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PREFACE

To the Student

Why Study
This Text

Objectives
of the Text

Today, an accounting graduate who lacks an understanding of computers begins
a career with a major handicap. Computer-based accounting systems have taken
over the routiné’ processes of summarizing and processing accounting informa-
tion. Accountants now function as the designers, controllers, managers, and
users of these systems. Your chances of career success are greater if you
understand how to function in these capacities. .

This text is intended to help you gain the knowledge you need. It is the result of
many years’ experience both in pract1ca1 a%couPtmg and in university-level
teaching. Much of the material is not covered 1in other courses in your business
curriculum, so you should master it now.

Previous students’ responses to this material have been favorable. They
consistently say that *“this is what we need to know about how accounting is
done in the real world.” By the end of this course, you will understand the
relévance of ‘an accounting information systems course to your own career.

This text does not simply repeat material covered in courses 1n management
computer science, or management information systems. It 1denﬁﬁes the distinct
information systems knowledge required by accountants, and 1ncorporates accurate,
understandable thoroughly tested material that addresses those specific needs. It
reéogmzes how you, as an accounting graduate will use your systems knowledge.
Accounting Information Systems prepares you for three types of accounting
careers. As a management accountant, you will use information systems and will
participate in project teams that develo them. As an auditor, you will evaluate
accounting system controls and exarfine system outputs As a consultant, you
will design and unplement new accounting systems. In each career, you work
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with systems using both olderfechnologies and those implementing newer,
stiteZof-the-art methods. Perhaps you do not yet know which direction your
accounting career path will follow. With this text, your AIS course will prepare

you for any of them.

To the Instructor

PuitebBegugeds

Using the Text

Key Features

As an instructor in accounting information systems, you have a difficult job. You
L a RO £ SR . .‘ PRI .
must structure your AIS course in an el}vnon%lgnt characterized by:

. i DS e bce
. Chdfiginé technology. The methods for implementing accounting
procedures change yearly. And uniike your colleagues teaching tax,
financial accounting, or auditing, you have no authoritative organization
to inform you of these changes.

* Changing students. The students you meet each term are more
. . WD T E
computer }étcrate than those you taught in the ’Erestllog;s one. More
knbWledgeable students means you cannot afford to rely on teaching

vy

materials that éogn become obsolete.
1 become 0bso; y

g w PO Catliones N

* Inaccurate perceptions. Many students feel that AIS is not a “real”
accounting course but rri’erélyfang(tlﬂlrc;% course in management, MIS, or
computer science, You must éstablish the relevance of your AIS course
to their career g%af’s?

Gleptivo
.t . . Cghonii .
The fourth edition of Accounting Information Systems: Tr(z{z‘fcagngn Processing
. . . . . ARV SR
and Contrqls is written with these E)Eg;‘b!gmsse3 1grggtqdu¥t”§&phas1zes systems as
an accounting discipline and yet ‘minimizes the o; rtunity for technological
' 2 A S WS H AN
obsolescence. ISRy Yex
yenchb s b

g &0 60 € 0 s € O
This text is intended for both und&éi‘ddiate and graduate AIS classes. It assumes meds
the students have taken one-term irvft‘r’ééuctgf(y‘llevel courses in accoynting and in_
computers. If you teach an undergraduate AIS course, ou will dhably 'ii()nlit 6
some of the chapiers. In a graduate class, you can procéed at a more }Eﬁ%"'bacc A
and may want to ‘Cover the ervf'fclfe@f)&')&ok. In either%%Eéiﬂ;'ou can adapt its coptents '
to the needs of your students. My .
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The foy wgg}ﬁoncfgtgi‘ﬂéame fegﬁfres that contributed to the p?)%griviy of the
hﬁfzéé'éldm"’,«'g"oohes. These inclgéie:
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Accounting Emphasis Throughofit. The book begins by p%ldlng a systems
. ree . ¢ PP .

perspective on some traditional accounting tOpics. The technical chapters use
. ne ter Dty 08 [ 7AW A hiegnces ¥ e\{%”"“g’t

accounting applications as examples. The chapters on system deVelopmen

e‘“nf% basi%e the role of auditors and accountants.

PN R L

Modular Organization. The text is adaptable to the needs of your institution, yet

it is not so fragmented that planning your course becomes difficult. The

suggested sequence of chapters on page x will help you in preparing a syllabus

that reflects your personal preferences regarding course content.
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Exercises and Real-World Cases. Each chapter contains a variety of questions,
exercises, and cases. These are sequenced by difficulty, and incorporate many
questions from past professional exams. Each chapter ends with one or more
real-world cases illustrating the major concepts presented in the chapter.
Technological Completeness. Because accountants work with both old and new
systems, accounting students must learn older technologies as well as
state-of-the-art processing methods. This text shows how accounting transac-
tions are processed using manual, batch processing, and on-line real-time
systems. Your students will have the background to understand any system they
see in practice.

Improvements in the fourth edition include:

Updated Technology. This edition contains added material on the accounting
implications of recent technological changes. These include client-server com-
puting and in-depth explanation of electronic data interchange.

Expanded End-of-Chapter Materials. The breadth and variety of exercises and
cases were distinguishing features of the previous editions. This edition includes
additional real-world cases that describe computer-integrated manufacturing,
client-server computing, electronic data interchange, reengineering, and bar
coding. It contains additional continuing cases that each cover two or more
chapters. The Your Company Case allows students to design and develop a
simple system for a company of their choice.

Updated Discussion of System Design. This edition uses CASE tools as
illustrations, and discusses rapid application development, user interface design,
and object-oriented methodologies. It also introduces data base design methods,
enabling you to teach your AIS course from this approach.

Updated Discussion of Internal Control. The internal control chapter covers the
material from the perspective of the report of the Committee of Sponsoring Or-
ganizations (COSO). Since this will become the perspective adopted by auditing
standards, the text will prepare your students for future professional exams. An
appendix to this discussion illustrates the cost-benefit analysis of internal controls.
Improved Writing Style and Pedagogy. This edition incorporates many com-
ments from adopters and reviewers of the previous ones. Their suggestions make
the text easier for your students to read and for you to use.

The text contains five major parts. Incorporating selected chapters from each
part allows you to adapt the text to your specific needs. A suggested chapter
sequence diagram on the next page shows you how to do this.

Accounting and Systems Concepts. Chapters 1 and 2 provide a systems
perspective on financial and managerial accounting. These chapters establish to
your students that they are in an accounting course—one that is relevant to their
career objectives. You may, if you wish, skip these chapters and begin with
Chapter 3, “Systems Concepts and Accounting.” If you teach an accounting
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Suggested Sequence of Chapters

Chapter Chapter
Number Topic Suggestions
1 Accounting Model Cover Chapters 1-2 for a systems perspective
{ Managerial Accounting on financial and managerial accounting.
2 Systems
l
3
l Systems Concepts You may begin with Chapter 3 and cover
4 Chapter 16 here.
J Systems Tools Cover the tools you will use in your class.
556>
l
{ 7 System Development Cover Chapters 68 for a system
{ Methodologies development emphasis.
9 8 «
l Computer Hardware and A summary of material from other courses.
10-11- Software Cover Chapters 11 and/or 12 for a technical
{ { Data Storage and emphasis.
1312« Processing
{ Internal Control Structure Chapters 13-14 contain basic knowledge for
14 all accountants.
l System Controls
- -
{ Data Security and Cover Chapter 15 for a control emphasis.
J 15 Integrity
{
« €«
!
16-17-
{ 18 Transaction Cycles Cover Chapters 17-20 to emphasize
d transaction cycles.
2019«

software package in your course, you may wish to cover Chapter 16, “Accounting
Transaction Cycles,” immediately after Chapter 3. This provides your students with
a theoretical basis for understanding what the package does. In Chapter 4, “Systems
Tools,” you can cover only those techniques that are important for your students.
Developing Accounting Systems. Chapter 5 provides an overview of system de-
velopment and can be covered either early or late in the school term. Chapters 6
through 8 emphasize system design and describe the development process in detail.
Early coverage of this material allows you to assign a major project, such as the Your
Company Project, to your students. If you wish, you may omit Chapters 6 through
8 without loss of continuity.

Technology of Accounting Systems. Chapter 9 reviews basic material on hardware
and software, and discusses state-of-the-art topics such as expert systems, electronic
data interchange, fourth-generation languages, and computer networks. Chapter 10
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contains an overview of data storage and processing methods that is basic to
much of the later material. Chapters 11 and 12 cover these topics in more detail;
either chapter can be omitted without loss of continuity. Chapter 11 describes
traditional data file systems. Chapter 12 covers data base management systems,
explains data modeling, and describes the use of entity-relationship diagrams.
Controls. Chapter 13, “Internal Control Structure,” describes the subject from
the viewpoint of the COSO report and of future AICPA pronouncements. Its
appendix illustrates the cost-benefit analysis of internal controls. Chapter 14
provides detailed coverage of controls in computerized systems. Data security
and integrity are the focus of Chapter 15, which discusses the fraud triangle, the
impact of advanced technologies, and uses computer-related crimes to illustrate
the results of security weaknesses. This chapter also describes how auditors
evaluate security and integrity—allowing you to cover relevant topics from EDP
auditing without assuming that your students have prior auditing knowledge.
Processing Accounting Transactions. Chapter 16 provides an overview of
transaction cycles. The remaining chapters, 17 through 20, contain in-depth
coverage of transaction processing systems, organized by cycle. Late coverage
of this material ensures that by the time you get to these chapters, your students
know enough about technology and controls to understand how the systems
work. These chapters also provide a thorough introduction to the auditing
course, which many students subsequently take.

The Instructor’s Lecture Guide contains a lecture outline for each chapter. You can
make transparencies from them to use in your lectures. The guide also contains
a transparency master for all illustrations referred to in the lecture outlines.

Also in the Instructor’s Lecture Guide is an excellent test bank prepared by
Professor David Murphy of Oklahoma State University. It contains an expanded
selection of multiple-choice and true/false questions and problems. You may
obtain it from Irwin in diskette form by requesting their Computest 4 feature.
Computest 4 is the most recent version of Irwin’s test-generation software. It
includes advanced features such as allowing the instructor to add and edit
questions on-line, save and reload tests, create up to 99 versions of each test,
attach graphics to questions, import and export ASCII files, and select questions
based on type, level of difficulty, or keyword. The program allows password
protection of saved tests and question databases, and is networkable.

Those instructors without access to a microcomputer, or who prefer not to
use one to create tests, can use Irwin’s Teletest service. The service provides a
toll-free number for instructors to call in a test request. Tests and answer keys are
printed on a laser printer according to the specifications provided. Requests are
completed the same day they are called in and shipped by first-class mail.
Computest 4 and Teletest are provided exclusively by Irwin to make your
teaching job easier.

The Solutions Manual is complete and incorporates the suggested solutions
to professional exam questions. It is organized so that you can easily remove the
solution to an individual exercise or case.
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CHAPTER

1

Introduction

Organizations

A MODEL FOR
PROCESSING ACCOUNTING
INFORMATION

Learning Objectives:

1. To learn the objectives of accounting information systems.
2. To review the steps in the accounting cycle.

3. To review how accounting information systems produce reports for
external use.

The study of accounting information systems analyzes how events affecting an
organization are recorded, summarized, and reported. These events are recorded
using that organization’s system of human and computer resources, summarized
using accounting methods and objectives, and reported as information to
interested persons both within and outside of the organization.

This chapter describes a conceptual model for recording, processing, and
reporting these events to external parties. You should be familiar with this model
from your introductory accounting course. If so, much of the material in this
chapter will be a review. The next chapter will show how this model is adapted
for reporting within the organization. The remainder of the book details how this
conceptual process is implemented.

Accounting information systems exist in many forms of organizations, whether
proprietorships, partnerships, corporations, nonprofit foundations, or households.
While the complexity of each accounting information system differs, each is
similar in three important ways: Each contains a similar structure (of human and
computer resources), similar processes (the use of accounting methods), and
similar purposes (to provide information).



Events Affecting
an Organization

Human and
Computer
Resources

Part I  Accounting and Systems Concepts

This book, like most accounting textbooks, uses as an example one type of
organization: the profit-seeking, publicly owned corporation engaged in manu-
facturing and selling goods. The structure, processes, and purposes of the
accounting information systems are more complex in the manufacturing corpo-
ration than in the others. You can readily adapt what you learn about this type of
corporation to the circumstances of the other types listed earlier.

The events that affect any organization are a result of its interactions with its
environment, which includes economic, social, political, and regulatory entities.
Accounting information systems record, summarize, and report events arising
from these interactions. The events to be processed depend on the scope of the
organization’s accounting information systems and the nature of the events,

A system of human and computer resources records, processes, and reports
events from the organization’s environment. When the system contains only
human resources, it is a manual system. If it uses only computer resources, it is
a computer system. When it uses both human and computer resources, it is a
computer-based system.

Most organizations today use computer-based accounting information sys-
tems. This book offers comparisons of manual and computerized methods for
recording, processing, and reporting events. However, both methods are impor-
tant, because each organization’s computer-based system has a different mix of
computerized and manual methods. Furthermore, many computer and manual
systems employ the same procedures. In these cases, understanding manual
methods makes it easier to master computerized ones.

Accounting Methods and Objectives

Scope of the
System and
Nature of the
Events

All accounting information systems record, process, and report events using

accounting methods to achieve accounting objectives. These objectives deter-

mine the system’s scope, which in turn determines the nature of the events and
the method of accounting. However, all systems record events in money and use
the same conceptual accounting process.

For the publicly held corporation, the accounting information system’s scope
must comply with generally accepted accounting principles (GAAP). GAAP is
necessary to produce financial statements intended for parties external to the
organization. With GAAP, any event that has a determinable monetary impact on
the organization must be recognized as an accounting fransaction. A system
whose objective is to record, process, and report past transactions as finan-
cial statements in accordance with GAAP is a financial accounting infor-
mation system.
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Usually the scope of an organization’s system for processing data is broader
than that required by GAAP. For example, when an accounting system includes
budgetary forecasts, it recognizes future transactions and estimates their mon-
etary impact. Whether short-term annual budgets or long-term ones, budgets
provide vital financial information for managing the organization. Budgeting and
other such accounting systems intended primarily for use within the organization
constitute managerial accounting information systems.

Both the financial and managerial systems are components of the organiza-
tion’s management information system (MIS). The MIS is the combination of
people, procedures, and machines intended to provide information for manage-
ment decision making. It recognizes events beyond those of a purely financial
nature. Chapter 2 discusses managerial accounting information systems, and you
will read about management information systems in Chapter 3.

Illustration 1-1 depicts an accounting information system as two overlap-
ping circles. The left circle represents the financial accounting information
system, which produces information for external reporting according to GAAP.

ItvustratioN 1-1  Scope of the Accounting Information System

yniing information ¢

Objective: 5 Objective:

External Internal
Reporting

< . Management
GAAP = ~ 7 preference




The Accounting
Process

Part I  Accounting and Systems Concepts

The right circle is the managerial accounting information system. Its objective is
internal reporting and it uses the accounting methods preferred by management.
Each is a component of the management information system.

The area where the two circles overlap shows how these two systems share
certain components, For example, GAAP requires that the total accounting
information system maintain data on accounts receivable. Management uses
these data to decide which customers are creditworthy. Thus, these data are used
for both external and internal reporting. Within the limits specified by GAAP,
management exercises its preference when determining how to calcuiate the
Allowance for Doubtful Accounts. In this way, the accounts receivable component
is a part of both the financial and the managerial information systems.

The accounting process begins when an economic event is recognized by an
accounting information system, which records the economic event as an
accounting transaction. This book illustrates how the system’s human and
computer components process a transaction.

For financial accounting information systems, the activities that process a
transaction constitute the accounting cycle. Conceptually, the accounting cycle
consists of the following six steps.

Journalize. The first step in the accounting cycle is recording the transaction.
Someone analyzes the event, determines the accounts it affects, identifies
whether each account is debited or credited, and enters the transaction chrono-
logically in a journal.

Illustration 1-2 is an example of a general journal whose sample entries
reflect some common transactions. Most organizations also use several special
journals designed to record specific types of transactions. Common special
journals include the cash receipts journal, the cash disbursements journal, the
payroll journal, and the sales journal.

Each organization has a chart of accounts, which is a list of all account titles
maintained in the accounting system. In journalizing an event, the accountant
must choose accounts from this list. An analyst establishes this list at the time
the accounting information systems -are created. Illustration 1-3 contains a
sample chart of accounts.

Post. In posting, the second step, an accounting information system transfers
journal entries to ledgers. A ledger is a summary, by account, of all transactions
affecting that account. Thus, after posting, transactions are recorded by account
rather than in chronological sequence. This step makes it possible to summarize
the effects of all the events affecting the organization. Illustration 1—4 shows a
page from a manual system’s ledger.

Most organizations also use subsidiary ledgers, which contain detailed
information explaining the general ledger’s control account total. Common
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ILLUSTRATION 1-2 A General Journal

GENERAL JOURNAL Page 1
Date Accounts and Explanation Ref. Debit | Credit
Sept. | 1| Cash 100,000
Capital Stock 100,000
Issued capital stock for cash.
2| Land 20,000
Building 60,000
Cash 15,000
Notes Payable 65,000
Purchased land and building financed in part by a long-term note.
3| Equipment 72,000
Cash 72,000
Cash purchase of equipment.
4| Supplies Inventories 6,000
Accounts Payable 6,000
Supplies purchased from General Chemical Corporation on account.
5| Cash 60,000
Services to Be Rendered 60,000
Advance payment by Delta Aircraft Company for contract signed.
8| Accounts Payable 6,000
Cash 6,000
Paid General Chemical Corporation in full.
10| Prepaid Insurance 300
Cash 300
Purchased one-year fire insurance policy.

subsidiary ledgers include the accounts payable subsidiary ledger, the property

ledger, and the stockholders’ ledger.

Nlustration 1-5 shows the results of posting to general ledger accounts the

transactions journalized in [lustration 1-2.

Modern organizations produce many kinds of events that result in several

different types of transactions. Computer-based systems devote extensive re-
sources to journalizing and posting these transactions. Accounting information
systems that concern the journalizing and posting steps constitute the transaction
processing systems. You will learn how several transaction processing systems
work later.

Prepare a Trial Balance. This is step three in the accounting cycle. During
any accounting period, accounting information systems journalize and post a
large number of transactions. Prior to producing accounting reports, the system
summarizes the effect of all the events in a frial balance. Illustration 1—6 shows
a sample trial balance.
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ILLUSTRATION 1-3 A Chart of Accounts

Account Title Account Number
Current assets:

Cash ... .. e e 110
Accounts Receivable. .. ....oooviviiiiiiii i 130
Research Fees Receivable. .. .........ooiiiiieiiienennn.. 140
Supplies INVeNtories . . . ... 160
Prepaid INSUFance . . ... ..ovvnitiviiiiier i 180

Property, plant, and equipment:
Land ...ttt i e 210
Building . ..... oo e 220
Accumulated Depreciation—Building. . ...........c........... 230
EQUIPIENt . ..ottt ittt et 240
Accumulated Depreciation—Equipment . . .......... ... ... .. 250
Current liabilities:
AccountsPayable . . ..... ... i e 310
Income Taxes Payable. .. ..........coviiiiiinieiinnnnen.. 330
Wages and Salaries Payable .................cooi i 340
Interest Payable. ... ....... ... ... oo 350
Cash Dividends Payable ... ......... ... ..., 360
ServicestoBeRendered. ............ ..., 380
Long-term debt:
NotesPayable...........ccovuiiiiiiiriiiiiiiiiineaans 410
Stockholders’ equity:
Capital SOCK . ...t e 510
Retained Barnings. . .. .......oiiniiinniiin e nanenennesee 550
Revenue and Expense Summary . . . ..........oviniinnennen.n. 590
Revenue:
Revenue from Services. . ........covivniiiiinreiiiieaeenaan 610
Expenses:
Salaries EXPENSe. . .. ..o oottt ittt i 710
Supplies EXPEnse . . ...covvvinnitiien e 720
Depreciation Expense—Equipment. . . ...t 730
Depreciation Expense—Building ............................ 810
Insurance EXPense . .......coiinniiiniiinn e eniaennneans 820
Other Administrative Expenses.............c.oiiiiiinaenen.. 890
Interest Expense . .........ccviiiiiiiiiii i 910
Federal Income Taxes . .. ....c.vvviiteniiniinnnnaenannans 950

Prepare Adjusting Entries. The fourth step in the accounting cycle is the
preparation of adjusting entries. Sometimes accountants make these journal
entries at the end of a reporting period to match the expenses of the period with
the revenues generated by them. Other adjusting entries correct previous efrors
in journalizing transactions. An accountant or bookkeeper prepares adjusting
entries, records them in the journal, and posts them to the ledger. These alter the
account balances shown in the trial balance.
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ILLUSTRATION 1-4 The Ledger Page for an Account

Account Title Account Number
Date Description Ref. Debit Date Description Ref. Credit
ILLUSTRATION 1-5 Accounts after Posting
Cash 110 Equipment 240
Sept. 1 (1) 100,000 | Sept. 2 (1) 15,000 Sept. 3 (1) 72,000
5 (1) 60,000 3D 72,000
8 (1) 6,000
10 (1) 300
Accounts Payable 310
Sept. 8(1) 6,000 | Sept. 4 (1) 6,000
Supplies Inventories 160 Services to Be Rendered 380
Sept. 4(1) 6,000 Sept. 5(1) 60,000
Prepaid Insurance 180 Notes Payable 410
Sept. 10 (1) 300 Sept. 1(1) 65,000
Land 210 Capital Stock 510
Sept. 2(1) 20,000 | Sept. 1(1) 100,000
Building 220
Sept. 2(1) 60,000 l

Prepare Accounting Reports. The fifth step in the accounting cycle is
preparing the accounting reports. This task is easier if the system first prepares a
second trial balance. Because its debit and credit totals reflect the adjustments
made in step four, accountants call it the adjusted trial balance. From the
adjusted trial balance, accountants prepare the reports.

Ilustrations 1-7 and 1-8 show two reports—the income statement and
the balance sheet—that, according to generally accepted accounting principles,
must be produced by a financial accounting information system. Managerial
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TLLUSTRATION 1-6 A Trial Balance

ALPHA RESEARCH CORPORATION

Trial Balance
September 30, 19XX

Account

Number Account Title Debit Credit
110 Cash ...t $ 62,700
130 Accounts receivable ................... 1,200
140 Research fees receivable ................ 4,000
160 Supplies inventories ................... 5,100
180 Prepaid insurance ..................... 275
210 Land ... ... 20,000
220 Building ............. .o i, 60,000
230 Accumulated depreciation—building . . . . ... $ 500
240 Equipment...........c..oiiiiiiiiinn. 72,000
250 Accumulated depreciation—equipment . .. .. 1,200
340 ‘Wages and salaries payable .............. 600
350 Interestpayable ....................... 314
380 Servicestoberendered ................. 55,000
410 Notespayable ...................ove. 65,000
510 Capital Stock . ..........c.ovvinnennn.. 100,000
610 Revenue from services . ................ 12,200
710 Wages and salaries expense .............. 6,600
720 Suppliesexpense . ...........ooiieainn 900
730 Depreciation expense—equipment ........ 1,200
810 Depreciation expense—building .......... 500
820 Insurance expense ..................... 25
910 Interest €Xpense ..............connennn 314

$234.814 $234.814

accounting information systems, which are broader in scope, produce additional
reports. The next chapter describes some of these.

Close the Books. After preparing the accounting reports, accountants prepare
the accounting records for the next reporting period. This includes the posting of
closing and reversing journal entries.

Closing entries transfer balances from revenue and expense accounts into
the Income Summary account. The balance in this account, which equals Net
Income, is then transferred to the Retained Earnings account, leaving zero
balances in these accounts in preparation for the next period.

Accountants also post reversing entries, so called because they are the
reverse of the accrual and deferral adjusting journal entries made earlier. These
reversing entries reset the balances in accrual and deferral accounts at zero and
ensure that expenses and revenues of the prior period are not included in those
of the following period.
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ILLusTRATION 1-7  An Income Statement

ALPHA RESEARCH CORPORATION
Income Statement
For Month Ended September 30, 19XX

Revenue from services .................... $12,200
Expenses:
Wages and salaries expense . .............. $6,600
Suppliesexpense . ................ ... ... 900
Depreciation expense—equipment . ........ 1,200
Depreciation expense—building ........... 500
Insurance expense . .............cooeennn 25
Interestexpense ...............ccoieannn 314
Total expenses .. ........cooveuneeenn.. 9,539
Netincome ............coiiiiinnennnnnn $2,661

Hlustration 1-9 summarizes the six steps performed by a financial account-
ing information system when executing the accounting cycle.

The discussion so far has reviewed the accounting process in nontechnological
terms. In older accounting systems, journals and ledgers are bound volumes in
which bookkeepers manually record journal and adjusting entries. An accountant
then manually prepares trial balances and reports using a large worksheet.

In modern systems, journals and ledgers take the form of computer records.
Computer programs post entries and prepare the accounting reports. Accoun-
tants control this process by providing inputs and by determining how these
programs work.

Conceptually, the accounting process is identical regardless of the technol-
ogy employed, which is why introductory accounting courses concentrate on
journals and ledgers. This is actually a technology-independent view of the
accounting process. It provides a model for how accounting data are processed
in modern systems. For the rest of your career, you will encounter rapidly
changing technologies for processing information. You will understand more
easily how these new technologies work if you can relate them to this model.

As computers have been adapted for accounting, a terminology has evolved
that is specific to computerized processing. These terms, introduced in Illustra-
tion 1-10, are a technology-dependent way of describing the concepts reviewed
in this chapter. The study of accounting information systems will be easier if
these terms are learned now.

In the past few decades the study of accounting information systems has become
important for all accountants. Prior to computerized processing, accounting
systems used manual technologies that were much easier to understand.
Microcomputers, however, have made computers practical for even the smallest
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ILLUSTRATION 1-8 A Balance Sheet

ALPHA RESEARCH CORPORATION

Balance Sheet
As of September 30, 19XX

Assets
Current assets:

Supplies inventories ....................
Prepaid insurance . .....................
Total current assets ...................

Property, plant, and equipment:
Land ........ oot
Building .......covvvereneenereneeeann $60,000
Less: Accumulated depreciation ......... 500
Equipment .................. .. i.... 72,000
Less: Accumulated depreciation ......... 1,200

$ 20,000
59,500

70,800

Total assets . . ... vvv e v i

Liabilities and Stockholders’ Equity

Current labilities:
Notes payable (portion due within year) . .. ..
Wages and salaries payable ..............
Interest payable .......................
Servicestoberendered .................
Total current liabilities . ...............
Long-term debt:
Notes payabie (portion due after one year:
secured by land and building) ...........
Stockholders’ equity:
Capital stock, par $100, 1,000 shares outstanding
Retained earnings .. ....................

Total liabilities and stockholders’ equity .. ... ..

$100,000
2,661

$ 62,700
1,200
4,000
5,100

275
73,275

150,300
$223,575

$ 10,000
600

314
55,000
65,914

55,000

102,661
$223,575

organizations. Because almost every organization today uses computers to
process accounting data, it is necessary to understand not only the conceptual

process but also the technologies used in the process.

Accountants will work with computerized accounting systems in one of
three ways: Auditors must know how to review computer-based systems and to
plan and execute audit procedures using them. A management accountant will
work daily with computerized systems and participate in project teams that
develop new ones. Many accounting students also become management consult-
ants or systems analysts. These accountants work full time developing new
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ILLusTrATION 1-9  Steps in the Accounting Cycle

1. Journalize. Identify the economic event and record it chronologically as an accounting
transaction.

2. Post. Transfer transaction totals from the chronological record to summaries maintained by
account.

3. Trial Balance. Prepare periodically a list of accounts and the balances in them.

4. Adjusting Entries. Make journal entries to recognize accruals, record deferrals, or
correct errors.

5. Reports. Prepare accounting reports from the adjusted trial balance.

6. Close. Prepare the accounting records for the next reporting period.

ILLusTRATION 1-10 The Accounting Process Using Computer Technology

When Implemented on a

The Accounting Concept Computer Is Called
Journals Transaction Files
General Journal voucher file
Special Cash receipts file
Voucher file
Ledgers Master Files
General General ledger master file
Subsidiary Inventory master file
Property master file
Journalizing Data Entry
Posting File Update

accounting systems. Regardless of your career path, you must understand both
the process and the technology. This text makes it easy to achieve this
understanding.

Summary

The study of accounting information systems concerns events affecting an
organization. These events are recognized and recorded by a system of human
and computer resources, processed using accounting methods and objectives,
and reported as information to interested parties. Most organizations use
computer-based accounting information systems, which rely on both manual and
computerized processing.

Financial accounting systems are accounting information systems of limited
scope. These systems must conform to generally accepted accounting principles
for external reporting, and must implement the six steps in the accounting cycle.
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Financial accounting systems that journalize and post transactions are the
transaction processing systems. More broadly defined, accounting information
systems also produce reports for internal management purposes.

