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The Accounting and Auditing Act of 1950 makes the
General Accounting Office (GAQ) responsible for establishing
the accounting standards that Federal agencies are to follow.
In carrying out this responsibility, GAO established such
standards in 1952 and has revised them periodically since
their original issuance. 1In recent years there has been many
advances in accounting theory and practice and we, in light
of these advances, deem it prudent to reexamine these Federal
standards on a conceptual basis to see if changes are needed
or desirable.

Our goal is to develop a conceptual framework under
which consistent Federal accounting requirements can be main-
tained. These requirements would include both accounting
standards and operational reqguirements. The effort is forward
looking. The expected long-range benefits are more useful
financial information.

Although much has been done in recent years to establish
new standards in the private sector, we cannot unguestioningly
accept such standards for government.

We believe that government is sufficiently different
from profit and nonprofit entities in the private sector
to warrant separate accounting standards studies. Perhaps
.the mest significant difference is the basic environment
in which government operates. It is different from business
enterprises. 1In business the bottom line is profit, but in
government there does not exist a so easily measured item.
Profit 1s the item by which a business's worth is recognized
and measured. It is also a means by which control is exer-
cised. 1In a free market system profits indicate economic
operations and unprofitable businesses will be forced out
of the market place. In the government control over how
economically an entity operates is achieved through other
means such as laws, regulations, and constant monitoring of
many facets of operations.

Rlso, in government the principal resource provider, the
taxpayer, is more distant than the customer in private busi-
ness. Customer demand habits influence business more easily
than taxpayers influence government. There is not an open



market as in business with which to test the value of the
service and products of government. Moreover, in government
the continuity of leadership and harmony of purpose which
eXxlst in business is frequently interrupted by a change

of administration. Finally, in government, management's
choices for spending money to achieve its goals are more
limited than in business.

The Federal Government shares may of the differences
between business and government with State and local govern=-
ments. The Federal Government is different from other governments
in that its effect on the national economy and its relationship
with foreign governments often introduce unique factors
into 1ts accounting. (We will not be sure exactly how much
this uniqueness will affect Federzl accounting standards
until we complete the standards development process.)

The standards are being developed in four stages:
Objectives, Fundamentals, Standards, and Operational Criteria.
An example of what can be expected in each stage follows:

Objectives--Accounting must provide information
useful in assessing management
performance and stewardship.

Fundamentals-~Time~Period Concept - to provide a proper
assessment of managements' performance
and stewardship all expenses need to be
recognized in the period incurred and all

- revenues will be recognized in the period
earned.

Standards~-One expense that needs to be recognized in
the period incurred is bad debt expense.
Accordingly, receivables must be reviewed to
establish an appropriate allowance for bad
debt expense for the period.

Operational Criteria--~In order to calculate bad debt
expense for the period an agency
should (1) age receivables to
allow for an analysis of past~due
accounts and write~cff those
determined to be uncollectible, .
or (2) determine a percentage of
receivables that are uncollectable
based on experience data.



Only the objectives stage is covered in this document.
Subsequent documents will deal with the remaining stages.

This document is divided into two parts. The first
part addresses the overall structure of accounting theory
and practice. It identifies two levels of accounting theory
which constitute the conceptual framework of accounting prac-
tice. Two levels of accounting practice are also identified,
and the components and boundaries of each of the four levels
are summarized.

The second part addresses the first level of the con-
ceptual framework, the objectives of accounting and financial
reporting in the Federal Government. It establishes the
objectives by first identifying the users of accounting
and financial information and then by identifying their
information needs. The objectives statement also discusses
the gqualitative characteristics of financial reporting since
they have a direct bearing on the usefulness of information
contained in the reports.

Similar efforts are underway by the Financial Accounting
Standards Board (FASB) and the National Council on Governmental
Accounting (NCGA). The FASB is currently involved in
establishing a conceptual framework for accounting and
financial reporting for business enterprises and has already
issued the first part of the framework, the objectives
statement. The NCGA is currently doing research for State
and local government accounting. 1In developing the objectives
statement we drew upon the Financial Accounting Standards
Board's work on the conceptual framework efforts and on the
*National Council of Governmental Accounting's research on State
and local governments. We also tried to use the same
terminology to avoid confusion in accounting literature.

