effect.

CONCLUSION

The previous section shows that a number of the research hypotheses 

have been supported. Table 4 summarizes the hypotheses and the degree to 

which they have been supported in the empirical tests. The support for 

hypothesis H2 provides a confirmatory test  of the Schroder, Driver, and 

S t reu fe r t8 theory in relation to the relat ive information diversity element of
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environmental complexity. The theory was previously untested in respect of 

that  element. This research has also produced a number of interactions 

between the independent variables. Current theory was not sufficiently 

developed to enable the statement of hypotheses about such effects.

Consequently, interact ion findings require replication before emphasis can be 

placed upon them.

INSERT TABLE 4 HERE

In this research, information diversity did not affect  profit. However, if

high diversi ty subjects had been restr icted to the lower decision time used by 

low diversi ty subjects, the l i tera ture (e.g., Wright, 1974) suggests that they 

would have made lower profit. This is because high diversity subjects took

significantly more decision time than low diversity subjects, and restricting the

high diversi ty subjects to the low diversity time would have placed them under 

time pressure. The l i terature shows (e.g., Wright, 1974) that time pressure 

results in lower quality decision making (e.g., lower profit). Future research 

should invest igate this issue more fully.

The findings in this research have practical implications which will now

be considered. The major practical implication concerns the effects of relative 

information diversity. Higher information diversity has resulted in substantially

higher decision time for both high and low experienced subjects. The effect 

has been produced with only a small difference (one dimension) in information 

diversity. Larger differences may produce stronger effects and may affect 

profit. There is a need for further  research in that regard. Nevertheless,

given that decision time has an opportunity cost, the findings at this stage
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seem to suggest  tha t  in practice  the accountant  and analyst  should be 

concerned if a decision maker  is to be provided with a repor t  containing a 

high number of d i f f e ren t  dimensions ( information diversity) . In this case, 

cons iderat ion  should be given to the use of aggregat ion ,  models, or except ion 

repor t ing  to reduce the number of dimensions. Also there  should be concern if 

the use of exp lana tory  foo tno tes  or mult iple repor t s  resul ts  in a considerable

increase in in formation diversity.  More research findings are  necessary to give

p rac t i t io ner s  more concrete  guidel ines  on these issues.

The findings here  also have implications for fu tu re  research. First ,  as 

noted  in the previous paragraph,  research is needed  into the effects  of 

information divers i ty  at  levels o ther  than those s tudied in this paper. Second,

resea rch  is needed  to tes t  if res t r ic t ing  high divers i ty  subjects to the decision

time of low divers i ty  subjects will resul t in lower prof it .  Also, a more

sophis t icated variable/dimension model should now be invest igated.  This

research  s tudied information divers i ty  by manipulat ing two variables  which were 

d i f f e re n t  dimensions. A more sophis t icated model would also cover s ituations 

where two or more var iables  were corre la ted  (i.e. they load on the same

dimension), and where a variable loads on two or more dimensions. A fu r ther

implication is tha t  this research shows that  inexperienced decision makers are

not  good su rroga tes  for experienced decision makers. Experience has had

significant  e ff ec ts  on both dependent  variables  and has been involved in a

number of interact ions.  While task learning has also had both main and

in te rac t ive  effects ,  this var iable does not have the same important  implications 

because task learning is normally low in unstructu red  decision making in

practice . The ear l ier  review in this paper  of prior  research,  indicates that  in
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future research, considerable care should be taken to control possible 

confounding variables.
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FOOTNOTES

This assumes each type of variable is a different  dimension. In other  

words, it assumes that correlations between pairs of variables are 

insignificant. Factor analysis would be necessary to see if this 

assumption is correct. Of course in practice, it is sometimes found that 

variables are correlated (i.e. they load on the same dimension), and that 

one variable may load on more than one dimension. This research elects 

to study the more fundamental issue first, and thereby makes the above 

assumption. If this produces significant results the assumption should be 

relaxed, and situations where two or more variables are correlated,  and 

where a variable loads on two or more dimensions should be studied.

Schroder et al., 1967; Streufert ,  1970; Streufert ,  S., 1972; Streufert  and 

Streufer t ,  1969; Streufert ,  S.C., 1972; Streufert ,  1973. Caution must be 

exercised in generalizing from this research to the managerial decision­

making area.

The simulation model incorporated the economic concepts of demand curve 

(for price) and declining marginal utility for advertising and salespersons. 

Subjects were not advised these relationships or of the effect of credit 

terms. It would not have been possible for subjects to work out these 

relationships accurately by trial and error  within the time constraints of 

the experiment.