The accounting cycle, as described in this chapter, is a technology-
independent process. The purpose of the study of accounting information systems
is to learn how these accounting processes work using computer technology.

Key Terms

adjusting entries Accounting entries made at the end of a financial reporting
period to record accruals and deferrals and to correct previous errors.

computer-based system An accounting system that uses both human and
computer resources when processing transactions.

computer system An accounting system that uses only computer resources
when processing transactions.
financial accounting information system An accounting system that records,

processes, and reports past transactions in accordance with generally
accepted accounting principles.

journalize The process of initially recording a transaction.

management information system The combination of people, procedures,
and machines intended to provide information for management decision
making.

managerial accounting information system An accounting system that
records, processes, and reports financial information for internal use in
accordance with the preferences of management.

manual system An accounting system that uses only human resources when
processing transactions.

post The process of transferring information recorded in a journal to a ledger.

transaction The monetary record of an economic event affecting an organiza-
tion,

trial balance A summary of all the accounts in a general ledger and the
balances in those accounts.

Questions

1-1. How does a transaction differ from an event?

1-2. How does a budgetary accounting information system differ from a
historical accounting information system?

1-3. Why is it important to understand both the process and the technology
associated with accounting information systems?
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1-4.

1-5.

1-6.

1-7.

1-8.

The journal is sometimes known as a book of original entry.

Suggest a reason for the journal’s being so known.

A company paid $3,000 to an attorney retained to render legal services
to the company. Under which conditions would each of the following
analyses be appropriate?

a  Legal Expenses ...........c.coiiiiiiiiiiiiiiiii... 3,000

Cash ..o e 3,000
b. PrepaidLegal Fees.....................oooiiiiiin.n. 3,000

Cash ...t e 3,000
c. Accounts Payable ................... ... .l 3,000

Cash ... e 3,000
d  LegalFeesPayable ........................ ... ..., 3,000

Cash ..ot e 3,000

Is it more likely to be an asset account or a liability account? Which
entry is likely to be the first one made?

What is the balance of the following T-account?

1,500

Is it more likely to be an asset account or a liability account? Can you
deduce the order in which these entries were made?

A sales representative suggests that a copy of the company’s annual

report be sent to a customer intending to place a large order.

a. What information is generally contained in an annual report of a
manufacturing company?

b. What advantages and disadvantages would a company have in allowing
its prospective customers to have copies of its annual reports?

. In which order are assets normally listed in the balance sheet of a

manufacturing or merchandising company? Why?

. What accounting information might be needed by the following?

a. A newspaper boy who maintains a stand at the corner of Broadway
and Main Street, two busy streets in the downtown area.

b. A newspaper girl who has a daily route in her neighborhood.

¢. A regional distributor of magazines.

. Would accounting reports become more important when business

enterprises are managed by professional management groups?



16 Part I  Accounting and Systems Concepts

1-12. What is the purpose of preparing adjusting entries? How often
must they be prepared? Could they be made on a daily basis?
Under which circumstances would it be desirable to prepare them
on a daily basis?

1-13. What are the differences between a manual system, a computer
system, and a computer-based system?

1-14. Distinguish between the scope and the objectives of the following
accounting information systems:
a. Financial accounting information system.
b. Managerial accounting information system.
c. Budgetary system.
d. Inventory system.

Exercises and Case

1-15. TRANSACTIONS AND EVENTS

Sun Belt Market Research, Inc., was incorporated in May 19XX. Selected
transactions for the month of May are as follows:

19XX
May 4  Entered a contract to survey consumer reaction to Pour-Ease Flour for the Lone
Star Milling Company. An advance payment of $100,000 was made by the
company.
5  Entered a contract to design a paper tissue box for the Big D Paper Products
Corporation.

15  Completed a research project on consumers’ reaction to stainless steel razor
blades for the Ever-Clean Corporation. A report was submitted. Cash payment
of $20,000 was received for services rendered.

15  Paid Computer Applications Associates $1,000 for computer time used to ana-
lyze data for the report submitted to the Ever-Clean Corporation.

25  Made a formal presentation of the paper tissue box design to the management
of the Big D Paper Products Corporation. The design was accepted. An invoice
in the amount of $8,000 was submitted for services rendered.

31  Paid salaries for the month, $18,000.

31 Received a bill from the telephone company for telephone and telecommunica-
tion services for the month, $1,200.

31  Received payment of $8,000 from the Big D Paper Products Corporation.

Required:

For each of the preceding events,

a. Determine if the event should be recorded as an accounting transaction. If
50, identify the journal to be used and show the accounting entry.

b. Determine if the transaction should be posted to a subsidiary ledger. If so,
identify the ledger.

1-16. TRANSACTIONS AND EVENTS

Citywide Blueprint Service Company was organized in June 19XX. Selected
transactions for the month of June are as follows:
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Tuition collected inadvance ............c.oviiiieiiininnuannnn. 14,000
TUItiON €AMMEA . ..ottt iis et en e cia i it 4,000
Utilities €XPENSe . ...ttt 200

B30 538350

Required:
Close the books and prepare the following reports:

a. An income statement for the month ended September 30, 19XX.
b. A balance sheet as of September 30, 19XX.

1-18. ACCOUNTING REPORTS

The Columbus Pioneers Football Club, Inc., was organized on July 1, 19XX, after
receiving a franchise from the Transcontinental Professional Football League. The
account balances as of September 30, 19XX, follow in alphabetical order:

Accounts payable ... ... ... i $ 10,000
Accumulated depreciation—automobiles . ........ . ol iiiiiei i 3,000
AdMINiStrative EXPENSES . . ..o vttt ettt a et 4,000
AQVance tiCKet SAlES . ... v ittt e e e e 120,000
AdVertiSing EXPEOSE . . ... ..vvttreirettt et 30,000
AUtomObIIES . . ... e 40,000
Capital SEOCK . ... cv vt et ottt e et 600,000
Cash and marketable SECUTIIES .. . ... ..ottt i 609,000
Depreciation on automobiles . ............. . 3,000
Footballs and other suppliesonhand ............ ... ... .. o il 50,000
Footballs and other playing field expense ... ...... ... ... it 10,000
INSULANCE EXPEIISE - . ottt nenies s iians e e ienns e arenieaasaesnennns 3,000
Players per diem €Xpenses 0N away SameS . ........c.veeooneroaonanreorananns 5,000
Prepaid iNSUMANCE .. ..ottt it ettt e s it e a e 9,000
Prepaid TeNt .. ..ottt e e 40,000
RENE BXPEISE .+« o ettt iat et ieiees i aeete e etaeaeateaanntee e, 20,000
Revenue from away Games .. ... ...vvtuenineeearureernieraaanneceenaianens 60,000
Revenue from exhibition games . ............ooo ittt 50,000
Revenue from HOME AMES . . .. ... cvvet ittt v anineaannaaeannens 500,000
Salaries expense—office staff .. ......... ... .. il 80,000
Salaries expense—professional staff ......... ... .. o il 300,000
Ticket Printing EXPENSE . . ... .ovvurtetieiiineranrreraair ana e et 15,000
TEAVE] EXPEIISE . « . o o ettt e e e 75,000
Visiting teams’ share of gate 1eceipts . ..........c.oiiieiteiiiiii i 50,000
Required:

Close the books and prepare the following reports:

a. An income statement for the month ended September 30, 19XX.
b. A balance sheet as of September 30, 19XX.
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1-19. ADJUSTING ENTRIES
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The trial balances related to Data Teleprocessing Service as of October 30,
19XX, follow. The trial balance on the left was prepared before incorporating the
effects of adjusting entries for the month of October. The effects of these
adjusting entries were included in the trial balance on the right.

DATA TELEPROCESSING SERVICE

Trial Balance
October 30, 19XX
Before After
Adjustments Adjustments

Cash .. ...t $ 50,000 $ 50,000
Accounts receivable ...................... 4,000 4,000
Notes receivable ...........ccvvivennnn.n. 1,000 1,000
Allowance for doubtful accounts ............ — $ 190
Office suppliesonhand ................... 6,000 4,000
Land ... .. 15,000 15,000
Building .............cooiiiiiiiiiiiia, 60,000 60,000
Accumulated depreciation—building ........ — 250
Computer ...........cooevvinrnraananns 180,000 180,000
Accumulated depreciation—computer ....... — 3,000
Accounts payable .................. ... $ 85,000 85,000
Service fees received in advance ............ 22,000 19,000
Taxes payable .................cooiinnt. — 5,000
Interest payable ......................... — 218
Notes payable ...............oooiii.., 45,000 45,000
Capital stock ..............c.ooiiiiit, 30,000 30,000
Additional paid-in capital ................. 80,000 80,000
Retained earnings ........................ 40,000 40,000
Revenue from programming consultation . . . .. 5,000 6,000
Revenue from computer time rental ......... 30,000 32,000
Salariesexpense ............... ...l 15,000 15,000
Maintenance eXpense ................o0..n 2,000 2,000
Telephone and telecommunication expense ... 1,500 1,500
Depreciation on computer ................. — 3,000
Office supplies expense ................... — 2,000
General €Xpense ...........cooinianianannn 2,500 2,500
Depreciation on building .................. — 250
Baddebtsexpense ................cin... — 190
Interest €XPense .........c..eueinienannnon — 218
Tax €XPense .......oovvrununiineeerannnns — 5,000

$337,000 $337,000 $345,658  $345,658
Required:

Prepare adjusting entries as reflected in the changes between the two trial

balances.

1-20. ADJUSTING ENTRIES

The trial balance of the Trans-World Storage and Moving Company as of March

31, 19XX, is as follows:
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TRANS-WORLD STORAGE AND MOVING COMPANY

Trial Balance
March 31, 19XX
Cash .. .tii e e $11,700
Prepaid rent ............ .. 10,000
THUCKS . oot 60,000
Accumulated depreciation—trucks .......... .. ... .. ... $ 2,500
Accounts payable ........ ... ...l 1,200
Storage fees collected in advance ....................... 3,000
Capital stock .........oo i 70,000
Retained €arnings ..........ccoeveiiiiniiiiiiinnnnnnn. 3,000
Revenue from moving Services ......................... 11,000
Revenue from storage services ......................... 1,000
Salaries eXPense ... .. ...t e 7,000
Gasoling EXPense . ........c.veeiiiinniiiiiiiaiiiannn, 1,000
Maintenance eXPensSe ... .........vrerrrrearrareaaaon. 500
Utilities and office expense ...............c.ovviiinnnn. 1,500

P10 91700

Data and information related to adjusting entries for the month ended March 31,
19XX, are as follows:

1. The monthly rent was $1,000.
2. The estimated useful life of trucks was four years.

3. Many clients chose to pay several months’ storage fees in advance. Based
on individual service records, storage fees earned for the month amounted
to $600.

4. Storage fees for some other clients were due on days other than the first of
each month. Based on individual service records, storage fees earned from
these clients for the month amounted to $1,500.

Required:
a. Prepare adjusting entries for the month ended March 31, 19XX.
b. Deduce the date on which trucks were purchased.

1-21. JOURNAL ENTRIES AND ADJUSTING ENTRIES

The Metropolitan Summer Light Opera Festival was organized to stage four
musical shows during the summer of 19XX. Each show was to last three weeks,
and a three-week accounting period was adopted. Selected transactions during
the first weeks of the festival are as follows:

19XX
June 1  Paid rent for 12 weeks, beginning June 9. The weekly rent was $1,000.

2 Placed an advertisement in newspapers announcing the dates and programs of
the festival. The expense was $200; cash was paid.

3 Granted Theater Concessions, Inc., the privilege of selling refreshments during
the 12-week festival in return for 5 percent of gross receipts payable within
three days after the conclusion of each three-week period.

4 Purchased liability insurance for the 12-week period at a total cost of $600.
Payment was to be made when policy was received.
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5  Four “Program Notes,” one for each show, were printed at a total cost of $400.
Cash was paid.

7 Season tickets to the festival, totaling $60,000, were sold. The season tickets
permitted holders to attend each of the four shows on specified dates.

9 The first musical show, “The East Side Story,” had its premiere. Cash sale of
tickets to the performance amounted to $1,400.

28  The first musical show closed with this performance. Received a report from

Theater Concessions, Inc., that total refreshment sales for the three-week period
amounted to $20,000.

Required:

For each of the preceding events,

a. Determine if the event should be recorded as an accounting transaction. If
so, identify the journal to be used and show the accounting entry.

b. Determine if the transaction should be posted to a subsidiary ledger. If so,
identify the ledger.

¢. Prepare the proper adjusting journal entry for June 28.

1-22. THE ACCOUNTING PROCESS
The following events relate to KQST-TV, a television broadcasting station:

19XX
July 1

10

11

15

16
31
31

KQST-TV, Incorporated, was organized with the issuance of capital stock for
cash, $500,000.

Received a franchise to operate a television broadcasting station from the Fed-
eral Communications Commission. The franchise was valid for three years. The
cost of acquiring the franchise, mainly attorney’s fees, amounted to $3,600.
Cash was paid.

Purchased land, valued at $40,000, and office building, valued at $240,000.
Cash was paid.

Purchased transmitting and broadcasting equipment at a total cost of $90,000.
Cash was paid.

Signed the Adams, Jackson, and Smith Company as the station’s national adver-
tising representative. Commission rate was set at 10 percent of revenue generated.
Received a three-year insurance policy, effective July 1. Total premium was
$2,400. Cash was paid.

Signed with the Inter-American Broadcasting Company as a member of its
network. Cost of such participation was to be determined at the end of

each month.

Signed various sponsors of television programs. Advance payments by some
sponsors amounted to $100,000. All sponsors were referred by the Adams, Jack-
son, and Smith Company.

Sold 100 spot announcements at $100 each to the Metropolitan Arrowjet Com-
pany to advertise the new Arrowjet food processors. Settlement was to be made
at the end of each month. This account was secured by the station’s own market-
ing staff and did not involve the Adams, Jackson, and Smith Company.

The station began broadcasting.

Paid salaries for the month, $50,000.

Received an invoice from the Inter-American Broadcasting Company for program
participation for the month of July. The amount was $10,000. Payment was to be
made before August 10.
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The following data are relevant to adjusting entries for the month ending
July 31:

1. The life of the office and broadcasting building was estimated at 10 years.

2. The life of the transmitting and broadcasting equipment was estimated at
three years.

3. Of the $100,000 advance payments, services amounting to $80,000 had
been rendered.

4. Services amounting to $40,000 had been rendered for those sponsored who
signed but did not make advance payments.

5. Eighty spot announcements were made for the Metropolitan Arrowjet
Company.

6. Taxes expense was estimated at 50 percent of income before taxes.

Required:

a. Prepare journal entries for the month.

b. Post to accounts.

¢. Take a trial balance.

d. Prepare and post adjusting entries for the month.

e. Take an adjusted trial balance.

f. Close the books and prepare an income statement for the month.

g. Prepare a balance sheet as of July 31.

1-23. BALANCE SHEET

On March 1, 19XX, Balboa Bay Cruise, Inc., was organized with the issuance of
capital stock to stockholders for cash of $30,000. The company then acquired the
assets of the Lido Isle Boating Company for $45,000. The assets consisted of an
inland vessel valued at $40,000, a franchise to operate a cruise business valued
at $4,000, and office equipment valued at $1,000. In payment for these assets,
Balboa Bay Cruise paid cash in the amount of $20,000 and issued a noninterest-
bearing note for $25,000. The note was to be paid in five annual installments of
$5,000 each. The vessel was put into service on March 18, 19XX, Palm Sunday,
the opening of the tourist season.

The season closed on September 3, 19XX, Labor Day. Extremely busy
during the season, management did not maintain formal records. All cash
received during the day was deposited with the bank the following business day;
all bills were paid by check immediately on receipt.

From memorandum notes written on check stubs, it was determined that
improvements costing $5,000 were made on the vessel; full payment was made
in cash on the completion of each improvement. A portable ticket stand was
acquired for $1,000 cash. Two motor boats were also purchased at a total cost of
$20,000; settlement was made with $10,000 in cash and $10,000 in a note due
one year hence on May 1.

On September 15, after the payment of all bills, the bank balance was
$16,000.
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Before proceeding further, management decided to prepare a balance sheet
as of September 15, 19XX, based on the previous information.
Required:
a. What was the status of assets and liabilities as of March 1, 19XX, after the
transaction with the Lido Isle Boating Company was begun?
b. What was the status of assets and liabilities as of September 15?

¢. What reservation(s), if any, do you have with respect to amounts carried in
the balance sheet as of September 15?7

1-24. A COMPUTER-BASED SYSTEM

General Mills, a multidivision food products company based in Minneapolis, has
experienced the benefits a large company can derive from using personal

_computers in its financial reporting process.! In the fall of 1984, the company
appointed a team from its financial reporting and information services depart-
ments to design an automated year-end accounting package. Its objectives were
to speed up the consolidation process, increase accuracy, reduce the need for
overtime, and make the year-end effort less burdensome.

The Manual System

Historically, collecting and consolidating annual financial results for year-end
reports had been a time-consuming manual process. The financial reporting
department had to collect the results of approximately 110 separate reporting
entities. Then they spent a significant amount of time manually verifying the
results. They reviewed and refooted each consolidation schedule to confirm that
the amounts were recorded correctly. These reviews had to be accomplished
during a one-week time frame and took nine people to complete, including
outside help and substantial overtime. The consolidation process itself had to be
completed during the same week. With help from an outside department, it
required 12 people.

The Computer-Based System

The design team decided to implement the new system on personal computers (PCs)
using a spreadsheet package that was common in the company. They developed a
menu-driven system in which accountants entered the annual information from
divisions and subsidiaries into financial schedules. After verifying the data for
consistency, a consolidation software package combined it into a single data base.
This contained the information used to develop most of the financial schedules and
footnotes included in the annual report and SEC Form 10-K.

The main system disk includes a worksheet file containing menus and
macro instructions that drive the system. The main menu consists of the
following options: Header Entry (to enter the organization’s identification),

! Adapted from Earl E. Robertson and Dean Lockwood, “Tapping the Power of the PC at
General Mills,” Management Accounting, August 1994, p. 46. Copyright by Institute of
Management Accountants (1994), Montvale, N.J. 07645. Used by permission.
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Table of Contents (to show schedule names), Data Entry, Validation (to correct
obvious errors), Print, and Quit. Each main menu selection also contains several
submenu selections.

The system accommodates 83 schedules including a balance sheet and a
profit and loss statement. Most of the schedules compare totals to the financial
statements as a way of varifying the resuits.

With the new system, the department starts the financial statement section of
the annual report several months before year end. Shortly after the annual
meeting of shareholders, they alter the previous year’s annual report in
preparation for the new year. Employees shift or drop columns of data as
necessary, and update wording to conform to the new year end. New statements
issued by the Financial Accounting Standards Board are reviewed for applica-
bility. If necessary, a draft of the necessary disclosure is put in place for use in
the financial reports.

The Results

The new system allows easy changes to financial documents, provides for
changes in the number of accounting entities and schedules, and provides input
to the corporate tax department’s automated tax return system. Consolidation
occurs automatically and takes one minute to complete. The most time-
consuming task is the one hour required to print the schedules. This consolida-
tion system is just one example of how personal computers have changed
General Mills’ accounting processes and have saved the company both time and
money.
Required:
a. What problems were the new computer-based accounting system intended
to correct?

b. What are the similarities between the old and new systems? What are the
differences?
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Introduction

M ANAGERIAL
ACCOUNTING SYSTEMS

Learning Objectives:

1. To discover methods of providing top-down and bottom-up
- information flows.

2. To learn about the information systems that produce reports for
internal use.

3. To understand how account codes are used to produce accounting reports.

Chapter 1 described the scope of accounting information systems, including
managerial and financial ones. It also introduced financial components, called
transaction processing systems. This chapter describes the managerial account-
ing information systems that are used for responsibility accounting. These
systems provide top-down and bottom-up information flows.

Information Flows

Accounting information systems recognize events, record them, summarize
them, and report accounting information. If they use a computer, they are
computer-based systems. If they do not, they are manual systems. In both cases,
this sequence of activities constitutes a flow of data and information. Those who
receive this information are parties both internal and external to the organization.
They use it for management or investment purposes. Illustration 2—1 depicts this
flow of data and information in both manual and computer-based systems.

25
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ILLustraTION 2—~1 The Flow of Information

A. In a manual accounting information system

Recognize Record Process Report
Events affecting »| (using (using (using (using Information
an organization human human human human
resources) resources) resources) resources)
B. In a computer-based accounting information system
Human support

Events affecting
an organization

Recognize, record, process, report

- ———= Information
(using computer resources)

Top-Down

Information Flow

In managerial accounting information systems, information flows in two
directions. A top-down flow originates from events that occur at the top
management level in an organization. Systems record these events, summarize
them, and report them to employees at lower levels. Accounting information
systems provide a bottom-up flow when events occur at the lower levels. These
are recorded, summarized, and reported to top management. The budgeting and
responsibility reporting systems provide these flows.

An organization’s budgeting system provides a top-down information flow. This
accounting information system produces periodic budgets, which provide
managers with quantitative statements of the organization’s plans covering the
next budgetary period. By establishing and coordinating measurable goals for
the organization’s segments, budgets help achieve overall organizational
objectives.

An effective budgeting system is designed to work within the organization’s
structure. It requires that top management develop policies concerning the
organization’s objectives, communicate these policies with policy statements,
and set performance goals for the organization.
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Organization Structure. An organization’s structure provides the environment
through which information flows. For the budgeting system to function properly,
this environment must have several characteristics: (1) the organization must
establish a structure that distinguishes each of its segments; (2) it must issue a
clear statement of authority and responsibility for the manager of each segment;
(3) each employee should report to only one higher-level manager; and (4) top
management should clearly define all superior—subordinate relationships among
employees. Most corporations adopt a structure that has these characteristics.

Top management communicates the organization’s structure by using
organization charts and job descriptions. Organization charts identify segments
and communicate superior—subordinate relationships. Job descriptions assign
responsibility to employees for specific tasks. Illustration 22 shows a typical
organization chart for a manufacturing corporation.

Another form of top-down information flow is the policy statement used by
top management to communicate their responsibilities to employees.

Policy Statements. A company’s policy statements identify top management’s
expectations concerning the behavior of the organization’s employees. They
provide guidelines for employees on how to carry out specific duties contained
in job descriptions. To be effective, policy statements must be both comprehen-
sive and enforceable.

One common policy statement is the code of conduct, a document that
describes the ethical standards employees are expected to follow. For example,
the code of conduct for one major national corporation establishes ethical
policies in six areas:

1. Compliance with laws and regulations, including
a. Antitrust and trade regulation.
b. Election campaign laws.
¢. Securities regulations pertaining to the use of insider information
and the trading of securities.

Relationships with government officials.

Proper recording of funds, assets, and disbursements.
Outside activities that represent a conflict of interest.
Subsidiaries and affiliate companies.

Reports and assurances.

S

In the code of conduct’s introduction, this company’s top management
communicates both the purpose of the code and management’s intent to enforce
these policies. Illustration 2—-3 presents this introduction to the code of conduct.

Performance Goals. An effective budgeting system requires that management
establish performance goals for each segment of the organization. Top manage-
ment then communicates these goals to managers of the segments by issuing
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InLustrATION 2—-3  The Introductory Section of a Code of Conduct

1. INTRODUCTION AND EXPLANATION

The purpose of this Code is to state the principles of business ethics and conduct which the Board
of Directors expects management and other employees to follow in dealings on behalf of the
Company with government, the general public, customers, suppliers and fellow employees and to
avoid personal activities which might conflict with the Company’s interests. These principles re-
late to compliance with laws and regulations (with special emphasis, becanse of particular impor-
tance to our operations and their complexity which requires constant vigilance to insure compli-
ance, on those relating to antitrust, political activities, relationship with government officials and
securities regulation); proper recording of funds, assets and disbursements; conflicts of interest
and outside activities; and use of inside information.

These principles are to be strictly adhered to at all times and under all circamstances. The
Board of Directors will maintain continuing supervision of compliance with this Code to assure
that the Company conducts itself in a manner consistent with its obligations to society and its
stockholders. This will include the establishment of procedures whereby compliance may be
monitored and key employees will periodically affirm in writing that they have adhered to these
principles. Violations will result in disciplinary action including, in proper cases, discharge from
employment.

Source: Phillips Petrolenam Company, Code of Business Ethics Conduct and Responsibility (Bartlesville, Okla.:
n.d.), p. 7. Used with permission.

periodic budgets. Such a system, called a performance budgeting system,
coordinates segment performance goals so that, if each segment meets its goals,
then overall organization objectives are met.

Organization Objectives and Department Goals. Many corporations state
their objectives using a measure such as residual income or return on invested
capital. The performance budgeting system translates these objectives into goals
that are meaningful at the subsidiary, division, and department levels. At the
lower levels of the organization’s structure, performance goals are stated in more
detail and become more specific.

As an example, consider a corporation with an invested capital of $17
million. Assume that one of top management’s overall company objectives is a
return on invested capital of 11.8 percent. One way to achieve this performance
goal is with sales of $30 million. Illustration 2—4 demonstrates how the budget
system determines the expenses and working capital needed to achieve this
objective. Illustration 2—5 shows how the budget system translates this company
objective into performance goals at the vice presidential, regional, and local
sales office levels.

Methods of Developing Departmental Goals. When top management estab-
lishes departmental goals for lower-level managers, the performance budgeting
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ILLusTRATION 2—-5 Top-Down Flow of Performance Goals

Automatique Manufacturing Company
Vice President Sales
X- X Y- Y-
101 102 303 304 Revenue
Vice
President 1. East X X X X X
Sales 2. Midwest X X X X X
3. Southeast X X X X X
4. Southwest X X x x $ 4,600,000
5. Pacific X X X X X
Total X x x x $30,000,000
Automatique Manufacturing Company
Southwest Regional Sales Office
] X- X- Y- Y-
Director 101 102 303 304 Revenue
Southwest
Regional 1. Denver X X X X X
Sales 2. Houston X X X X b
Office 3. Tulsa X X x x $ 900,000
4. Oklahoma
City X X X X X
5. Austin X X X X X
Total X X X x $4,600,000 - —
Automatique Manufacturing Company
Tulsa Sales Office
Qty. Price Revenue
Manager 1. X-101 X X x
Tulsa 2. X-102 X X x
Sales 3. Y-303 X X x
Office 4. Y-304 X X X
Total X X $900,000 -

system is an authoritative system. Accountants use this term because the
system relies on the authority of top management to motivate employees to
achieve the goals.

As an alternative, many companies allow managers at lower levels in the
organization to participate in developing their own performance goals. When
this occurs, the company uses a participative budgeting system. Many accoun-
tants believe that when individuals participate in developing their own goals,
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they are more motivated to achieve them. This means that they work harder and
perform better. However, even when participative budgeting is used, lower-level
performance goals are established to achieve desired overall company perfor-
mance. Supervisors and subordinates negotiate these goals to satisfy the
objectives of top management.

Organizational structure, policy statements, and performance goals begin at
the top management level and are transmitted to lower levels in the company.
They represent top-down flows in the communication of accounting information.
As this information flows to successively lower levels, it becomes more specific
and detailed. This process, called information amplification, is shown graphi-
cally in Hlustration 2-6.

Bottom-up information flows originate with events occurring at the lower levels
in the organization structure. The system that records these events, processes
them, and reports them to managers at higher levels is the responsibility

ILLusTRATION 2~6 Information Amplification

Overall
standard
(retum on
invested

capital)

Divisional
performance
goals

Specific
departmental
goals
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reporting system. Often companies implement systems that provide for both
responsibility reporting and performance budgeting. In this case, they have
responsibility accounting systems.

Responsibility reporting systems record performance measures at each
segment in the organization. These performance measures may be monetary,
such as dollars of revenue or expense, or they may be statistical, such as hours
worked or units produced. In a responsibility accounting system, reports
compare these performance measures with the performance goals established by
the budgeting system. The organization then evaluates its managers by whether
actual performance differed from budgeted goals.

Responsibility Centers. Responsibility accounting systems accumulate per-
formance measures and performance goals at the lowest level in the organiza-
tional hierarchy. Accountants refer to these organizational units as responsibility
centers.

In rare cases, a low-level responsibility center consists of only one person.
More frequently, it is a department consisting of a supervisor and several
employees. Assume, for example, that the plant service department in Illustration
2-2 consists of a supervisor and 10 service personnel; that supervisor and the 10
personnel together constitute a low-level responsibility center.

Responsibility centers also exist at each higher level in the organizational
structure. A higher-level responsibility center consists of a manager and all the
responsibility centers reporting to that manager. The organization assigns this
manager authority and responsibility over all lower-level responsibility centers
below the manager in the organization chart. In Illustration 2-2, the superinten-
dent of factory no. 1 is in charge of a second-level responsibility center. Other
higher-level responsibility centers include individual sales regions and the
engineering and research division.

