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Readers are welcome to this edition of our 
journal. In this edition, our lead article entitled 
“Management Information System and the 
Financial Performance of Listed consumer 
Goods Companies in Nigeria” examined the 
effect of management accounting information 
system on the performance of companies listed 
under the consumer goods industry sector of 
the Nigerian Stock Exchange.

 The authors embarked on the study to ascertain 
the effect of sales management system on the 
profitability of listed firms in Nigeria; to examine 
the effect of management accounting reporting 
system on the profitability of listed firms in Ni-
geria and to investigate the effect of budgetary 
management system on the profitability of listed 
firms in Nigeria. The details of all these and lots 
more are contained in the article.

Our second article with the title “Artificial Intel-
ligence (AI) and its applications” focused on 
the details of what AI is all about and its applica-
tions. The author defined AI as a system’s abil-
ity to correctly interpret external data, to learn 
from such data, and to use those learnings to 
achieve specific goals and tasks through flexi-
ble adaptation.

The Institute held its 51st Annual Accountants 
Conference in Abuja in November. The details 
of the conference proceedings are also availa-
ble in this edition. 

As usual, we publish some past questions and 
solutions to guide our students on how to tack-
le examination questions in future. The detailed 
reports of all these and other regular columns 
are contained in this edition.

Your comments and contributions are welcome. 
Please contact the Editor via: editor@ican.org.
ng or aoowolabi@ican.org.ng

We wish you a merry Christmas and prosper-
ous new year.
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  NIGERIA MUST RE-EXAMINE COST OF GOVERNANCE AT ALL LEVELS TO BUILD 
TRUST

By- Akinwunmi Adesina.

The President of African Development 
Bank, Dr. Akinwumi Adesina has ap-
pealed to governments at all levels in 
the country to re-examine cost of gov-
ernance in order to build people’s trust 
in governance.
 
Adesina declared this during his pres-
entation of the lead paper at the 51st An-
nual Accountants’ Conference in Abuja 
on Tuesday, November 30, 2021. The 
theme of the conference was Trust in 
Governance.

According to him, “leadership is an in-
vestiture of trust while trust is the cer-
tainty that expectations based on prom-
ises, will be met”. While noting that the 
cost of governance in the country was 
too high, he appealed to leaders to 
maintain a lifestyle devoid of lavishness 
and selfishness if they want the citizenry 
to trust them.

“Lifestyle audits are needed for leaders. 
Leaders must live within their means, 
and their means must be honest means. 
When citizens see their leaders living 
transparently, being sensitive, not lavish 
in lifestyle but delivering good govern-
ance, they will trust governments”.

“But when people feel that their resourc-
es are mismanaged or being used for 
opulence, widening the gap between 
the leaders and those they are lead-
ing, it builds distrust and despondency, 
which then permeates the fabric of so-
ciety”.

“Leadership is a position of trust. This 
includes trust in the judicial system. The 
justice system is what sets the bounda-
ries on acceptable conduct, for people, 

institutions, governments, and society in 
general,” he explained.

Speaking further, he said that the mo-
ment judicial systems are subjugated to 
the dictates of the executive arm of gov-
ernment or controlled and manipulated 
by powerful individuals, trust is eroded, 
adding that any nation that does not 
respect and uphold the rule of law can 
never develop, but descend into chaos.

  “There is a direct and strong correla-
tion between the rule of law and invest-
ments. Think of it: who will want to invest 
in a place where there is no rule of law, 
respect for individual rights, freedom of 
speech, freedom of association, protec-
tion of property rights and intellectual 
property rights, copyrights and patents, 
and rights to legally acquire and dis-
pose of assets?”, he lamented.

He stressed that what is needed is not 
less government, but better and more 
accountable governments as the per-
formance of governments therefore de-
pends on the effectiveness of the civil 
service.
 
On brain drain common among the 
youths nowadays, Adesina urged gov-
ernments to earn the trust of the youths 
and use them as a potent force for na-
tional development.

“Forgotten, undervalued and un-
derused, a lot of youth today have a high 
level of distrust for governments. That 
we must change. We must prioritize the 
youth because what we do with and to 
our youth will determine our future. We 
hold our positions in trust for the present 
and future generations.

Apart from paper presentations, work-
shops and plenary sessions, there was 
a gala nite on Thursday popular musi-
cians entertained the participants.

There were also sporting activities, ex-
cursions and exhibitions. Other pro-
grammes of the conference include 
District Societies competition where var-
ious District Societies won trophies for 
their performances. 

                                    NEWS    NEWS
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          ARTIFICIAL INTELLIGENCE AND ITS APPLICATIONS
By- Austine  Iyonasuen Agbi

INTRODUCTION

In computer science, artificial intelligence 
(AI), sometimes called machine intelli-
gence, is intelligence demonstrated by ma-
chines, in contrast to the natural intelligence 
displayed by humans and animals. Leading 
AI textbooks define the field as the study 
of “intelligent agents”: any device that per-
ceives its environment and takes actions 
that maximize its chance of successfully 
achieving its goals . Colloquially, the term 
“artificial intelligence” is often used to de-
scribe machines (or computers) that mimic 
“cognitive” functions that humans associate 
with the human mind, such as “learning” 
and “problem solving”. 

Computer science defines AI research as 
the study of “intelligent agents”: any de-
vice that perceives its environment and 
takes actions that maximize its chance of 
successfully achieving its goals . A more 
elaborate definition characterizes AI as “a 
system’s ability to correctly interpret exter-
nal data, to learn from such data, and to use 
those learnings to achieve specific goals 
and tasks through flexible adaptation.

As machines become increasingly ca-
pable, tasks considered to require “intel-
ligence” are often removed from the defi-
nition of AI, a phenomenon known as the 
AI effect.  A quip in Tesler’s Theorem says 
“AI is whatever hasn’t been done yet”. For 
instance, optical character recognition is 
frequently excluded from things considered 
to be AI  , having become a routine technol-
ogy. Modern machine capabilities generally 
classified as AI include successfully under-
standing human speech,competing at the 
highest level in strategic game systems 
(such as chess and Go), autonomously op-
erating cars, intelligent routing in content 
delivery networks, and military simulations.

Artificial intelligence was founded as an ac-
ademic discipline in 1955, and in the years 
since has experienced several waves of op-
timism, followed by disappointment and the 
loss of funding (known as an “AI winter”), 
followed by new approaches, success and 
renewed funding. The traditional problems 
(or goals) of AI research include reasoning, 
knowledge representation, planning, learn-
ing, natural language processing, percep-
tion and the ability to move and manipulate 
objects. General intelligence is among the 
field’s long-term goals. Approaches include 
statistical methods, computational intelli-
gence, and traditional symbolic AI.

Many tools are used in AI, including versions 
of search and mathematical optimization, ar-
tificial neural networks, and methods based 
on statistics, probability and economics. The 
AI field draws upon computer science, infor-
mation engineering, mathematics, psycholo-
gy, linguistics, philosophy, and many other 
fields.

The field was founded on the assumption 
that human intelligence “can be so precisely 
described that a machine can be made to 
simulate it”. This raises philosophical argu-
ments about the nature of the mind and the 
ethics of creating artificial beings endowed 
with human-like intelligence. These issues 
have been explored by myth, fiction and phi-
losophy since antiquity. Some people also 
consider AI to be a danger to humanity if it 
progresses unabated. Others believe that 
AI, unlike previous technological revolutions, 
will create a risk of mass unemployment. In 
the twenty-first century, AI techniques have 
experienced a resurgence following con-
current advances in computer power, large 
amounts of data, and theoretical under-
standing; and AI techniques have become 
an essential part of the technology industry, 
helping to solve many challenging problems

in computer science, software engineering and 
operations research. 