This document is issued as an exposure draft to Federal
departments and agencies, to members in the accounting pro-
fession, and to other interested persons in the financial
community. We encourage your review of this document and
solicit your comments on how it can be improved and whether
the basic objectives seem to be the appropriate ones for the
Federal Government. Please send these comments by April 21,
1980, to:



Ronald J. Points

Financial and General Management
Studies Division

Room 6106

U.S. General Accounting Office

441 G Street, N.W.

Washington, D.C. 20548

Sincerely yours,

D. L. Scantlebury
Director

Enclosure



OVERVIEW OF THE CONCEPTUAL FRAMEWORK

AND STANDARDS PROJECT

The Budget and Accounting Procedures Act of 1950
requires the General Accounting Qffice (GAOY to take the
initiative in establishing accounting principles and standards
applicable in the Federal Government. In a continuing effort
to improve financial management, GAO has recently begun to
reexamine the accounting and financial reporting reguirements
in the Federal sector. This paper presents an overall structure
of accounting theory and practice in the Federal Government
and an overview of the method to be followed in reevaluating
the current requirements. ‘

Accounting and financial reporting in the Federal Govern-
ment can be organized into a structure containing two major
components, one dealing with accounting theory and one dealing
with accounting practice. The one dealing with accounting
theory consists of the concepts which provide the basis for
accounting practice. As such it is called the "conceptual
framework" of accounting and financial reporting. The one
dealing with accounting practice consists of reguirements
that muét be followed when identifying, processing, recording,
and reporting economic transactions. As such, it is called
the "practice reqQuirements” of accounting and financizl )

reporting.



The conceptual framework consists of two levels:
(1) objectives and (2) fundamentals. The practice require-
ments component also consists of two levels: (1) standards
and (2) operational criteria. The overall structure of
Federal Government accounting theory and practice is a system-
atic progression of the four previously mentioned levels;
each succeeding level is built upon the basis provided by
the previous lower level.

This paper defines the conceptual framework and the
practice requirements at each related level by summarizing
their components and boundaries. Subseguent efforts will develop
these levels in detail, incorporating existing GAO requirements,

where appropriate.

CONCEPTUAL FRAMEWORK--OBJECTIVES

The objectives of Federal Government accounting are the
most basic items from which other parts of accounting theorv
and Eractice are derived. The objectives are the goals

toward which accounting and financial reporting are directed.

The primary objective of Federal Government accounting and

financial reporting is to provide information useful in

assessing management's performance and stewardshiv. To

evaluate performance and stewardship, financial reports must

provide information useful in assessing:



--Financial viability: the ability of the entity to
continue to provide the same
level of resources.

--Fiscal compliance: whether financial and related
laws and regulations were
followed.

--Program Activity: the degree of activity under various
. programs, including the costs of
inputs and the value of outputs.
Another objective of accounting and financial reporting
not directly necessary in assessing performance and steward-

ship but dependent upon viability, compliance, and program

activity is resource allocation. Resource allocation is the

process of assigning and distributing budget authority,
deciding on use of resources in carrying out operations, and
choosing government securities from a creditor's standpoint.
The objectives will be developed in three logically
sequential stages: (1) users of financieal information will
be identified, (2) their information needs will be‘determined,
and (3) the general form and content of financial information
that satisfies user needs will be ascertained. BHowever, before
identifying users, two significant factors affecting the
objectives and the achievability of objectives must be discussed.
First, certzin environmental factors must be considered
inherent in formulating objectives of accounting and financial
reporting in the Federal Government. The purpose of the ‘
Federal Government 1s to provide for the safety, welfare,

and overall benefit of all citizens of our country. As such,
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the goal is to provide as much as possible to all citizens

with the resources available to it, as opposed to earning profits
and wealth for selected parties. Further, the means to control
Federal Government operations are different from those in the
private sector. 1In the Federal Government control is achieved

by laws and regulations. These and other environmental factors
will be developed further in the objectives statement.