Cost, Profit, and Investment Centers. For some responsibility centers, the
only existing monetary performance measure is the amount of costs incurred at
the center. For example, the manager of production department A controls the
costs incurred in that department. Top management evaluates this manager’s
performance by comparing the actual costs incurred to those budgeted for that
month. This department is a type of responsibility center called a cost center.
Hlustration 27, parts A and B, shows examples of higher-level cost centers.

Some responsibility centers, such as sales offices, regions, or divisions,
generate revenue. In these cases, the responsibility accounting system deter-
mines the profit produced by the center by subtracting the costs incurred from
the revenue generated. Accountants call such a responsibility center a profit
center. llustration 2-7, part C, contains an example. Top management evaluates
the performance of a profit center manager by comparing actual profits with
those budgeted during each budgetary period.

A responsibility center is known as an investment center when its manager
not only controls the center’s costs and revenues but also helps determine the
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ILLustraTION 2-7 High-Level Responsibility Centers

A. A cost center at the factory level

Superintendent
Factory No. 1
Plant Materials Production Production Production
Service Handling Department Department Department
Department Department A B C
B. A cost center at the vice presidential level
Vice President
Manufacturing
Factory Factory Factory Factory Factory
No. 1 No. 2 No. 3 No. 4 No. 5
C. A profit center
General Manager
Product X
Product Fact Advertising Sal Staff
Development actory and Promotion ales Assistants
D. An investment center
Chief
Executive
Officer
%‘:22:’;:’ :;‘dl:’St:,(al Aerospace International
odu roducts Division Division
Division Division
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amount of investment owners make in it. For example, large corporations decide
each year how much profit should be reinvested in each subsidiary. If the
manager of a subsidiary requests a portion of these retained earnings, then top
management evaluates the subsidiary by how well it provides a return on them.
At the president’s level in the organization chart, the entire company is an
investment center.

In designing a responsibility accounting system, an analyst assigns each
manager to a responsibility center, each of which is either a cost center, a profit
center, or an investment center. The analyst then develops procedures to
produce, at the end of each budgeting period, a performance report for every
responsibility center.

Performance Reports. All accounting information systems produce informa-
tion; a responsibility accounting system communicates this information in
performance reports. The information disclosed on a performance report
depends on the performance measures controlled by the manager.

The manager of a cost center controls its costs; the performance report for
that cost center discloses the budgeted and actual costs attained for the budgetary
period. Frequently it also shows the difference between these amounts, called a
budget variance. In managerial accounting courses you learn how to analyze this
variance to explain its source. Illustration 2—8 contains a sample performance
report for a cost center at the factory level.

Sometimes accountants develop budgets that analyze costs into fixed and
variable categories. Because this allows the responsibility accounting system to

ILLUSTRATION 2-8 A Performance Report

AUTOMATIQUE MANUFACTURING COMPANY
Cost Report—Factory No. 1

Month of February 19XX
Actual Budget
Cost Allowance Variance

1. Factory supervision $ 500 $ 500 $ 0
2. Plant services 120 110 (10)
3. Materials handling 200 180 (20)
4. Production department A 2,400 2,500 100
5. Production department B 3,120 3,100 (20)
6. Production department C 1,500 1,250 (250)
7. Total cost incurred during

the period $7,840 $7,640 $(200)
8. Unit cost $ 784 $ 7.64
9. Number of units 1,000
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produce flexible budgets, accountants call this variance a flexible budget
variance. Flexible budgeting is useful for cost centers at the lowest level, where
the output of the center is easily measured in nonmonetary terms. Illustration
2-9 shows a cost center performance report for production department B. It
discloses budgeted amounts based on fixed and variable costs. This report
produces better information for evaluating the manager than does one using a
nonflexible, or static budget.

A performance report at higher-level cost centers summarizes the budgeted
and actual costs of all the centers below it. This shows the costs controlled by the
manager of the higher-level cost center. For example, in Illustration 2-8,
performance of the superintendent of factory no. 1 is evaluated by the budget
variance that incurred in factory supervision, plant services, materials handling,
and production departments A, B, and C. The total of these costs is shown on
one line in the performance report of the cost center at the next higher level. In
Tllustration 2— 10, the cost total for factory no. 1 is one line on the vice president
for manufacturing’s performance report.

Performance reports for profit and investment centers are similar. Totals at
lower-level centers become line items at the next higher profit or investment

ILLUSTRATION 2—9 A Performance Report with Nonvariable and Variable
Budget Components

AUTOMATIQUE MANUFACTURING COMPANY

Cost Performance Report—Production Department B
Month of February 19XX

Budget Budget
Components Allowance Actual
This Performance
Nonvariable  Variable Month This Month Variance

0. Equivalent units of

production 1,000
Controllable costs:
1. Supplies and small

tools — $0.015 $ 15 $ 60 $45)
2. Power — 0.200 200 190 10
3. Labor $ 550 2.420 2,970 3,000 (30)

Total $3,185 $3,250 $(65)
Uncontrollable costs:
4. Depreciation,

taxes, insurance $1,750 — $1,750 $1,750 0

Total processing

cost incurred in

the department

(lines 1-4) $2,300 $2.635 $4,935 $5,000 $(65)




Chapter 2 Managerial Accounting Systems

ILLusTrATION 2—-10 Responsibility Reporting by Cost Centers

President

Automatique Manufacturing Company
President and Chief Executive

X X X

- X

. V.P. Manufacturing $19,000,000 =€

- X

- X

- X

- X
Total $29,000,000

CINOOPL WD~

Vice
President
Manufacturing

NoOo,~oD =~

Automatique Manufacturing Company

- X
. Factory 1 $ 4,300,000

Vice President Manufacturing

X
X
X
X

X
Total $19,000,000

Superintendent
Factory No.1

Automatique Manufacturing Company
Factory No. 1

xX xX X

PorwP=

- X
. Prod. Dept. B $1,872,000 =

P S
» Total $4,300,000

Manager
Production
Department B

GawP s

. Supplies
Power

. Depreciation

. Total overhead
Labor X

Automatique Manufacturing Company
Factory No.1
Production Department B

xX X X X

Total $1,872,100
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center. However, for these responsibility centers, the responsibility accounting
system discloses four totals: total budgeted revenues, total actual revenues, total
budgeted costs, and total actual costs. These may be disclosed on up to four
separate performance reports for each center (see Illustration 2—-11).

Responsibility accounting systems produce performance reports at each
responsibility center in the organization. At a high-level center, the reports
summarize budgeted and actual costs and revenues for each center at the next
lower level. At each successively higher level, the reports become less detailed,
less specific, and more highly summarized. In this way, bottom-up information
flow accompanies a process of data reduction. Iustration 2—12 shows this
process graphically.

ILLusTrATION 2—-11  Responsibility Reporting by Profit Centers

Automatique Manufacturing Company
Vice President Sales
X- X- Y- Y-
] 101 102 303 304 Revenue
Vice
President 1. Ea.lst X X X X X
Sales 2. Midwest b X X X X
3. Southeast X X X X X
4. Southwest X X X x $ 4,600,000
5. Pacific X X X X X
Total X X x x $30,000,000
Automatique Manufacturing Company
Southwest Regional Sales Office
Director x x rr
2
Southwest 101 102 303 304 Revenue
Regional 1. Denver X X x X X
Sales 2. Houston X X X X X
Office 3. Tulsa X X x x $ 900000
4. Oklahoma
City X X X X X
5. Austin X X X X X
Total X X X x $4,600,000 4__\”_
Automatique Manufacturing Company
Tulsa Sales Revenue
Qty. Price Revenue
Manager 1. X-101 X X X
Tulsa 2. X-102 X X X
Sales 3. Y-303 X X x
Office 4. Y-304 X X X
Total X X $900,000 -
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Data Accumulation

Classification and
Coding

Responsibility accounting systems provide top-down and bottom-up information
flows. The system produces a performance report for each responsibility center
summarizing budgeted costs and revenues to provide top-down flow, and actual
costs and revenues for bottom-up flow.

A system summarizes totals for budgeted costs, budgeted revenues, actual
costs, and actual revenues, for each responsibility center and for each month of
the year. A large company may have hundreds of responsibility centers, so the
system produces a lot of totals. The system accumulates this much data by the
processes of classification and coding.

The system classifies transactions when it groups them by responsibility center
and by account from the chart of accounts. For example, during a particular
month, the system may classify $910 of labor expenditures as production
department A’s Wages and Salaries expense. In a manual system, an accounting

ILLusTRATION 2—-12 Data Reduction

Report for
company
as a whole

Performance
report for higher-

level responsibility

center

Performance report
for low-level
responsibility center
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clerk performs this classification function. In a computer-based one, either a
person or a computer program may do it.

The system codes a transaction when it assigns to it a combination of
characters that distinguishes the classifications to which it belongs. To continue
the example, the accounting clerk who classifies the transaction may consult a
chart of accounts and determine that wages and salaries transactions are coded
with the number 710. The clerk enters that number and the amount into the
computer, and the computer adds that amount to the total of wages and salaries
in the general ledger.

A responsibility accounting system classifies a transaction two ways: first,
according to the proper account in the chart of accounts and second, according
to the responsibility center. The system then codes the transaction using the
proper account code for that account and the proper responsibility code for that
responsibility center.!

Responsibility Codes. A responsibility accounting system duplicates the chart
of accounts for each responsibility center. When journalizing a transaction, the
system debits or credits the appropriate financial statement account, such as
Equipment, Raw Materials Purchases, or Salaries and Wages. However, it makes
this entry in the account for the center that has control over the event generating
the transaction. This is the center responsible for it. The system is able to
maintain the large number of totals by assigning a unique code to each
responsibility center.

When designing a responsibility accounting system, an analyst develops a
coding scheme similar to that in Illustration 2-13. In this example, each
responsibility center has a four-digit code. By examining this organization chart
carefully, you can see a pattern in how these responsibility codes are assigned.

At the vice presidential level, each code contains a nonzero digit followed
by three zeros. At the factory level, each responsibility center has a code
containing two nonzero digits and two zeros. The first of these nonzero digits
comes from the code of the higher responsibility center. Thus, the superintendent
of factory no. 1, who has a code of 5100, reports to the vice president of
manufacturing (code 5000). Furthermore, the manager of production department
B, with a code of 5120, reports to the superintendent of factory no. 1 (code
5100), and so on. Using this method, the responsibility center with the most
zeros in its code is at the highest level in the organization structure.

Account Codes. In a financial accounting system, each account in the chart of
accounts has a unique account code. For example, each account in the chart in
Illustration 1-3 contains a three-digit account code. The account code structure
in a responsibility accounting system combines a responsibility code with an
account code. This structure uniquely identifies each account in the chart of
accounts for each responsibility center.

For an extended description of coding methods, see the monograph, Classifying and Coding
for Accounting Operations by Germain Boer (Montvale, N.J.: National Association of Accountants
[now the Institute of Management Accountants], 1987).
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Responsibility
Accounting

Part I Accounting and Systems Concepts

For example, assume that the financial statement account Wages and Salaries
has an account code of 710. Using the responsibility codes of Illustration 2—13,
wages paid to people working for foreman A of department B are debited to
account 5111-710. The salaries paid to workers in the office of the manager of
production in department A are charged to 5110-710. The salaries of any sales
personnel working in the office of the vice president for sales are recorded in
account 6000—710, and so on. This is how the responsibility accounting system
maintains a separate chart of accounts for each responsibility center.

A chart of accounts is a table of account names and account codes. You could
make a similar table containing a list of responsibility centers and responsibility
codes. Combining these two tables creates another table that shows the coding
structure in a responsibility accounting system (see [llustration 2—-14).

In Nlustration 2—14, each row contains all the account balances for one
responsibility center. Each column represents one financial statement account
and contains the balances in that account for all responsibility centers. (To
simplify things, only two financial statement accounts are shown and many
responsibility centers are omitted.) The illustration shows that in production
department B, foreman A controlled total Wages and Salaries expense of $1,850
and supplies expense of $110. Wages and salaries of $910 were incurred in the
office for production department A. In a similar way the responsibility
accounting system records revenues under the revenue account codes for a
profit center. It records asset purchases under the asset account codes for an
investment center.

This chapter has demonstrated how responsibility accounting systems
record actual costs and revenues by responsibility centers. Similar procedures
are used to record performance goals in a budgeting system.

Budget Codes. A budgeting system records performance goals for each
financial statement account at each responsibility center by using budget codes.

When designing the system, an analyst adds one digit to the account code to
distinguish between budgeted and actual amounts. For example, assume the digit
0 indicates actual amounts and the digit 9 signifies budgeted amounts. The actual
Wages and Salaries expense for production department A is recorded in account
5110-0-710. The budget account, with code 5110-9-710, contains the budgeted
Wages and Salaries for this cost center.

Illustration 2-15 shows budgeted costs and revenues as another table
identical in structure to that used in recording actual transactions. Using the
table, what are the budgeted Wages and Salaries expense for foreman A? What
is the Wages and Salaries expense variance?

The performance reports produced by a responsibility accounting system are
useful for managerial purposes. However, their form and content are inadequate
for financial accounting because they do not comply with the disclosure
requirements of generally accepted accounting principles. An accounting infor-
mation system must produce both financial statements and responsibility reports
from the data accumulated by the system.
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ILLUSTRATION 2—-14  Account and Responsibility Code Structure
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Account Codes
710 Total
Responsibility Center Wages 720 Cost by
Other and Supplies Other Responsibility
Code Description Accounts Salaries Expense Accounts Unit
1000 President..............ocooiiivinnn $x $ x $ x $x $ x
el X X X X X
e e e e X X X b3 X
2000  Vice presidentcounsel ............... X X X X X
et P X X X X X
e e e s X X b3 X X
3000  Secretary-treasurer .................. X X X X X
T AP X X X X X
4000 Controller ...........ccoovviinnnn. X X X X X
5000 Vice president manufacturing .......... X X X X X
5100 Factoryno.1..................... X X X X X
5110 Production department A .......... X 910 X X X
5120 Production departmentB .. ........ X X X X X
5121 Foreman A .................. X 1,850 10 X 4,560
e e e X X X X x
5200 Factoryno.2 .................c.... X X X X X
T P X X X b X
6000 Vice president sales . ................ X X X X X
e e X X X X X
N X b3 X X X
7000  Vice president industrial relations ....... X X X X X
PP X X x b3 X
8000 Vice president engineering ............ X X X X X
et e X X X X b3
9000 Vice president management services . . . . . X X X X X
N X b3 X b3 X
TS O O X X X X X
Total cost by account ................ $x $ x $ x x § x
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ILLusTrRATION 2—-15 Use of Budget Codes
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ILLusTRATION 2-16 Converting from Performance Reports to Financial Statements

Automatique Manufacturing Company
Vice President Manufacturing
1. - X
2. Factory No. 1 $ 4,300,000
3. - X
4, - X
5. — X
6. — X
7. - X —_—
Total $19,000,000 — |
Automatique Manufacturing Company
Vice President Sales
X- X- Y- Y-
101 102 303 304 Revenue
1. East X X X X X I
2. Midwest X X X X X 1
3. Southeast X X X X X ]
4, Southwest x X x x $ 4,600,000 n
5. Pacific X X X X X I
Total x x x x $30,000,000— =
|
Automatique Manufacturing Company :
President and Chief Executive I
1. — X |
2. - X 1
3. - X 1
4, - X 1
5. V.P. Manufacturing $19,000,000 \
6. - X |
7. - X |
8. - X I
9. - X |
Total $29,000,000 1
|
Total costs $29,000,000 |
Less: Manufacturing costs 19,000,000 |

Selling and administrative
expenses

$10,000,000 — — —~
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Automatique Manufacturing Company
Schedule of Cost of Goods
Manufactured and Sold
Beginning finished goods inventory $ 4,000,000
Manufacturing costs added:
Direct material $x
Direct labor X
Factory overhead X
- » 19,000,000
23,000,000
Ending finished goods and inventory 5,000,000
Cost of goods sold $18,000,000

Automatique Manufacturing Company
Income Statement
—pRevenue $30,000,000
Costs and expenses:
Costs of goods sold $18,000,000
—{ - Selling and administrative
expenses 10,000,000
28,000,000
Net income $ 2,000,000
Automatique Manufacturing Company
Balance Sheet
Current assets:
Cash $ 3,000,000
Accounts receivable: 4,000,000
Inventories
Finished goods 5,000,000
Raw materials 1,000,000
Other current assets 1,000,000
Total current assets $14,000,000
Property and equipment 9,000,000
Total assets $23,000,000
Current liabilities $ 6,000,000
Long-term debt 4,000,000
Stockholders' equity:
Common stock 6,000,000
Retained earnings 7,000,000
13,000,000
Total liabilities and
stockholders' equity $23,000,000
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To produce financial statements at the end of a reporting period, the
system classifies the totals in each financial statement account by financial
statement category. These totals are represented by the columnar totals in
Hlustration 2—14. In this example, the total of Wages and Salaries expense on
the income statement includes $910 from department A and $1,850 from
foreman A of department B. According to GAAP, the system should classify
these as indirect labor on the income statement. To produce responsibility
reports, the system summarizes the row totals from this illustration into
performance reports for each responsibility center. The report for foreman A
would disclose total costs of $4,560. This includes $1,850 of wages and
salaries, $110 of supplies, and $2,600 in costs associated with other financial
statement accounts. Illustration 2—16 shows how performance reports and
financial statements interrelate.

Due to the number of individual records processed by such a system,
maintaining them on paper in bound journals and ledgers is extremely difficult.
For this reason, systems like those described in this chapter are most efficient
when implemented with computer-based systems.

Summary

Managerial accounting information systems provide both top-down and
bottom-up information flows. Organization charts, policy statements, and perfor-
mance budgeting systems provide a top-down flow. Responsibility reporting
systems record performance measures at each level in the organization and
summarize them in reports to managers at higher levels. This provides a
bottom-up information flow.

An accounting information system that provides both performance budget-
ing and responsibility reporting is a responsibility accounting system. By using
a separate chart of accounts for each responsibility center, this system produces
performance reports that disclose budgeted and actual performance. Responsi-
bility accounting systems also produce information for financial reporting that
complies with generally accepted accounting principles. However, responsibility
accounting is practical only in computer-based systems.

Key Terms

account code A number uniquely identifying a general ledger account. It en-
ables the accounting system to summarize amounts recorded in that account.

bottom-up information flow Information that originates from events occur-
ring at lower levels in an organization. The information system reports them
to people at higher levels.
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budget code A number uniquely identifying the budgeted amounts for a
responsibility center. It enables the accounting system to disclose compari-
sons of actual and budgeted amounts on a performance report.

classification The process of determining in which financial statement account
and responsibility center an accounting transaction should be recorded.

coding The process of assigning a group of numbers or letters to an accounting
transaction. These letters distinguish the financial statement account and the
responsibility center to which that transaction belongs.

performance budgeting system A managerial accounting information system
that communicates budget goals from top management to lower-level
managers in the organization.

performance report A report produced by a responsibility accounting system.
It discloses financial measures showing the performance of the manager in
charge of a responsibility center.

policy statement A written communication from top management that identi-
fies its expectations for the behavior of the organization’s employees.

responsibility accounting system A managerial accounting information sys-
tem that provides both responsibility reporting and performance budgeting.

responsibility center An organizational unit where a manager controls finan-
cial measures recorded and reported by a managerial accounting informa-
tion system. It may be either a cost center, a profit center, or an investment
center.

responsibility code A number uniquely identifying a responsibility center.
It enables the accounting system to summarize financial measures for
the center.

responsibility reporting system A managerial accounting information system
that communicates to top management the results of events occurring at
lower levels in the organization.

top-down information flow Information that originates from events occurring
at the higher levels in an organization. The information system reports them
to people at lower levels.

APPENDIX
CoODING STRUCTURES

This chapter showed how a managerial accounting system uses account and re-
sponsibility codes to classify transactions. You may encounter other ways to encode
transactions during your career; this appendix discusses them in more detail.
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Accountants frequently participate in the development of new accounting
systems. When they do this, they help to determine a method for classifying
coding transaction data. System designers call these methods the coding
structures.

Importance of the Coding Structure

An accounting system uses codes to classify, summarize, and retrieve data. For
example, when a system records a transaction, it makes debit and credit entries
in accounts. Accounting personnel identify the accounts using financial state-
ment account codes. When a payroll system identifies employees to be paid by
employee account codes, it records payroll expenses by expense account codes.
Accounts receivable systems record and classify sales and customer payment
transactions by customer account codes. When systems produce totals, they
summarize totals using codes.

The coding structure should be adaptable to changing needs within a
company. It should not require replacement as the company grows or as the
nature of its business changes. For example, a three-digit employee code
becomes inadequate once a company hires more than 999 employees. If a
company enters a new industry, it requires new financial statement account
codes. Accountants in the company should be able to create them by adding to
the old chart of accounts.

The choice of a coding structure is a long-term decision because changes to
it are difficult to make. Once employees learn a method, changing to another one
requires retraining. Furthermore, producing comparable information from data
coded in different ways requires different systems; maintaining redundant
systems is expensive and inefficient. For these reasons, accountants participating
in system design must choose an appropriate coding structure.

Types of Coding Structures

Many different ways exist of encoding information. The coding structures most
commonly used for accounting are sequential codes, block codes, group codes,
and mnemonic codes.

Sequential Codes. A sequential code assigns unique identifiers to data items
in sequence. Accountants commonly assign them to the documents processed by
an accounting system. These include checks, sales orders, requisitions, purchase
orders, invoices, and receiving reports.

Easy-to-use sequential codes enable an accountant to keep a record of
documents on hand and to identify their unauthorized use. These codes are
appropriate when the only way to categorize data items is by time. For example,
checks issued by a cash disbursement system have unique identifying numbers
assigned in increasing sequence. A check with Check No. 10034 was issued
immediately before Check No. 10035. Materials Inventory Requisition No. 2667
was completed sometime after Requisition No. 2487.
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Some people call sequential codes serial codes. Although useful in many
circumstances, they are less flexible than block codes.

Block Codes. An elaboration of a sequential code is a block code. When
creating a block code, the system designer reserves certain adjacent numbers in
the sequence for certain classifications. For example, in Illustration 2—14 all
transactions coded with responsibility codes in the block 5000—-5999 apply to the
production area of the organization. The 6000 block refers to sales, the 7000
block to industrial relations, and so on.

The chart of accounts in Ilustration 1-3 contains the followmg blocks of
account codes:

Account Category Block
Current assets 100-199
Property, plant, and equipment 200-299
Current liabilities 300-399
Long-term debt 400—499
Stockholders’ equity 500-599
Revenue 600-699
Expenses 700-999

The system designer assigned codes sequentially to accounts so that the first
digit indicates the financial statement classification. Each block contains unas-
signed numbers to allow future expansion of the chart of accounts. For example
if the company issues bonds, they may decide to add account number 420
(Bonds Payable) in the long-term debt block.

Group Codes. A group code is an extension of a block code in which the
position of each character in the group has significance. The position represents
a different characteristic of the data classification. They are commonly used as
account codes.

Earlier, this chapter discussed encoding accounting transactions using block
codes. In the example, an account code has the form: XXXX-X-XXX. Using this
structure, the first four digits constitute the first group. They identify the
responsibility center controlling the transaction. The second group contains one
digit and designates either actual or budgeted amounts. The third group contains
three digits and identifies a financial statement account. Using this method, a
transaction coded 5110-0-710 represents an actual expenditure (code 0) for
salaries and wages (code 710) in production department A (code 5110).

Often group codes are structured so that the interpretation of each succeeding
digit depends on the digit immediately to its left. In Illustration 2—14, respon-
sibility code 5121 represents foreman A of production department B. In this code,
the first digit 1 represents factory no. 1, the digit 2 indicates department B within
factory no. 1, and the last digit 1 identifies transactions for foreman A. When used
in this way, some people call these codes hierarchical codes.
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Group codes are flexible because analysts can readily add or delete groups
when coding a new characteristic is required. Furthermore, a design team can
reassign the meaning of a group without affecting other groups. A person
familiar with the structure can interpret the significance of a code from the
position of the digits.

Group codes sometimes become long and difficult to remember. Clerks
unaccustomed to the group coding structure may make mistakes in recording
them. Mnemonic codes help them avoid this problem.

Mnemonic Codes. Mnemonic coding structures identify data items with com-
binations of letters and numbers. The design team chooses the combination so
that clerks can more easily remember the associated data item. Companies may
use them when developing customer or product codes.

For example, to avoid data entry errors by sales clerks, a design team may
choose to develop mnemonic codes for customers. The code that identifies each
customer is a shortened version of the customer’s name. If the code allows six
letters or numbers, clerks may assign the code “A&B” to A&B Furniture
Company. Merchandise Market, Inc., may have the identifier “MERMKT.”

In a proper application, mnemonic codes prevent errors in data entry. If there
are many similar data items, however, the mnemonics may also be similar. This
would confuse clerks and cause errors. For example, if customers are individuals
rather than businesses, different individuals are likely to have similar names.
These could produce a set of customer codes that are confusing because of their
similarity. Furthermore, many alphabetic characters have similar sounds (e.g., B,
P, D, T) that introduce confusion when speaking mnemonic codes.

As a part of their daily activities, accounting personnel code accounting
transactions and interpret these codes. When the coding structure is logical and
easy to use, they are less likely to make errors that produce misleading
accounting reports. This is why accountants help to determine the method of
coding transactions during the system development process.

Questions

2-1. Would a well-prepared organizational chart provide answers to each of
the following questions?

To whom am I accountable?

Who has the most seniority?

What is the chain of command down to me?

What is my position in the organization?

Who is responsible to me?

S RO &R

(CTA Adapted)

2-2. In the introductory portion of the policy statement shown in Iilu-
stration 2-3:
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a. Which groups of employees are covered by the policy statement?

Which major areas of employee conduct are discussed?

c. What are the potential consequences of a violation of employee
conduct?

s

—3. How does a performance budget differ from a cost standard?

2-17.

2-9.

2-11.

. How does the concept of cost controllability vary with the

organizational level?

. Why is a return-on-investment figure not usable as a performance

standard for a cost responsibility group?

. Ernest R. Breech, former chairman of the board of the Ford Motor

Company, once observed: ‘“While many companies believe they have

good financial control systems, all too few really do. Many companies
confuse a large volume of paperwork and reports with good financial

control.” What are your views?

In Ilustration 2—10, can you deduce the number of vice presidents
who report to the president?

. “A performance budget prepared using the flexible budgeting

technique is tantamount to setting standards subsequent to
performance. It is not acceptable.” Do you agree? Explain your
position.
“We have an annual budget, but it is not much help because it is
always wrong. Sales do not turn out as expected. Materials go up in
cost. Production people work overtime. After only one month our
budget is out of date.” How could a flexible budget help in a situation
like this?

(CIA Adapted)

. A company sets its target volume at 100,000 units for the year. At that

level, indirect labor cost is estimated at $150,000, of which $30,000 is

nonvariable. Actual volume turns out to be 115,000 units, and actual

indirect labor cost turns out to be $166,000.

a. How do you evaluate this performance without the benefit of
flexible budgeting?

b. How do you evaluate this performance with flexible budgeting?

¢. What additional analysis would make information in question b
even more meaningful?

“Controllability is relative rather than absolute. In this imperfect
world, there are degrees of control. Furthermore, it may often be joint
and indivisible.” What are the implications of these statements to the
analysis of variances disclosed in responsibility reports?

. Standard costs and variance analysis are said to be applications of the

principles of management by exception. Why is this so?
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Exercises and Cases

2-13. REPORT OF PROFIT RESPONSIBILITY GROUPS

Quad-Cities Enterprises is organized on a product basis with profit responsibil-
ity. Both product divisions A and B have four departments. During the month of
September 19XX, the factory of each product division produced 10,000 units of
goods and the sales department of each product division sold 10,000 units

of goods. Operating data for the month are as follows:

Product A Product B

SaleSTEVENUE . ....ovviievrneeiiannnnn $40,000 $40,000
Costs and expenses:

Factory .............ciiiiiiian 15,000 12,000

Engineering and research ............. 2,000 5,000

Marketing ......... ..o, 10,000 8,000

Staff assistant ...................... 1,000 2,000

Divisional manager’s office ........... 2,000 3,000

Required:

a. Prepare a profit report for the month of September 19XX for each of the

product divisions.
b. Comment on the performance of these divisions.

2-14. REPORT OF A COST RESPONSIBILITY GROUP

Harbour Industries is organized on a functional basis with cost responsibility. Its
manufacturing division, under the supervision of a production manager, has four
service departments and three production departments. Data for these depart-
ments and for the production manager’s office for the month of November
19XX, a month in which 3,000 units were produced, are as follows:

Materials Labor Manufacturing

Overhead
Production department A .................... $10,000 $15,000 $ 7,000
Production department B .................... 2,000 18,000 9,000
Production department C . ................... 1,000 16,000 8,000
Service department W ...................... — — 4,000
Service department X ............... ... ... — — 6,000
Service department Y ............. ... . ... — — 5,000
Servicedepartment Z ....................... — — 10,000
Office of production manager ................ — — 11,000
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Required:
Prepare a cost responsibility report for the manufacturing division for the month
of November 19XX.