Applications of Artificial Intelligence

Healthcare

AI in healthcare is often used for classification, 
whether to automate initial evaluation of a CT 
scan or EKG or to identify high risk patients for 
population health. The breadth of applications is 
rapidly increasing. As an example, AI is being 
applied to the high cost problem of dosage is-
sues—where findings suggested that AI could 
save $16 billion. In 2016, a ground breaking 
study in California found that a mathematical 
formula developed with the help of AI correctly 
determined the accurate dose of immunosup-
pressant drugs to give to organ patients.X-ray of 
a hand, with automatic calculation of bone age 
by computer software.

Artificial intelligence is assisting doctors. Ac-
cording to Bloomberg Technology, Microsoft 
has developed AI to help doctors find the right 
treatments for cancer. There is a great amount of 
research and drugs developed relating to can-
cer. In detail, there are more than 800 medicines 
and vaccines to treat cancer. This negatively af-
fects the doctors, because there are too many 
options to choose from, making it more difficult 
to choose the right drugs for the patients.

                         ACCOUNTING
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Microsoft is working on a project to devel-
op a machine called “Hanover”[citation 
needed]. Its goal is to memorize all the pa-
pers necessary to cancer and help predict 
which combinations of drugs will be most 
effective for each patient. One project that 
is being worked on at the moment is fight-
ing myeloid leukemia, a fatal cancer where 
the treatment has not improved in decades. 

Another study was reported to have found 
that artificial intelligence was as good as 
trained doctors in identifying skin cancers. 
Another study is using artificial intelligence 
to try to monitor multiple high-risk patients, 
and this is done by asking each patient nu-
merous questions based on data acquired 
from live doctor to patient interactions. 

One study was done with transfer learning, 
the machine performed a diagnosis simi-
larly to a well-trained ophthalmologist, and 
could generate a decision within 30 sec-
onds on whether or not the patient should 
be referred for treatment, with more than 
95% accuracy.

According to CNN, a recent study by sur-
geons at the Children’s National Medical 
Center in Washington successfully demon-
strated surgery with an autonomous robot. 
The team supervised the robot while it per-
formed soft-tissue surgery, stitching togeth-
er a pig’s bowel during open surgery, and 
doing so better than a human surgeon, the 
team claimed.

IBM has created its own artificial intelli-
gence computer, the IBM Watson, which 
has beaten human intelligence (at some 
levels). Watson has struggled to achieve 
success and adoption in healthcare.

Automotive

Advancements in AI have contributed to the 
growth of the automotive industry through 
the creation and evolution of self-driving 
vehicles. As of 2016[update], there are over 
30 companies utilizing AI into the creation 
of self-driving cars. A few companies in-
volved with AI include Tesla, Google, and 
Apple. 

Many components contribute to the func-
tioning of self-driving cars. These vehicles 
incorporate systems such as braking, lane 
changing, collision prevention, navigation 
and mapping. Together, these systems, as 

high performance computers, are integrat-
ed into one complex vehicle.

Recent developments in autonomous au-
tomobiles have made the innovation of 
self-driving trucks possible, though they are 
still in the testing phase. The UK govern-
ment has passed legislation to begin test-
ing of self-driving truck platoons in 2018. 
Self-driving truck platoons are a fleet of 
self-driving trucks following the lead of one 
non-self-driving truck, so the truck platoons 
aren’t entirely autonomous yet. Meanwhile, 
the Daimler, a German automobile corpo-
ration, is testing the Freightliner Inspiration 
which is a semi-autonomous truck that will 
only be used on the highway.

One main factor that influences the ability 
for a driver-less automobile to function is 
mapping. In general, the vehicle would be 
pre-programmed with a map of the area 
being driven. This map would include data 
on the approximations of street light and 
curb heights in order for the vehicle to be 
aware of its surroundings. 

However, Google has been working on an 
algorithm with the purpose of eliminating 
the need for pre-programmed maps and in-
stead, creating a device that would be able 
to adjust to a variety of new surroundings. 
Some self-driving cars are not equipped 
with steering wheels or brake pedals, so 
there has also been research focused on 
creating an algorithm that is capable of 
maintaining a safe environment for the pas-
sengers in the vehicle through awareness 
of speed and driving conditions.

Another factor that is influencing the abil-
ity of a driver-less automobile is the safe-
ty of the passenger. To make a driver-less 
automobile, engineers must program it to 
handle high-risk situations. These situa-
tions could include a head-on collision with 
pedestrians. The car’s main goal should be 
to make a decision that would avoid hitting 
the pedestrians and saving the passengers 
in the car. But there is a possibility the car 
would need to make a decision that would 
put someone in danger. In other words, the 
car would need to decide to save the pe-
destrians or the passengers. The program-
ming of the car in these situations is crucial 
to a successful driver-less automobile.

Finance and economics

Financial institutions have long used ar-
tificial neural network systems to detect 
charges or claims outside of the norm, 
flagging these for human investigation. The 
use of AI in banking can be traced back to 
1987 when Security Pacific National Bank 
in US set-up a Fraud Prevention Task force 
to counter the unauthorized use of debit 
cards. Programs like Kasisto and Money 
stream are using AI in financial services. 

Banks use artificial intelligence systems 
today to organize operations, maintain 
book-keeping, invest in stocks, and man-
age properties. AI can react to changes 
overnight or when business is not taking 
place. In August 2001, robots beat humans 
in a simulated financial trading competition. 
AI has also reduced fraud and financial 
crimes by monitoring behavioral patterns of 
users for any abnormal changes or anom-
alies.

AI is also being used by corporations. 
Whereas AI CEO’s are still 30 years away, 
robotic process automation (RPA) is already 
being used today in corporate finance. RPA 
uses artificial intelligence to train and teach 
software robots to process transactions, 
monitor compliance and audit processes 
automatically.

The use of AI machines in the market in ap-
plications such as online trading and deci-
sion making has changed major economic 
theories. For example, AI based buying and 
selling platforms have changed the law of 
supply and demand in that it is now pos-
sible to easily estimate individualized de-
mand and supply curves and thus individ-
ualized pricing. 

Furthermore, AI machines reduce infor-
mation asymmetry in the market and thus 
making markets more efficient while reduc-
ing the volume of trades. Furthermore, AI 
in the markets limits the consequences of 
behavior in the markets again making mar-
kets more efficient. Other theories where AI 
has had impact include in rational choice, 
rational expectations, game theory, Lew-
is turning point, portfolio optimization and 
counterfactual thinking[citation needed].. 
In August 2019, the AICPA introduced AI 
training course for accounting profession-
als.

Cyber security

                       ACCOUNTING
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The cyber security arena faces significant 
challenges in the form of larges scale hack-
ing attacks of different types which harm 
organizations of all kinds and create billions 
of dollars in business damage. Artificial in-
telligence and Natural Language Process-
ing (NLP) has begun to be used by security 
companies - for example SIEM (Security 
Information and Event Management) solu-
tions. 

The more advanced of these solutions use 
AI and NLP to automatically sort the data in 
networks into high risk and low risk informa-
tion. This enables security teams to focus 
on the attacks that have the potential to do 
real harm to the organization, and not be-
come victims of attacks such as Denial of 
Service (DoS), Malware and others.

