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ABSTRACT

The effectiveness of graphics in disclosing quantitative information on market risk is examined using
2n experimental study. Two groups of postgraduate students are presented with an extract of a firm’s
annual report containing information on market risk. One group of subjects are presented with purely

narrative disclosure, the other with a narrative disclosure supplemented with a graphical display.

The results from the experiment demonstrate the superiority of graphical supplemented market risk
disclosure format over purely narrative on four factors; predictive accuracy, confidence level of the

prediction, task easiness and report comprehensibility.

INTRODUCTION

Bank regulators, accounting standards setters and researchers have recommended that financial firms
involved in derivatives activities should improve the transparency of their market risk' exposure
through public disclosures.? The disclosure of more meaningful and useful information is thought
necessary to enable market participants to interpret the past performance of a bank in managing risk
exposures, to predict its future market risk profiles and to estimate the effect on the bank’s cash flows

and earnings.

Graphical presentation of quantitative information on market risk is an effective format to convey this

type of information. The Basle Committee (1994) recognises that graphs are effective modes of
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! The market risk arises from changes in interest rates, exchange rates and prices of underlying
instruments (for example bonds, equities, precious metals) and their derivatives (futures, swaps,
options and FRAs) (USGAQ 1994). Lately, many have shown their concern with market risk and
wanted to be well informed about how the financial institutions manage and control this type of risk
(USGAO, 1994 and Young 1996). This is because some of the world’s largest financial entities have
lost billions of dollars mostly due to this type of risk (Jorion, 1997).

? For example, Basle Committee (1994), Boudoukh et. al (1995), Bullen and Porterfield (1992),
Group of Thirty (1993, 1994), Reed (1995), USGAOQ (1994), ete.
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presentation and recommends financial institutions to use this technique to improve the disclosure of
market risk exposures. This is supported by Goodman et al. (1996) who report that graphical displays
facilitate the measurement, analysis and management of market risk. Beckstrom and McDonald (1993)
acknowledge that precise graphical representation of risk profiles enables market participants to

analyse risk more effectively.

The assumed superiority of graphical disclosure of quantitative information on market risk, however,
remains untested by any form of systematic study. This study explores this claim by using an
experimental design to investigate the effects of graphic presentation on decision making. Experimental
methodology has been used in previous studies to investigate the effects of graphical disclosure of
accounting and financial information on decision making (Amer, 1991; Blocher et al. 1986; Carey and
White, 1991; Desanctis and Jarvenpaa, 1989; Dickson et al. 1986; Hard and Vanecek, 1991; Harvey and
Bolger, 1996 and Sulivan, 1988). However, not only are the results from the experiments mixed, being
contigent upon the task, but above all the studies compare graphics with tabular format (table-versus-
graphs controversy). The findings of these studies cannot therefore be assumed to apply to the

problem of quantitative information communication in general nor to that of this market risk in

particular.

The aim of this study is to determine whether there is a performance advantage when financial firms
include graphical displays to disclose market risk profiles in their annual reports. In addition, the study
explores the underlying cognitive processes associated with inclusion of graphical, as opposed to
purely narrative disclosure. The experiment compares the two formats for their effects on decision
quality (predictive accuracy) and perceptions (confidence level, task easiness and report
comprehensibility) of users. The choice of these dependents is influenced by DeSanctis (1984), DeSanctis
and Jarvenpaa (1989), Dickson et al. (1986), Holstedt (1972) and Sulivan (1988).

The remainder of the paper is divided into three sections. The research methodology is considered in

section two and the results described in section three. Finally, the results are discussed in section four.

RESEARCH METHODOLOGY
Two identified formats of presentation of quantitative information on the market are compared: (1) 2

textual narrative with some quantitative information on the Value-at-Risk and (2) narrative with some




The Effectiveness Of Graphics In Disclosing Quantitative 69
Information On Market Risk: An Experimental Investigation

quantitative information on the Value-at-Risk and supplemented with graphic displays of market risk
profiles. These formats are chosen on the basis of a survey of the formats by eighty financial firms in

communicating quantitative information on market risk.

Subjects

Sixty MBA students from two universities in Malaysia are used as the subjects of this experiment.
Students are required by these universities to be proficient in English as the lectures are conducted in
the English language. The students have an average of 2.6 years of work experience and, at the time of
the experiment, had taken courses in accounting and finance. The average age of the students is 29 and
approximately seventy per cent of the sample are male. There is general consensus that students are
appropriate for this type of research. Dickson et al. (1986) suggest that it is appropriate to use student
subjects for this kind of exploratory, “theory building”. Ashton and Kramer (1980) report that the
decisions and underlying information-processing behaviour of students and primary decision makers
are very similar. Biehal and Chakravarti, (1982) also support the use of students on the basis of cost
considerations. In addition, it is possible to obtain large numbers of student subjects. Finally, it is
important to note that this kind of study is not concerned with the performance of decision makers in
professional context, but with the interrelationships between task, information display, and decision

making performance (Amer, 1991).