The experimenter  at tempted to make decisions representat ive of practical 

decision making. The validity results discussed la ter  seem to indicate 

that  subjects found them such.
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The management  report  provided information o ther  than tha t  manipulated 

(competi tor  price and advert ising).  However ,  this o ther  information was 

the same for both experimenta l  groups. Consequently , it does not affect  

the opera t iona l iza t ion  of information divers ity.

Two sets  of th ree  sessions + the introductory session = the 7 sessions

ment ioned earl ier.

The profi t  for each subject for each t rial  was measured  by adding the 

prof i t s  for the three periods in the trial.  The decision time for  each 

subject for each t rial  was measured by adding the decision times for the 

second and third periods in the trial. The reason the time for the first  

period was el iminated was that  in the first  period of the f irst  trial

subjects did not have to study their  resul ts  f rom the previous period, 

whereas  in the first  period of the second t rial  this was necessary (they

received the results from period 3 of the first  trial). Times for  the 

second and third periods in t rial  1 were,  however,  comparable  with those

for  the same periods in trial  2.

8 See foo tno te  2.
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Source S.S. D.F. M.S. F PROB.

Between Ss
A. Experience 247.95 1 247.95 .19
B. Info. Diversity .97 1 .97 .00
A x B 7853.48 1 7853.48 5.92 .019
Error Between 47785.56 36 1327.37

Within Ss
C. Learning 12415.14 1 12415.14 16.78 .000
A x C 2765.25 1 2765.25 3.74 .058
B x C 354.49 1 354.49 .48
A x B x C 645.35 1 645.35 .87
Error 2 26637.08 36 739.92

Table 1: ANOVA of Profit ($’0000)

Source S.S. D.F. M.S. F PROB.

Between Ss
A. Experience 189.67 1 189.67 1.08 .307
B. Info. Diversity 976.78 1 976.78 5.55 .023
A x B 528.91 1 528.91 3.01 .088
Error Between 6336.23 36 176.01

Within Ss
C. Learning 9139.95 1 9139.95 140.20 .000
A x C 248.16 1 248.16 3.81 .056
B x C 187.82 1 187.82 2.88 .095
A x B x C 610.84 1 610.84 9.37 .004
Error 2 2346.86 36 65.19

Table 2: ANOVA of Decision Time (mins.)
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Ef fec t Level  of Level of Mean
Interact ion Interact ion
Variable 1 Variable 2 Profi t  ($’0000) Time (Mins)

diversity main effect . low ns 24.48
high 31.48

learning main effect . low 41.91 38.67
high 66.83 17.29

low div. low exper. 42.59 ns

div. x exper.
high exper. 65.93

high div. low exper. ns 35.59
high exper. 27.36

low learn. low exper. 34.28 41.97

learn, x exper.
high exper. 49.56 35.37

high learn. low exper. 
high exper.

ns ns

low learn. low div. ns 33.64
high div. 43.70

div. x learn.

high learn. low div. ns 15.33
high div. 19.26

Table 3: Main Ef fe ct  and 2-W ay Interact ion Means

(ns not significant)
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Hypothesis Support

HI: as relative diversity increases, profit will reduce Nil

H2: as relative diversity increases, decision time will increase Full

H3: as experience increases, profit will increase Partial

H4: as experience increases, decision time will reduce Partial

H5: as task learning increases, profit will increase Full

H6: as task learning increases, decision time will reduce Full

Table 4: Summary of Research Hypotheses and Results from Their Empirical
Tests



28

REFERENCES

A bde l -K ha l ik ,  A.R., "The Ef fec ts  of Aggrega t ing  Account ing Repor ts  on the 
Qual i ty  of the Lending Decision: An Empir ical  Invest igation,"  Empirical
Research in Accounting: Selected Studies 1973, Supplement  to Journal of
Account ing Research  (1973), pp. 104-138.

American Account ing Associat ion, Commit tee  on Managerial  Decision Models, 
"American Account ing Associat ion Repor t  of Commit tee  on Managerial  Decision 
Models," Supplement  to the Account ing Review (1969), pp. 42-76 .

Baref ie ld ,  R., "The Ef fec t  of Aggregat ion  on Decision Making Success: A
Laborato ry  Study," Journal of Accounting Research (Autumn 1972), pp. 229-242.

Benbasat ,  I., and Dexter ,  A.S., "Value and Events  Approaches to Accounting: 
An Exper im en ta l  Evaluat ion," Account ing Review (October  1979), pp. 735-749.

Benbasat ,  I., and Dexte r ,  A.S., "Individual Diffe rences in the Use of Decision 
Support Aids," Journal of Account ing Research (Spring 1982), pp. 1-11.