Government 

Artificial intelligence in government consists 
of applications and regulation. Artificial in-
telligence paired with facial recognition sys-
tems may be used for mass surveillance. 
This is already the case in some parts of 
China. An artificial intelligence has also 
competed in the Tama City mayoral elec-
tions in 2018. 

In 2019, the tech city of Bengaluru in India 
is set to deploy AI managed traffic signal 
systems across the 387 traffic signals in the 
city. This system will involve use of cameras 
to ascertain traffic density and accordingly 
calculate the time needed to clear the traf-
fic volume which will determine the signal 
duration for vehicular traffic across streets.

Law-related professions

Artificial intelligence (AI) is becoming a 
mainstay component of law-related pro-
fessions. In some circumstances, this an-
alytics-crunching technology is using algo-

rithms and machine learning to do work that 
was previously done by entry-level lawyers.
[citation needed]. 

In Electronic Discovery (e-Discovery), the 
industry has been focused on machine 
learning (predictive coding/technology as-
sisted review), which is a subset of AI. To 
add to the soup of applications, Natural 
Language Processing (NLP) and Automat-
ed Speech Recognition (ASR) are also in 
vogue in the industry.

Video games

In video games, artificial intelligence is rou-
tinely used to generate dynamic purposeful 
behavior in non-player characters (NPCs). 
In addition, well-understood AI techniques 
are routinely used for path finding. Some 
researchers consider NPC AI in games to 
be a “solved problem” for most production 
tasks. Games with more atypical AI include 
the AI director of Left 4 Dead (2008) and 
the neuroevolutionary training of platoons in 
Supreme Commander 2 (2010).

Military

Further information: Artificial intelligence 
arms race, Lethal autonomous weapon, 
and Unmanned combat aerial vehicle.

The main military applications of Artificial 
Intelligence and Machine Learning are to 
enhance C2, Communications, Sensors, 
Integration and Interoperability. Artificial 
Intelligence technologies enable coordina-
tion of sensors and effectors, threat detec-
tion and identification, marking of enemy 
positions, target acquisition, coordination 
and deconfliction of distributed Join Fires 
between networked combat vehicles and 
tanks also inside Manned and Unmanned 
Teams (MUM-T).

Worldwide annual military spending on 
robotics rose from US$5.1 billion in 2010 
to US$7.5 billion in 2015. Military drones 
capable of autonomous action are widely 
considered a useful asset. Many artificial 
intelligence researchers seek to distance 
themselves from military applications of AI.

Hospitality

In the hospitality industry, Artificial Intelli-
gence based solutions are used to reduce 
staff load and increase efficiency by cutting 
repetitive tasks frequency, trends analysis, 
guest interaction, and customer needs pre-
diction.Hotel services backed by Artificial 
Intelligence are represented in the form of a 
chatbot, application, virtual voice assistant 
and service robots.

Audit

For financial statements audit, AI makes 
continuous audit possible. AI tools could 
analyze many sets of different information 
immediately. The potential benefit would be 
the overall audit risk will be reduced, the 
level of assurance will be increased and the 
time duration of audit will be reduced.

Advertising

                         ACCOUNTING
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It is possible to use AI to predict or generalize the behavior of 
customers from their digital footprints in order to target them 
with personalized promotions or build customer personas au-
tomatically. A documented case reports that online gambling 
companies were using AI to improve customer targeting. 

Moreover, the application of Personality computing AI models 
can help reducing the cost of advertising campaigns by adding 
psychological targeting to more traditional socio demographic 
or behavioral targeting.

Art

Artificial Intelligence has inspired numerous creative applica-
tions including its usage to produce visual art. The exhibition 
“Thinking Machines: Art and Design in the Computer Age, 
1959–1989” at MoMA provides a good overview of the histori-
cal applications of AI for art, architecture, and design. Recent 
exhibitions showcasing the usage of AI to produce art include 
the Google-sponsored benefit and auction at the Gray Area 
Foundation in San Francisco, where artists experimented with 
the Deep Dream algorithm and the exhibition “Inhuman: Art in 
the Age of AI,” which took place in Los Angeles and Frankfurt 
in the fall of 2017. In the spring of 2018, the Association of Com-
puting Machinery dedicated a special magazine issue to the 
subject of computers and art highlighting the role of machine 
learning in the arts.[336] 

The Austrian Ars Electronic and Museum of Applied Arts, Vienna 
opened exhibitions on AI in 2019.The Ars Electronica’s 2019 fes-
tival “Out of the box” extensively thematized the role of arts for a 
sustainable societal transformation with AI.s

Philosophy and ethics

There are three philosophical questions related to AI: 

Is artificial general intelligence possible? Can a machine solve 
any problem that a human being can solve using intelligence? Or 
are there hard limits to what a machine can accomplish?

Are intelligent machines dangerous? How can we ensure that 
machines behave ethically and that they are used ethically? Can 
a machine have a mind, consciousness and mental states in ex-
actly the same sense that human beings do? Can a machine be 
sentient, and thus deserve certain rights? Can a machine inten-
tionally cause harm?
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Abstract

This study examined the effect of man-
agement accounting information system 
on the performance of companies list-
ed under the consumer goods industry 
sector of the Nigerian Stock Exchange. 
The objectives of the study were; to as-
certain the effect of sales management 
system on the profitability of listed firms 
in Nigeria; to examine the effect of man-
agement accounting reporting system 
on the profitability of listed firms in Nige-
ria and to investigate the effect of budg-
etary management system on the profit-
ability of listed firms in Nigeria. A survey 
research design was adopted, sampling 
top and middle management staff of the 
20 companies listed under the sector as 
at the end of 2018. Data collected were 
analyzed using percentages,tables 
while simple regression analysis and 
ANOVA statistical tool were used for 
testing the three hypotheses developed. 
The findings indicate that management 
system (measure with sales manage-
ment system, management reporting 
system and budgetary management 
system) affect the financial performance 
(measured by profitability) of companies 
listed on the Nigeria Stock Exchange 
positively.This shows that accounting 
information system is an effective de-
cision-making tool for controlling and 
coordinating the activities of an organ-
ization. Therefore, organizations should 
strive to strengthen their sales-force for 
effective revenue generation, encour-
age regular management accounting 
reporting together with effective budg-
etary control in other to attain viability in 
today’s dynamic business environment. 

Keywords: Management accounting 
information system, management infor-

mation system, Sales management sys-
tem, budgetary control system, financial 
performance. 

Introduction

Accounting as a service provides doc-
umentary evidence of the existence of 
transactions in organizations. By this 
service, accounting plays the role of 
business language, providing records of 
transactions of organizations expressed 
in monetary terms. Predicated on the 
going concern concept, accounting is 
the science and art of collecting, clas-
sifying, summarizing and communicat-
ing data of financial nature required to 
make economic decisions (Osisioma, 
1990). According to Abiahu (2014), an 
organization’s accounting system pro-
vides a systematic means of collating, 
recording, analyzing and summarizing 
data and communicating the results to 
interested users.

Management accounting information 
system is a tool which, when incorporat-
ed into the field of Information and Tech-
nology (IT), were designed to help in the 
management and control of activities 
related to firms’ economic and financial 

transactions. Accounting information as 
a part of the company’s information sys-
tem is seen as facilitating decision mak-
ing within the firm and should be fitted 
to the firm’s environment, requirements 
of task, and structure. Information is the 
most important resource in any organi-
zation. The flow of information within and 
outside are captured in financial docu-
ments, through the Accounting Informa-
tion System, to form the basis of the vast 
number of decision making, to shape 
the organization and its economic rel-
evance within the polity (Abiahu, 2014; 
Ozor, 2010).