2-15. COST PERFORMANCE REPORT
The budget components of manufacturing overhead items incurred in production
department M of the Homewood Manufacturing Company are as follows:

SUPPHES . -+ vttt $ 020  per unit produced
Power ................ e 0.35  per unit produced
Repairs ..........c.ooiiiiiiiiiiniininnnn. 0.02  per unit produced
and 200.00  per month
Indirect labor............ ... ... il 0.73  per unit produced
and 600.00  per month
Depreciation and taxes ...................... 2,000.00  per month

During the month of September 19XX, the department produced 4,000 units and
incurred the following costs:

Supphies . ...l $ 850
Power ........cci i, 1,380
Repairs ............ooiiiiiiiiiiia, 320
Indirectlabor.............................. 3,600
Depreciation and taxes ...................... 2,000

$8,150

Required:

Prepare a cost performance report for the department for the month of
September 19XX, with columnar headings similar to those shown as Hlustration
2-9.

2-16. COST PERFORMANCE REPORT

At the basic research department of Omega Research Corporation, the
consumption of research chemicals is found to be $40 per day for the
nonvariable portion and $11 for each hour of research activities undertaken.
Chemicals consumed and research hours worked during the first week in June
19XX are as follows:
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Chemicals Hours
Consumed Worked

June 4, Monday ................ $ 500 45
June 5, Tuesday ................ 650 55
June 6, Wednesday .............. 800 65
June 7, Thursday ............... 700 58
June 8, Friday .................. 550 47

Total for the week ............ $3,200 270

Required:
Prepare a report for the manager of basic research department for the week
ended June 8, 19XX. Use the following columnar headings:

Favorable (Unfavorable) Variance

Day of Budget Actual
Week Allowance Consumption For the Day Week to Date

2-17. RESPONSIBILITY ACCOUNTING

The manager of the assembly department of Richardson Manufacturing Com-
pany receives a monthly report in the following format:

1. Direct 1abor . .....ovnnnrtiiii e $xxx
2. Material spoilage ... ....... ... . i XXX
3. Overtime premium . .....ovvvieneen i eerennnnnnnn XXX
4. Reassembly ......... .. i XXX
5. Supplies and small tools ............. ... ...l XXX
6. Department manager’s salary .......................... XXX
7. Depreciation of plant building ......................... XXX
8. Plant superintendent’s office—allocated .................. XXX
9. Maintenance department cost—allocated ................. XXX
10. Factory administrative cost—allocated ................... _XXX
TOtal ..o s $xxx

Required:

a. Rearrange the format of this report so that cost items controllable by the
manager of the assembly department are separately listed and totaled from
those not controllable by that manager.

b. Assume that five departments report to the plant superintendent: machining,
assembly, and finishing (production departments), and maintenance and
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2-18. RESPONSIBILITY ACCOUNTING

The manager of production department F of the Wagner Manufacturing Com-
pany received the following cost and production report for November 19XX

from the accounting department:

WAGNER MANUFACTURING COMPANY

Production Department F
Cost and Production Statistics Report
Month of November 19XX

55

general factory (service departments). Identify those cost items controllable
at the level of the plant superintendent that are not controllable by the
manager of the assembly department.

Percent
of
Factory
Production Statistics
1. Number of materials requisitions made . ...................... 250 10
2. Number of employees in the department ..................... 30 12
3. Number of direct labor hours worked ........................ 5,000 11
4. Square feet of floor space occupied . ....... ... ... ... .. 3,000 20
5. Number of units produced ............... .. ... .. ...l 4,000 15
Cost Data
6. Cost of materials requisitioned ..................c..c..oo... $20,000 15
7. Materials handling, allocated on the basis of cost of materials
requisitioned . ........ ... 450
8. Storeroom, allocated on the basis of number of requisitions made . 750
9. Total material cost (lines 6 t0 8) .......... ..., 21,200
10. Total direct labor cost. ..., 11,000
11 POWEE . i e e e e 1,000
12. Building occupancy, allocated on the basis of floor space occupied 1,500
13. Supplies and small tools . .............. ... oo, 200
14, Departmental supervision ..............ccooviiiiiiiii... 1,200
15. Depreciation, insurance, and taxes on machinery ............... 3,000
16. Factory supervision, allocated on the basis of number of
EIPIOYEES . . oot e ettt i i e 1,800
17. Inspection, allocated on the basis of number of units inspected
(100% INSPECHON) . .. .ottt et et e ettt eaae 600
18. Personnel welfare and first aid, allocated on the basis of direct
laborhours worked . ...l 275
19. Total manufacturing overhead (tines 11t0 18) ................. 9,575
20. Total manufacturing cost (lines 9, 10,and 19) ................ $41,775
21. Unit cost of goods manufactured . ..........c.cooevuiiinonn.. $10,444
Regquired:

a. Deduce the number of service departments involved and establish the

departmental cost of each of these departments.
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b. Prepare a cost report for production department F for the month of
November 19XX with the costs incurred in the department and those
allocated to the department clearly labeled and subtotaled.

2-19. FLEXIBLE BUDGET

The Jason Plant of Cast Corporation has been in operation for 15 months. Jason
employs a standard cost system for its manufacturing operations. The first six
months’ performance was affected by the usual problems associated with a new
operation. Since that time the operations have been running smoothly. Unfortu-
nately, however, the plant has not been able to produce profits on a consistent
basis. As the production requirements to meet sales demand have increased, the
profit performance has deteriorated.

During a staff meeting at which the plant general manager, the corporate
controller, and the corporate budget director were in attendance, the plant
production manager commented that changing production requirements made it
more difficult to control manufacturing costs. He further noted that the budget
for the plant, included in the company’s annual profit plan, was not useful for
judging the plant’s performance because of the changes in the operating levels.
The meeting resulted in a decision to prepare a report that would compare the
plant’s actual manufacturing cost performance with a budget of manufacturing
costs based on actual direct labor hours in the plant.

The plant production manager and the plant accountant studied the cost
patterns for recent months and volume and cost data from other Cast plants.
Then they prepared the following flexible budget schedule for a month with
200,000 earned production hours that at standard would result in 50,000 units of
output. The corporate controller reviewed and approved the flexible budget.

Per Direct
Amount Labor Hour

Manufacturing costs:

Variable:
Indirect 1abor . . ... ...t $160,000 $0.80
SUpplies . . ... e 26,000 0.13
POWer ... 14,000 _0.07
$1.00
Nonvariable:
Supervisory labor ............. .. 64,000
Heatand light ....... ... ... ... .. . i, 15,000
Property taxes . ...t 5,000

$284,000

During the month of November 19XX, when 220,000 actual direct labor hours
were used in producing 50,500 units, actual cost data were as follows:
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Indirect labor . .................. $177,000
Supplies ... 27,400
Power ........c.cciiiiiiinan.. 16,000
Supervisory labor ............... 65,000
Heatand light .................. 15,500
Property taxes .................. 5,000

$305,900

Required:

a. Explain the advantages of flexible budgeting over fixed budgeting for cost
control purposes.

b. Prepare a cost report, showing variances, for the month of November.
(CMA Adapted)

2-20. POLICY STATEMENT

The Leather Corporation plans to offer a one-day course to its management
employees in the finance and accounting areas. The topic will be the increased
responsibilities of the corporation for the quality and accuracy of its financial
information system and the information derived from the system. One of the
segments is a review of Leather Corporation’s proposed code of professional
conduct for corporate financial and accounting personnel; it has been developed
as a consequence of recent events.

Required:

Identify and discuss the provisions that probably should be included in Leather
Corporation’s proposed code of professional conduct regarding the relationship
of the corporate financial and accounting personnel with:

a. Other members of corporate management.
b. Shareholders.

¢. The general public.
(CMA Adapted)

2-21. DELMARVA COAST HOSPITAL

The Delmarva Coast Hospital is located in a well-known summer resort area.
The area’s population doubles during the vacation months (May—August), and
hospital activity more than doubles during these months. The hospital is
organized into several departments. Although relatively small, its pleasant
surroundings have attracted a well-trained and competent medical staff.

An administrator was hired a year ago to improve the business activities of
the hospital. Among the new ideas he has introduced is responsibility account-
ing. This program was announced along with quarterly cost reports supplied to
department heads. Previously, cost data were presented to department heads
infrequently. Excerpts from the announcement follow:
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The hospital has adopted a “‘responsibility accounting system.” . .. Responsibility
accounting means you are accountable for keeping the costs in your department
within the budget. The variations from the budget will help you identify what costs
are out of line and the size of the variation will indicate which ones are the most
important. Your first such report accompanies this announcement.

The first report received by the laundry supervisor is shown as Exhibit 2—1. The
annual budget for 19XX was constructed by the new administrator. Quarterly
budgets were computed as one-fourth of the annual budget. The administrator
compiled the budget from analysis of the prior three years’ costs. The analysis
showed that all costs increased each year, with more rapid increases between the
second and third year. He considered establishing the budget at an average of the
prior three years’ cost hoping that the installation of the system would reduce
costs to this level. However, in view of the rapidly increasing prices he finally
chose the previous year’s costs less 3 percent for the 19XX budget. The
budgeted activity level measured by patient days and pounds of laundry
processed was set at the previous year’s volume, which was approximately equal
to the volume of the past three years.

Required:

a. What are your views concerning the method used to construct the budget?
b. What information should be communicated by variations from budget?

Exmmir 2-1 Case 2-21

DELMARVA COAST HOSPITAL
Performance Report—Laundry Department

July-September 19XX
Percent
(Over) (Over)
Under Under
Budget Actual Budget Budget
Patientdays ...................... 9,500 11,900 (2,400) (25)
Pounds of laundry processed ......... 125,000 156,000 (31,000) (25)
Costs:
Laundry labor .................. $ 9,000 $ 12,500 $ (3,500) 39)
Supplies ........... ... 1,100 1,875 (775) (70)
Water, water heating,
and softening ................. 1,700 2,500 (800) @7
Maintenance ................... 1,400 2,200 (800) 57)
Supervisor’ssalary .............. 3,150 3,750 (600) 19)
Allocated administrative costs .. .... 4,000 5,000 (1,000) (25)
Equipment depreciation . .......... 1,200 1,250 (50) @
$ 21,550 $ 29,075 $ (7,525) 35

Administrator’s comments: Costs are significantly above budget for the quarter. Particular attention
needs to be paid to labor, supplies, and maintenance.
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¢. Does the report effectively communicate the level of efficiency of the

laundry department?
(CMA Adapted)

2-22. PROFIT PLAN REPORT

Kenbart Company decided to place increased emphasis on profit planning and on
analyzing results as compared to its plans. A new computerized profit planning
system has been implemented to help in this objective.

The company employs contribution margin reporting for internal reporting
purposes and applies the concept of flexible budgeting for estimating variable
costs. The following terms were used by Kenbart’s executive management when
reviewing and analyzing actual results and the profit plan:

* Original Plan—Profit plan approved and adopted by management for
the year.

¢ Revised Plan—Original plan modified as a consequence of action taken
during the year (usually quarterly) by executive management.

¢ Flexed Revised Plan—The most current plan (i.e., either original plan
or revised plan, if one has been prepared) adjusted for changes in
volume and variable expense rates.

* YTD Actual Results—The actual results of operations for the year.

* Current Outlook—The summation of the actual year-to-date results
of operations plus the flexed revised plan for the remaining months
of the year.

Executive management meets monthly to review the actual results as compared
to the profit plan. Any assumptions or major changes in the profit plan usually
are incorporated on a quarterly basis once the first quarter is completed.

An outline of the basic profit plan report designed by the data processing
department is reproduced in Exhibit 2—2. This report is prepared at the end of
each month. In addition, this report is generated whenever executive manage-
ment initiates a change or modification in its plan. Consequently, many different
versions of a company profit plan exist that make analysis difficult and
confusing.

Several members of executive management have voiced disapproval of the
profit plan report because the Plan column is not well defined and varies in
meaning from one report to another. Furthermore, no Current Outlook column is
included in the report. Therefore, the accounting department has been asked to
work with the data processing department in modifying the report so that users
can better understand the information being conveyed and the reference points
for comparison of results.

Required:
a. What advantages are there to Kenbart Company having its profit plan
system computerized?
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ExumBiT 2-2 Case 2-22

KENBART COMPANY
PROFIT PLAN REPORT
MONTH, YEAR

MONTH YEAR-TO-DATE

OVER OVER
(UNDER) (UNDER)

ACTUAL PLAN %o ACTUAL PIAN § %o

SALES
VARIABLE MANUFACTURING COSTS
RAW MATERIALS
DIRECT LABOR
VARIABLE OVERHEAD
TOTAL VARIABLE MANUFACTURING
COSTS
MANUFACTURING MARGIN
VARIABLE SELLING EXPENSES
CONTRIBUTION MARGIN
FIXED COSTS
MANUFACTURING
SALES
GENERAL ADMINISTRATION
INCOME BEFORE TAXES
INCOME TAXES
NET INCOME

b. Redesign the layout of the profit plan report so that it will be more useful
to Kenbart’s executive management in its task of reviewing results and
planning operations. Explain the reason for each modification you make in
the report.

c. Which types of data would Kenbart Company be required to capture in its
computer-based files to generate the plans and results which executive
management reviews and analyzes?

(CMA Adapted)

2-23. ORGANIZATIONAL CHART

Thirty years ago four friends started a business which manufactured wooden
office furniture. Executive responsibilities were divided among them as shown in
Exhibit 2-3.

Their business experienced phenomenal growth and now comprises three
product lines, nine factories, and 15 sales offices geographically dispersed
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Exmmir 2-3 Case 2-23

President
Production Sales
Manager Treasurer Manager

throughout the United States. The company has always been departmentalized
on a functional basis. However, the company is now considering a proposal to
restructure the organization as reflected in Exhibit 2—4.

Regquired:

Analyze the proposed organizational chart and answer the following questions:

a. Which type of departmentation is being suggested for:
1. The entire enterprise at level one?
2. The manufacturing operation at level two?
3. The marketing operation at level two?
4. The marketing operation at level three?
5. The manufacturing operation at level three?

b. What are the principal advantages of the suggested departmentation plan
for the manufacturing operation at:
1. Level one?
2. Level two?

¢. Why would the departmentation plan suggested for manufacturing at level
two be inappropriate for marketing?

d. What are the principal advantages of the suggested departmentation plan
for the marketing operation at level two?

e. What rationale supports keeping finance, industrial relations, and market

research centralized at level one?
(CIA Adapted)

2-24. CODING STRUCTURES

Franklin Flooring is a manufacturer and distributor of carpet and vinyl floor
coverings. The company’s home office is located in Springfield, Illinois, with its
mills and manufacturing plants spread throughout the Midwest. Franklin’s total
sales last year exceeded $300 million.
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Retail showrooms are Franklin’s primary customers. However, many major
corporations buy Franklin’s products directly, and large construction companies
purchase carpet and floor covering on contract with Franklin at reduced rates for
use in newly constructed homes and commercial buildings. In addition, there is
a company-owned retail outlet at each plant where overruns, seconds, and
discontinued items are sold; these are Franklin’s only retail sales. The company
has divided the sales market into seven territories—New England, Mid-Atlantic,
Southeast, Great Lakes, South Central, Southwest, and Northwest. Each sales
territory is divided into 5 to 10 districts with a salesperson assigned to each
district.

Franklin manufactures over 200 different varieties of carpet. The carpet is
classified as commercial or residential and is sold under four brand names with
up to five subproduct lines under each brand. The subproduct lines indicate the
different grades of quality; grades are measured by type of tuft and number
of tufts per square inch. Each subproduct line of carpet can have up to 15 dif-
ferent colors.

Approximately 180 varieties of vinyl floor covering are produced, which are
also classified according to commercial or residential use. There are four
separate brand names (largely distinguished by the type of finish), up to eight
different patterns for each brand, and up to eight colors for each pattern.

Franklin’s current accounting system is adequate for monitoring the sales by
product; however, in-depth analysis of more specific market factors is limited as
the information is not available. In order to improve the planning process and
overall decision making, the accounting systems department has been asked to
design a sales analysis code that would make this information easily accessible.
The code should permit Franklin to prepare a sales analysis that reflects any and
all of the company’s operating characteristics.

Required:

a. Briefly define and give an example of each of the following coding
structures.
1. Sequence coding
2. Block coding
3. Group coding

b. Identify and describe at least three general factors that should be
considered before a coding system is designed and implemented. _
(CMA Adapted)

2-25. TRANSACTION CODING

Ollie Mace has recently been appointed controller of a family-owned manufac-
turing enterprise. The firm, S. Dilley & Co., was founded by Sam Dilley about
20 years ago, is 78 percent owned by Dilley, and has served the major
automotive companies as a parts supplier. The firm’s major operating divisions
are heat treating, extruding, small parts stamping, and specialized machining.
Sales last year from the several divisions ranged from $150,000 to more than $3
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million. The divisions are physically and managerially independent except
for Dilley’s constant surveillance. The accounting system for each division
has evolved according to the division’s own needs and the abilities of
individual accountants or bookkeepers. Mace is the first controller in the firm’s
history to have responsibility for overall financial management. Dilley expects
to retire within six years and has hired Mace to improve the firm’s account-
ing system.

Mace decided that he will need to design a new financial reporting system.
It should:

1. Give managers uniform, timely, and accurate reports on business
activity. Monthly divisional reports should be uniform and available by
the 10th of the following month. Companywide financial reports also
should be prepared by the 10th.

2. Provide a basis for measuring return on investment by division.
Divisional reports should show assets assigned to each division and
revenue and expense measurement in each division.

3. Generate meaningful budget data for planning and decision-making
purposes. The accounting system should provide for the preparation of
budgets recognizing managerial responsibility, controllability of costs,
and major product groups.

4. Allow for a uniform basis of evaluating performance and quick access
to underlying data. Cost center variances should be measured and
reported for both operating and nonoperating units (including
headquarters). Also, questions about levels of specific costs should be
answerable quickly.

A new chart of accounts, it appears to Mace, is essential before getting
started on other critical financial problems. The present account codes used by
divisions are not standard.

Mace sees a need to divide asset accounts into six major categories, such as
current assets, plant and equipment, and so on. Within each of these categories,
he sees a need for a maximum of 10 control accounts. Based on his observations,
100 subsidiary accounts are more than adequate for each control account.

No division now has more than five major product groups. The maximum
number of cost centers Mace foresees within any product group is six, including
operating and nonoperating groups. He views general divisional costs as a
nonrevenue-producing product group. Altogether, Mace estimates that about 44
natural expense accounts plus about 12 specific variance accounts would be
adequate.

Mace is planning to implement the new chart of accounts in an environment
that includes both manual and computer-based systems. Therefore, the chart of
accounts should facilitate the processing of transactions both manually and by
machine. Efforts should be made, he believes, to restrict the length of the code
for economy in processing and convenience in use.
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Required:

a. Design a chart of accounts coding system to meet Ollie Mace’s
requirements. Your answer should show the number of digits in the coding
system and the purpose of each digit. You should explain the coding
method you have chosen and the reason for the size of your code elements.
Explain your code as it would apply to asset and expense accounts.

b. Use your chart of accounts coding system to illustrate the code needed for
the following transactions:

1. In the small parts stamping division, $100 was spent on cleaning
supplies. The expenditure was requested by Bill Shaw, supervisor in the
polishing department of the Door Lever Group.

2. A new motorized sweeper has been purchased for the maintenance
department of the Extruding Division. Its cost is $13,450, and it is
coded as an asset acquisition.

(CMA Adapted)



CHAPTER

SystEMS CONCEPTS AND
3 ACCOUNTING

Learning Objectives:

1. To learn selected concepts from the theory of systems.

2. To apply these selected concepts to the processing of accounting
transactions.

3. To learn about those systems that include accounting information systems.
4. To review the systems approach to problem solving.

Introduction

Accounting processes offer mechanisms for recording and summarizing ac-
counting information, and they provide both top-down and bottom-up informa-
tion flows. This chapter explores the theoretical basis for these processes. Some
relevant concepts from systems theory are described and applied to the
processing of accounting information. This will provide a framework for the
study of accounting information systems.

Systems Theory

In accountants’ daily activities, they frequently encounter references to many
different kinds of systems: the public transportation system, the digestive
system, the solar system, a high-fidelity stereo system, and communications
systems. What is a system? And what do all these systems have in common?
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Given the wide variety of systems, the concept is hard to define. West
Churchman has proposed the following definition: “A system is a set of parts
coordinated to accomplish a set of goals.”! According to this definition, any
system, whether a computer system or one of those mentioned above, has three
characteristics: (1) component parts, or those tangible features that can be seen,
heard, or felt; (2) a process, whereby the parts are coordinated in a defined way;
and (3) goals, or those objectives toward which the component parts are
coordinated. Although process and goals are intangible, they are just as
important as the tangible parts. How this definition applies to accounting
systems will become clear later.

Subsystems and Supersystems. The parts of a system may themselves
constitute different systems, each having all of a system’s characteristics.
Lower-level systems are called subsystems, each of which also represents a
process whereby component parts are coordinated to achieve a set of goals.
Although a subsystem’s goals are different from those of the higher-level
system, they should be consistent with them. A subsystem is also a part of a
higher-level supersystem, or a system of systems.

What constitutes the supersystem, the system, and the subsystem depends
on one’s point of view. For example, one may view the public transportation
system as a supersystem consisting of an airline system, a rail system, and a
system of highways. An objective of each of these subsystems is to move people
or goods using a certain form of technology. These subsystem goals are
consistent with the goals of the supersystem, which include movement from one
location to another.

Boundaries and Interfaces. Systems are also characterized by the boundaries
separating them from other systems. The boundaries of subsystems help to
identify the system’s component parts. In some cases, such as the airline or rail
systems, these boundaries are distinct and easy to identify. In others, system
boundaries may be imprecise, such as in many business and economic systems.
One of the more difficult tasks in designing information systems is identifying
the boundaries, or limits, of a new information system.

Whenever subsystem boundaries meet, system inferfaces are created. An
interface occurs where systems or component parts connect. For example, an
interface between the highway and airline systems is the airport terminal, which
enables a traveler to arrive by auto at the airport, enter the terminal, and then use
the airline system. This interface enables the public transportation system to
move people from one location to another more efficiently.

! C. West Churchman, The Systems Approach (New York: Dell, 1968), p. 29.
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Interfaces are often designed to provide decoupling between component
parts or subsystems. Therefore, components operate independently, so that the
timing of the operations of one component do not rely on the operations of
another. For example, air travelers can arrive early for their flights, knowing they
will have a comfortable place to wait. The terminal has decoupled arrival by bus
from departure by plane.

Accounting system interfaces are designed to provide various degrees of
coupling between system components. Many examples are discussed later.

Although systems have many different forms, they have certain characteristics in
common. Systems theory recognizes four basic types of systems. Any system
will fit in one of the following categories:

Closed Systems. A closed system is totally isolated from its environment. There
are no external interfaces, the system has no effects outside of its boundaries, and
the environment has no effect on the processes within the system.

The closed system is a theoretical rather than a practical concept, because all
systems interact with their environment in some way. Airline and bus systems,
for example, are affected by weather, congestion, worker strikes, or accidents.

Relatively Closed Systems. A relatively closed system reacts with its environ-
ment in a known and controlled way. The system contains interfaces with the
environment, and it controls the effects of the environment on its process. The
interactions consist of system inputs if they flow from the environment to the
system; interactions flowing in the opposite direction are called outputs.

A well-designed system limits, but does not eliminate, its susceptibility to
the environment. Airline companies use radar and other devices to operate in
adverse weather and to avoid accidents. Proper scheduling and labor negotia-
tions can limit the effects of congestion and strikes on the airline system.

Open Systems. An open system is one in which the system’s interaction with the
environment is not controlled. Besides having inputs and outputs, an open system
has disturbances, or uncontrolled inputs, that affect the processes within the system.
Disturbances to the airline system, for example, may include icy runways.

Well-designed systems minimize the impact of disturbances. System design-
ers anticipate the things that can go wrong in the environment and create
processes and interfaces to control them. For example, to prevent the buildup of
ice, airport runways can contain heating elements. In accounting information
systems, internal controls protect system processes against disturbances from the
environment. An inadequate design is one in which designers gave insufficient
thought to potential disturbances, thus producing an open system.

Feedback Control Systems. In feedback control systems, a portion of system
output is returned as an input to the system. A system may be designed to
provide feedback to help the system attain its goals. Automatic guidance systems
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in airplanes are examples of feedback control systems. They measure the plane’s
current heading, compare it to a desired heading, and adjust the plane’s controls
to correct for differences.

Many accounting systems are designed to provide feedback for control
purposes. Responsibility reporting systems provide feedback to managers about
their performance in achieving organizational objectives. Managers can then
make decisions that adjust the inputs to processes, which helps them attain their
systems’ goals.

Supersystems may have different types of subsystems; for example, a
relatively closed system may have component parts that are relatively closed,
open, or feedback control systems. The diagrams in Illustration 3—1 represent
the four types of systems.

Accounting Information Systems

Accounting as a
System

Given these basic systems theory concepts, this section outlines how systems
theory applies to processing accounting transactions. This section presents the
characteristics of an accounting system, the subsystems that constitute it, and the
supersystems of which it is a part.

A well-designed accounting system is an example of a relatively closed system.
This system has processes that convert inputs to outputs and utilizes internal
controls to limit the effects of its environment on the system.

The inputs to an accounting system are the economic events that become
accounting transactions. These include selling goods for cash, selling goods on
credit, or incurring an expense. The processes in an accounting system record an
economic event as a transaction, journalize and post transactions, and summarize
transactions in various reports. The outputs of this system are accounting
documents and reports such as financial statements or responsibility reports.
Illustration 3—2 shows the accounting system as a relatively closed system.

In the accounting system, internal control measures help to prevent or detect
disturbances from the environment. For example, footing and crossfooting is a
common bookkeeping technique used to disclose arithmetic errors; computer-
ized systems usually require temperature-controlled rooms because they mal-
function more frequently when exposed to extremes in temperature; and
microcomputer owners often use surge protectors to eliminate the effects of
changes in the power source. Many other examples of potential disturbances and
the measures necessary to control them are discussed in the chapters about
internal control.

Subsystems of the Accounting System. The accounting system has compo-
nent parts that are themselves systems. Data processing personnel commonly
speak of the accounting system as composed of application systems. An
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ILLustraTIiON 3—-1 Types of Systems

Closed Environment

Process

Relatively closed Environment

Inputs ———{ Process —— Outputs

Open Environment

Disturbances

Inputs ————| Process }——— Outputs

Feedback control Environment

Inputs ————| Process ——— Outputs

T |

application system is a set of procedures and computer programs that perform a
specific accounting objective. For example, the process of calculating amounts
owed to suppliers and then printing checks for those amounts is a cash
disbursements application.

Many auditors, on the other hand, prefer to think of the accounting system
as a set of transaction cycles. These auditors identify in a client specific sets of
economic events that normally follow each other in a cyclical way. In the
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ILLustraTION 3-2 The Accounting Process as a Relatively Closed System

Inputs —— ———> Outputs
* Economic * Reports
events « Documents
Process
¢ Recording
« Posting
« Adjusting
» Controlling

expenditure cycle, for example, XYZ Food Company needs a raw material, corn,
for its manufacturing process. XYZ locates a grain company that sells the corn
on credit. XYZ receives the corn and mails the grain company a check in
payment. At the conclusion of this process, the grain company may sell to XYZ
Food Company again, producing a cycle of economic events. Each economic
event generates an accounting transaction, and this set of transactions forms a
transaction cycle. Using transaction cycles enables the auditor to evaluate the
effects of internal controls in the accounting system.

As the preceding example demonstrates, the cash disbursements application
is a part of the expenditure cycle. Any application system is not only a
subsystem of the accounting system but also a subsystem of a specific trans-
action cycle.

Thus, the accounting system is a supersystem consisting of a responsibility
accounting system and a transaction processing system. The transaction process-
ing system is composed of transaction cycle subsystems. A transaction cycle is a
system composed of subsystems that are application systems. Each is an
example of an accounting information system.

Most auditors identify the following four transaction cycles:

1. Revenue cycle. Accounting transactions resulting from economic events
that produce revenue for the accounting entity.

2. Expenditure cycle. Accounting transactions caused by the economic events
necessary to acquire material and supplies for the accounting entity.

3. Conversion cycle. Accounting transactions recorded when converting
purchased inventory into salable finished products.

4. Financial cycle. Accounting transactions that record the acquisition of
capital from owners and creditors, and the use of that capital to
acquire property necessary for generating income.

Another chapter describes the application systems that constitute each of
these transaction cycles. As an example, the expenditure cycle is shown in
Illustration 3—3. This cycle contains four major application systems: purchasing,
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ILustrATION 3-3 The Expenditure Cycle
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purchase accounts

file
order file I

) Cash
Purchasing disbursements
system system

receiving, voucher, and cash disbursements. These systems impact four major
general ledger account categories: cash, inventory, accounts payable, and asset
Or expense accounts.