Brown, F.G., Pr inciples  of Educat ional  and Psychological Tes t ing  (Holt,  R ineha rt  
and Winston, 1970).

Casey, C.J., "Variat ion in Account ing Informat ion Load: The Ef fec t  on Loan
Off icers ’ Predict ions of Bankruptcy," The Accounting Review (January 1980), pp. 
36-49.

Chervany,  N.L., and Dickson, G.W., "An Experimental  Evaluat ion  of Information 
Over load  in a Product ion Environment ,” Management  Science (June 1974), pp. 
1335-1344.

Cook, T.M., and Russell ,  R.A., Introduction to Management  Science (2nd ed., 
P re n t i c e -H a l l ,  1981).

Davis, G.B., Management  Informat ion Systems (McGraw-Hil l ,  1974).

Driver , M.J., and Mock, T., "Human Information Processing, Decision Style 
Theory,  Account ing Informat ion  Systems," The Accounting Review (July 1975), pp. 
490-508.

Dubin, R., Theory Building (Revised edit ion,  Free Press,  1978).

Fleishman, E.A., "Systems for Describing Human Tasks," American Psychologist  
(July 1982), pp. 821-832.

Harvey,  O.J., Hunt , D.E., and Schroder, H.M., Conceptual  Systems and Personal i ty  
Organizat ion (Wiley, 1961).

H a y e s -R o th ,  F., Waterman,  D.A., and Lenat,  D.B., Building Exper t  Systems 
(Addison-Wesley,  1983).

Hull, C.H., and Nie, N.H., SPSS Update  7 - 9  (McGraw-Hil l ,  1981).



29

Lewis,  B.L., Discussant’s Comments on: Context ,  Findings, and Method in
Cognitive Style Research:  A Comparat ive Study," in S. Moriari ty and E. Joyce
eds., Decision Making and Accounting:_____Current  Research (University of
Oklahoma, Cen t re  for Economic and Management  Research,  1984).

Libby, R., and Lewis, B.L., "Human In format ion Processing Research in 
Accounting: The S ta te  of the Art," Accounting, Organizat ions and Society (3,
1977), pp. 245-268.

McGhee, W., Shields, M.D., and Birnberg, J.G., "The Ef fec ts  of Personal i ty  on a 
Subject’s In formation  Processing," Accounting Review (July 1978), pp. 681-697.

Mason, R.O., and Mitroff,  1.1., "A Program for Research on Management  
Info rmat ion Systems," Management  Science (January 1973), pp. 475-487.

Mock, T.J., and Vasarhelyi ,  M.A., "Context , Findings, and Method in Cognitive 
Style Research: A Comparat ive  Study," in S. Moriari ty and E. Joyce eds.,
Decision Making and Accounting: Current  Research (University  of Oklahoma,
Cent re  for  Economic and Management  Research,  1984).

Nunnal ly,  J.C., Introduc t ion to Psychological Measurement  (McGraw-Hil l ,  1970).

P r a t t ,  J., "Pos t-Cogni t ive  Structure:  I t ’s De te rm inan ts  and Relat ionship to
Perce ived  In format ion  Use and Predict ive Accuracy," Journal of Accounting 
Research  (Spring 1982), pp. 189-209.

Schroder , H.M., Driver ,  M.J., and St reufe r t ,  S., Human Informat ion Processing 
(Holt,  R ineha r t  and Winston, 1967).

Shields, M.D., "Some Effects  of In formation Load on Search P a t t e rn s  Used to 
Analyze Per fo rmance  Reports," Accounting, Organizations and Society (4, 1980), 
pp. 429-442.

Shields, M.D., "Effects of Informat ion Supply and Demand on Judgment  Accuracy: 
Evidence from Corporate  Managers," Accounting Review (April 1983), pp. 284-  
303.

Shields, M.D., "A Predecis ional  Approach to the Measurement  of the Demand 
for In formation in a Performance Report," Accounting, Organizations and Society 
(3/4, 1984), pp. 355-363.

Snowball,  D., "Some Ef fects  of Accounting Expert i se  and Information Load: An 
Empirical Study," Accounting, Organizat ions and Society (3, 1980), pp. 323-338.

S t re u fe r t ,  S., "Complexity and Complex Decision Making," Journal of
Exper imenta l  Social Psychology (6, 1970), pp. 494-509.

S t re u fe r t ,  S., "Success and Response Rate  in Complex Decision Making," Journal 
of Expe rim enta l  Social Psychology (8, 1972), pp. 389-403.