Accordingly, an accounting informa-
tion system is the structure that a firm 
uses to collect, store, manage, process, 
retrieve and report its financial data to 
aid decision making. Dey (2007) cited 
in Amahalu, Abiahu, Obi and Nweze 
(2018) posits thataccounting informa-
tion is aunified structure within an enti-
ty, thatemploys physical resources and 
other components to transformeconom-
ic data into accounting information, to 
satisfy the information needs of a variety 
of users.

Management accounting information 
system is an ingredient in all financial 
managerial decisions. In developed 
economies, these decisions are worth 
billions of dollars each year. In the past 
decade, rapid worldwide technological 
and socio-political changes have pre-
cipitated the “globalization” of the econ-
omy, where every industry and sectors’ 
success, and in some cases survival, 
dependon the ability of organizations 
to compete globally. Fuelled by this 
change, organizations of all types, in-
cluding business, government, educa-
tion, health care, military, and research 
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and development, have been rethinking their 
operations and management approaches. 
Faced with many of the same demands, such 
as cutbacks in funding, escalating costs, com-
petition for limited resources, and a demand 
for higher-quality outcomes, these organiza-
tions have all felt the pressure to operate more 
effectively.

Business managers today, are much more 
concerned about the effect of competition than 
they were a few decades ago. They must react 
to the competitive threats not only from local 
source but also from regional, national and in-
ternational sources; also, they must seek to ex-
plore all opportunities that are available in the 
immediate, national and global environments. 
Deregulation has also increased competitive 
pressure for organizations to survive, grow and 
prosper. In such a competitive environment, 
managers must employ a lot of the resourc-
es at their disposal as efficiently as possible 
to accomplish the objectives and goals of the 
enterprise.

Management Information System (MIS) pro-
vides information in the form of reports and dis-
plays to managers and many business profes-
sionals. The Management Information System 
describes the components and resources that 
takes into account the integrative nature of in-
formation flow as well as the structuring of the 
organization around decision centers, with the 
primary aim of aiding the proper functioning 
and monitoring of organizational activities. The 
management information system has changed 
the physical layout of offices to accommodate 
local networks and departmental integrated 
systems. It is also a formalized procedure to 
provide management at all levels and in all 
functions with the appropriate information from 
all relevant sources to enable them to take 
timely and effective decisions for planning, di-
recting, evaluating, and controlling the activi-
ties for which they are responsible.

Even though management information system 
supplies decision-makers with facts, it sup-
ports and enhances the overall decision-mak-
ing process. The effective delivery of an enter-
prise’s products and services are supported 
by the Management Information System (MIS) 
which has a great influence on the market 
share portion, revenue generation, sales vol-
ume achieved, recruitment of best-qualified 
candidates, the goodwill of the enterprise and 
the customers’ perception about the organiza-
tion and its output. These systems should be 
comprehensive, accessible, flexible and use-
able at the appropriate levels of the organiza-
tion’s activities.

For years, managers have recognizedthat tra-
ditional accounting information aimed at the 
calculation of profit has been of limited value 
for planning and control purposes. The need 
for othernon-accounting information about the 
external environment such as social, econom-
ic, political, and technical development has 
come to the fore. A major task also facing man-
agement in almost every field of endeavour is 
to plan carefully so that the quantity and qual-

lity of information obtained will be adequate 
to meet its needs. To this end, the place of   
Information Technology (IT)in the running of 
any modern business venture.

Currently, most firms continue to increase 
spending on information system. Moreover, 
economic conditions and competitions con-
tinue to create pressures about the costs of 
information. As such, most firms focus on 
developing an information system to support 
decision systems, communication, knowl-
edge management, and many other mana-
gerial processes in organizations.Based on 
the foregoing, this paper seeks to determine 
the effect of management accounting infor-
mation system on the performance of listed 
manufacturing companies in Nigeria. Spe-
cifically, the paper attempts to examine the 
effect of sales management system on the 
profitability of listed manufacturing compa-
nies in Nigeria, together with the effect of 
management reporting system on the prof-
itability of listed manufacturing companies 
in Nigeria as well as the effect of budgeting 
system on the profitability of listed manufac-
turing companies in Nigeria.

To achieve these objectives, it is hypothe-
sized that:
1.H01: Sales management system does not 
have any significant effect on the profitabili-
ty of quoted consumer goods companies in 
Nigeria.
2.H02:Management reporting system does 
not have any significant effect on the profit-
abilityofquoted consumer goods companies 
in Nigeria.
3.H03: Budgeting system does not have any 
significant effect on the profitabilityof quoted 
consumer goods companies in Nigeria.

Conceptual Clarifications

Concept of Management Accounting Re-
porting system

Management Information System (MIS) pro-
vides communication link that makes the ac-
tivities and responsibilities surrounding man-
agement or managers possible. 

The focus in Management Information System 
coupled with improved processing has led to 
the reduction in bottlenecks attached to the 
management process.

Three key elements that stand out in the con-
cept of MIS are development and use, infor-
mation system, and business goals and ob-
jectives (kroenke, 2011).  According to Abiahu 
(2014), a management information system is 
organized to convert data from internal and 
external sources into information and commu-
nicate in the appropriate form, to managers 
at all levels in all functions, to enable them to 
make effective and timely decisions for plan-
ning, directing and controlling the activities of 
the organization. Information System (IS) is a 
group of components (computer hardware, 
software, data, procedures and people), 
that interact to produce information(Kroenke, 
2011). These five components are present in 
every information system, for the system to be 
effective. Information is knowledge derived 
from data, whereas data is defined as record-
ed fact or figures (kroenke, 2011).Accounting 
information system according to Manchilot 
(2019) in Ganyam and Ivungu (2019) may be 
a computer-based electronic system used for 
collecting, storing, processing and communi-
cating financial and accounting data through 
financial statements to support and guide the 
organizational decision-making process. The 
effectiveness of an MIS system must reflect its 
alignment with business goals and objectives. 
Miller (1992) posits that the reason for striving 
for alignment between the MIS function and 
organizational goals is to achieve maximize 
the contribution of Infomation System (IS) in-
vestments to the organization. He argued that 
a measure of successful alignment is the fi-
nancial return on IS investment. There are dif-
ferent approaches to measure such returns. 
Economic analysis assesses the impact on 
financial outputs of the firm relative to inputs; 
measurement of the costs of the transactions 
of the firm; as well as cost-benefit analysis 
which assesses the total costs of a given in-
formation system and compares such with the 
total benefits to the organization expressed in 
financial terms (Miller, 1992).

Relationship between Accounting informa-
tion and Management information

Accounting information as part of the man-
agement information is very essential in the 
performance of organizations. 
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Accounting information system involves the ef-
fective combination of resources within the firm 
to provide actionable information for the organ-
ization’s performance.

Accounting information performs this transfor-
mation whether they are manual systems or 
computerized. Further, the accounting informa-
tion of any firm needs to be properly designed 
to enable managers to fully utilize resources 
at their disposal efficiently and effectively. In 
terms of effectiveness, accounting information 
makes use of accounting techniques and con-
trols within the information technology frame-
work to track all financial transactions of a firm 
to make available internal and external report 
on the activities of the business (Grande, Este-
banez, &Colomina, 2012). 