Boundaries. Illustration 3—4 shows the boundaries of the accounting transac-
tion processing system in a manufacturing firm. Its boundaries separate this
system from the other systems in its environment. Some of these include
vendors, employees, customers, and stockholders and creditors who provide
capital. Other systems that are also a part of the accounting system include the
budgeting system and the responsibility reporting system.

Sometimes the boundaries of a transaction cycle are not clearly defined.
Many auditors think that the property application system is a part of the
financing cycle; others include it in the conversion cycle. Similarly, some treat
the payroll application system as a separate cycle, rather than including it in the
expenditure cycle. General ledger accounts that are affected by two cycles or by
two or more applications are a part of each cycle or application.
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ILLusTRATION 3-4 The Accounting Transaction Processing System and Its Cycle Components
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Interfaces. Most systems have interfaces that provide means of interaction
with the environment. The interface is a link at which a transaction exits one
system and enters another. In the accounting system, an interface can be general
ledger accounts, documents, or computer records that contain data flowing
between applications. For example, in the expenditure cycle, the receiving report
(a document) provides an interface between the receiving system and the
voucher system. Ilustration 33 shows this document used as an interface.

Decoupling. Decoupling is often provided by the files in an accounting system.
Decoupling allows individual application systems to operate independently, so that
an output of one system does not immediately become an input to another system.

In the expenditure cycle, the purchase order is an interface that provides
decoupling between the purchasing and receiving systems. When an order has
been placed with a vendor by the purchasing system, information regarding that
order is stored in an open purchase order file. This information remains in the
file until the merchandise requested in the order is received. At this time the
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information provides an input to the receiving system. Illustration 3—4 shows
how inventory and cash accounts in the general ledger provide decoupling
between transaction cycles. "

The receiving and voucher systems, on the other hand, are tightly coupled
by the receiving report. Whenever a receiving report is issued by the receiving
system, it quickly becomes an input to the voucher system.

The designer of an accounting system must decide where decoupling or
coupling is useful during development of the system. Too much decoupling
between applications, for example, can result in inconsistent data. This can cause
the system to produce misleading reports. A later chapter describes how the use
of a data base management system can overcome this problem.

The accounting transaction processing system illustrates many of the
characteristics identified in systems theory. As you may suspect, accounting
information systems are subsystems within a larger supersystem. This supersys-
tem is the organization’s management information system (MIS).

Accounting as a Subsystem

Decision-Making
Activities

An organization’s information system has objectives that extend beyond those
identified for accounting systems. This section uses systems concepts and
terminology to examine the management information system and its subsystems.
Also discussed are various goals for an MIS and different information systems
needed to achieve these goals. This discussion clarifies the role of accounting
information systems in an organization.

Henry Lucas defined a management information system as “‘a set of organized
procedures that, when executed, provides information to support decision
making and control in the organization.””> The goal of any part of the
information system, then, is to help the decision-making process. Analyzing
decision-making activities helps you to understand the role of the subsystems
that make up the information system.

Robert Anthony developed an approach for categorizing the decision-
making activities within an organization.®> Having identified three levels of such
activities, he stated that decision making differs so significantly between these
levels, that different information systems are needed at each level. These levels
are strategic planning, management control, and operational control.

Strategic planning is the process of deciding on the objectives of the organization, on
changes in the objectives, on the resources used to obtain these objectives, and on
the policies that are to govern the acquisition, use, and disposition of these resources.

2 Henry C. Lucas, Information Systems Concepts for Management, 2nd ed. (New York:
McGraw-Hill, 1982), p. 8.

3 Robert N. Anthony, Planning and Control Systems: A Framework for Analysis (Boston:
Harvard University Graduate School of Business Administration, 1965), pp. 24—67.
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Management control . . . is the process by which managers assure that resources
are obtained and used effectively and efficiently to accomplish the organization’s
objective.

Operational control . . . is the process of assuring that specific tasks are carried
out effectively and efficiently.

These three levels are often illustrated as a hierarchy of decision-making
activities. Management control activities are undertaken to achieve objectives
identified during strategic planning. Similarly, the tasks executed at the operational
control level are identified with specific management control activities. In this way,
operational control information systems support management control information
systems, which in turn support those systems used for strategic planning. The
pyramid in Illustration 35 represents this hierarchy of decision-making activities.

Strategic Planning. Strategic planning activities are the primary concern of top
management, which normally includes the president or chief executive officer and
the vice presidents of major divisions of the organization. In their jobs, they
identify major markets and product lines for the organization during the long-
range planning process. In large corporations, long-range planning staffs advise
top management concerning these decisions; top management then communicates
these objectives to lower-level managers. Information systems for strategic plan-
ning help evaluate possible organization objectives and provide top-down infor-
mation flows. They are used by top management and those people who advise top
management. These are sometimes called executive information systems.

Management Control. Management control activities are primarily the con-
cern of an organization’s middle management, which includes those men and
women in charge of factories, sales regions, and administrative and engineering

InLusTraTION 3-5 Managerial Activity Levels
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activities. Middle managers want to operate their segments of the organization
efficiently while achieving the objectives identified by top management. The
decisions made by middie management are sometimes called tactical decisions,
because they implement strategy identified at the higher level. Middle mana-
gers rely on the budgeting and responsibility reporting systems of the account-
ing system.

Operational Control. Operational control activities are implemented by de-
partment heads and supervisers, the lowest-level managers in an organization.
Their aim is to achieve those specific tasks assigned to them by middle
management. For example, the manager of an accounts payable department may
report to a controller or chief accountant in middle management. One task of the
accounts payable manager is to pay the organization’s bills promptly. In
achieving this task, the manager coordinates the activities of several accounts
payable clerks. The manager and clerks routinely use the voucher and cash
disbursement systems of the accounting transaction processing system.

Different activities are performed at various managerial levels in an organiza-
tion. The managers at each level face different decisions. Those made by top
management evaluate many alternatives and require the knowledge and judg-
ment acquired by many years of experience. At lower organizational levels,
decision makers face fewer alternatives. These decisions are made within the
constraints established at higher levels and affect three categories of problems.
Differences in decision problems between levels create differences in the kinds
of information systems that are needed.

Unstructured Problems. The problems faced by top management are usually
unstructured; many alternatives are available but there is little guidance concern-
ing the best one to pursue. For example, among all the possible new markets or
new products, top management must choose those that the organization can
deliver successfully within existing human and financial constraints. These
decisions impact the long-term success of the organization and may affect
decisions at the management control level for 20 years or more. Some activities
at the management control and operational control levels are also unstructured,
but these are less frequent and less far reaching.

Information systems that solve unstructured problems must have certain
characteristics. These systems process data that are largely predictive—long-
term forecasts about technology, demographics, and market demand—and that
consist of estimates that are relatively inaccurate and highly summarized. The
data are obtained mostly from external sources, such as public data bases,
economic statistics, and predictions of future trends. Because the decision-
making process is unstructured, the information system must be quickly and
easily adaptable to new decisions or to new data inputs. Information systems
that fit many of these characteristics are sometimes called decision support
systems.



Chapter 3 Systems Concepts and Accounting 77

Structured Problems. The decisions that managers face at the operational
level are significantly different. At this level, managers are assigned specific
tasks by middle management and are often given clear directions about how to
carry out each task. For example, an accounts payable manager may be
instructed to pay all bills when due, but to take purchase discounts whenever
they are offered. The problem faced by the manager is a structured one—
determining the payment date given the preceding rules. Other structured
decision problems are faced by middle and top management, but these become
less common at the higher levels.

Information systems needed for structured problems are different because
they concentrate on processing historical data from within the organization.
These systems are highly detailed and, in that they are both historical and
internal, are usually accurate. Since the manager knows in advance what kind of
information is necessary to make the decision, a system can be designed to
provide what is needed. Data sources for this system can be identified in advance
and used repeatedly. The system’s adaptability is less important for these
structured decision problems than it is for most unstructured ones.

Semistructured Problems. Many decisions management faces cannot easily
be classified as structured or unstructured. Middle managers receive a set of
objectives, but have some freedom in choosing how to attain them. Thus, middle
managers frequently are required to make decisions about semistructured
problems. For example, top management may assign production quotas and
profit objectives to a middle-level factory manager. The manager must then
acquire materials, hire and train workers, and schedule production to meet these
objectives. He or she must exercise judgment in selecting the quality of
materials, the number of employees, the amount of training, and the proper
production schedule. Semistructured decisions also exist at the operational and
strategic planning levels.

Information systems used for semistructured decisions tend to combine the
characteristics of systems used for structured and unstructured decisions. For
example, in selecting the quality of materials to purchase, a factory manager
may use both historical data (on the quality of a finished product) and predictive
data (the anticipated sales for a product of low or high quality); he or she may
also use externally produced data (purchase prices) as well as data from internal
sources (standard quantities of material).

Iustration 3-6 classifies these decision problems by management activity
level and provides examples of information subsystems useful in each area.* It
provides examples of structured, semistructured, and unstructured problems at
all three levels of decision making.

4 Reprinted in adapted form from G. Anthony Gorry and Michael S. Scott Morton, “A
Framework for Management Information Systems,” Sloan Management Review, Fall 1971, p. 59,
by permission of the publisher. Copyright 1971 by the Sloan Management Review Association.
All rights reserved.
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ILLusTrRATION 3—6 Decision Problems and Managerial Activity Levels
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Accounting transaction processing systems that provide information for
decision making appear in the upper left-hand box of the illustration; these are
structured decisions at the operational control level. Examples of problems in the
lower right-hand box include new-product and research and development
planning decisions. These decisions tend to be unstructured because they are
infrequent, many alternatives are available, and they have long-range implica-
tions for the organization. This places them at the strategic planning level.
Systems at this level are decision support and executive information systems. In
the upper right-hand box examples include tanker fleet mix and warehouse and
factory location. These are infrequent decisions with long-term implications and
are thus at the strategic level. Yet structured methods using computerized linear
programming procedures aid in making these decisions. A course in quantitative
methods in management covers these procedures.

The example information subsystems in Illustration 3—6 vary significantly
in their characteristics. Systems that are at the top and on the left side in the
illustration tend to be more frequently used but have less significant financial
implications for the organization. At the bottom and on the right are systems that
serve less frequent needs but have a more significant impact when used. This
shows how management information systems must satisfy a broad range of
needs for information.

Like all systems, the management information system is composed of many
subsystems, each of which is an information system designed to satisfy
management’s decision-making needs. But each of these systems must be
tailored to the structured, semistructured, or unstructured problems faced by a
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manager at each of the three levels. This section examines some conclusions
about accounting systems as subsystems of the management information system.

Accounting Information Systems. The three accounting information systems
are the transaction processing system, the budgeting system, and the responsi-
bility reporting system. Each is a component of the management information
system that provides information for decision making at all levels of an
organization.

The transaction processing system is the most structured of component of
the management information system; it provides information used by clerical
and managerial personnel at the operational level. Because it is structured, and
because most organizations require transaction processing systems that are
similar in nature, we can describe standard processes for these systems. You will
learn the details of these systems when the book examines the accounting
transaction cycles.

The budgeting system allows top management to communicate corporate
objectives to all managers in the organization. It provides for the top-down
information flows described in Chapter 2. A budgeting system utilizes both
internal and external data, is predictive in nature, and involves estimates that are
frequently imprecise. Thus, it is used in semistructured decision processes
involving management control activities.

The responsibility reporting system summarizes historical data on a periodic
basis and provides the bottom-up information flows described in Chapter 2. It is
an example of a highly structured information system that is useful for
management control.

These three accounting information systems provide information for struc-
tured or semistructured decisions at the operational and management control
levels. Because accounting systems are more structured, they are more highly
developed in most organizations. They are also more standardized across
different organizations than other information systems.

Decision Support Systems. Whereas accounting information systems are
highly structured and most useful at the lower organizational levels, decision
support systems are most useful at the higher levels. At the strategic level
decisions are unstructured, and decision styles may differ significantly among
managers. Furthermore, a specific decision problem may occur only once. Thus,
information systems developed for this level often are decision-specific. Once
the decision is made, the information system used for it is no longer applicable
in its current form. For subsequent decisions, the system must be modified or
discarded, a development that has major implications for the design of informa-
tion systems.

In considering the nature of decision problems and the management
activities at various levels, there is a spectrum of management information
needs. At one end of the spectrum are the highly structured, recurring,
retrospective needs satisfied by the accounting transaction processing systems.
At the other end of the spectrum are the unstructured, nonrecurring, prospective
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ILLustrATION 3-7 The Spectrum of Management Information Needs
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processing reporting systems support
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needs that must be met by decision support systems. All other systems, including
those identified in Illustration 3-6, exist somewhere along this spectrum of
management information needs, as shown in Illustration 3-7.

The Systems Approach

Define the
Objective

This chapter has shown how systems theory provides a structure for the study of
systems, and how to apply the theory in accounting and management informa-
tion systems. Systems theory also provides a structured way of planning and
implementing changes to these systems: the systems approach to problem
solving. The systems approach views the organization as a system with a defined
objective. It recognizes the system-subsystem relationships in the organization
and coordinates subsystem goals to achieve the overall objective. In this way, it
takes the viewpoint of the organization as a whole.

Organizations frequently initiate changes to information systems in response
to a perceived problem. Managers have learned that the systems approach is an
effective way to evaluate potential solutions to the problem. They employ
systems analysts who apply the systems approach to business problems. For
example, if a budgeting system provides inadequate or incorrect information,
management will assign a group of employees, including accountants, systems
analysts, and others, to identify the source of the incorrect information and to
recommend a solution. When applying the systems approach, the group per-
forms the following tasks.

After identifying the problem, the group then defines the objective of the system
that contains it. Frequently, a problem exists because people do not clearly
understand the system’s objectives.

For example, among the possible objectives for a customer service depart-
ment are the following: (1) to aid customers in quickly finding merchandise; (2)
to resolve all customer complaints about product quality or service. If the
customer service manager perceives the first as the objective, when the second is
the true objective, then problems will arise in resolving customer complaints.
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During the information system design process, systems analysts first analyze
existing systems to identify the relevant organizational objectives. Then they
look for a solution to the information system problem.

Next, identify a range of alternative solutions to the problem. After defining the
objective, identify as many ways as possible to achieve it; then carefully
consider the advantages, disadvantages, costs, and benefits of each alternative.
Many people mistakenly choose the first solution that occurs to them, when
perhaps a better, less obvious solution exists. Analysts avoid this error by
recording each of the alternatives, researching them, and carefully describing the
analysis of each. After this process, analysts can make intelligent, objective
choices. Professional systems analysts use design tools such as flowcharts,
interview notes, and questionnaires to create working papers that help them
explore and document alternatives.

Examine the problem and solution alternatives from the viewpoint of the entire
system, rather than limiting the analysis to the subsystem presenting the
problem. This characteristic of the systems approach recognizes that supersys-
tem and subsystem objectives may differ. An alternative that achieves subsystem
objectives may be inadequate from the viewpoint of the larger supersystem. For
example, a customer service manager can resolve every complaint by fully
satisfying every unhappy customer, but in some companies this may be
inconsistent with the company’s desire to earn a profit and remain in business. A
better solution is a compromise that adequately addresses both supersystem and
subsystem objectives. Because of their knowledge of business information
needs, systems analysts are able to evaluate trade-offs between the objectives of
an organization and those of its subunits.

Finally, analyze alternatives from several different viewpoints or perspectives.
The information system design process accomplishes this using a project team.
Because the members of a project team have varied backgrounds, each may
contribute ideas that would not occur to other team members. Frequently, such a
project team is directed by a systems analyst experienced in the use of the
systems approach. Other members may include accountants, computer techni-
cians, or internal auditors. The use of a project team accomplishes the same
purpose as getting a friend’s advice. A friend’s perspective may suggest ideas
that would never occur to you otherwise.

Consider the problem of a new college student who must identify a place to live
while at school. Many students take the easiest approach and apply for a room in
a university dormitory. However, a student applying the systems approach may
select a different alternative.

The student applying the systems approach first determines his or her ob-
jective. A student who likes to sleep late may wish to maximize convenience to
the classrooms. If so, an on-campus dormitory may be best. But a student wishing
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ItLusTrATION 3-8 Applying the Systems Approach

. Identify the problem. Evidenced by a decision-making situation.

Define the objective. Develop a clear understanding.

. Explore alternative solutions. Identify both quantitative and qualitative costs and benefits.
Take a broad viewpoint. Examine the system as a whole rather than its subsystems.

. Obtain varied perspectives. Using a project team encourages creative solutions.
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a quiet place to study may select an off-campus location. A student wishing to
minimize costs may live with parents or a relative. Students may want to be near
a good friend, may desire especially luxurious or private accommodations, or may
need to be within easy walking or commuting distance. Regardless, the choice of
living accommodations depends on the student’s objectives.

After determining the objective, the student can identify the alternative that
best achieves the objectives. This requires that the student determine availability,
cost, affordability, desirability, preferences of friends, and distance from the
campus. The student should record his or her objective and list the alternatives
that best fulfill it. When there are multiple objectives, the student must consider
trade-offs between them and identify an alternative that satisfies the most
important ones.

When applying the systems approach to information system design, organi-
zations consider the problem from different perspectives by using a project team.
The student choosing living accommodations can obtain different perspectives
by consulting parents, university officials, friends, and other students who have
made the same decision.

The systems approach is a useful way to approach any problem or
decision-making situation. Illustration 3-8 summarizes the steps in applying the
systems approach. Chapter 5 describes some alternative ways of using it in
information system development.

Summary

This chapter presented many of the concepts underlying systems theory, and
applied these concepts to accounting systems and to management information
systems. Systems exist at many different levels; supersystems are made up of
components, or subsystems, that are also systems. Each system is defined by a
boundary, and interacts with other systems through interfaces at the boundary.
Sometimes the interface provides decoupling, which affects the system’s opera-
tions. Systems are developed by a procedure utilizing the systems approach to
problem solving.
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Accounting information systems are subsystems of the management infor-
mation system, and are used to make structured and semistructured decisions at
the operational and management control levels. The accounting information sys-
tems discussed in this chapter were the transaction processing system, the bud-
geting system, and the responsibility reporting system. The transaction processing
system is composed of four subsystems called transaction cycles. Each transaction
cycle is composed of one or more accounting application systems.

Key Terms

application system A set of procedures and computer programs that perform a
specific accounting objective.

closed system A system totally isolated from its environment.

decision support system An information system that provides information
primarily at higher organizational levels to aid decisions that are usually
unstructured. Although it may rely on accounting information, a decision
support system is ordinarily not an accounting information system.

decoupling A feature that sometimes exists at system interfaces, allowing the
systems to operate independently.

feedback control system A system in which a portion of its output is returned
as an input.

information system A set of organized procedures that, when executed, pro-
vides information to support decision making and control in an organization.

interface The connection between two systems occurring at the boundaries of
the systems.

open system A system in which its interaction with its environment is not
controlled.

relatively closed system A system that reacts with its environment in a known,
controlled way.

subsystem A component part of a system that is itself a system.

system A set of parts coordinated to accomplish a set of goals.

systems approach A way of approaching a problem that recognizes the
system-subsystem relationships in any problem situation, and that provides
a structured method for solving the problem.

transaction cycle The accounting transactions recording an organization’s
economic events that normally follow each other in a cyclical way. There

are four transaction cycles: the revenue cycle, the expenditure cycle, the
conversion cycle, and the financial cycle.
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transaction processing system An accounting information system that pro-
vides information for structured decisions primarily at the operational level.
It also provides information that is summarized and used by other
information systems.

Questions

3-1. What is the definition of a system?
3-2. How does a system differ from a supersystem? From a subsystem?
3-3

. Which four systems are recognized by systems theory? Of these, which
is the most common in your environment?

~4, What are the three components of an accounting information system?
5

. What are the inputs to an accounting information system? The
processes? The outputs?

3-6. How does a system boundary differ from a system interface?

3-7. What is the purpose of decoupling?

3-8. What are the levels in management’s hierarchy of decision-making
activities? What are the distinctions between them?

3-9. How can you characterize the decision problems that commonly face
top management? Middle management? Operating management?
3-10. Accounting information systems are more standardized than other informa-
tion systems. At which decision levels are these systems most useful?
Which decision problems do accounting systems address?
3-11. What are the steps in the systems approach to problem solving?

Exercises and Cases

3-12. SUBSYSTEMS AND SUPERSYSTEMS

Identify the subsystems and supersystems in each of the following groups of
systems:

a. Inventory system, management information system, transaction
processing system, accounting information system.

b. Solar system, Jupiter, universe, human race, Earth.

¢. Computer system, information system, central processing unit,
computer user, floppy disk drive.

d. Air conditioner, electrical system, headlights, radiator, steering system,
automobile.
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3-13. APPLYING SYSTEMS CONCEPTS
Think of one system that has not been discussed in this chapter. For this system,

a. ldentify each of the following:
. Objectives.

. Inputs.

Processes.

Outputs.

Levels.

. Boundaries.

. Interfaces.

. Decoupling.
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b. Which controls can you suggest that would limit the impact of disturbances
to this system?

3-14. PREVENTIVE AND DETECTIVE CONTROLS

In a system, controls are used either to prevent or to detect disturbances. Identify
each of the following as either a preventive or a detective control:

a. Footing and crossfooting.

b. Temperature-controlled computer room.
¢. Personal computer surge protector.

d. Highway speed limit.

e. Police radar unit.

f- Proctor for an examination.

3-15. ACCOUNTING ENTRIES AND TRANSACTIONS

In an introductory accounting course, you learn proper accounting entries for
certain transactions. The following accounting transactions produce these en-
tries; for each, identify the transaction cycle of which it is a part.

a. Cash sale.
b. Credit sale.

¢. Obtain long-term bank loan.

d. Purchase materials.

e. Pay debt.

f. Sell stock.

g Manufacture product to inventory.
h. Pay employees.

3-16. MANAGEMENT ACTIVITIES AND DECISION-MAKING
LEVELS

Classify each of the following management activities by decision-making level.

Identify each as either strategic planning, management control, or operational

control.
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. Assign worker to factory task.
. Develop production schedule.
. Authorize construction of new factory.

a
b

C

d. Hire factory personnel.

e. Acquire manufacturing subsidiary.

f. Select new product for development.
g

Bill customer for product.

3-17. JOB POSITIONS AND DECISION LEVELS

The following positions are typical in a manufacturing company. For each job,
decide whether the position’s decisions are primarily strategic, management
control, or operational.

Corporation president.
Accounts payable supervisor.
Controller.

Chief accountant.

Factory manager.

Vice president, manufacturing.
Shop foreman.

SR RN SR

Product line sales manager.

o~

District sales manager.

3-18. MANAGEMENT DECISIONS AND DECISION LEVELS

Look at the following list of typical management decisions. First, classify each
decision as either a structured, semistructured, or unstructured decision. Second,
suggest the level of the job position that normally makes the decision.

Accept an order from a customer.

Promote an employee.

Expand sales to an overseas market.

Allocate capital to divisions for reinvestment.
Approve an adjusting journal entry.

Post an adjusting journal entry.

Approve a purchase order to an existing vendor.

TR AN SR

Terminate an employee.

3-19. SYSTEMS APPROACH

The following are some decision problems that students commonly face.
Describe how you would apply the systems approach to each situation.

a. High school student selecting a college or university.

b. College student selecting a method of transportation.
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¢. College student selecting a profession.
d. College student selecting a graduate school.

3-20. SYSTEMS APPROACH

Greenleaf University has a beautiful, tree-shaded campus located in a wealthy
residential part of a city of 500,000. The blending of architecture with its natural
surroundings impresses students and visitors alike. Unfortunately, this creates a
problem for university administration: Many more students would like to live on
the campus than the university can accommodate.

Currently, on-campus residential housing can accommodate only about half
the student body. The director of housing estimates that about 1,000 additional
students would choose to live on campus if adequate rooms were available at a
reasonable cost. They can build additional dormitories, but this requires that the
university destroy much of the scenery that makes it such a pleasant place to live
and work. Current dormitory rooms on campus rent for $1,000 per year, double
occupancy. The director of university planning estimates that, if new dormitories
were built, rates for these rooms would be 20 percent higher.

Required:
Describe how you would apply the systems approach to the decision problem
facing the Greenleaf’s administration.

3-21. PROJECT TEAMS

Mega-Systems, Inc., is a large company that manufactures and markets office
information processing systems. Mega-Systems has consistently been innova-
tive and profitable. From its corporate headquarters and manufacturing facilities
in the Midwest, the company has developed a regional system for marketing
and servicing its products. The regions are operated as profit centers because
regional managers have significant amounts of authority within their territories.
The regional organizations consist of an accounting and budget department, a
personnel and training department, and several area offices that market and
service the products. The regional organization provides accounting and
personnel services for area offices. Each of these offices consists of sales,
service, and administrative departments headed by managers who report to the
area manager.

The Los Angeles area office has departed from the standard organizational
structure by establishing a branch office to market and service the firm’s
products in the San Diego area. This office is headed by a branch manager who
reports to the area manager. Sales and services for the remainder of the Los
Angeles territory are handled by the Los Angeles area sales manager and service
manager, respectively. A partial organization chart showing the relationships
among the Western Region, Los Angeles area, and San Diego branch offices is
presented in Exhibit 3—1.

The San Diego branch office was opened over a decade ago and was very
profitable until the past two years, when it has had declining profits; the most
recent two quarters showed losses. The Los Angeles area manager and the
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Western Region manager have concluded that a project team with people from
the regional office, the area office, and the branch office should be established to
identify San Diego’s problems and make recommendations to correct them. The
manager of the Western Region, in consultation with the Los Angeles area

manager, appointed the following people to the project team with Richard Moore
named chairperson:

Western Region office
John Overton, budget supervisor
Sally Miller, training director

Los Angeles area office
Richard Moore, administrative department manager
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San Diego branch
David Alworth, branch manager and sales manager
Tim Smithson, assistant branch manager and service manager
Robert Tishman, salesperson
Harry Bend, serviceperson

Required:

a. A project team, such as the one illustrated for Mega-Systems, Inc., is a
group of individuals who contribute their particular skills to accomplish a
given objective. Characteristics of members of the group can influence the
functioning and effectiveness of it. Identify some of these characteristics.

b. What sources of conflict can you foresee arising among the members of
this group because of its composition? Do you think it can achieve its
objective?

¢. What contribution would a person who holds a position as budget
supervisor make in a project team such as this one?

(CMA Adapted)

3-22. A BOOKKEEPING DEPARTMENT
Linda Fry is the supervisor for the bookkeeping department of Medford Bank
and Trust. The department processes 10,000 to 15,000 checks and related
items daily. Six clerical employees perform this work under Fry’s direct
supervision.

The sequence of events in preparing canceled checks for processing by the
bookkeeping department is as follows:

1. Checks are processed through the proof department where the dollar
amount is microencoded onto the check and a record of the transaction
is input to computer records.

2. Computer printouts for the daily check processing activities are printed
overnight. The printout, along with the canceled checks, arrives at the
bookkeeping department at the beginning of each workday.

Specific operations within the bookkeeping department include the following:

* A sample of payor signatures on the checks is verified for authenticity.

» All checks over $1,000 are examined for an endorsement.

* All check errors are identified and appropriate special handling
provisions are completed.

¢ All stop-payment checks are identified and reversed out of the
computer record.

« Insufficient fund checks are identified and reversed out of the computer
records. The check is returned to the endorser and appropriate charges
are made to the customer’s account.
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¢ Questions from customers and creditors concerning check verification,
account balance, and collected balance are answered via telephone
conversations.

To facilitate control and performance within the bookkeeping department,
authority and decision making reside with Fry. She assigns duties and responsi-
bilities to the clerical workers and carefully reviews the performance of her
employees. The employees function best when there are specific guidelines and
directions for a particular job and when the lines of authority are clear.

Required:

a. How would you characterize Fry’s position? At what level of
decision-making activity does it exist?

b. Identify the decision problems encountered in the bookkeeping department.
Would you say that these are unstructured, semistructured, or structured
decisions?

¢. Which kind of information system would satisfy the needs for information
in her department?

(CMA Adapted)
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Learning Objectives:

1. To understand techniques for reviewing, analyzing, and developing
accounting information systems.

2. To know how to use tools for documenting accounting information
systems.

3. To acquire tools for managing accounting information system
development projects.

4. To discover techniques for conducting interviews.

Accountants typically participate in project teams that design and implement
accounting systems. They also review these systems when performing internal or
independent audits. This chapter presents some useful techniques for performing
these tasks, including interviews, flowcharts, other forms of system documenta-
tion, and project management tools.

Interviewing is an important skill for any accountant to develop; it is especially
important for auditors and accountants involved in system development. Audi-
tors interview client employees while conducting reviews during an audit.
Members of a development team interview users of the system when evaluating
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existing systems and when identifying requirements for a new one. Interviews
frequently provide the source of information that team members describe with
flowcharts and other forms of documentation.