Second, certain limitations of accounting and financial
reporting affecting the achievability of objectives will be
discussed. The three following limitations will be enumerated:

1. Imprecision in fimancial information exists

(particularly in financial statements) because
of the unavoidable use of estimates.

2. The cost of providing all necessary information
to satisfy the needs of all users will surely
outweigh the total benefit. As a result, financial
reports will not satisfy the need of each and every
user individually but rather the primary needs of
the principal users collectively.

3. The total information needs of those making
decisions about the Federal Government extend
beyond those which financial information can supply.
Financial information is limited to providing data
on economic resources and is but one source of the
total information needed by those making decisions
about the Federal Government.

The degree to which objectives are achieved will necessarily
be constrained by these limitations.

Users will then be identified, their needs will be
delineated, and the general type of financial information

that will satisfy these needs will be discussed. Subjects
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to be considered and discussed in the objectives phase

include the relative importance of users or user groups, users'
varying degrees of knowledge and understanding of accounting
and financial reporting, the scope of financial reporting

and the range of users considered in formulating objectives,
and the gqualitative characteristics which determine the

usefulness of financial reports.

CONCEPTUAL FRAMEWORK--FUNDAMENTALS

Fundamentals are the second building block of the

conceptual framework. Fundamentals are concepts which serve as

guidelines for determining and establishing standards. Whereas

objectives focus on a desired end product and provide the basis
from which to proceed, fundamentals are the initial steps or
means to achieving the objectives.

Fundamentals include concepts derived from the environ-
ment in which the Federal Government operates. They are
broad in scope and are the foundations of standards.
Examples of fundamentals include:

1. Entity concept

2. Matching concept

3. Measurement concept

4. Concepts of the accounting system
Fundamentals zalsc include the elements of accounting and

financial reporting. Elements are definitions and



classifications of transactions, rights, and claims to
rights; liabilities; and equities. 2also, in this phase the
elements will be discussed in context with traditional Federal

financial statements.

PRACTICE REQUIREMENTS +=STANDARDS

The term "principles" is often used synonymously with
"standards." Generally, "principles” mean comprehensive
and fundamental laws, doctrines, or assumptions that are
intended to be pervasive. "Standards," on the other hand,
refer to rules or requirements established by authority,
custom, or general consent. Standards are more specific than
principles by implication. Although the meanings of each
are close, for our purposes the term "principles" will be
used in the broad generic sense to refer to any aspect of the
accounting structure.

"Standards" has a specific meaning in the overall

structure. Standards are essentially rules for recognizing

and reporting economic transactions and events. The standards

prévide the criteria, rules, and requirements for:
1. Recognizing economic transactions and events.
2. Measuriﬁg or valuing components of transactions.
3. Assigning economic resources obtained or used to time
periods.
4. Reporting transactions and events.
Standards are the next level after fundamentals andg,
as such, are more specific. Examples of standards include
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requirements for recognizing liabilities, revenues, or
expenditures; criteria for valuing foreign currency or
receivables; and rules for allocating overhead costs, where

appliceble.

PRACTICE REQUIREMENTS--OPERATIONAL CRITERIA

The operationael criteria level is composed of the most

detailed aspects of the accounting framework. This level

includes the procedural or system aspects that essentially

facilitate application of the standards. It consists of the

way in which standards are applied to produce reportable
financial information, safeguard resources, and maximize
their efficient and effective use. Examples include:

1. The processing of transactions 4nd source
documents,

2. Procedures and controls in processing and
recording transactions and compiling reports.

3. The account structure and records maintained.

4. Audit trails.

This level includes those system reguirements which
are not specific deteiled acts or procedures but which
are subject to approval by GAO as part of an accounting system
design. It excludes "desk" procedures and operations manuals,
which are considered part of the implementation phase of

the accounting system. In developing this level we will



further identify boundaries separating detailed items con-
sidered implementation of operating systems from those items

considered design of systems.
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PRLEFACE

The Budget and Accounting Procedures Act of 1950
reguires the General Accounting Cffice (GAO) to take the
initiative in establishing accounting principles and stané-
ards applicable in the Federal Government. In a continuing
effort to improve financial management, GAO has recently
begun to reexamine the current accounting and financiel
reporting requirements in the Federal sector. This statement
is the first in a series of statements intended to establish
the basis for accounting and reporting requirements.