Similarly, Boocholdt (2009), stated that “ac-
counting information involves data gathering, 
processing and provision of financial report 
for management decision making. Zimmerman 
(2003) stated that accounting information is an 
effective mechanism for effective performance 
and profitability of an organization. Therefore, 
accounting information should satisfy the user’s 
requirement, that is, it should provide users with 
relevant information on the firm’s performance.

Value Relevance of Accounting Information

Beaver and Demski(2011), agrees that value 
relevance research investigates the rel
tionship between a security price dependent 
factor and a set of independent accounting fac-
tors. Value relevance is measured as the sta-
tistical relationship between financial statement 
information and capital market values or returns 
of firms. The key commonality in the definitions 
is that accounting data is deemed value rele-
vant if it has a significant relationship with secu-
rity market value. The information perspective 
of value relevance is used for this study to de-
termine the value relevance of accounting data 
of listed firms. Informational perspective meas-
ures the effect of accounting report to individu-
al users without much emphasis on the precise 
structure of the relationship between account-
ing information and firm value (Bernard, 2014).

Achieving Efficient Accounting Information

Efficient accounting information is one that 
provides quality information that would be ap-
propriate, timely, current, and accessible to all 
users. 

Budgetary control is a system of controlling 
costs which includes the preparation of 
budgets, coordinating the departments 
and establishing responsibilities, compar-
ing actual performance with the budgeted 
and acting upon results to achieve maxi-
mum profitability. Budgetary control is part 
of the corporate planning system. 

Corporate planning is interwoven with 
budgeting and it serves as a system for co-
ordinating the setting of objectives, prepar-
ing budgets and plans, mapping out strat-
egies, preparing policy and procedures 
and monitoring of performance and results

To perform the control function effective-
ly, managers need information accurately 
and timely to monitor progress toward their 
goals and turn plans into reality. Unless 
the right information is given, managers 
in the organization cannot stay on track 
or anticipate potential problems or decide 
corrective actions. Key features of budg-
etary control systems include the setting 
attainable objectives; assigning execu-
tive responsibility; planning the activities 
to achieve the objectives; comparing the 
actual result against the plan; taking cor-
rective actions, and reviewing and revising 
plans in the light of changes.

The purpose of budgeting is to provide a 
forecast of income and expenditure (and 
thereby profitability), as well as serving as 
a tool for decision making. Budgets also 
provide management with a tool to monitor 
business performance.   

Performance management  

Performance management is a systematic 
process for improving organizational per-
formance by developing the performance 
indices of individuals and teams. It is a 
means of getting better results by under-
standing and managing performance with-
in an agreed framework of planned goals, 
standard and competency requirements 
(Armstrong, 2009). Performance manage-
ment is much more than appraising individ-
uals. It contributes to the achievement of 
culture change and it is integrated with oth-
er key Human Resources (HR) activities, 
especially human capital management, 
talent management, learning and develop-
ment and reward management. According 
to Armstrong, 2009, performance manage-
ment represents a process for establishing 
shared understanding about what is to be

A pre-condition for the above to be 
achieved is the prompt recording and 
proper classification of transactions from 
where necessary information is generated 
on a timely basis.

The information so generated is made 
available to the right people at the prop-
er time and working conditions. Robinson, 
Davis and Alderman (2012) see the effi-
ciency of the accounting information from 
the perspective of systems controls. Sys-
tem controls monitor the system to ensure 
efficiency and effectiveness of operations. 
Effective communication should occur in 
all directions, flowing down, across and up 
the firm, throughout all components and 
the entire structure. Monitoring is accom-
plished through routine activities, separate 
evaluation of activities or a combination of 
both. 

Sales Management System

The America Marketers Association (AMA, 
2019) defines sales management (or sales 
force administration) as the planning, di-
rection, and control of the personal selling 
activities of a business unit, including re-
cruiting, selecting, training, equipping, as-
signing, routing, supervising, paying and 
motivating as these tasks apply to the sales 
force. ( America Marketers Association, 
2019). Sales management is a business 
discipline which is focused on the practi-
cal application of sales techniques and the 
management of a firm’s sales operations. 
According to the AMA, sales management 
involves three interrelated processes: the 
formulation of a strategic sales program;the 
implementation of the sales program; and 
the evaluation and control of sales force 
performance.Thus, sales management 
process monitors and measures each staff 
members’ ability to either support sales or 
do the actual selling to customers.Jobber, 
Lancaster and Jamieson (2004) posit that 
the prime responsibility of sales manage-
ment is to ensure that the sales function 
makes the most effective contribution to 
the achievement of the company’s objec-
tives and goals.

Budgetary control Systems

Osisioma(1989) cited in Eyisi (2003) define
budgeting as a systematic and formalized 
approach for accomplishing the planning, 
coordination and control responsibilities 
of management. This implies that budg-
eting involves the coordination of these 
plans through management control and re-
sponsibilities as to achieve quantified plan 
which is formalized. A budget is a financial 
plan for a defined period, often one year. 
It may also include planned sales volumes 
and revenues, resource quantities, costs 
and expenses, assets, liabilities and cash 
flows. 
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available to competing firm must be varia-
ble among competitors, and second, these 
resources must be immobile (i.e. not easily 
obtained). Three types of resources asso-
ciated with organizations are Physical (this 
includes items of plant and equipment and 
location); Human (employees’ experience, 
knowledge and technical know-how) and 
Organizational (structure, organization’s 
culture, and social relations).

The theory considers that the competitive 
position of a firm depends on its specific 
and not duplicated assets. The most spe-
cific (and not duplicated) asset that an 
enterprise has is its personnel. It takes 
advantage of their interdependent knowl-
edge. That would explain why some firms 
are more productive than others. 

In summary, this study is anchored on sys-
tems theory as the main theory, in that it 
entails the characteristics and features of 
management information systems as key 
management decision and control in or-
ganizations. However, the resource-based 
view theory provides the framework for 
analyzing the performance of such organ-
ization given the role of human resources 
in implementing an effective management 
information system. 

Empirical review

Ikhatua (2017), conducted a study to as-
certain if accounting information contrib-
utes to stock volatility in the Nigeria capital 
market. The study investigated the effect 
of accounting information on the volatility 
of stock market returns in Nigeria using 
the GARCH model. The result from the 
model showed that accounting information 
explains and account for stock volatility in 
the Nigerian stock market. Specifically, in-
formation on carrying values, earning per 
share, and dividend per share are found to 
be related to stock volatility.

Onaolapo and Odetayo (2016), assert that 
the accounting information system has 
a significant effect on organizational ef-
fectiveness with a research study carried 
out in selected construction companies in 
Ibadan Nigeria. The study examined the 
effect of accounting information system on 
organizational effectiveness specifically on 
the quality of financial report and decision 
making. Descriptive and inferential statis-
tical tools were used to analyze the data 
with the aid of the Statistical Package for 
Social Sciences (SPSS). The hypotheses 
for the study were analyzed using ANOVA 
and the results showed that accounting 
information system affects organizational 
effectiveness.