Being a good interviewer requires practice. It is primarily a listening
activity, but an interviewer must know when to ask questions, when to politely
halt a digression by the person being interviewed, and when to encourage the
person to talk more. Advance preparation of questions makes the task easier.
There are techniques that will make interviewing easier even for the novice.
Ilustration 4—1 summarizes some good interview techniques.

Charts are widely used by auditors and systems analysts because they concisely
summarize ideas that may require many words to express. One of the most
useful forms is the flowchart, which describes the relationships among sequen-
tial processes. There are a variety of flowcharts, including system, program, and
document flowcharts. Before studying these, first become acquainted with the
standard flowchart symbols.

For most purposes, accountants use standard flowchart symbols recommended
by the American National Standards Institute (ANSI), the International Organi-
zation for Standardization (ISO), and International Business Machines Corpora-
tion (IBM). The symbols are limited in number and yet broad enough to describe
most systems. There are three kinds of symbols: basic, programming, and
systems.

Basic symbols are flexible in their applications and are important to know
because they are used frequently. They are used with any of the programming or
systems symbols. [llustration 4—2 explains the five basic flowchart symbols.

Illustration 4—3 shows the symbols related to programming. Programmers
use them, along with the basic symbols, to describe the logic of computer
programs. Accountants encounter these four programming symbols when re-
viewing program documentation for accounting systems.

The third kind are systems symbols, which accountants use to document
reviews of internal control and to describe the operations of a proposed infor-
mation system. Although some basic and programming symbols are interchange-
able with certain systems symbols, the latter have more specific meanings. For
example, the input/output symbol, a basic symbol, may signify any form of
computer output. However a document, a display, or a magnetic tape systems
symbol may suffice. Good flowcharting technique is to use the more specific
representation whenever possible. Illustration 4—4 contains 14 systems symbols.

Since these standard flowchart symbols have many applications throughout
this book, being able to recognize them is essential. The three kinds of
flowcharts that accountants use are presented on the following pages.
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ILustrATION 4-1  Good Interviewing Techniques

1. Make an appointment for the interview in advance. Employees you wish to interview appreciate this courtesy, and it makes
your job easier.

2. Arrive for the interview on time. Thank the other person for taking time to talk to you.

3. Prepare a list of questions in advance. Keep the list in front of you during the interview and take notes on the person’s
answers and comments. Questionnaires are useful for this purpose.

4. Dress appropriately for the interview. If the other person wears a suit, do the same. If he or she is attired for physical work,
you should be more casual. Overdressing may intimidate the other person.

5. Ask direct questions and obtain answers to them. Often the person may digress, and you may have to return the discussion
to the original question.

6. Be courteous and do not interrupt the other person. Sit at an angle with the person. Sitting directly in front may be
interpreted as a confrontational position.

7. When finished, thank the person again. Request permission to ask additional questions later if needed.

8. After the interview, find a quiet place to review your notes. Elaborate on what you wrote, write other comments you
remember that the person made, and write your conclusions. Transcribe any abbreviations you used during note taking.
These facts could be hard to remember later.

Systemn A system flowchart is a pictorial representation that shows the relationships

Flowcharts between processes. Flowlines represent the sequences of processes, and other
symbols represent the inputs and outputs to a process. Accountants use system
flowcharts to describe the computerized processes, manual operations, and
inputs and outputs of an application system.

A properly drawn system flowchart alternately uses two kinds of symbols. A
symbol representing an operation, such as the process, manual operation, or
auxiliary operation symbol, is preceded by a symbol showing the input to the
operation. It is followed by another symbol for the output. This output may be an
input to another operation. Thus, the system flowchart contains alternate layers
of data identification and operation identification. In this way the flowchart
specifies each process in the system and the inputs and outputs for the process.
The direction of flow in a flowchart should proceed from top to bottom and from
left to right.

Illustration 4—5 contains a well-drawn system flowchart that depicts part of
an accounts receivable application. It begins with a manual input symbol. This
shows the input of individual sales transactions to a computer program depicted
by a process symbol. The output of the process is a computer file represented by
the online storage symbol. This is the input to the next process. The last process,
update customer master file, has two inputs and three outputs.

Program A system flowchart represents each computer program in an accounting appli-

Flowcharts cation by the process symbol and its accompanying verbal identification.
Although this provides a high-level description of a system, it does not describe
how individual computer programs work. Computer programmers do this by
drawing program flowcharts.
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IncusTtraTiON 4-2  Basic Flowcharting Symbols

Any processing function;
PROCESS causing chan_ge in value,
form, or location of
information.

General i/o function;
information available for
processing (input) or
recording of processed
information (output).

CONNECTOR: Exit to or entry
from another part of chart.

for entry to or exit from a page.

U Special OFFPAGE CONNECTOR

Additional descriptive
clarification, comment.

————— COMMENT
(Dashed line extends to
symbols as appropriate.)

\\ ARROWHEADS and Flowlines: In linking symbols,
|- - these show operations sequence and data flow
A —~— direction. Arrowheads required if path on any

linkage is not left-to-right or top-to-bottom.

A program flow diagram shows in detail each processing step of a computer
program. Similar to a system flowchart, a program flowchart uses flowlines to
show the sequence of these steps. The lines proceed from top to bottom and left
to right across the page. A terminal programming symbol both starts and stops
the flow. Complete documentation for an accounting system includes program
flowcharts for all programs identified on the system flowchart. Often each
program consists of several modules, or segments. In this case, there is a
flowchart for each module.

Illustration 4—6 shows a flowchart for one program from Ilustration 4—-5. It
is the update customer master file program, which posts sales transactions to
customers’ accounts in the accounts receivable subsidiary records. This program
reads one sales transaction from a transaction file containing records of all sales.
Next it reads the master file containing customer accounts until it finds the
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ILLusTrRATION 4-3 Programming Symbols

A decision or switching-type
operation that

determines which of a
number of alternative

paths followed.

Instruction modification

to change program—set
PREPARATION a switch, modify

an index register,

initialize a routine.

One or more named
operations or program steps
specified in a subroutine

or another set of

flowcharts.

Predefined
Process

A terminal point in a flowchart:

TERMINAL, start, stop, halt, delay,
INTERRUPT ‘ or interrupt; may show
exit from a closed

subroutine.

account number of the customer receiving the sale. The program adds the
amount of the sale to the customer’s outstanding balance; then it processes the
next sales transaction in the same way. When all transactions are recorded, the
program stops.

Accountants may examine program flowcharts when evaluating the internal
control of a computer-based system. If flowcharts don’t exist, they may use
automated program flowchart generators. These are computer software packages
that read an existing computer program and produce a flowchart of it. Sometimes
accountants also program a system. In this case, they draw flowcharts to describe
how their programs work. Software is available to aid in this process also.
Another flowchart accountants use frequently is the document flowchart.

While a system flowchart shows the flow of data between processes, a document
Jflowchart emphasizes the flow of documents between organizational units.
Auditors use them when documenting a client’s internal control procedures.
Systems analysts also use them to describe noncomputerized procedures when
designing a new system.

When drawing a document flowchart, divide the page into columns
separated by vertical lines. Each column represents an organizational unit, such
as a department, office, or employee. An operations symbol within a column
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ILLusTRATION 4-4  Systems Flowcharting Symbols
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MANUAL
OPERATION
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PUNCHED
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aid.
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Magnetic
Tape
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KEYING

Off-line performance on
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direct control of central
processing unit.

Information input by
on-line keyboards,
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pushbuttons.

An operation using a
key-driven device
such as punching,
verifying, typing.

TRANSMITTAL TAPE

= /]

>
—
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Proof or adding
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Function of transmitting
information by a
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ILLusTRATION 4-5 A System Flowchart

Keyboard

Y

Data
entry
and edit

Sales
transaction

file

Sort by
customer
number

Y
Sorted
sales
transaction
file

Customer
master
file

Y
Update
customer
master
file

\

Customer Error
master listing
file

Control
report




98

PartI  Accounting and Systems Concepts

ItLusTRATION 4-6 A Program Flowchart
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indicates that the unit performs an operation. When a document moves from one
department to another, the flowchart shows this by a flowline connecting the
document symbol in each department. Flowlines start in the upper left corner of
the page and proceed down and to the right.

Illustration 4-7 contains a document flowchart showing procedures to
accept and fill a sales request from a customer. The order department receives
the customer’s order; from it they make four copies of an internal document, the
sales order. These are sent to the shipping department, which includes copy 4 as
a packing list with the goods when shipped. Copy 2 of the sales order returns to
the order department, and copy 3 goes into offline storage. This is usually a filing
cabinet. The letter P in this symbol indicates that this is a permanent file.
(Analysts may also use the letters A for alphabetic, N for numeric, and T for
temporary in this way.) Copy 1 of the sales order goes to the billing department,
which prepares a three-part invoice. Invoice copy 1 is mailed to the customer;
invoice copies 2 and 3 go to the accounts receivable department.

A document flowchart is most useful when describing noncomputerized
procedures. Both document flowcharts and system flowcharts are necessary to
adequately describe a computer-based accounting system. For example, in the
sales order entry system of Illustration 4—7, accounts receivable receives two
copies of the invoice and records the sale in the customer’s account. If they use
a noncomputerized system, they record the sale on a ledger page. If they use a
computerized system, the system flowchart of Iilustration 4-5 describes a
possible set of procedures.

Other Systems Documentation

Entity-
Relationship
Diagrams

Besides flowcharts, accountants use other forms of documentation to describe
accounting information systems. They include entity-relationship diagrams, data
flow diagrams, system charts, structure charts, and decision tables.

An entity-relationship (E-R) diagram depicts the associations between items of
data stored in a computer system. Many analysts create them early in the process
of developing new information systems. Later in the development process they
refine the E-R diagrams to show more detail. Different conventions exist for
drawing them, but usually a box represents a type of data and a line connecting
boxes indicates the nature of the relationship. Illustration 4—8 represents one
way of doing this.

This illustration shows six entities: customer, invoice, invoice item, cus-
tomer order, customer order item, and product stock. The computer stores data
about each entity in its memory. Lines show relationships between these entities,
and the words and symbols on a line describe the relationship. For example, the
top line shows three relationships: that the customer places the customer order,
that for each customer there may be many orders, and that each order applies
only to one customer. System designers need this information when they decide
how to store data in the computer.
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ILLUusTRATION 4-7 A Document Flowchart
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ItLusTrATION 4-8 An Entity-Relationship Diagram
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The chapter on data base management systems explains how to draw and
interpret entity-relationship diagrams.

Data flow diagrams use a small number of simple symbols to represent the flow
of data between processes, data stores, and external destinations. They differ
from flowcharts because they emphasize the flow of data rather than the flow of
documents or records containing data. In other words, data flow diagrams show
logical rather than physical flows. Because fewer symbols are involved, people
using data flow diagrams must be more careful in selecting verbal descriptions to
communicate their ideas.

Data flow diagrams are useful for describing data flows at varying levels.
For example, a systems analyst using this technique can show data flows
between organizational units, between individuals within a unit, between
computer programs within a system, or between modules within a computer
program. Early in the system development process, analysts draw data flow
diagrams at a high level with little detail. As development proceeds, they refine
them to show more detail. Ultimately, they completely specify data flows in the
new system.

Data flow diagrams exist in different forms. In the DeMarco-Yourdon
symbol set, a circle represents a process, a square indicates an external
destination for data (such as a customer, a supplier, or an employee), a rectangle
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that is open on two sides represents a data store, and arrows represent the flow
of data. Each flow begins at a destination or store, goes through a process, and
terminates at a destination or store.

Ilustration 4-9 shows a data flow diagram for a sales order entry
application. In this diagram, a customer’s order for goods is recorded in a sales
order file. After an order is filled, it is recorded in a sales journal and an accounts
receivable subsidiary file. Posting to the general ledger occurs from the sales
journal.

Data flow diagrams differ from flowcharts in several ways. Although each
uses symbols to represent processes, data flow diagrams do not show the
sequence of processes, as do flowcharts. Thus, a single data flow diagram may
show several processes operating in parallel. As Ilustration 4-9 shows,
recording and filling orders may take place simultaneously.

Furthermore, in a data flow diagram, the arrows connecting processes with
destinations or stores indicate nothing about the timing of the processes. A single
data flow diagram may contain processes that occur daily (such as recording and
filling customer orders in Illustration 4-9), or monthly (posting them to a
general ledger). Finally, because data flow diagrams do not have symbols

ILLusTrATION 4-9 A Data Flow Diagram
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representing decisions, they cannot explicitly represent the if occurrences or
looping operations that are common in flowcharts.

A system chart provides a graphic representation of the equipment config-
uration of a computer system. By convention, a system chart shows input
devices to the left and output devices to the right. The example in Illustration
4-10 shows input by three remote and one local keyboard data entry devices.
The outputs are a video display and the document symbol, which indicates a
printer. This system chart uses the process symbol to represent the central
processing unit, and the magnetic disk symbol for an information storage
device. A system chart for an actual system also contains verbal descriptions of
the equipment.

Many companies develop programs in modules. Each computer program is a
module composed of a set of smaller modules. Individuals develop and test each
one individually and then test all of them together. When using a modular
approach to program development, many organizations use structure charts to
document the programs.

A structure chart identifies each of the modules making up the program and
shows the hierarchy between them. This hierarchy exists because a high-level
module may cause the execution of one or more lower-level modules. On the
structure chart, each module is represented by a rectangle. The hierarchical
relationship between modules is shown by the levels on the chart. Modules
execute in sequence from top to bottom and from left to right. Illustration 4—11
contains an example of a structure chart.

Another useful systems tool is the preparation of decision tables. These offer a
concise way to summarize outcomes of complex decisions, and provide a tabular
representation of the logic in a program flowchart. Decision tables offer
advantages over flowcharts when there are a large number of alternatives;
however, they do not disclose the sequences.

A decision table is a matrix divided into three sections. The left half of the
decision table contains two sections, a list of conditions and a list of actions. The
right half contains several columns. Each column represents a rule, which is a
combination of conditions and actions. Each rule shows the action taken whenever
a combination of conditions occurs. An accountant could use a flowchart to show
the information contained in a decision table; however, the flowchart is difficult
to follow when a large number of conditions and actions are present.

To illustrate the use of decision tables, consider a common decision in an
inventory application.! In a computer-based system, either a clerk or a computer
decides whether to place an order to replenish inventory. For each inventory
item, the following six conditions determine the action taken:

! James L Morgan, “Decision Tables,” Management Services, January—February 1965,
pp- 13-18.
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ILLusTRATION 4-10 A System Chart
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IiLusTrATION 4~11 A Structure Chart
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Hiustration 4—12 shows a flowchart of this decision. It contains six decision
symbols, one representing each condition. It also contains two process symbols,
one for each possible action. Notice how awkward the flowchart is and compare
it to the decision table in Illustration 4-13.

This decision table shows the six conditions in the upper left portion,
called the condition stub. The two actions are in the lower left portion, the
action stub. The upper right portion of the decision table, known as the
condition entry contains seven rules. For each rule, if a condition is present,
the intersection of the row and column contains a Y. If not, it contains an N.
The lower right portion, the action entry, shows the action resulting from each
condition. Each rule in the decision table corresponds to one logic path

~ through the flowchart.

With some combinations of conditions, when certain conditions are irrel-
evant to the decision, the condition entries for these combinations are blank. For
example, only one condition is relevant to rule 1. Whenever the inventory level
exceeds the reorder point, no order is placed regardless of any other condition.
The decision table indicates this by leaving blank the rows for the other
conditions in the condition entry. By custom, the simplest rule is listed first and
the most complex last, producing a triangular shape for the contents of the
condition entry.

When should decision tables be used? Whenever there are more than three
conditions, a decision table is valuable. It summarizes the logic more clearly and
concisely than a flowchart, making it easier for someone to identify errors or
omissions. The blanks in the condition entry clearly identify irrelevant combi-
nations of conditions not readily identified in a flowchart.

When developing accounting .systems, many programmers and analysts use
both decision tables and flowcharts. They create the decision table first to ensure
that all conditions are considered. They then draw the flowchart showing the
sequence in which conditions are evaluated. This approach assures that all
possibilities are described in complex situations.

Accountants use flowcharts and decision tables when developing new
systems and when reviewing old ones. Systems analysts use data flow diagrams
and structure charts when developing systems, and auditors review them during
an audit. The next section describes Gantt charts and network diagrams, two
tools used to manage large system development projects.

Project Management Tools

A successful system is one that is completed within a reasonable period of time.
System development projects require from a few months to a few years to
complete; they almost always require more time than originally expected.
Evaluation of the manager in charge of a development project is based on
whether the project is implemented on time and within the budget. Project
management tools help to accomplish these goals.
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ILLusTrAaTION 4—12  Flowchart for an Inventory Decision
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ILLUSTRATION 4-13 A Decision Table

Inventory-Replenishment Decision Rules

Rule 1 Rule 2 Rule 3 Rule 4 Rule 5 Rule 6 Rule 7

Conditions:
1. Inventory <reorderpoint ............. N Y Y Y Y Y Y
2. Saleslastmonth .................... N Y Y Y Y Y
3. Inventory <critical point ............. Y N N N N
4. Item currently in production . . ......... Y N N N
5. Sales outlook promising . ............. N Y Y
6. Profit from sales satisfactory .......... N Y
Actions:
1. Place productionorder ............... X X X
2. Do not place production order ......... X X X X

An Example
Project

Gantt Charts

Two project management tools that aid in the timely completion of
development projects are Gantt charts and network diagrams. The following
example project will help you understand how these techniques work.

Developing a new accounting system consists of many different tasks and
requires coordinated efforts by many people. Project management techniques are
especially helpful in managing this process.

Project management tools require an analyst to divide the project into
distinct activities. Each activity has measurable outputs and a clearly defined
beginning and end. The analyst also estimates the time required to complete each
task, and determines the sequences that they follow. A time budget summarizes
this information.

lustration 4—14 contains a time budget for the activities of the implemen-
tation phase of the system development life cycle, which is described in a later
chapter. For now, concentrate on learning the project management tools.

This system development project requires 12 implementation activities.
Activity A, establish policies, requires an estimated one month from start to
finish. Because it has no preceding activity, it can begin at any time. Activity D,
train personnel, requires one and one-half months and cannot begin until
activities B and C are complete. [llustration 4—14 shows the estimated times and
preceding activities for each of the other 10. Analysts use a Gantt chart to
manage the implementation phase of this project.

A Gantt chart is a form of graph developed by Henry L. Gantt in the early
1900s. On a Gantt chart, the horizontal axis represents elapsed time and the
vertical axis contains a list of activities. A horizontal line connects the beginning
and ending times for each activity. The chart schedules the activities so that each
begins after the end of all preceding ones.
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ILLusTRATION 4-14 Time Budget for Implementation

Estimated
Duration Preceding
Activity in Months Activity

A Establish policies 1 —
B Select personnel 3 A
C Prepare user manuals 3 A
D Train personnel 14 B, C
E Develop programming standards % A
F Code programs S% E
G Test systems 1 E1J
H Convert files % G
I Prepare site 2 A
J Install equipment 1 I
K Parallel operations 3 D, H
L User review and sign-off % K

[llustration 4-15 is a Gantt chart for the implementation activities of
Ilustration 4—14. It shows that activity A, establish policies, is completed before
beginning activities B, C, E, and 1. The last activity, user review and sign-off,
ends after 12 months have elapsed.

Gantt charts are easy to develop and to interpret. They show the precedence
of activities more clearly than time budgets and indicate the total elapsed time
required for the project. For these reasons they are widely used to manage
system development projects.

An organization can alter the duration of a project by changing the resources
allocated to it. For example, by assigning more programmers to activity F, code
programs, the project manager decreases the time required for this activity. This
possibly decreases the implementation time for the system. However, from the
Gantt chart the manager cannot determine if this would occur. Other project
management tools using network techniques provide this information.

Widely used network techniques include PERT and CPM. These methods for
managing large projects are similar and were developed about the same time.
The United States Navy created Program Evaluation and Review Technique
(PERT) and first applied it to develop a missile. E. I. du Pont de Nemours
created Critical Path Method (CPM) to manage the construction of a chemical
plant. Many variations of these two techniques now exist, and computer software
packages to implement them are widely available.

These approaches represent the project as a network of nodes and arcs.
Using PERT, an arc represents an activity of the project and nodes signify the
beginning or end of an activity. The sequence of the arcs shows the sequence of



Chapter 4  Systems Tools 109

ILLusTRATION 4-15 A Gantt Chart
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the activities. Labels identify durations, starting times, and stopping times for
activities. A CPM network is similar, except that nodes represent activities.
Nlustration 4—16 contains a PERT diagram for the activities of Illustration 4—14.
One variation of PERT specifies the probabilities of the estimated times. The
diagram helps determine the probability that a project will be completed by a
specified date. A case at the end of this chapter illustrates probabilistic PERT.

Most computer programs implementing PERT represent each arc as an
arrow and identify it by its beginning and ending nodes. They number the nodes
so that the node at the point of an arrow is always higher than the one at the tail.
This is how you specify the sequence of activities to the PERT program. In
Ilustration 4- 16, the arc representing activity A begins with node 1 and ends at
node 2. Its estimated duration is one month.

Label E identifies an activity’s earliest possible start time, also called its
optimistic time. Label L shows the latest possible start time without delaying the
project’s completion, or the pessimistic time. For activity D, train personnel, the
early start time is the fourth month of the project. If this activity begins later than
7 months into the project, the project will not be completed within 12 months.



ILLustraTION 4-16 A PERT Network Diagram

Finish =12

The difference between the early start time (E) and the late start time (L) for
an activity is its slack. An activity’s slack is the amount of additional time the
activity can require without delaying the project. For activity D in Illustration
4-13, the slack is three months. This activity can require up to four and one-half
months to complete without delaying the project.

The major advantage of network techniques is that they identify the critical
path, which is the sequence of project activities that requires the longest elapsed
time. These are the activities that determine the duration of the project. If any
activity on the critical path is delayed, the entire project is delayed.

You can easily identify the activities on the critical path because they are the
ones that have no slack. For these activities, the early start time E equals the late
start time L. In the PERT diagram of Hlustration 4—16, the critical path contains
activities A-E-F-G-H-K-L. The total duration of these activities is 12 months,
which equals the duration of the project.

Network diagrams are useful in managing system development projects
because they enable the project manager to predict the effect of reallocating
resources. The manager may transfer resources from an activity with slack to
one on the critical path. Called crashing, this often decreases the time required
to complete the project. In the implementation phase example, the project
manager may reassign personnel from activity D, train personnel, to activity F,
code programs. This decreases the duration for activity F, shortens the critical
path, and decreases the time required for the project.

110
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For complex projects, network techniques are difficult to implement without
the aid of a computer. Fortunately, software programs that implement them are
readily available. Illustration 4—17 shows the output of a PERT computer
program used to analyze the project of Ilustration 4—14.

Summary

This chapter describes seven techniques for developing and reviewing account-
ing systems. They are flowcharting, entity-relationship diagrams, data flow
diagrams, system charts, structure charts, decision tables, Gantt charts, network
diagrams, and interviews.

Flowcharts provide graphic representations of sequential processes. System
flowcharts summarize the processes of a system and show their inputs and
outputs. Program flowcharts describe in detail how computerized processes
work, showing the logic of computer programs or modules. Document flow-
charts are useful when describing noncomputerized procedures. An entity-

“relationship diagram describes the relationships between the items of data stored

in a computer system. A data flow diagram shows flows of data between
processes, files, and destinations. A system chart uses flowchart symbols to
represent the components of a computerized system. A structure chart shows
relationships between modules in a computer program.

Decision tables summarize the outcomes of complex decisions involving
many alternatives. They enable an auditor or analyst to examine the consequences
of all alternatives but do not show sequences. For this reason, decision tables are
frequently used with program flowcharts to describe complex situations.

Gantt charts and network diagrams are useful when managing sys-
tem development projects. Gantt charts are easy to create and read but pro-
vide less information than network diagrams. Network methods such as PERT
or CPM enable a project manager to reallocate resources to decrease the
project’s duration. They normally are implemented using computer software
packages.

Accountants and analysts frequently gather data using interviews. Good
interviewing skills are acquired through practice.

Key Terms

data flow diagram A diagram that shows the flow of data between processes,
files, and external destinations.

decision table A matrix that summarizes the outcomes of complex decisions.
It contains a list of conditions and a list of actions under each condition.
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ILLusTRATION 4-17 Output of a PERT Computer Program

PROJECT: System Implementation
DATE: 01-30-1996

No. Act Description Begin End Optimist Likely Pessimist
Event Event Time Time Time
1 A Establish Policies 1 2 1.00 1.00 1.00
2 B Select Personnel 2 3 3.00 3.00 3.00
3 C Prepare User Manuals 2 6 3.00 3.00 3.00
4 E Develop Prog Stds 2 5 0.50 0.50 0.50
5 1 Prepare Site 2 4 2.00 2.00 2.00
6 M Dummy Activity 3 6 0.00 0.00 0.00
7 J 1Install Equipment 4 7 1.00 1.00 1.00
8 F Code Programs 5 7 5.50 5.50 5.50
9 D Train Personnel 6 9 1.50 1.50 1.50
10 G Test Systems 7 8 1.00 1.00 1.00
11 H Convert Files 8 9 0.50 0.50 0.50
12 K Parallel Operations 9 10 3.00 3.00 3.00
13 L Review & Sign Off 10 11 0.50 0.50 0.50
Project: System Implementation
Act Description Expected Early Early Last Last Slack
Time Start Fin. Start Fin. Time
A Establish Policies 1.00 0.00 1.00 0.00 1.00 0.00
B Select Personnel 3.00 1.00 4.00 4.00 7.00 3.00
C Prepare User Manuals 3.00 1.00 4.00 4.00 7.00 3.00
E Develop Prog Stds 0.50 1.00 1.50 1.00 1.50 0.00
M Dummy Activity 0.00 4.00 4.00 7.00 7.00 3.00
I Prepare Site 2.00 1.00 3.00 4.00 6.00 3.00
J Install Eguipment 1.00 3.00 4.00 6.00 7.00 3.00
F Code Programs 5.50 1.50 7.00 1.50 7.00 0.00
D Train Personnel 1.50 4.00 5.50 7.00 8.50 3.00
G Test Systems 1.00 7.00 8.00 7.00 8.00 0.00
H Convert Files 0.50 8.00 8.50 8.00 8.50 0.00
K Parallel Operations 3.00 8.50 11.50 8.50 11.50 0.00
L Review & Sign Off 0.50 11.50 12.00 11.50 12.00 0.00

CRITICAL PATH
AEFGHZEKTL

Time of critical path
12.00
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document flowchart A flowchart that emphasizes the flow of documents
among organizational units.

entity-relationship diagram A diagram that identifies the data items, or
entities, stored in the computer memory, and describes the relationships
between these entities.

flowchart A diagram showing the relationships between sequential processes.

Gantt chart A project management tool that represents a project by a graph.
The length of an activity is represented by the length of that activity’s line
on the graph.

network techniques Project management tools that include PERT and CPM.
They represent a project by a network of arcs and nodes. The sequences of
the arcs show the sequences of the activities in the project.

program flow diagram A flowchart that shows in detail the logic steps within
a computer program.

structure chart A diagram showing the hierarchy of the modules making up a
computer program.

system chart A graphic representation of the equipment configuration of a
computer system.

system flowchart A flowchart that describes the computerized processes,
manual operations, inputs, and outputs of an application system.

APPENDIX
ContrOL FLOWCHARTS

Another tool for describing sequential processes is the control flowchart. It differs
from a document flowchart because it emphasizes the internal controls affecting
transactions. Like other flowcharts, control flowcharts trace transactions through
manual and computerized processes. However, a control flowchart identifies those
points in the flow where an internal control practice is applied to the transaction.
For this reason, auditors call this technique control point flowcharting.

A control flowchart, like other document flowcharts, has a column for each
organizational unit. But control flowcharts use a different set of symbols from
the standard ones, as Illustration 4—18 shows.

Ilustration 4—19 contains a control flowchart describing sales order entry
procedures. Following these procedures, the order department receives a cus-
tomer’s request and uses it as a basis for preparing the four-part sales order. It then
files the customer’s order alphabetically. The four-part sales order goes to the
shipping department, which ships the goods to the customer. Sales order copy 4
becomes a packing slip. The shipping department returns copy 2 to the order
department, files copy 3 by date, and sends copy 1 to the billing department.
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ILLusTrATION 4-18 Control Flowchart Symbols

Document Accounting records and entries

Document
(name of document Book or ledger
shown within box)

4
: | Multiple copies of a
| document ("if" copy,
2|  prepared when certain Source for entry
1 f:onditiong are prest_ent, in book or ledger
is shown in dotted line)
Document preparation Directional flow

Document initiated Starting point
o (number shown in box)

Document signed or

————»  Document flow

approved
5] pprov
Document with- - Information flow
a information added* (basis for subsequent

step in flowchart)

Document verified* — | Dead-end (document
V] leaves flowchart)

Document disposition

Document filed permanently
(A = Alphabetically, N = Numerically, D = By date)

<\> @ <E> Document filed temporarily

A N D

Document destroyed

Documents attached together

Documents compared*

Documents compared and attached*

Source: Adapted from R. M. Skinner and R. K. Anderson, Analytical Auditing: An Outline of the Flow Chart
Approach to Audits (Toronto: Pitman, 1966), except those shown with a *, which are extended by David H. Li.
Reproduced with permission of the publisher.
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The billing department files the sales order temporarily. Each week it removes
sales orders from this file, and for each one prepares a three-part invoice; it sends
copy 1 to the customer and copies 2 and 3 to the accounting department.