S t re u fe r t ,  S., and St reufe r t ,  S.C., "The Effect  of Conceptual  Structure,  Fai lure 
and Success on Att r ibu t ion  of Causal ity and In te rper sona l  Atti tudes,"  Journal of 
Pe rsona l i ty  and Social Psychology (11, 1969), pp. 138-147.



30

Stre u fe r t ,  S.C., "Cognitive Complexity: A Review," Technical Repor t  #2  (Purdue 
Universi ty ,  1972).

S t reu fe r t ,  S.C., "Effects  of Informat ion  Relevance on Decision Making in 
Complex Environments," Memory and Cognition (3, 1973), pp. 224-228.

Wright, P., "The Harassed Decision Maker: Time Pressures ,  Distract ions,  and
the Use of Evidence," Journal  of Applied Psychology (1974), pp. 555-561.



A
PP

E
N

D
IX

 
1

M
AN

AG
EM

EN
T 

R
EP

O
R

T

CO
M

PA
NY

 N
O

. 
12

35
81

M
AN

AG
EM

EN
T 

SI
M

UL
AT

IO
N

RE
SU

LT
S 

FO
R 

PE
RI

O
D

 0

CO
M

PE
TI

TO
R 

IN
FO

RM
AT

IO
N

CO
M

PE
TI

TO
R 

1

CO
M

PE
TI

TO
R 

2

A
R

E
A

 
1

A
R

E
A

 2
A

R
E

A
PR

IC
E 

(♦
)

10
0

10
0

10
0

A
D

V
ER

TI
SI

N
G

 
($

)
10

00
00

10
00

00
10

00
00

NU
M

BE
R 

OF
 S

A
LE

34
EN

 
*71

 jj
m

30
30

30
CR

ED
IT

 T
ER

M
S

30
 D

AT
S

30
 D

AY
S

30
 D

AY
S

OR
DE

RS
 R

EC
EI

V
ED

 
(U

N
IT

S)
10

00
0

10
00

0
.1

00
00

PR
IC

E 
($

)
10

0
10

0
3.

00
A

D
V

ER
TI

SI
N

G
 

($
)

10
00

00
10

00
00

10
00

00
NU

M
BE

R 
OF

 S
AL

ES
M

EN
 S

EL
LI

N
G

30
30

30
CR

ED
IT

 T
ER

M
S

30
 D

AY
S

30
 D

AY
S

30
 D

AY
S

OR
DE

RS
 R

EC
EI

V
ED

 
(U

N
IT

S)
10

00
0

10
00

0
10

00
0

YO
UR

 C
OM

PA
NY

 A
RE

A 
SA

LE
S 

AN
A

LY
SI

S

A
R

E
A

 
1

A
R

EA
 2

A
R

EA
OR

DE
RS

 R
EC

EI
V

ED
 

(U
N

IT
S)

10
00

0
10

00
0

10
00

0
SA

LE
S 

VO
LU

M
E 

(U
N

IT
S)

10
00

0
10

00
0

10
0

0
0

PR
IC

E
10

0
10

0
10

0
A

DV
ER

TI
SI

N
G

10
00

00
10

00
00

10
0

0
0

0
NU

M
BE

R 
OF

 S
AL

ES
M

EN
 S

EL
LI

N
G

30
30

30
CR

ED
IT

 T
ER

M
S

30
 D

AY
S

30
 D

AY
S

30
 D

AY
S

PR
O

FI
T 

AN
D 

LO
SS

ST
AT

EM
EN

T
I T

CA
SH

 F
LO

W

SA
LE

S 
RE

VE
NU

E
X

3O
OO

OO
OI

RE
CE

IP
TS

-D
EB

TO
FS

29
70

00
0

EX
PE

N
SE

S
I

R
EC

EI
PT

3-
C

 A
SH

 G
AL

ES
0 

29
70

00
0

CO
ST

 O
F 

GO
OD

S 
SO

ID
 

(A
V 

CO
ST

 Î
6U

.6
90

0)
 1

$1
*0

70
0

I
d

is
b

u
r

s
e

m
e

n
t

:”