Abdul-Kader and Luther (2016), studied 
Management Accounting Practices (MAPs) 
in the food and drinks industry in the United 
Kingdom to understand the level of MAP’s 

in this industry. The research methodology 
used in this study was a survey question-
naire sent to 650 executives in the industry. 
In total, 245 usable completed copies of the 
questionnaire were received and analyzed. 
Respondents were asked to indicate the fre-
quency of use of 38 management account-
ing practices (MAPs) using a Likert scale 
rating as well as to assess the importance of 
each technique/practice by rating these as 
‘not important, moderately important or im-
portant. The study found that as companies 
moved into a more uncertain environment, 
the sophistication level of management ac-
counting practices increased. Likewise, as 
their power relative to customers’ dimin-
ished, companies moved up the stages 
of evolution. Analysis of the management 
accounting practices used suggested that 
the management accounting systems em-
ployed in many foods and drinks companies 
were not particularly sophisticated. Taking 
the industry as a whole, there was little ev-
idence of management accounting directly 
connected with ‘value creation’. 

Biwott (2015), carried out a research study 
on the impact of management accounting 
information on public sector organizations. 
The research adopted a cross-sectional 
survey research design and targeted a pop-
ulation of eighteen ministries of the federal 
government. Data was collected using pri-
mary source and a questionnaire based on 
a five-point Likert scale, oral interviews were 
also utilized.  Qualitative data obtained were 
examined using both content analysis and 
SPSS for quantitative data. The researcher 
concluded that management accounting 
information supports decision making in an 
organization.

Adler, Everatt and Waldron (2015) con-
ducted a survey that asked management 
accountants in New Zealand manufactur-
ing businesses, to indicate the techniques 
adopted in their business. While many stud-
ies have focused on particular techniques 
such as ABC or target costing, the research-
ers provided a questionnaire that included 
a vast array of management accounting in-
formation techniques to provide a fuller set 
of response options. Their study found that 
management accounting information is nec-
essary for organizational productivity.

Khurram and Aisha (2014) studied the val-
ue relevance of accounting information on 
stock prices, using the listed banks on Kara-
chi Stock Exchange. A total of nineteen pri-
vate banks were sampled using the pooled 
regression technique.  Their findings show 
that earning per share is more value rele-
vant than carrying values, while account-
ing data explained a high proportion of the 
stock price. The findings show that the ac-
counting information system influences the 
economic decision of users by helping them 
evaluate past, present and future events.

achieved and how it is to be achieved, and 
an approach to managing and developing 
people that improve the individual, team 
and organizational performance. More 
specifically performance management is 
concerned with: 

1.Aligning individual objectives to organi-
zational objectives and encouraging indi-
viduals to uphold corporate core values;
2.Enabling expectations to be defined 
and agreed in terms of roles, responsibil-
ities and accountabilities (expected to do), 
skills (expected to have) and behaviours 
(expected to be);
3.Providing opportunities for individuals to 
identify their own goals and develop their 
skills and competencies;
4.Motivating people by providing them with 
recognition and the opportunity to use and 
develop their skills and abilities.

The overall objective of performance man-
agement is to develop and improve the 
performance of individuals and teams and 
therefore organizations. It is an instrument 
that can be used to achieve culture change 
in the shape of the creation of a high-per-
formance culture. It aims to develop the 
capacity of people to meet and exceed 
expectations and to achieve their full po-
tential to the benefit of themselves and the 
organization (Armstrong, 2009).

Theoretical framework
Systems theory

The systems theory offers solutions to han-
dle complex situations of the input and 
output flows. It uses the theory of commu-
nication which helps to evolve a system de-
sign capable of handling data inputs, pro-
cesses and outputs with the least possible 
noise or distortion in transmission from a 
source to a destination. In general, system 
theory unit of analysis presents an organ-
ization as a complex unit of interdepend-
ent parts. An open versus closed system 
is dependent on the environment for inputs 
which are transformed by the throughput 
activities to produce outputs that are ex-
changed with the environment.Skills and 
abilities are treated as inputs from the en-
vironment, employee behaviors are treated 
as throughout and employee satisfaction 
and performance are treated as outputs. 
In this model, the human resource man-
agement subsystem functions to acquire, 
utilize, retain, and displace competencies.

Resource-Based View Theory

The resource-based theory of the firm is 
a blend of economics and strategic man-
agement concepts, which posits that or-
ganizations can only be successful when 
they gain and maintain a competitive ad-
vantage. According to Porter (1985), cited 
in Barney (2001) competitive advantage 
is gained by implementing a value-creat-
ing strategy that competitors cannot easily 
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Model Specification

The model for this study is stated as fol-
lows;

OP = f (SMS, MRS, BMS)   
 --------------------------------------(1)
OP = β0 + β1SMS + β2MRS + β3BMS + e 
 --------------------------------------(2)
Where;
OP = Organizational Performance (Profita-
bility)
SMS = Sales Management System
MRS= Management Reporting System
BMS = Budgeting Management System
β0  =Intercept term 
β1, β2 & β3 =Slope co efficients
e = error term

Amahalu, Abiahu, and  Obi (2017) studied the effect of 
computerized accounting system and manual accounting 
system on the performance of quoted Microfinance Banks 
in Nigeria. The study adopted ex-post facto research de-
sign and using the Paired sample T-test to analyse the 
research hypotheses, research findings showed that mi-
crofinance banks that adopted computerized accounting 
system reported better financial performance than the mi-
crofinance banks using a manual system of accounting.

Also, in their study of management accounting practises 
in India, Anand, Edward and Robert (2014),  studied the 
responses furnished by 53 CFOs in Indian corporations on 
their management accounting system. The survey ques-
tionnaire which also aimed to verify any significant differ-
ence between management accounting information and 
company growth found a positive relationship between the 
two variables.  
Nielsena, Mitchell and Nørreklit (2015) studied the use of 
management accounting information in a complex and 
strategically significant decision-making setting. Using two 
case study companies with multiple decision participants 
and constrained information provision capabilities and 
uncertainties, the study reveals two methodological ap-
proaches to decision-making: analytical and actor-based. 
These methods reveal different ways managers deal with 
information uncertainty as well as making use of manage-
ment accounting information and concludes that man-
agement accounting information and techniques play im-
portant roles concerning organisational complexities and 
strategic decision making situations.

There are also several recent studies on the value of ac-
counting information for equity valuation, share price and 
earnings prediction have queried the current financial re-
porting model in the developed world. Although numerous 
studieshave been carried out on the effect of accounting 
information on theperformanceoflisted firms, however, this 
study will deal with the role of MIS systems on sales man-
agement and budgetary control systems as determining 
factors of firm performance, as such have not been cov-
ered in extant literature.

Methodology

This work adopted the survey research design, focusing 
on companies listed under the Consumer Goods Industry 
sector of the Nigerian Stock Exchange. These are compa-
nies engaged in the production and manufacturing of final 
goods that are classified for personal use rather than used 
in the production of other goods and include both durable 
and non-durable consumables. The consumer goods sec-
tor has 20 listed companies and collectively have a market 
capitalization of N3.81 trillion ($12.4 bn), out of total mar-
ket capitalization of N24.87 trillion ($81.36 bn) as at March 
2018 (NSE, 2018b), thereby accounting for over 15% of 
market performance of the Nigerian Stock Exchange over 
the period. 

The 2017/2018 Fact book of the Nigerian Stock Exchange 
disclosed 20 companies that submitted their financial re-
ports to the Exchange as at 31 march 2018 and this formed 
the population of the study. Using the survey as the main 
instrument to collect data, the respondents were request-
ed to indicate their perception on the questions using a 
Liker scale with response ranging from “strongly agree” to 
“strongly disagree”. 

The data obtained were analyzed based on correlation and regression analy-
ses using the statistical package for social sciences (SPSS) and statistical tools 
such as frequency distribution and percentage analysis.