Subseguent statements will focus on current reguirements.

The purpose of this statement is to establish the
objectives of Federal Government accounting and financial
reporting. Objectives constitute the first level of a tweo-level
concevtual framework; the second level is fundamental concepts.
The overzll Federal Government accounting and financial

reporting structure includes a standards and a procedural

level in addition to the conceptual framework levels.

This statement is not intended to specify accounting
standards, procedural reguirements, or reporting practices,
as does the General Accounting Office Policy and Procedures
Manuzl for Guicdance of Federal Agencies. Rather it is .
intended to provide fundamentzl concepts for establishing

accounting and reporting standards and other regquirements.



Current requirements in the manual are not always
consistent with the objectives in this statement, and
the objectives in this statement will not always be met
by current requirements in the manual. In subseguent
statements, GAO expects to reevaluate the requirements
in the manual and make additions, deletions, modifications,
or interpretations of reguirements, where appropriate,

on the basis of the adoption of the conceptual framework.

ii



Contents

Paragraph

Page numbers
Introduction 1 1- 3
Objectives defined and summarized 2 4- 8
Financial reporting 8 9-12
Environmental context of objectives 10 13-17
Limitations of financial information 13 18-22
Users identified 16 23-31
Objectives 22 32-36

"Qualitative factors of information

in financial reports 34 37-44

iii



OBSECTIVES OF ACCOUNTING AND

FINANCIAL REPORTING IN THE FEDERAL GOVERNMENT

INTRCDUCTION

1. This statement establisheS-the objectives of accounting
and financial reporting in the Federal Govefnment.
Developing the objectives is the first task in estab-
lishing the accounting structure. This statement does
not specify accounting standards or procedures, nor does
it contain conclusions on the number or form of financial
statements or disclosures. Rather it sets forth basic

goals which underlie financial accounting requirements.

2. The overall accounting and financial reporting structure
in the Federal Government has two major components,
the conceptual framework and the practice reguirements.
The objectives is the first of two levels in the conceptual
framework. The next level is the fundamental concepts.
The practice requirements component also includes
two levels, standards and operational critieria.

This statement is the first of a planned series

which will include all four levels.

3. Although this statement is intended to establish the .
objectives of accounting and financial reporting, the

gualitive factors which financizl reports must contain

1



also are covered since they have a direct bearingc on
usefulness of reported information. Also paragraph 25
discusses the range of possible entities for the purpose

of identifying the users of financial reports. The entities
are not defined, however as the entity guestion will

be covered in its entirety in our statement on the second
level of the conceptual framework, the fundamental

concepts. Topics also to be covered in the fundamental
concepts level includes the elements of accounting and
financial reporting, financial statements (form and content),

and measurement and valuations.

OBJECTIVES DEFINED AND SUMMARIZED

4. "Objectives" are the goals or aims toward which

accounting and financial reporting is directed. They
" are derived directly from the needs of intended

users. These needs basically center around the
activities of a Federal Government entity and focus
on evaluating performance and stewardship. Therefore,
the priﬁary objective of Federal Government accounting
and financizl reporting is to provide information
useful in assessing management's performance and

stewardship. To do this, however, information must



disclose whether applicable laws and regulations
were adhered to, the nature and extent of activities
under various programs, and the ability of the entity
to continue and to achieve program goals. This Federal
Government accounting and financial reporting should
provide information useful in assessings

--Financial viability: the ability of the entity

to continue to provide the
same level of resources.

--Fiscal compliance: whether financial and related
laws and regulations were
followed.

- ==Program Activity: the degree of activity under
various programs including the
costs of inputs and the value of
outputs.

Another level of objectives includes resource allocation.

Resource allocation basically involves the decision
process of choosing among alternatives for assigning
resources. It is the process of distributing budget
authority, deciding on the use of resources in carrying
out operations, and choosing government securities from

a creditor's standpoint. This objective is not necessary
in directly assessing performance and stewardship, how-
ever, it is dependent upon viability, compliance, and

program activity.