Procedure

Subjects are presented with a short case, based on annual reports of two banks, which describe the
market risk profiles and how the risk is managed. In the experimental task, subjects are asked to play the
role of banking analysts. They are asked to read the extract, and make a prediction on market risk for the
next year. The subjects are also asked to give opinions on the confidence level, task easiness and report
comprehensibility on 5-point Likert scales, and answer several general questions. The experiment was
conducted in a classroom at scheduled meeting times. Except for the extract, the

instructions and the questions are the same for the every subject.

Subject are randomly assigned to one or other of the experimental groups. One group receives a pure

narrative disclosure, the other a narrative disclosure supplemented with graphics (See Appendices).

The data are transferred to SPSS for statistical analysis. Following Coll and Coll (1993), with regard to
matching the level of measurement of the data to the appropriate statistical test, independent t-test and
Mann-Whitney are used to examine differences between the two groups.



70 Capital Markets Review Vol. 5 No 1. 1997

RESULTS ANALYSIS

Predictive accuracy

Following Brandon and Jarett (1977, 1979), DeSanctis and Jarvenpaa (1989) and Pratt (1982), the
percentage forecast error was used as a measure of the subject’s predictive accuracy. This is
determined as follows:

Percentage Forecast Error='(Forecast of Market Risk-Accurate Market Risk) X 100
Accurate Market Risk

The mean percentage forecast error for graphical and purely narratives are 14.7 and 29.8 respectively
(lower scores indicate better performance) The difference between the predictive accuracy error for the
two groups is significant at p<0.001 (t=9.48 with 58 d.f.) and predictive accuracy is superior for the
graphics group compared to the narrative only group.

Effect of graphics on confidence in forecasting

The confidence in forecasting scores, as measured on a five-point Likert scale, is compared between the
two groups. Using a Mann-Whitney test the results show that the Z-statistics (5.3428) is significant at
p<0.001%. Subjects using market risk narrative which includes graphics tend to have higher confidence
in their prediction.

Graphics display effects on task easiness

The perceived difficulty in performing the prediction task, as measured using a five point Likert scale,
is compared between the groups. Using the Mann-Whitney test, the results show that the Z-statistics
(4.4481) is significant at p<0.001*. Subjects using the market risk narrative with graphics find the
prediction task easier than the other group.

Graphics display effects on report comprehensibility

The perceived comprehensibility of the report extract, as measured using a five point Likert scale is
compared between the groups at (Z-statistics = 5.0011, p<0.001)*. The group using the extract which
includes graphics expressed greater comprehensibility than the other group.

3 The independent t-test was applied to examine the difference, and the confidence level scores were
significantly different for the two groups, at (=7.22 with 58 d.f), p<0.001.

‘Independent t-test shows the task easiness is significantly different for the two groups at (1=5.4 1,
with 58 d.f.), p<0.001.

SIndependent t-test also show the comprehensibility of the two groups are significantly different,
1(58)=6.45, at p<0.001
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SUMMARY AND DISCUSSION

The purpose of this study is to examine alternative methods of presenting information on market risk.
The results from the experiment demonstrate the superiority of graphical market risk disclosure format
over purely narrative on four factors, predictive accuracy, confidence level of the prediction, task
easiness and report comprehensibility. These results point to the value of graphics presentation on

market risk disclosures.

The results of this study are subject to certain limitations, one of which is that the research
methodology is straight forward and simplistic. Future research may look into a series of experiments
with the purpose of finding out whether the effectiveness of graphical displays varies as a function of

the decision task environment in which the user is operating.

This study uses the postgraduate finance students as surrogates for the banking analysts. Although
most previous research employs students, there is some concern about the knowledge and experience
of this group, especially in the area of market risk and derivatives. Future research should consider the
use of banking analysts. Their experience and knowledge may have some influence on the results. To

generalise the conclusion, the experiment must be repeated on larger audiences.

Future research should attempt to compare the performance and perception of subjects from other
countries. This will extend our knowledge of cross-national differences in the quality of judgement

accuracy and perception of the effectiveness of graphics display.

In Fisher’s Report, published by Basle Committee (1994), there are several types of graphics
recommended for market risk disclosures, i.e., histogram, line chart, scatter-plot, etc.. Therefore, studies
are needed to examine the most effective and efficient format to employ. Would our results have been
different if we had used bar type of graph, for example? In addition, researchers may also look into the
impact of other graphical features on decision making, such as colour, design, size, labelling etc. The
issue of the effects of display type on accuracy of prediction is of importance and may help to explain.

The dependent variables used and the results of the present experiment may provide some directions
for future research.
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Appendix 1.
Example of Extract from the Annual Report (Purely Narrative)

Imagine that you are the banking analyst at J.P. Stanley. A director has asked you to evaluate the
market risk management of the Universal Bank. You are expected to make comments on the
performance of the bank in controlling its market risk exposures and forecast the market risk profile
for the following year. Below is an extract from the bank’s annual report (a section on Market Risk

Management).