The respondents were top and middle-level management staff in the 20 quoted 
consumer goods companies. A total of  80 questionnaire forms were received 
from the respondents and analysed using the tools specified for the study.

Data Presentation
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Source: Field survey, 2019

Data Analysis and test of hypotheses

Based on the model summary, the R2 of 0.766 shows that about 
76.6% of the variation in profitability is explained by the sales manage-
ment system. The remaining 24.6% is as a result of other variables not 
captured in the model.Based on the ANOVA table, the F-calculated 
45.690 is greater than the F-tabulated of 1.96 (from the statistical ta-
ble) this shows that there is a relationship between sales management 
system and profitability. From the regression table, the t-statistics of 
1.557 means that there is a positive relationship between sales man-
agement system and profitability. This means that 1.557% increase 
in sales management system, will lead to 14.675% increase in prof-
itability.

Decision: Since the P-value of 0.00 is less than 0.05, we reject the null 
hypothesis and accept the alternative hypothesis and conclude that 
sales management system has a significant effect on the profitability 
of listed consumer goods firms on Nigerian Stock Exchange.
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The findings in hypothesis one revealed that sales man-
agement system has a significant effect on the profitabil-
ity of listed firms in the consumer goods industry sector 
of the Nigerian Stock Exchange. These findings conform 
with the findings of Hunton (2014)that management ac-
counting information affects organizational profitability. 
Also, the result of the test of hypothesis two revealed that 
management reporting system has a significant effect 
on the profitability of listed firms on the Nigerian Stock 
Exchange. These findings are in agreement with Adler, 
EverattandWaldron(2015)that management information 
system affects organizationalgrowth. The findings in hy-
pothesis three revealed that the budgeting system oper-
ated in corporate organizations have a significant effect 
on the profitability of organizations. This result has also 
corroborated the views expressed by Osisioma (1989) in 
Eyisi (2003) indicating that the use of budgetary systems 
assist in the attainment of corporate objectives, and ulti-
mately, the financial performance of these organizations. 

 Conclusion

The place of Management Accounting Information Sys-
tems in making effective decisions in an organizationcan 
not be overemphasized. The literature presented in  this 
study exposed the critical role of management account-
ing information in the decision-making processincorpo-
rate organizations towards the attainment of corporate 
goals. This study has highlighted that management ac-
counting information system should be accessible in 
supplying highlyneededinformation to guide decision 
making. This entails a carefully conceived, designed 
and executed information system capable of building a 
bridge between the managers of the organizations and 
the investors. 
Based on the findings of this study, management ac-
counting information system should be adequately de-
ployed in every corporate organization to drive corporate 
sustainability in a rapidly changing business environ-
ment. Management information system should be seen 
as an important tool for the decision-making process in 
an organization and more encouragement should be giv-
en to its use to enhance efficiency and effectiveness of 
corporate organizations.
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Our goal is to ensure success in ICAN exams. We have, therefore, provided solutions to some past questions to guide can-
didates in future exams. Although these suggested solutions have been published under the Institute’s name, they do not 
represent the views of the Council of the Institute. ICAN will, therefore, not enter into any correspondence about them.

ACCOUNTING TECHNICIANS SCHEME, WEST AFRICA
PART II EXAMINATIONS – SEPTEMBER 2021
QUANTITATIVE ANALYSIS
Time Allowed: 3 hours

SECTION A: PART I MULTIPLE-CHOICE QUESTIONS (30 Marks)

ATTEMPT ALL QUESTIONS
Write ONLY the alphabet (A, B, C, D or E) that corresponds to 
the correct option 
in each of the following questions/statements

1. A process that ensures every element of the population has some 
known chance of being selected is known as

A. Non- random sampling
B. Simple random sampling
C. Stratified sampling
D. Random sampling
E. Systematic sampling

2. Which of the following is NOT an example of non- probability 
sampling?

A. Convenience sampling
B. Quota sampling
C. Cluster sampling
D. Haphazard sampling
E. Judgments sampling

3. Which of the following is NOT a bar chart?

A. Component 
B. Simple
C. Percentage component
D. Cumulative
E. Multiple

4. A distribution in which the mode is greater than the median and 
the median is greater than the mean is referred to as a

A Positively-skewed distribution
B Normal distribution
C Negatively-skewed distribution
D Continuous distribution
E Poisson distribution

5. Which of the following is normally used by an Accountant for 
making decision when series of values are summarised into a 
figure?

A. Average
B. Table
C. Chart 
D. Regression
E. Correlation

6. Which of the following is NOT a measure of partitioning?

A. Quintiles
B. Interquartile 
C. Percentiles 
D. Deciles
E. Quartiles

E. Quartiles 

7. Which of the following is NOT a measure of dispersion?

A. Standard deviation
B. Interquartile range
C. Arithmetic mean
D. Mean deviation
E. Quartile Deviation

8. The following data shows the relationship between income (x) 
of an Accountant and the monthly upkeep given to the wife (y) for 
a period of 10 months:

 푥푥 = 620,  푥² = 440,  푥² = 900,  푥 = 64,  푥 = 90.

Calculate the Pearson’s correlation coefficient. 
A. 0.9412 
B. 0.8412 
C. 0.4899 
D. 0.4889
E. 0.0016

9. A component of time series analysis that deals with a variation 
caused by unpredictable events such as floods, disasters, wars, 
etc is known as 

A. Secular variation
B. Cyclical variation
C. Seasonal variation
D. Irregular variation
E. Natural variation

10. The weighted index number that uses the arithmetic mean 
of the quantities or prices of the current and base time points as 
weighing factors is referred to 

A. Fisher’s ideal index
B. Laspeyre’s index
C. Paasche’s index
D. Marshal edge-worth’s index
E. Simple aggregate price index

11. A survey of a housing estate showed that 28% of the tenants 
had GoTV and 78% had Startimes TV subscriptions. The proba-
bility that a household picked at random had either a GoTV or a 
Startimes TV subscription is

A 0.1584
B 0.1707
C 0.2184
D 0.7816
E 0.8416

12. The standard deviation of scores obtained by candidates who 
sat for Quantitative Analysis March diet of ATSWA examination
was 15. If a random sample of 9 candidates gave a mean score of 
47, then the calculated test statistic for testing the hypothesis: : 50 
: 50 H0 m = H1 m > is given as

A. t = -0.6
B. t = 0.6
C. t = 0.65
D. z = -0.6
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E z = 0.6

13. If the cost and revenue functions (both in N) of a small firm 
producing a local hand sanitizer are respectivelyC(x) = 5x + 2000 
and R(x) = 9x , where x is the quantity of the sanitizer produced and 
sold, then the maximum value of x for the firm to make a profit of at 
most N10,000 is 

A. x £ 1,000
B. x £ 2,000
C. x £ 2,500
D. x £ 3,000
E. x £ 3,500

14. The weekly costs (NC ) for AKJIL Plc were plotted against the 
company’s production level ( P ) for the last 100 weeks. If the re-
gression line for the company is estimated to be C = 1,200 + 500 x, 
which of the following statements is true about the weekly costs?