A comparison of this control flowchart with the document flowchart of Illus-
tration 4—7 shows that the procedures are identical. However, examining the
control flowchart discloses that all documents are prenumbered. This is an internal
control measure that is not disclosed on the standard document flowchart. Control
flowcharts for complex systems identify many such internal controls.

Because control flowcharts emphasize the controls in an accounting system,
they are popular with auditors. When performing a review, an auditor may
develop control flowcharts rather than document flowcharts to describe a client’s
system. Labeling control points enables the auditor to evaluate more easily the
internal control strengths and weaknesses.

Questions

4-1. What are the distinctions between each of the following?
a. System chart
b. System flowchart
¢. Program flowchart
d. Document flowchart
e. Data flow diagram
4-2. What are the alternating layers in a system flowchart?
4-3. The output from one operation has been omitted in Illustration 4-5.
Can you identify what it is?
4-4. Why should an accountant know how to read and to draw:
a. A system chart?
b. A system flowchart?
c. A program flowchart?
d. A document flowchart?
e. A data flow diagram?

4-5. What advantages do control flowcharts have over document
flowcharts?

4-6. What advantages do decision tables have over program flowcharts?
What disadvantages?

4-7. Can you identify the difference between a Gantt chart and a network
diagram? What is it?

4-8. How does a PERT network diagram differ from a CPM network
diagram?

4-9. What does each of the following symbols represent? Identify each as a
basic, a systems, or a programming flowchart symbol.
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D

b.

e
-

C.

4-10. What are the counterparts of the following four document flowchart
symbols using control flowchart symbols?

4-11. How do each of the following pairs of control flowchart symbols
differ?

T
7 T

T [k
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Exercises and Cases

4-12. SYSTEM FLOWCHART

Ilustration 45 contains a system flowchart. Redraw this flowchart using only
the basic symbols. Which way of diagramming the process is more descriptive?

4-13. GANTT CHART

While reviewing an existing system, an accountant discovers the following
document, entitled Project Analysis.

Project Analysis Preceding
Activity Time in Weeks Activity
A 3 —
B 3 A
C 7 A
D 4 A
E 2 B
F 4 B
G 1 CE
H 5 D

Required:
Prepare a Gantt chart for Project Analysis.

4-14. NETWORK DIAGRAM

The accountant’s supervisor, after reviewing the solution to Exercise 4-13,
wants to know how long Project Analysis requires for completion.

Required:

a. With the data given in Exercise 4—13 for Project Analysis, develop a
PERT network diagram.

b. What is the earliest completion time for Project Analysis?

¢. What is the earliest time that activity G can begin?
(CIA Adapted)

4-15. SYSTEM FLOWCHART FOR CARD INPUT

Abacus Corp. has a computer-based sales forecasting system, developed in the
1960s, that uses punch-card data entry. The procedures below are followed in
their system:

a. Sales forecasts are submitted by salespersons.

b. Forecasts are keypunched into computer cards.

¢. Computer cards are read into the computer and stored in a magnetic
tape file.
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d. A computer program sorts the forecasts by salesperson, and a sales forecast
report is prepared.

e. A computer program sorts the forecasts by product code, and a sales
forecast report is prepared.

. The dollar amount totals produced by steps d and e are compared.

Required:

Prepare a system flowchart for this sales forecasting system.

4-16. SYSTEM FLOWCHART FOR TERMINAL INPUT

Brewster, Inc. employs the following procedures in connection with budgetary
control over research activities.

a. Budget projections are entered into a computer at a keyboard and stored on
a magnetic disk.

b. Data from expense voucher forms are entered into the computer and stored
on a magnetic disk.

c. The computer sorts, or resequences, the budget and expense information by
expense account number.

d. Weekly expense transactions, listed by account, are available on inquiry at
a computer terminal.

e. A monthly expense summary report is prepared.

£ A monthly budget analysis report is prepared.

g A year-end budget summary report is prepared comparing actual and
budgeted expenses.

Required:
Prepare a system flowchart for this budgeting system.

4-17. PROGRAM FLOW DIAGRAM

A program in a payroll system must determine if old age, survivors, and
disability insurance (OASDI) should be deducted from employees’ pay. One
module in the program begins with the employee’s gross pay for the current pay
period (determined in another module), and calculates the OASDI deduction, if
any. This module executes the following procedures:

a. Deduct the employee’s gross pay up to the last pay period from $32,400.

b. Test the result. If it is negative or zero, there are no more deductions to be
made for the year. The computer transfers to a module that calculates net
pay. If the result is positive, proceed to the next step.

¢. Compare the result of step b with the gross pay for the current period and
select the smaller of the two amounts as the basis for calculating OASDI.

d. Multiply the amount selected in step ¢ by 6.7 percent and store the
product.
e. Branch to the module that calculates net pay.
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Required:
Prepare a program flowchart for the preceding module.

4-18. DECISION TABLE
Prepare a decision table for the program module described in Exercise 4—17.

4-19. STRUCTURE CHART

A program in a cost accounting system must calculate an overhead allocation
rate each month. Overhead data and job cost data are stored in separate disk files.
The last record in the overhead data file is signified by a dummy record with
account code 999. The last record in the job cost file is another dummy record
with Job Number ZZ999. The program executes the following procedures:

a. Read a record from the overhead file.

b. Compare the account code on the record with the number 999. If they are
equal, the last overhead data record has been read, and the computer
proceeds to step d. If the account code is not 999, the computer proceeds
to step c.

c. Add the amount on the overhead data record to a total of overhead costs.
Return to step a.

d. Read a record from the job cost file.

e. Compare the job number on the job cost data record to the number ZZ999.
If they are equal, the computer branches to step g. If they are unequal,
proceed to step f.

|- Add the labor hours recorded on the job cost record to a total of labor
hours. Then branch to step d.

g. Divide the total of the overhead data by the total of the labor hours. Print
the result.

h. Stop execution.
Required:
Prepare a structure chart for this overhead allocation program.

4-20. DOCUMENT FLOWCHART

Using the customer’s purchase order as the authority, the order entry section
prepares a six-part prenumbered sales invoice. A seventh part is prepared if it is
a special order.

After preparation, the order entry section sends part 5 to the credit
department for credit approval and part 6 to the customer as acknowledgment;
other parts are temporarily filed numerically.

After approving the credit, the credit department returns part 5 to the order
entry section where it is filed numerically. At the same time, parts 1 and 2 are
sent to the billing department, part 3 to the warehouse, and part 4 to the shipping
department. When a seventh part is prepared, it is sent to the production
department.
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Required:
Prepare a document flowchart for these procedures.

4-21. CONTROL FLOWCHART
Prepare a control flowchart for the procedures described in Exercise 4-20.

4-22. DATA FLOW DIAGRAM
Prepare a data flow diagram for the procedures described in Exercise 4—20.

4-23. DOCUMENT FLOWCHART

At the end of each day, the accounts receivable section prepares a control total
showing the total amount debited to various accounts receivable accounts for the
general ledger clerk. Independently, the billing clerk summarizes all sales on
account during the day and prepares a journal voucher, which is sent to the
general ledger clerk.

The general ledger clerk compares the amount shown on the control total
with that shown in the journal voucher and attaches the former to the latter. An
entry is then made in the sales journal. Finally the journal voucher is filed
numerically.

Required:
Prepare a document flowchart for these procedures.

4-24. CONTROL FLOWCHART
Prepare a control flowchart for the procedures described in Exercise 4-23.

4-25. DATA FLOW DIAGRAM
Prepare a data flow diagram for the procedures described in Exercise 4~23.

4-26. NETWORK DIAGRAM
The following data were estimated while planning a system design effort.

Duration Predecessor
Activity (in Weeks) Activity
A 10 none
B 8 none
C 30 none
D 12 A
E 15 A
F 14 B
G 15 D
H 20 EF
I 5 C
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Required:

a. Draw a PERT network diagram for this project.
Identify the critical path.

What is the earliest project completion time?
Find the slack time for each activity.

SRS

Discuss what the project tearn manager can do if the system design must
be completed within 40 weeks.
(CIA Adapted)

4-27. PROGRAM FLOWCHART

The Metal Container Corporation was engaged in the manufacture of metal
containers for the food industry. Although it began as a regional supplier, swift
expansion mostly through acquisitions and mergers made it a national company
with several dozen plants from coast to coast. Annual sales were about one
quarter of a billion dollars.

Management Problems

Although there were only a few companies in the metal container industry,
competition, particularly in customer service, was extremely keen. This gener-
ally meant attempting to meet customers’ unexpected needs on very short notice
and allowing them to cancel orders on the slimmest of pretexts. This policy,
coupled with the inherent seasonal nature of the business, meant wide fluctua-
tions in production and, worse yet, a large inventory of slow-moving items. Out
of an inventory balance of $50 million, about 20 percent, or $10 million, was
judged to be slow moving. Although the controller was fully aware of the
situation and prepared monthly reports listing these slow-moving items by plant
and by product specifications, his efforts had generated few results. Both the
percentage figure and the dollar amount had shown consistent monthly increases
during the past several years. Because the company was in need of funds for
further expansion, the president’s attention was attracted by the sizable inven-
tory. The company’s plan to convert to a more sophisticated computer system
afforded him the opportunity to ask the advice of a management consultant.

Production Scheduling

In the course of his study, the management consultant came across plant
managers’ production schedules that reflected each plant’s plan to meet expected
sales needs for each month of the coming year. Because the plant managers’
performance was evaluated mainly on the basis of their ability to service these
sales needs, they tended to carry large inventories and to be overcautious about
responding to any decreases in sales forecasts. Both factors, of course, contrib-
uted to the company’s high inventory position and increased its vulnerability to
slow-moving items.

Since proper production scheduling provided an attractive avenue to a
reduction of inventories, the consultant pursued the matter further. He felt that
what top management considered the preferred manner of production scheduling
was reflected accurately by the following:
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a. Inventory is to be no lower than 50 percent and no higher than 75 percent
of the sales forecast for the following month.

b. Production is to be scheduled in such a way that the planned inventory at
the end of each month falls within the range just indicated.

¢. The normal workload is a five-day, eight-hour-a-day workweek.

d. If the normal workload results in too much inventory, the workweek may
be reduced to a four-day, three-day, two-day, or even a one-day workweek.

e. If the normal workload results in inadequate inventory, the workweek may
be extended first by working 9, 10, 11, or 12 hours a day for a five-day
week, then by working Saturdays, then by working Saturdays and Sundays,
and then by working two shifts a day. The extended day options (working
9, 10, 11, or 12 hours a day) are also available to weekend or two-shift
operation.

f If around-the-clock operation for a month still results in inadequate
inventory, the production schedule of the preceding months is to be revised
to allow inventory accumulation in these months.

With this set of rules, the consultant prepared some production schedules
and compared them with those prepared by plant managers. Invariably, sched-
ules prepared by the consultant showed inventory positions of about 20 percent
less than those indicated in plant managers’ schedules.

Because of these favorable findings, the consultant suggested that the
preparation of production schedules be computerized. He even prepared a
program flowchart to be used by the company’s programming staff for this task.

Required:
a. How would you have prepared the program flowchart?
b. Would a decision table be useful in this situation?

4-28. PROBABILISTIC NETWORK DIAGRAM

Whitson Company has just ordered a new computer for its accounting information
system. The present computer is fully utilized and no longer adequate for all of
the financial applications Whitson would like to implement. The present account-
ing system applications must all be modified before they can be run on the new
computer. Additionally, new applications that Whitson would like to have de-
veloped and implemented have been identified and ranked according to priority.

Sally Rose, manager of data processing, is responsible for implementing the
new computer system. Rose listed the specific activities to be completed and
determined the estimated time to complete each activity. In addition, she
prepared a network diagram to help coordinate the activities. The activity list
and network diagram are presented in Exhibit 4—1.

Required:

a. Determine the number of weeks required to fully implement Whitson
Company’s accounting information system on the new computer.

b. Identify the activities critical to completing the project.
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Exumir 4-1 Case 4-28

Expected Time Variance in
Regquired to Expected Time
Activity Description of Activity Complete (in Weeks) (in Weeks)

AB Wait for delivery of computer from manufacturer 8 1.2
BC Install computer 2 .6
CH General test of computer 2 2
AD Complete an evaluation of personnel requirements 2 8
DE Hire additional programmers and operators 2 1.6
AG Design modifications to existing applications 3 1.2
GH Program modifications to existing applications 4 14
HI Test modified applications on new computer 2 4
o Revise existing applications as needed 2 K
IN Revise and update documentation for existing applications as modified 2 4
JK Run existing applications in parallel on new and old computers 2 4
KP Implement existing applications as modified on the new computer 1 .6
AE Design new applications 8 32
GE Design interface between existing and new applications 3 1.8
EF Program new applications 6 2.6
FI Test new applications on new computer 2 8
L Revise new applications as needed 3 1.4
LM Conduct second test of new applications on new computer 2 .6
MN Prepare documentation for the new applications 3 8
NP Implement new applications on the new computer 2 8

Parallel run

Install of existing

computer applications

T=2;V=.6) T=2,V=.4)

ry
&
Modify Test Implement
existing Program existing new
applications JG-\ modifications applications applications

H
(T=4;V=14) ~ (T=2V=.4)

s &

&L n
. &8

- o
S L9

&

Program Second test

additional new of new
people E applications applications
(T=2;,V=16) ~ (T=86;V=26) (T=2;V=.6)

T = Expected time in weeks to complete activity
V = Variance in expected time in weeks
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¢. Determine the slack time for one activity.

d. Whitson Company’s top management would like to reduce the time
necessary to begin operation of the system.
1. Which activities should Sally Rose attempt to reduce to implement the
system sooner? Explain.
2. Discuss how Sally Rose might proceed to reduce the time of these
activities.
e. The general accounting manager would like the existing accounting
information system applications to be modified and operational in
22 weeks.
1. Determine the number of weeks required to modify the existing
accounting information system applications and make them operational.
2. What is the probability of implementing the existing system applications
within 22 weeks? Use the following table in your calculations.

Table of Areas under the Normal Curve

z Area z Area 4 Area
0.1 540 1.1 .864 2.1 982
0.2 579 1.2 .885 22 986
0.3 618 1.3 .903 2.3 989
04 .655 1.4 919 2.4 992
0.5 692 1.5 933 2.5 994
0.6 726 1.6 945 2.6 995
0.7 758 1.7 955 2.7 997
0.8 788 1.8 964 2.8 997
0.9 816 1.9 971 2.9 998
1.0 841 2.0 977 3.0 999

(CMA Adapted)
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CHAPTER

SYSTEM DEVELOPMENT
5 PROCESSES

Learning Objectives:

1. To discover alternative methods for creating accounting
information systems.

2. To understand the qualities of a successful information system.

w

To learn the phases that make up the system development life cycle.
4. To learn alternative methods for developing information systems.

Introduction

Accountants commonly apply the systems approach in the development of new
information systems. Many organizations implement the systems approach in a
formal process called the system development life cycle. This chapter introduces
this formal process and variations of it.

Accountants need to know about system development for two reasons. First,
they participate in project teams that design accounting systems. Second,
auditors review and make suggestions for new systems prior to their implemen-
tation. The details of the development process are described more fully in the
chapters that follow.

The Objective of System Development

Unlike systems that occur naturally, accounting information systems must be
created. Accountants have been creating accounting systems for hundreds of
years; the double-entry system originated in Italy before Columbus discovered
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America. But the relatively recent adoption of computer technology in account-
ing has forced accountants to be more attentive to the methods used in
developing accounting systems.

In the past 40 years, accountants have had both successes and failures in
implementing the double-entry system on computers. Because all accountants
are likely to participate in developing a new accounting system, how can one
avoid participating in a failure? Which steps are necessary to successfully
implement an accounting system? The implementation of a successful system is
the objective of any system development process.

No accounting information system is completely successful or totally unsuc-
cessful. In this context, success is a relative quality: A system is successful if
it achieves most of the goals set out for it. In general, an accounting infor-
mation system is successful if it achieves four objectives. First, it should
produce correct and timely information. Second, it should be developed within
a reasonable amount of time. Third, the system should meet the organiza-
tion’s needs for information. And finally, users should be satisfied with it.
These qualities, and some methods of achieving them, are summarized in
Nlustration 5-1.

Correct and Timely Information. In an accounting system, errors and fraud
are the two sources of incorrect information. The double-entry system prevents
or detects many of the errors that humans can make in manually processing
accounting data. Because of this, double-entry systems are implemented on
computers even though computers are less likely to make these kinds of errors.
The use of computers, however, creates the possibility of other errors, and
makes it easier for a dishonest person to use the accounting system to con-
ceal fraud.

A successful accounting system has infernal controls that prevent and
detect errors and fraud. Accountants and auditors frequently participate in
system development processes because they, more than most other professionals
who work with computers, are knowledgeable about internal control. Adequate
internal control is necessary for implementing a successful accounting informa-
tion system.

Information is considered timely if it is available to its user when needed for
decision making. Some of the earlier computerized accounting systems fell short
of this objective. In these systems, information in computerized ledgers was
updated weekly or monthly, even though employees needed current information
daily. For example, suppose inventory issues and additions are posted only on
Fridays. A customer asks a salesperson about the availability of a particular
product on Wednesday. The salesperson can tell the customer that goods were in
stock on the previous Friday, but cannot say that the goods are available when
the customer wants them. This accounting system provides information that is
untimely. More modern processing methods avoid this shortcoming. Timely
information is provided by adopting a transaction processing method that meets
the needs of the system user.
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ILLUSTRATION 5-1 Achieving the Qualities of a Successful System

Quality Achieved by
1. Correct information Have adequate internal control
2. Timely information Choose a processing method suited to the user’s needs
3. Reasonable time for development a. Properly define the scope of the system

b. Use project management techniques

4. Satisfy the organization’s needs

a. Current Get steering committee approval for
new systems projects
b. Future Have a long-range systems master plan
5. User satisfaction a. User input in setting policies

b. User support for projects
¢. Active user participation in projects
d. User responsibility for the system

Time Required for System Development. Another quality of a successful
accounting system is that its development should be completed in a reasonable
period of time. Many large accounting systems require three or more years to
complete. Companies that have used computers for many years can tell horror
stories of systems that were never completed. Excessive time for development
results in excessive costs that may cause the system’s costs to exceed its benefits.

What can be done to avoid this kind of system failure? First, system
designers learn to limit the scope of any new system to a size that can be
developed within a reasonable time. In the terminology of systems theory, they
define the boundaries of the system and limit their efforts to those components
within the boundaries. Even though procedures outside the boundaries may need
changing, these needs are addressed at a later date. For example, accountants
seldom attempt to change an entire transaction cycle. Instead, they identify the
application system within the cycle that most needs to be improved. Then they
complete a new version of that application system before proceeding to another
system within the cycle.

Second, system design teams learn to use project management techniques
such as budgets, Gantt charts, and PERT or CPM diagrams. These methods
require that the designers identify in advance all activities required by the
development effort and the estimated times and costs for each activity. Designers
can monitor actual elapsed time and costs, comparing them to those expected.
Then they can change either the scope of the system or the resources assigned to
the effort before an excessive amount of time elapses.

Satisfy the Organization’s Needs. A third quality of a successful system is
that it meets the needs of the organization implementing it. The system should
provide information that is both meaningful and relevant to its users. Because
developing accounting systems can be expensive and time consuming, they
should be useful for many years. Thus, any new system should satisfy not only
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the current needs of the company but also anticipated future needs. An
appropriate system design satisfies the organization’s current needs; adequate
system planning helps to identify future needs.

Most organizations have management committees that provide short- and
medium-range planning for new information systems. Frequently called the
information system steering committee, this group considers and approves new
systems on a project-by-project basis. When approving the final design for a new
system, they try to ensure that current information needs will be met.

To produce successful systems, organizations should also engage in long-
range systems planning. This type of planning examines information require-
ments at a broader level than a project-by-project analysis allows. It may be
accomplished by members of a corporate long-range planning staff, or by a
system planning group within an MIS department. This long-range systems
planning group identifies long-range information resource requirements and
develops a system master plan for new systems. The master plan is based on
overall corporate goals, on proposed new products, on new markets the firm will
enter, and on future critical tasks within the firm’s operations.

Whether a system is intended for a transaction processing application or for
aiding in management decisions at a less structured level, adequate system
planning is necessary if it is to be considered a success.

User Satisfaction with the System. A system is usually considered to be
successful if its users are satisfied. In fact, many systems professionals consider
user satisfaction as the strongest indicator of success. The user may be a clerk
inputting data into a component of a transaction processing system. He or she may
be an operating manager reviewing reports from a responsibility accounting or
budgeting system. In either case, user satisfaction indicates that the system pro-
vides information that is correct and timely enough to satisfy the user’s needs.

Frequently, designers of a new system conduct an evaluation of it months
after it starts operation. Major objectives of this post-implementation review are
to determine if intended users are relying on the system and to find out whether
they are happy with its operations and outputs. By using surveys and interviews,
they can determine if users are satisfied with the system.

Often organizations allocate time and money to develop a new system only to
find that users are unwilling to use it. In other situations, employees or managers
use the new system grudgingly because no other is available. In some cases,
users deliberately sabotage a new system, making it inoperable. A system can be
technically sound, designed to be consistent with the organization’s needs, and
produce correct and timely information. Yet employees may prefer to use an
older system, a manual system, or an informal one.

Users may resist a new system for several reasons. Sometimes personnel
may feel an economic threat due to the fear of losing a job. In other cases, the
threat is simply to the user’s ego or status. For example, in the past many
managers were unwilling to use computer terminals. Using the keyboard



Chapter 5 System Development Processes 133

requires typing, which, they believed, was a secretarial task. Sometimes a new
system changes an employee’s job in an undesirable way. The job may have
added complexity or become more rigid due to a time schedule established for
the new system. Occasionally a person may feel more insecure because of the
formality introduced by using computer-generated reports rather than those
humans produce. Many people simply oppose any change in their work routines.

System designers have learned to anticipate these problems, and to take
steps during system development to gain users’ acceptance of the new system.
The right kind of user involvement in the development process encourages user
acceptance.

User Input in Setting Policies. The information systems steering committee
should involve users. The steering committee should have representatives from
top management and from all the major information systems user departments:
accounting, marketing, production, engineering, internal audit, and others. Each
representative should be a high-ranking manager within a department and may
be the head of the department. The manager in charge of the MIS group
(frequently called the chief information officer or CIO) should also serve on this
committee. Large corporations may have several such committees—one at the
top management level composed of divisional vice presidents, others within the
company’s operating divisions or subsidiaries.

The steering committee provides user input into the selection of new
systems for development. Just as important, the committee establishes priorities
for those system projects that are approved. Every manager thinks that his or her
pet project is the most important one! On the steering committee, a manager has
to convince other managers of the importance of the project. Hlustration 5-2
lists the primary responsibilities of a typical steering committee.

User Support for Projects. System designers must enlist user support for
development projects in progress. All managers and supervisors should be sold
on the project’s value to their departments. If the superiors openly support a new
system, subordinates will have difficulty resisting it after implementation. In
developing a successful accounting system, sales ability and good interpersonal
skills are as important as technical skills.

ILLustraTION 5-2  Responsibilities of the Information Systems Steering
Committee

1. Review and approve for further study all projects requested by operating departments or the
MIS department.

. Review and approve the MIS department’s work program and determine priorities for projects.

. Review periodic progress reports on active systems projects.

. Review and approve proposed plans for system implementation.

. Review periodically the MIS department’s budget.
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Active User Participation in Projects. Not only should users be sold on the
value of a new system project but they should also be active participants in the
design process.

A multidisciplinary project team handles most projects. Members of the
team come from varied backgrounds, and each contributes unique skills to the
design process. Accountants usually participate in the design of an accounting
system, and so do personnel from the affected operating departments. For
example, the design of an order entry system requires someone from sales. The
design of a cost accounting system requires input from production. Frequently
these personnel are temporarily relieved of their normal duties and assigned
full time to the project. Any project team also has people from the MIS depart-
ment who are experienced in the design and development process. These
include systems analysts, programmers, documentation specialists, and technical
consultants.

The project team should provide user input to the development process
throughout. User representatives should be involved not only in developing
specifications for the system but also in coordinating the project, in performing
cost~benefit analyses, and in planning the final implementation of a new system.

User Responsibility for the Implemented System. One objective of user
involvement throughout a project’s life is to have a manager in the affected user
area assume responsibility for the implemented system. Ideally, a user represen-
tative on the project team is the person with this responsibility. Of all employees
in the affected user department, someone from the project team is most likely to
feel responsible for the success or failure of the new system.

This manager then becomes the internal advocate for the new system. He or
she can help train other users, answer questions or resolve problems in the user
department, and serve as a contact person with the MIS department on technical
problems.

How is this relevant to an accountant? Why is an accountant concerned with the
success of a system or the degree of user involvement?

In most organizations, accountants use more computerized information
systems than any other professional group. Thus, accountants are user represen-
tatives on many project teams when older accounting systems are replaced. As
the ultimate benefactors of a new accounting system, accountants have a
personal concern for its accuracy and efficiency.

Also, accounting systems are pervasive throughout any organization. Ac-
tions by all operating departments cause inputs to the accounting transaction
processing system. Companies with good budgeting and responsibility reporting
systems find that these directly affect the decisions of managers. Often managers
hold accountants responsible for inaccuracies or inequities designed into these
systems.
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Accountants are the auditors of these accounting systems. Auditors want
systems that produce accurate, reliable information so that they can rely on them
during the audit process. For this reason, internal auditors sometimes participate
in developing them.

The discussion in this section has highlighted the importance of the system
development process from the accountant’s perspective and some of the
behavioral concerns in system development. The next section presents some
methods for developing successful accounting information systems.

The System Development Life Cycle

Components of
the SDLC

Information systems contribute to management decisions at the strategic plan-
ning, management control, and operational levels. As organizations change,
managers at all levels face new decisions and acquire new needs for information.
Thus, information systems must change to meet these new needs. The evolution
of most accounting systems follows a distinct cyclical pattern commonly called
the system development life cycle (SDLC). This cycle is evident in accounting
systems because these information systems have been in use for a long time.
The system development life cycle describes how an information system
progresses from its conception as an idea, through the development process, and
into routine operation. Typically, the cycle begins as a manager recognizes a
need that existing information systems do not satisfy. This manager may propose
a solution or may want a problem studied by someone else who can suggest
possible solutions. Management appoints a study team to apply the system study
process to the problem. The study team may increase in size and may implement
a new information system as a solution to the problem. This solution may be
used for many years before another manager recognizes some other need for
information that the system does not satisfy. Then the cycle begins again.

SDLC components include systems planning, analysis, design, implementation,
and operation. Three of the components—analysis, design, and implementation—
compose the system development process, and may require a few months to a few
years. The fifth component, operation, may last for decades. For example, one
major oil company has used the same payroll accounting system for over 30 years.
In the mid-1950s, this system required approximately two years to develop.
Illustration 5—3 shows the cyclical nature of systems analysis, design, imple-
mentation, and operation. They exist within the context of systems planning,
which is done as a part of the organization’s overall long-range planning.

Systems Planning. Ideally, system development takes place within the context
of a systems master plan that coordinates new information system development
projects with the company’s long-range plans.
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ILLusTrRATION 5-3 The System Development Life Cycle

Systems
master
plan
System
/ operation V\
Systems System
analysis implementation
\ System /
design

Many companies employ a staff of strategic planners who advise top
management and who identify and suggest long-range goals, such as new
markets, new product lines, or new lines of business. If a company is to achieve
these goals, its systems must provide relevant information. Members of the
strategic planning staff work with senior MIS and accounting personnel to
develop the systems master plan. Before beginning new development projects,
these people ensure that the new projects are consistent with the master plan.

Systems Analysis. Systems analysis is the process of examining an existing
information system and its environment to identify potential improvements.

Systems analysis may begin for a variety of reasons. In some cases, it may
be an outgrowth of the systems planning process. A long-range planning group
may identify a need for information at some time in the future and may
incorporate that need in a systems master plan. The information systems steering
committee then appoints a system study team to investigate possible ways of
supplying this information. The system study may or may not lead to the
development of a new information system.