A
D

V
ER

TI
SI

N
G

30
00

00
I

PU
RC

HA
SE

'S
19

60
20

0
SA

LE
SM

EN
S 

SA
LA

RI
ES

75
6O

O
I

CA
SH

 E
XT

EN
SE

S
75

kk
76

SA
LE

SM
EN

S 
H

IR
IN

G
 C

OS
TS

0
I

(E
XC

LU
DI

NG
 D

ST
N 

A 
CO

ST
 O

DS
 S

O
ID

)
IN

CO
M

E 
TA

X
12

61
*3

1*
M

AR
KE

T 
SU

RV
EY

50
00

I
DE

LI
VE

RY
-S

TA
ND

AR
D

30
00

0
I

D
IV

ID
EN

D
12

00
00

 2
96

II
IO

'
D

EL
IV

ER
Y

-S
PE

CI
A

L
0

I
CH

AN
GE

 T
O 

CA
SH

 A
SS

ET
S

66
90

A
D

M
IN

IS
TR

A
TI

V
E 

EX
PE

NS
E

30
00

00
I

D
EP

RE
CI

A
TI

O
N

73
33

I
BA

LA
NC

E 
SH

EE
T

IN
VE

NT
OR

Y 
CA

RR
YI

NG
 C

OS
T

25
67

6
I

OR
DE

RI
NG

 C
OS

T
lfi

OO
O

I
A

SS
ET

S
IN

TE
RE

ST
 O

N 
OV

ER
DR

AF
T

0
27

02
50

9
I

CA
SH

10
00

00
0.

PR
O

FI
T 

BE
FO

RE
 I

NC
OM

E 
TA

X
29

7*
*9

1I
DE

BT
OR

S
1*

96
02

00
IN

CO
M

E 
TA

X
12

61
43

kl
IN

VE
NT

OR
Y

61
*6

90
0

PR
O

FI
T 

A
FT

ER
 I

NC
OM

E 
TA

X
17

10
57

1
BU

IL
D

IN
G

S 
FD

CT
. 

b 
F

IT
. 

(N
ET

 O
F 

D
U

N
) 1

*3
92

66
7 

10
99

97
67

DI
V

ID
EN

D
12

00
00

1
L

IA
B

IL
IT

IE
S

A
D

D
IT

IO
N

 T
O 

OW
NE

RS
 E

QU
IT

Y
5I

O
57

I
BA

NK
 G

VE
KD

Li
FT

0

I
OW

NE
R8

 E
QU

IT
Y

10
99

97
67

.1
09

99
76

7

OT
HE

R 
IN

FO
RM

AT
IO

N

TO
TA

L 
PR

O
FI

T 
TO

 D
AT

E 
($

,B
EF

OR
E 

D
IV

ID
EN

D
)

RA
TE

 O
F 

D
O

TA
TI

O
N

 D
UR

IN
G 

PE
RI

O
D

 
(P

ER
CE

N
T)

 
IN

VE
NT

OR
Y 

AV
 C

OS
T 

AT
 B

EG
IN

NI
NG

 O
F 

NE
XT

 P
ER

IO
D

 
IN

VE
NT

OR
Y 

AT
 E

ND
 O

F 
PE

RI
O

D
 

(U
N

IT
S)

IN
VE

NT
OR

Y 
A

T 
BE

G
H

EH
NO

 O
F 

NE
XT

 P
ER

IO
D

 
(U

N
IT

S)
 

NU
M

BE
R 

O
F 

SA
LE

SM
EN

 A
T 

ED
O I

N
N

IN
G

 0
7 

NE
XT

 P
ER

IO
D

TO
TA

L
17

10
57 1
.0

65
.1

77
5

A
R

E
A

 1
A

R
EA

 2
A

R
E

A
 :

10
00

0
33

33
33

33
33

3k
U

oo
oo

13
33

3
13

33
3

13
33

k
90

30
30

30


	working_papers_1987_no4_0001
	working_papers_1987_no4_0002
	working_papers_1987_no4_0003
	working_papers_1987_no4_0004
	working_papers_1987_no4_0005
	working_papers_1987_no4_0006
	working_papers_1987_no4_0007
	working_papers_1987_no4_0008
	working_papers_1987_no4_0009
	working_papers_1987_no4_0010
	working_papers_1987_no4_0011
	working_papers_1987_no4_0012
	working_papers_1987_no4_0013
	working_papers_1987_no4_0014
	working_papers_1987_no4_0015
	working_papers_1987_no4_0016
	working_papers_1987_no4_0017
	working_papers_1987_no4_0018
	working_papers_1987_no4_0019
	working_papers_1987_no4_0020
	working_papers_1987_no4_0021
	working_papers_1987_no4_0022
	working_papers_1987_no4_0023
	working_papers_1987_no4_0024
	working_papers_1987_no4_0025
	working_papers_1987_no4_0026
	working_papers_1987_no4_0027
	working_papers_1987_no4_0028
	working_papers_1987_no4_0029
	working_papers_1987_no4_0030
	working_papers_1987_no4_0031
	working_papers_1987_no4_0032
	working_papers_1987_no4_0033
	working_papers_1987_no4_0034
	working_papers_1987_no4_0035