A. Fixed costs are N1,200. Variable costs per unit are N5
B. Fixed costs are N1,200. Variable costs per unit are N50,000
C. Fixed costs are N1,200. Variable costs per unit are N500
D. Fixed costs are N12. Variable costs per unit are N5
E. Fixed costs are N 12. Variable costs per unit are N 500

15. When there is a relationship between the change in the quan-
tity demanded and the price of a good or service, the elasticity is 
known as 

A. Income elasticity of demand 
B. Gross elasticity of demand
C. Consumer elasticity of demand
D. Equilibrium elasticity of demand
E. Price elasticity of demand

16. A firm has estimated that the sales function P(x) = 25x – 3 and 
the cost function C(x) = 1500 + 9x2 –13x, where x is the number of 
items produced and sold. Determine the break-even quantity for the 
firm.

A. -11.3
B. -10.0
C. -9.4
D. 9.4
E. 10.0

17. Find the amount which would be obtained from a principal of 
N2,000 at 6% compounded quarterly for 5 years.

A. N2,593.71
B. N2,673.71
C. N2,683.71
D. N2,693.71
E. N2,793.71

18. The cash flows of a mini-project with the discount factors are 
presented in the table below:

The Net Present Value (NPV) of the project is

A. - N43,750

B. - N47,350
C. N43,750
D. N47,350
E. N50,000

19. Operations Research tools are from

A. Computer Science
B. Economics 
C. Engineering
D. Mathematics
E. Statistics

20. A tight constraint will have a shadow price of

A Zero
B One
C Greater than zero
D The value of the right hand side of the constraint
E Less than zero

21. The objective function of Dual Linear Programming problem of 
the following Primal problem:

Min. P = 1 2 12 26 x x +
Subject to: 1 2 3 4 5, x x + ³ and 1 2 1 2 2 6 6, , 0 x x x x + ³ ³ is

A. Min.Q 1 2 = + 5 6
B. Max.Q 1 2 = + 5 6 y y
C. Min.P 1 2 = + 3 4 x x
D. Min.Q 1 2 = + 3 4 y y
E. Min.P 1 2 = + 5 6 y y

22. A firm’s annual demand is 100,000 units. Each unit costs 
N400. If the cost of placing an order is N7,000 and the annual 
holding cost is 20% of the purchase price of a unit, calculate the 
economic order quantity

A. 4,181.3 units
B. 4,182.0 units
C. 4,183.3 units
D. 4,184.0 units
E. 4,284.3 units

23. Given that EOQ is 250,000 units in a manufacturing industry. If 
the cost of 
placing an order is N8,000 with the holding cost 10% of the pur-
chase price per 
unit, determine the annual demand if the cost of each unit is 
N650.

A. 252,903,250 units
B. 252,904,250 units
C. 252,905,250 units
D. 253,906,250 units
E. 253,907,250 units

24. The formula for average stock level is given as

                     THE EXAMINER
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A. Minimum stock level + 21 of Re-order level
B. Maximum stock level + 21 of Re-order level
C. Minimum stock level + 31 of Re-order level
D. Maximum stock level + 31 of Re-order level
E. Minimum stock level + 41 of Re-order level

Use the following information to answer questions 25 and 26:
The transportation problem of shipping commodities A, B and C to 
warehouses X, Y and Z is modeled with the unit costs tabulated be-
low:

If the initial solution to the problem obtained using North-West Corner 
Rule (NWCR) method, is shown in the following allocation table:

25. The value of q is
A 25
B 20 
C 15
D 10
E 5

26. The value of r is

A 5 
B 10
C 15
D 20
E 25

27. The amount of time,for which a group of activities could be de-
layed without affecting the overall project duration, is known as

A. Earliest time
B. Free float
C. Independent float
D. Latest time
E Total float

28. The Activity – On – Node network diagram below indicates the 
Earliest Starting Time (EST) and Latest Starting Time (LST) of a small 
project.

What is the value of the Earliest Starting Time, x?

A. 20
B. 23
C. 25
D. 33
E  43

29. If the average life span of an electronic component in an Au-
tomated Teller Machine (ATM) of a bank is 2.5, then the average 
number of weekly replacements of 600 components is

A. 150
B. 240
C. 850
D. 1040
E  1200

30. A firm manufactures 4 types of one of its products. The prob-
ability distributions for demanding these types of products are as 
tabulated below:

Use the random numbers 63 and 38 to simulate the next two de-
mands

A. Type C, Type D respectively
B. Type B, Type D respectively
C. Type D, Type C respectively
D. Type B, Type C respectively
E. Type C, Type B respectively

SECTION A: PART II SHORT-ANSWER QUESTION (20 MARKS)

ATTEMPT ALL QUESTIONS

Write the correct answer that best completes each of the fol-
lowing questions/statements

1. If a regression model y x = - 4.5 6.2 , then the value of regression 
coefficient is ……………..

2. If the coefficient of variation of a data set is100% , then its mean 
must be equal to its………………

3. The marks obtained by the students in an Accounting examina-
tion are 12, 11, 10, 7, 8,U and 16. If the mean is estimated to be 10, 
then the variance is …………….

4. Given that the Laspeyre price index is 112.8% and Paasche 
price index is 113.69%, the Fisher’s price index is …………………

5. The present value of N1.8 million at 20% simple interest rate over 
21 2 years is...............................

6. The group of items in a stock at the time, during which inventory 
is taken is known as …………..

7. For every Linear Programming (LP) problem, there is a cor-
responding dual form. The original LP problem is known as 
……………..

Use the following network diagram to answer questions 8 and 
9:
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8. Find the sum of Earliest Start Times (EST) for activities F and H in 
weeks.

9. Calculate the Total float for Activity F in months if 30 days make a 
month.

10. The marks obtained by the students in an Accounting examina-
tion are 12, 11, 10, 7, 8,U and 16. If the mean is estimated to be 10, 
the median is ……………

11. The selling price of an item produced by a company is N100. If 
the total overhead cost is N8,750 and the cost per unit is N 75 , then 
the number of units that must be produced and sold for the compa-
ny to break-even is ………………….

12. A graphical solution to any form of equation is regarded as an 
...........................

13. Currently, the number of methods for solving a Linear Program-
ming problem is 
…………………….

14. The value of p in the table below is ……………….

15. Rejection of a null hypothesis when it is true and expected to be 
accepted leads to ………….

16. The two main costs that increase with time in the replace-
ment of items that wear-out gradually are …………………. and 
……………………….

17. Sample is a fractional part of a population for which data can be 
sought and it must be a .....................sample.

18. Operations Research attempts to find ………………… solution 
to a problem.

19. An investment has a net present value of N15,000 when the 
discount rate is 10%. If at the discount rate of 12 %, its net present 
value is N6,000, then the Internal Rate of Return (IRR) of this invest-
ment is …………….. %

20. A transportation problem is unbalanced if …………................ is 
not equal to ………………………

SECTION A

PART I : MULTIPLE CHOICE SOLUTIONS

1. D
2. C
3. D
4. C
5. A
6. B
7. C
8. B
9. D
10. D
11. E
12. D
13. D
14. C
15. E
16. E
17. D
18. D
19. D
20. C
21. B
22. D
23. D
24. A
25. D
26. C
27. E
28. C
29. B
30. E

PART II: SHORT ANSWER SOLUTIONS

1. -6.2
2. Standard Deviation
3. 10
4. 113.24% 
5. N1,200,000 or N1.2million
6. Physical stock
7. Primal Solution
8. 30 weeks
9. 1 month
10. 10
11. 350
12. Estimate/Approximate solution/Approximation
13. Three (3)
14. -3
15. Type I error
16. Maintenance, Repair
17. Representative sample
18. Optimal
19. 13.33 %
20. Total demand, total supply
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