Many times, systems analysis begins at the request of the manager of a user
department. This manager identifies a need for information that is currently not
supplied. He or she prepares a proposal for a new or modified information
system and submits it to the steering committee. The committee considers the
seriousness of the problem, the feasibility of the proposal, the current workload
of the MIS development staff, and the relative importance of competing
proposals. The steering committee then may decide to appoint a study team to
examine the proposal in more detail. The study team may consist of one or more
systems analysts and user department representatives.
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Systems analysis is initiated for three reasons. The first and most frequent
reason is that an existing system is not functioning as required. For example, a
small-business accounting system may have been adequate at the time of its
acquisition, but the growth of the business now produces bottlenecks in the
processing of transactions. In this case, systems analysis begins to solve a
problem with an existing system.

The second reason a system study team may be appointed is due to a new
requirement for information. A new requirement may be identified by a
long-range systems planning staff or may result from legal or competitive
changes in the business environment. For example, in response to competition,
many companies choose to analyze past accounting data on sales by customers
to plan future marketing programs. Periodically, changes are made in tax laws
that increase reporting requirements to the government by banks, brokerage
firms, and publicly held companies. Companies have invested substantial sums
in new systems to satisfy these requirements.

Third, sometimes organizations initiate systems analysis to take advantage
of a new technology. The existing system may be functioning satisfactorily, but
since its implementation, technological change introduced new methods that are
more efficient. For example, many retailers have attached labels containing
computer-readable bar codes to their goods. Cash registers can read the bar
codes, and sales are immediately shown in inventory records. In this way,
inventory records are kept current. Illustration 5—4 summarizes these reasons for
initiating systems analysis.

Sometimes the systems analysis study team concludes that a new information
system is a possibility. They stop studying the problem and start to address potential
solutions that include new forms of technology, new sources for required infor-
mation, or more efficient procedures. When this occurs, there are two activities in
systems analysis: the activity of examining existing systems, the preliminary survey,
and that of examining potential solutions to the problem, the feasibility study. The
feasibility study begins the process of developing a new system.

System Design. During sysfem design, the team translates recommendations
made in systems analysis into a form that can be implemented.

Usually the study team performs a cost-benefit analysis during systems
analysis. If a new system appears cost effective, the chief information officer
(CIO), with input from the steering committee, appoints a design project team.
This team may include members of the original system study team and additional
systems analysts and user department personnel. The project team reviews the
work of the study team during systems analysis, reexamines their proposed
solutions, and begins to define a new system in gradually increasing detail.

In large projects, system design consists of two distinct phases. During
preliminary design, the first phase, a system is created conceptually. The project
team starts with the objectives of the system and identifies the major processes,
data, and reports needed to achieve those objectives. At the conclusion of
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ILLustrATION 5~-4 Reasons for Initiating Systems Analysis

1. Problem Solving. An existing system does not meet its objectives.
Example: A small-business system has been outgrown.
2. New Requirement. Information that was not needed before.
Example: Reporting dividends and interest paid to comply with tax laws.
3. New Technology. Better methods are now available.
Example: Point-of-sale data entry to computer system.

preliminary design, the project team prepares a report for the steering committee.
This report describes a proposed new system in general terms.

If authorized by the steering committee, the project team then begins the
second phase, detailed specification of the new system. During this process, the
team identifies in detail how the system will work. The purposes of all computer
programs and manual procedures are identified, all documents and reports are
designed, all files are described, and the necessary internal controls are
identified. Accountants and internal auditors can make significant contributions
to the detailed specification of a system because of their training and knowledge
in internal control.

By the conclusion of detailed specification, an organization has made a
significant commitment in time and money to a new system. A sizable, detailed
paper description of the system is created and submitted to the steering committee
for approval. Thus, the committee has another opportunity to change the proposed
system, or stop it, before additional resources are devoted to the project.

System Implementation. Once the information systems steering committee
approves the detailed specifications for the new system, its implementation
begins. During system implementation, the project team is enlarged to include
programmers and clerical personnel from user departments. Many activities
occur simultaneously to convert the paper description produced during design
into a working information system.

The most time-consuming activity during implementation is computer
programming. The programmers assigned to the project team code, debug, and
test each computer program that was identified in the system design documen-
tation. Frequently, programs provide inputs to other programs. When this occurs,
the programs must be tested together to ensure that interfaces are compatible.
System designers call this process acceptance testing. When all programs are
tested in conjunction with manual procedures, they call it system testing.

Some organizations avoid much of the programming by purchasing soft-
ware packages. Programs are available that perform most accounting transaction
processing applications. These can be modified by programmers to suit the
organization’s needs.
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During implementation, personnel are trained in the new system and, if
necessary, new personnel are hired. Any required new equipment is acquired and
installed. Any new forms or supplies required by the system are ordered.

The entire project team and many user area personnel participate in the final
implementation activity, system conversion. During this activity, all data stored
in the files of the old system are recorded in the form specified by the new
system. Operation of the new system then begins.

Many activities can occur during system implementation, but all activities
are not necessary for each new system. For example, existing equipment may be
adequate so that the purchase of new equipment is unnecessary. Also, many of
the activities can take place simultaneously. Frequently, for example, user
training begins immediately after the detailed specifications are approved, while
programming is taking place.

System Operation. System conversion does not terminate the system devel-
opment process. Several months after operation of a new system begins, the
post-implementation review occurs. During this review, members of the design
team, frequently with the aid of an internal auditor, examine the operation of the
new system. The purpose of the review is to determine if the system meets its
objectives. It identifies problems that need correction and provides feedback to
the design team concerning the success of the system.

Another activity, system maintenance, takes place during the operation
phase. These are the tasks that are necessary to correct errors in the system
design or to make minor changes to the system because of changes in its
environment. System maintenance includes both changes to equipment (hard-
ware maintenance) and changes to computer programs (software maintenance).
Although it is not a part of the system development process, system maintenance
is necessary for the operation of an information system.

Several formal system development methodologies incorporate the components
of the system development life cycle. These methodologies decompose systems
analysis, system design, and system implementation into distinct phases like
those previously described. They impose their own design tools and standards on
the SDLC.

These methodologies require formal reports to management at the end of
each phase. These reports describe the status of the project and show the project
team’s suggestions for the new system. Usually one or more members of the
team make a presentation to the steering committee appraising them of the
project’s progress.

The end of a phase provides a checkpoint for management; each checkpoint
is an opportunity to review and evaluate the proposed system. Management can
identify changes to the proposal, stop further consideration of the proposal, or
authorize initiation of the next phase.
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Structured Systems Analysis and Design. During the 1970s, many organiza-
tions adopted formal system development methodologies based on the concepts
of structured analysis and structured design. Several of these exist, and they
differ in the details of their techniques.’

Structured analysis techniques rely on the use of data flow diagrams rather
than flowcharts. Data flow diagrams force the analyst to focus on the logical
system, what the system does or should do, rather than the physical system, how
the system works. Advocates of structured methods argue that this causes the
analyst to define more accurately user requirements by not prematurely
worrying about technology. This, they believe, improves the creativity of the
analyst.

Structured design techniques develop computer programs as a top-down
hierarchy of modules. Each module is a segment of computer code that serves
only one function. Structure charts (or similar diagrams) describe these pro-
grams. Programs developed in this way are more easily written and tested. They
also are easier to modify later because they minimize connections between
modules.

Information Engineering. Information engineering is an approach that in-
cludes many of the tools and techniques of structured analysis and design. It
provides a comprehensive framework for meeting the information needs of an
organization. When an organization uses information engineering, a study team
first develops a strategic systems plan. This plan then determines the objective of
subsequent analysis and design activities. It replaces older, project-by-project
approaches to developing systems with a structured, orderly one.

Information engineering requires that analysts begin by analyzing the data
needs of the business first. They create methods for determining that these needs
are met adequately. Then they determine the processes to provide the data. In
this way, information engineering is data-driven rather than process driven.

A similar approach, business process reengineering, goes even further.
Rather than look at existing business needs, it requires that study teams examine
and redesign fundamental business processes. Their objective is to determine if
they can be significantly improved even if it means changing current organiza-
tion units and systems. Reengineering directs the attention of the organization
toward finding better processes and then computerizing them, rather than simply
computerizing existing processes. Some companies have shown major increases
in efficiency by employing this approach.’

! For a more detailed description of structured techniques, see J. L. Whitten, L. D. Bentley,
and V. M. Barlow, Systems Analysis and Design Methods, 3rd ed. (Homewood, Ill.: Richard D.
Irwin, 1994), p. 149.

2 For a more comprehensive discussion of this subject, see Michael Hammer and James
Champy, Reengineering the Corporation: A Manifesto for Business Revolution (New York: Harper
Business, 1993).
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CASE Tools. Many formal methodologies make extensive use of computer-
aided software engineering (CASE) tools. These software packages automate
many of the processes required during system development. Different CASE
tools serve different purposes: They aid in drawing data flow diagrams or
flowcharts; they maintain records concerning data files, inputs, and outputs; they
aid in project management; they generate computer code; and they maintain
system documentation.

CASE tools increase the productivity of personnel assigned to project teams
and at the same time improve the quality of the new systems and of their
documentation. Management accountants, are likely to work with CASE tools
when they participate in the development of accounting systems. Auditors are
likely to review the documentation produced by CASE tools.

Ilustration 5—5 summarizes the functions performed during the SDLC by
comprehensive CASE tools.

Formal system development methodologies impose structure and discipline
on the development process and aid in the timely completion of a system. They
are most successfully applied in the creation of large transaction processing
applications; many organizations consider them a necessity for such a system.
Illustration 5—6 presents an example of such a formal, phased approach.

Rapid Application Development

Large system development projects may require years and cost millions to
complete. When an organization’s needs for information change rapidly, such a
system may become obsolete before it is completed. To avoid this problem,
some organizations have adopted newer approaches that produce working
systems much more rapidly.

Called rapid application development (RAD) methods, these approaches
attempt to deliver high-quality systems quickly and at low cost. Small project
teams implement RAD projects, and they minimize costs by using CASE tools

IrLustraTION 5-5 What CASE Tools Do
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ILLUSTRATION 5-6 A Phased Approach to System Development
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and by reusing whenever possible existing computer code and other system
components. They shorten development time by omitting the decision check-
points and management approval processes of formal SDLC methodologies.

A RAD project typically consists of four stages. In the first, requirements
planning, the team conducts a review of the business functions and data closely
affected by the proposed system. This review yields an outline of the system’s
functions and its costs and benefits. In the second stage, user design, key users
define the detail of the business functions and the data associated with the
new system. They determine inputs and outputs of the system and program
critical procedures in it. They also prepare a plan for implementing the system.
During construction, the third stage, the project team completes the system,
demonstrates the system to users, and modifies its design as necessary. Cutover,
the final stage, turns the operational system over to its final users and provides
training to them.

The structure of a RAD project sounds similar to a project using a traditional
SDLC approach. However, the project team uses several techniques to make the
RAD project proceed faster. These are user workshops, prototyping, timeboxes,
reusable components, and developmental tools.

User Workshops. Traditional projects rely heavily on interviews with users
affected by a new system. Although an effective way to gather information,
conducting many interviews is time consuming. As an alternative, RAD methods
employ user workshops.

The workshop is a meeting of all key people involved in a project, both
users and information systems professionals. A professional facilitator conducts
the meeting and promotes an open discussion and free flow of ideas. The
facilitator helps the group to achieve its objectives and agree upon its results. A
user workshop may produce in one meeting ideas that would require days or
weeks of interviews and analysis.
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Prototyping. Prototyping is an iterative process that avoids the structure and
the periodic formal approval process of the traditional approaches. It relies on
the development of a prototype, or working model, of the new system.

The project team quickly creates a high-level, nondetailed working model of
the system. Users are then allowed to repeatedly revise the system, its outputs,
or its inputs, until they are satisfied with it. Once users are satisfied with the
system, the design team creates an actual production system patterned after the
prototype.

Illustration 5—7 identifies and describes the suggested steps in one approach
to prototyping.® Other approaches minimize the involvement of systems analysts
by having the ultimate users of the system learn the tools and create the design.

Prototyping may be used successfully with RAD methods because these are
relatively small transaction processing systems implemented with state-of-the-
art technology. These systems have a limited number of users who become
closely involved in the design effort. Prototyping can be advantageous
whenever it is difficult to specify in advance the precise data processing needs
of a system. It is extensively used for developing decision support systems
because the prototype can be customized to a decison maker’s preferences and
decision style.

Timeboxes. A timebox is a fixed time period at the end of which the project
team must deliver a working system. If necessary, the team must narrow the
scope or reduce the functions performed by the system in order to complete it on
time. This avoids the common mistake when prototyping of overspecifying the

ILLusTrRATION 5-7 Suggested Steps in Prototyping

1. Analysis. Create an incomplete paper mode! of the system based on preliminary interviews
with users.

2. Data base development. Create a test data base for use in prototyping. Using a relational data
base management system, the prototype can be easily changed.

3. Menu development. Describe the menus that will guide the user of the system. A menu
identifies functions to be performed.

4. Function development. Describe the functional modules that execute the processes in the
system. These may include, for example, data entry and report generation.

S. Prototype iteration. Using software development tools, create each module. This produces a
working model of the system that a user can easily modify. Make changes to the prototype
until the user is satisfied.

6. Detailed specifications. Refine the system as necessary to make it efficient in creating a
production system. Complete the documentation for the system.

3 John Connell and Linda Brice, “Rapid Prototyping,” Datamation, August 15, 1984,
pp- 93-100. Used by permission.



144

Part I Developing Accounting Systems

system prior to developing code. Advocates of timeboxes assert that it is better
to produce a working system early and then progressively to improve it than to
wait months to complete a comprehensively specified project.

Teams complete RAD projects typically within timeboxes of two to four
months. If using RAD with a large project of, say, a yearls duration, they must
break it up into a succession of several timeboxes. A typical large system
development project consists of three or four small RAD projects.

Reusable Components. Components of a system include computer programs,
forms, display screens, documentation, and paper reports. RAD works best when
there is an existing library of such components that were developed for use in
earlier systems. The project team is able to draw upon this library to obtain
components similar to, or in some cases identical to, those required for the
current system under development.

Creating a new system from preexisting designs in this way is much faster
than recreating each component for each new system. Because reusable compo-
nents are used many times, they are likely to have been tested thoroughly and
less likely to contain errors. Furthermore, they present a consistent interface to
users, making the new system easier to learn and use.

Developmental Tools. Rapid application development requires the use of
appropriate high-level developmental software tools. CASE tools, discussed
above, are invaluable when using a RAD approach. Other tools, discussed in
later chapters, include report generators, display screen generators, fourth-
generation languages, and a relational data base management system.

Tools of these kinds are widely available for use on both desktop and
mainframe computers. Whereas project teams can create prototypes quickly
using high-level developmental tools, creating a prototype in a procedural
language (such as COBOL) is usually too time-consuming and expensive.

This chapter has shown how organizations adapt the system development
process using RAD techniques in order to shorten development time. Another
new approach that promises this and other advantages is object-oriented
development.

Object-Oriented Development

Traditional system development processes and the RAD approach described
above focus on identifying what the system does. With these approaches,
development teams identify what people or machines do and figure out ways to
do these things better.

Object-oriented development, in contrast, focuses on the objects, or ele-
ments of the system. An object is a computer representation of a person, place,
or thing. Development teams identify the relevant objects, the knowledge
associated with each (its related data, called attributes), and the functions each
must provide (its methods that must be programmed). With object-oriented



Chapter 5  System Development Processes 145

systems, these are all stored together in the computer so that another per-
son or program cannot obtain this knowledge without using the object’s own
methods.

This radically different approach, like RAD, requires the use of appropriate
software development tools. It is intended to shorten development time, increase
the reliability of the resulting systems, and make maintenance of the system
easier. Illustration 5—8 summarizes some characteristics of object-oriented
systems.*

Auditor Involvement in System Design

The Audit Trail

Sometimes auditors participate in the system development process. Because of
their training and auditing experience, auditors have special skills to contribute
to the process of developing an accounting system. Usually the auditors are one
or two internal auditors employed by the company. Internal auditors’ other
duties include reviewing all the operations of the company and making
recommendations to management for improving them. By participating in the
SDLC, internal auditors can make suggestions during design, when changes to a
system are easier.

Occasionally an independent auditor may be asked to participate as well.
The independent auditor is a firm of certified public accountants that renders an
opinion on the financial statements produced by the accounting information
system. The independent auditor may assign this system design duty to a
member of its information system consulting staff.

Ideally, most auditor involvement in the SDLC occurs during the system
design phase. Auditors review the detailed specifications for the system proposed
by the project team. They are also heavily involved in the implementation
phase, during system testing and conversion. After completion of the develop-
ment process, and during the operations phase, auditors participate in reviews
of the system. Illustration 5-9 identifies the role of the auditor in each
phase of the SDLC.

As this illustration shows, much of the auditors’ work in the system
development process is concerned with the auditability and the controls in the
system. An audit trail ensures that the system is auditable; controls are the
measures adopted to safeguard assets and to ensure accurate and reliable data.

Auditors review a system to decide if it provides the information needed to
conduct an audit. Called the audit trail, this information is included in the
reports produced by the system.

“ For a more detailed description of the object-oriented approach, see E. Bertino and
L. Martino, “Object-Oriented Database Management Systems: Concepts and Issues,” Computer,
April 1991, pp. 33-47.
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ILLusTRATION 5~8  Object-Oriented Concepts

Concept Description Example

Object A representation (in the computer) of a real- Bank customer
world entity of interest to the system Bank account

Attribute The data that are relevant to a specific kind Customer has a name and address.
of object Account has a balance.

Methods Actions that the object takes, that is, the behav- Customer makes deposits and withdrawals.
iors that the object is permitted to use Account discloses its balance.

Class A group of like objects All checking account customers

All savings accounts
Subclass A subset of a larger group All checking account customers with no mini-
mum balance

Inheritance The ability of objects in a class to pass Checking account customers with no minimum
attributes and methods to a subclass. (This balances have names and addresses.
allows the use of identical code on different
subgroups.)

Encapsulation Each object is stored by the computer along The name and address of a customer are stored

with its attributes and methods. To know the
attribute, you must use the object’s methods.
(This makes changes to the system easier
since the code and data are stored in only
one place.)

along with the computer code required to
read them.

ILLUSTRATION 5-9 Auditor’s Role in the Development Process

Systems Analysis Phase

Provide audit reports on systems being examined to the study team.

System Design Phase
Review the proposed design:

1. Reports. 1dentify information needed in reports for control and auditability.

2. Processing steps. Suggest control procedures.

3. Equipment selection. Ensure that those selected conform to existing company policies.

4. Data files. Determine that data will be accurate and complete, and will provide the ability to
audit the system.

System Implementation Phase
During system testing, review adequacy of test data and resuits of tests.

Review plans for conversion to ensure that accurate data are maintained while changing
to the new system.

System Operation Phase
During the post-implementation review, assess the adequacy of internal controls in the
operational system.
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An accounting system records, categorizes, and summarizes transactions to
produce reports such as financial statements. The audit trail enables an auditor to
begin with a summary balance on the financial statement and trace through the
accounting records to the individual transactions that make up the balance. It
also allows an auditor to trace from individual transactions to the summary
totals. For example, journal entry numbers, posting references, or document
numbers are included in reports to provide an audit trail.

The audit trail is important because it enables an auditor to evaluate the
accuracy of financial statement amounts and to determine the sources of errors in
summary reports.

The independent auditor relies on controls while examining the financial
statements, and the internal auditor evaluates them as a service to management.
As a result, auditors are more knowledgeable about controls than are most
project team members.

A system that includes good control measures produces accurate, reliable
reports. The accounting records stored by such a system are secure from damage
or theft. Good internal controls aid in gaining user acceptance and are necessary
for a successful system. During the SDLC, auditors review the system design
and make suggestions identifying controls that should be included.

Summary

This chapter provides an overview of the processes used in developing accounting
information systems. The objective of system development is to create a suc-
cessful information system. Experience shows that the most successful informa-
tion systems are those created with the right kind of user involvement.

System development is a part of the system development life cycle. This cycle
contains four components that exist in the life of any information system: analysis,
design, implementation, and operation. Phased development methodologies attempt
to create successful systems by requiring periodic reviews of a project proposal
during the development components of the life cycle. Alternatives to these meth-
odologies, rapid application development and object-oriented approaches, are in-
tended to shorten development time and decrease costs. Auditors participate in
system development by reviewing the controls and the audit trail in proposed
systems. Their purpose is to ensure the adequacy of internal controls.

Key Terms

audit trail Information, including journal entry numbers, posting references,
and document numbers, that is included on the outputs of an accounting
system. They allow an auditor to identify the individual transactions that
make up an account balance.
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information system steering committee A group composed of the chief
information officer and managers from computer user departments. Among
other duties, this committee considers and approves new information
system development projects.

internal controls The features of an accounting system that prevent or detect
errors and fraud. They help it to produce accurate information.

object-oriented development An approach to developing information systems
that is intended to decrease development time and costs and to make system
maintenance easier. It requires identifying the basic elements, or objects,
relevant to the system.

project team A group of employees from varying backgrounds that is
assigned responsibility for developing a new information system.

prototyping An iterative system development process. A small project team
quickly develops a working information system and allows users to modify
it until they are satisfied with it.

rapid application development An approach to developing information sys-
tems intended to decrease the time and cost of development. It avoids the
extensive decision checkpoints and approval processes of formal system
development life cycle methods.

system design The second phase of the system development life cycle. The
process of translating the recommendations made during systems analysis
into a form that can be implemented.

system development life cycle A pattern that describes the evolution followed
by most accounting systems. It consists of four phases: systems analysis,
system design, system implementation, and system operation.

system implementation The third phase of the system development life cycle.
The process of converting the description created during system design into
a working information system.

system operation The last phase of the system development life cycle. The
period of time during which a working information system provides
information for decision making and control.

systems analysis The first phase of the system development life cycle. The

process of examining an existing information system and its environment
for the purpose of identifying potential improvements.

Questions

5-1. Explain what is meant by a successful information system.

5-2. In a large organization, who performs long-range systems planning?
Medium-range? Short-range?
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. What can happen when employees refuse to accept a new information

system?

. Identify some reasons why employees refuse to accept new systems.
. What can be done to gain user acceptance of a new system?
. Why should an accountant be concerned about the success of an

information system?

. Explain why we say that the life of an information system follows a

cycle.

. Define the following terms:

a. Systems analysis.

b. System design.

¢. System implementation.
d. System operation.

. What are some of the reasons for initiating systems analysis within an

organization?

. In which ways are the preliminary description and the detailed specifica-

tion of a new system similar? In which ways do they differ?

. Which activities take place during system implementation?
. What are the advantages of using a formal system development

methodology?
(CIA Adapted)

. Why should auditors participate in the system development process?

On which features do they concentrate their efforts?

. What is an audit trail? Why is it important?
. When might prototyping be useful in developing an accounting

information system?

Exercises and Cases

5-16.

ACTIVITIES AND PHASES

Identify in which phase of the system development life cycle each of the
following activities is performed:

S

o= AR

Feasibility study.

. Post-implementation review.
System conversion.
Detailed specification.
Preliminary survey.
Preliminary design.
Equipment acquisition.
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5-17. SDLC PHASES

The phases of a system development life cycle project are analysis, design,
implementation, and operation. You can identify analogous phases for most
projects that you undertake. Identify the activities that occur in each phase for
each of the following projects:

a. Writing a term paper.

b. Purchasing a personal computer.

¢. Choosing a college to attend.

d. Planning a vacation over spring break.
e. Selecting a job after graduation.

5-18. STEERING COMMITTEE

A company president is perplexed by requests for computers from three different

areas of the firm. The EDP manager (who reports to the vice president of

services) wants $4.5 million to upgrade the mainframe computer. The vice
president of engineering wants $500,000 to replace a minicomputer. The vice
president of finance wants $100,000 to purchase microcomputers.

The company doubled its sales over the past five years, but profits increased
only 50 percent. The added sales volume strained the firm’s computer resources.
Payroll, accounting, inventory, and engineering functions are computerized;
other tasks are manual.

The firm is organized by business functions with vice presidents for
manufacturing, marketing, engineering, finance, personnel, and services. The
president wonders if an information systems steering committee is needed.
Regquired:

a. Prepare an executive memorandum, to be signed by the president, creating
an information systems steering committee. In this memo, you should
outline its objectives, responsibilities, and composition.

b. Justify your recommendations concerning its membership and the selection
of its chairperson.

(CIA Adapted)

5-19. PROTOTYPING

GEM Corp. wants to develop a decision support system to be used in strategic
planning through the analysis of varied and often complex alternatives. Potential
users have been directed to identify specifically their information requirements
in a manner similar to that utilized for recently developed general ledger and
accounts payable applications. However, responses to this new request are vague
and the project appears to be stalled. Users are having trouble comprehending
the tasks required of them in the new system, and the system project team has no
experience with systems of this kind.

Because of these problems, GEM’s management has concluded that a
prototyping approach would be preferable to the system development life cycle
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approach that was used for the recently developed general ledger and accounts
payable applications.

Required:
a. Identify the steps for prototyping an application system.

b. Identify the advantages of prototyping in developing applications that have
a high degree of uncertainty as to requirements.

c. Identify some disadvantages of prototyping.

d. Decide whether prototyping should have been used to develop the general
ledger and accounts payable applications and explain your response.
(CIA Adapted)

5-20. USER SATISFACTION

Five years ago, Black Motors, an international automaker, contracted with Blue
Computer Company for minicomputers to support the data processing for its 30
largest U.S. dealers. Black Motors has 1,400 dealers in the United States. Three
years ago, the dealers began using the Blue computers under long-term leases. The
Black Motors Computer Support Group (CSG) is responsible for applications
software. Altogether, each dealer spends about $5,000 a month on hardware and
software rental.

When the Blue systems were first proposed, CSG sent to the dealers
specifications of what the systems would and would not do. The dealers were
pleased with the proposed capabilities and agreed that the proposed system
would serve their needs.

The dealers gradually came to realize, however, that the Blue computer
systems did not live up to the CSG’s promise. At a meeting two years ago, the
dealers formed a committee composed of dealer representatives to address the
problems. The software problems seem to have begun three years ago when
Black Motors moved its corporate staff, including the CSG, from the East Coast
to the Midwest. Many of its programmers declined to move, impairing the
CSG’s ability to support the Blue systems.

Two years ago, the CSG began upgrading the computer systems used by all
but the largest 30 dealers with minicomputers from Green Computer Company.
To support these systems, most CSG personnel work on software for the Green
computers. Software for the Green and Blue computers are incompatible but
perform similar functions.

Three months ago, the CSG sent the 30 largest dealers a letter assuring
support for the Blue systems for the next four years and promising a decision
about long-term support. The dealers remained skeptical and have been talking
about legal action to force the CSG to comply with its original agreement.
Regquired:

Given the foregoing difficulties, explain what the CSG should do to improve
computer system support for the 30 largest dealers. Include in your explanation
the reasons for the actions you suggest.

(CIA Adapted)
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5-21. OBTAINING USER ACCEPTANCE

The B&B Company manufactures and sells chemicals for agricultural and
industrial use. The company has grown significantly over the last 10 years but
has made few changes in its information gathering and reporting system. Some
of the managers have expressed concern that the system is essentially the same
as it was when the firm was only half its present size. Others believe that much
of the information from the system is not relevant and that more appropriate and
timely information should be available.

Dora Hepple, chief accountant, has observed that the actual monthly cost
data for most production processes are compared with the actual costs of the
same processes for the previous year. Any variance not explained by price
changes requires an explanation by the individual in charge of the cost center.
She believes that this information is inadequate for good cost control.

George Vector, one of the production supervisors, contends that the system
is adequate because it allows an explanation of discrepancies. The current year’s
costs seldom vary from the previous year’s costs (as adjusted for price changes).
This indicates that costs are under control.

Vern Hopp, general manager of the Fine Chemical Division, is upset with
the current system. He has to request the same information each month regarding
recurring operations. This is a problem that he believes should be addressed.

Walter Metts, president, has appointed a committee to review the system.
The charge to this System Review Task Force is to determine if the information
needs of the internal management of the firm are being met by the existing
system. Specific modifications in the existing system or implementation of a
new system can be considered only if management’s needs are not being
met. William Afton, assistant to the president, has been put in charge of the
task force.

Shortly after the committee was appointed, Afton overheard one of the cost
accountants say, ‘“I’ve been doing it this way for 15 years, and now Afton and
his committee will try to eliminate my job.” Another person replied, ‘“That’s the
way it looks. John and Brownie in general accounting also think that their
positions are going to be eliminated or at least changed significantly.” Shortly
afterward, Afton overheard a middle-management person saying about the task
force, ““That’s all this company thinks about—maximizing its profits—not the
employees.” He also overheard a production manager in the mixing department
say that he believed the system was in need of revision because the most
meaningful information he received came from Brad Cummings, a salesperson.
He stated, “After they have the monthly sales meeting, Brad stops by the office
and indicates what the sales plans and targets are for the next few months. This
sure helps me in planning my mixing schedules.”

Afton is aware that the problems of paramount importance to be addressed
by his task force are (1) to determine management’s information needs for cost
control and decision-making purposes; and (2) to meet the behavioral needs of
the company and its employees.