Extract from the annual report of Universal Bank, 1996.

MARKET RISK MANAGEMENT
Accompanying deregulation and internationalisation of financial activities, money and capital,
foreign exchange, securities and other markets have become linked globally and now fluctuate
dynamically from day to day. In parallel with these developments, swaps, options, futures and
other derivative products have rapidly become more sophisticated and specialised.
To respond appropriately to changes in the market environment and actively expand derivative
operations, the bank has established the Global Market Risk Management Group with the
objectives of strengthening risk management capabilities. Specifically, the bank has established
position limits for its money market, foreign exchange and securities transactions, including such
limits for both trading and investment securities. Through the setting of these limits and
establishment of risk management guidelines, including loss-cutting rules, the bank is engaged in
research related to the measurement of risk and with the objective of complying with BIS market
risk guidelines, has put in place systems for monitoring market risk through the use of the
Value-at-Risk (VAR) Method. During the latter half of the fiscal year under review, for example, the
Bank’s VAR (measured in accordance with BIS guidelines, which call for a holding period of 10
business days and a 99% confidence interval) ranged from ¥7.5 billion to ¥15.5 billion and
averaged ¥11.5 billion (based on weekly estimates).

Glossary:

Market risk is the uncertainty to which future earnings are exposed as a results of changes in the
value of portfolios of financial instruments. This risk is a consequence of our trading and assets
and liability management activities in the interest rate, foreign exchange, equity and commodity
markets.

Value-at-risk (VAR) is a method of assessing risk that uses standard statistical techniques. It
measures the worst expected loss over a given time interval under normal market conditions at
a given confidence level. For instance, a bank might say that the daily VAR of its trading
portfolio is $35 million at the 99% confidence level. In other words, there is only I chance in a

100, under normal conditions, for loss greater than $35 million to occur.
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Appendix 2.
Example of Extract from the Annual Report (with Graphics)
Imagine that you are the banking analyst at J.P. Stanley. A director has asked you to evaluate the
market risk management of the Universal Bank. You are expected to make comments on the
performance of the bank in controlling its market risk exposures and forecast the market risk profile
for the following year. Below is an extract from the bank’s annual report (a section on Market Risk
Management).

Extract from the annual report of the International Bank plc.

MARKET RISK MANAGEMENT
Market risk is the uncertainty to which future earnings are exposed as a result of changes in the
value of portfolios of financial instruments. This risk is a consequence of our trading and asset and
liability management activities in the interest rate, foreign exchange, equity and commodity
markets.
The bank utilises Daily Earnings at Risk (DEaR) as one tool to estimate potential market risk related
to all of our trading and asset and liability management activities. DEaR measures potential losses
that are expected to occur within a 95% confidence level, implying that actual daily revenue might
exceed DEaR approximately 5% of the time. In estimating DEaR, it is necessary to make assumption
about market behaviour. The standard deviation used assumes normal market behaviour and an
adverse market movement of 1.65 standard deviations.

The Corporate Risk Management Group sets DEaR limits for each trading activity. The level of
risk to be assumed by a business is based on our overall objectives, business manager experience,
client requirements, market liquidity and volatility. Within these limits, business managers set
regional, local, product, currency and trader limits as appropriate.

The following presents the market risk profiles for our trading activities and asset and liability
managements activities as of and for the years ended December 31, 1995 and 1994. Overall, market
risk levels of the firm in 1995 were in line with 1994 as higher risk levels in trading activities were
offset by lower levels in assets and liability management activities.

The graph below presents DEaR related to our combined trading activities for each trading day
in 1995 and 1994, as well as the average quarterly DEaR. The level of market risk in our trading
portfolios, which is measured on a diversified basis, will vary with market factors, the level of client
activity, and our expectations of price and market movements. Risk level in 1994, as depicted in the
graph, reflected our responses to difficult market conditions. During 1995, our risk levels increased
although still at levels considered to be moderate. Our change in views of market opportunities
throughout 1995 was reflected primarily by higher market risk levels in our propriety unit and
emerging markets activities.

140
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Appendix 3:
Questions

Based on the extract, please answer the following questions:

Question 1: Give your prediction on the average market risk for the next year .

Question2: On the scale below, could you please indicate your level of confidence in your prediction:
1 2 3 4 5
Not really confident Very confident

Question 3: Based on the scale below , how do you rate this analysis task.
1 2 3 4 5
Difficult
Very easy

Question 4: Based on the scale below, in general, how do you rate the comprehensibility of the
information on market risk provided to you.
1 2 3 4 3
Not really comprehensible Highly comprehensible
Question 5: Gender:

Question 6: Year/s of Working Experience:

Question 7: Age:
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