To help users assess management's performance ;nd
stewardship and to decide on resource «llccation,
information that is useful must be presented in terms
describing economic resources. Information cn economic
resources under <n entity's control, economic obligations
of an entity in terms of resources, and resource flows
help indicate financial viebility. Economic resources
consumed as inputs and produced «s outputs help indicate
program activity, and fiscal complidnce, both externally
and internally mandated, is measured in terms of

economic resources., Accounting and financiel reporting,
therefore, must bear on econcmic resources and must focus
on the creation, use, and rights to resources. However,
the degree and manner in which the objectives are
attained depends on the nature and extent of the infor-
mation that acounting and financial reporting can supply

about economic resources.

The objectives of accounting and reporting depend upon
the needs of users. These objectives can be viewed das a
cycle of needs, with information necessary to assess
management's stewardship and performance at its head.
The next level of user needs includes information
necessary to assess financial viability, program activity,
and fiscal compliance. The next level of user needs
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focuses on information necessary to make resource
allocation decisions. Management performance and stew-
ardship is assessed by first determining financial
viability, program activity, and fiscal éompliance. Like-
wise allocation decisions are based on viability, program
activity, and compliance. Tﬁis cycle is presented in

Figure 1.

To satisfy user needs information about economic resources
is necessary. Economic resource datz is necessary to
assess financial viability, program activity, and fiscal
compliance, which in turn, enables an assessment of per-
formance and stewardship and a determination of resource
allocation. The characteristics of economic resource data
can be couched in terms of viability (resources available,
obligations, changes in resources and obligations), program
activity (resources as inputs and outputs), and compliance
(resources in terms of external and internal mandates). In
addition, economic resource information can be reported

in various forms such as quantified amounts in financial
statements, quantified amounts not in financial statements,
and nénquantified data. The characteristics of economic
resource data and the forms of reporting it relating to

the objectives is presented in Figure 2.
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FIGURE 2
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FINANCIAL REPCRTING

9.

10.

This statement of objectives pertains ¥o the reporting
of useful financial information. Financial information
has traditionally been compiled and presented in finan-
cial statements; however, some financial informztion

can be better presented by other means or can be
presented only by other means. Financial statements

are, for the most part, compiled from data contained

in the formal accounting records ané accounting

system; however, financial reports can and should

contain information obtained from other sources.

This information can be gqualitative as well as guantitative
and can include, for example, as further descriptions of
resources owned; program results data, such as number and
tvpes of citizens benefiting from certain programs;
mahagement's expectations, forecasts, and plans; and how
the operations of a specific Federal agency may affect

individual members of society.

Financial statements prepared from the accounting records
have been considered the primary means of communicating
financial information. This information is principally
guantitative, and it reflects resource data on transactions
entered into or internzlly committed to enter into by an
agency and is shown in exhibits and schedules. Financial
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11.

12.

information other than financial statements can be
conveyed in the form of narratives, graphs, matrixes,

or tables.

For the purposes of this statement, financial reports
refers to general-purpose financial reports which

are prepared periodically. Special~-purpose reports,
prepared on an as needed basis, are excluded since
the information in them is generally compiled as

the requirements necessitate.

As further indicated in paragraph 21, financial infor-
mation is but one source of the total information used
by those making decisions azbout the Federal Government.
Financial information obviously cannot satisfy all
needs of all users. For example, financial information
provides evidence of compliance with laws and regula-
tions and provides indications that resources were
efficiently used, but it does not provide conclusive
evidence of total compliance or overwhelming evidence
of efficient operations. However, financial information
in reports of an entity are often audited by independent
accountants and auditors, who render opinions on
them to enhance confidence in their reliability.
Auditors reports are often included in an entity's
report. Auditors may also review operations
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of an entity «nd report on such matters es efficiency
and economy, program results, and legel and regulatory
compliance. Their opinions and conclusions provide

additional evidence of an entity's performance.

ENVIRONMERTAL CONTEXT OF OBJECTIVES

13.

14.

The environment in which the Federal Government operdates
is similar in many ways to that in which profitmeking
enterprises operate. Examples follow.
1. They both are integrel parts of the same
economic system and use the same resources

to produce their goods or provide services.

2. In some cases they both make similar
products and provide simildr services.

3. Accounting and financial reporting is &n
integrel part of the information used by
management and other interested parties in
assuring resources are used efficiently
and effectively.

Howeve:, there are obviously basic differences which
affect the objectives. The purpose of the Federal
Government is to provide goods and services to

the public for the safety, welfare, and overall
benefit of society. As such, its godal is to provide
as much a5 possible with what is available to it,

without increaesing its cepitel or ecguiring wealth,

without earning profits, and without paeying returns or

- 10 -



15.

16.

dividends to select interest groups. In this
environment, the emphasis is on resource flow, sources

and uses of resources, and budgetary position.

Another significant environmental factor affecting

the objectives is the remote and indirect relztionship
between the sources of resources obtained by the Federal
Government and the services or goods provided. Although
there are many activities in the Federal Government where
goods or services are provided to specific individual
consumers directly and they are charged at least

part of the costs, the vast majority of goods and
services are providec without charge to the public as

a whole. There is no open market in which to establish
objective values of the goods and services provided, and

society must pay taxes to obtain them.

Perhaps the most important environmental factor
affecting the objectives is the way the Federzl
Government is regulated. 1In the private sector
built-in controls in the form of the free market
system necessitate the need to operate economically.
Without alternative controls there are no objective
assurances that Government will operate efficiently,

effectively, and economically since there exist,
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. « o« 1. the absence of the need to operate
profitably, 2. the lack of an open market test
of the value of the organization's output,

3. the remote and indirect relationship, if
any, between the resource contributor and the
goods or services recipient, and 4. . . . the
ability to force resource contribution via
taxation . . . .7 1/

Operations in the Federal Government are consecuently

subject to considerable legzl and regulatory controls

over organizational structures, personnel policies and

procedures, and sources and uses of resources.

17. These environmental facteors must be considered inherent
in formulating objectives of accounting and financial
reporting in the Federal Government. For information
to be informative and useful, it must reflect the
environmental constraints. Undoubtedly it must
indicate (1) sources and uses of resources, resource
flows, and budgetary position rather than wealth
or profits, (2) the resources provided the public
and the related costs rather than sales and 5ost
of sales, and (3) legal and regulatory compliance

rather than net income or earnings per share.

1/Fund Accounting: Theory and Practice, Lynn and Freeman,
1974, Prentice-Hall, p. 5.
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LIMITATIONS OF FINANCIAL INFORMATION

18.

19,

The overall objective of accounting and financial
reporting is to provide useful financial information to
users. BHcwever, financizl informztion, and in particular
the information in financial statements, is informative
and useful only within the limits of accounting. Certain
characteristics in accounting reguire considerable
judgments to be made. These judgments are not always
unanimously agreed on by all those involved. Neverthe-«
less, knowledge of some of the limitations helps

irn understanding the judgments made by accountants,

2as well as the financizl information itself.

financial statements contain approximate and estimated
valuations. In the aecounting process, the recognition
of resources affected by a transaction often results
from & choice among alternatives. One alternative
among many for measuring the value of resources
affected by a transaction can emphasize the value

cf resources used, whereas another alternative

can emphasize the value of resources owned. For
example, when allocating the costs incurred in per-<
forming a service for a specified period, an agency
may choose to allocate the cost of a vehicle used

on the basis of miles driven in relation to total
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estimated lifetime miles of the vehicle. Another
agency may choose to allocate the cost of « vehicle
used solely on the basis of the function of time--one
period of time used of the total estimated life

of five periods would yield a value of the vehicle
owned at fou:.periods. Despite the belief that
financial statements are highly precise, most

valuations d4re approximetions and estimaetions.

Cetermining the type and amount of financial infor-
mation about the Federal Government that should
appear in financial reports is based on user needs.
However, the specific needs of each user taken
collectively may require such a vast amount of
financial information that the cost of providing

it would far exceed the collective bénefit.

Generally the benefits should be expected to egual
the costs ¢f providing them. However, it seems
virtuelly impossible to assign a value to benefits

to be derived from reporting certain information

and ﬁhen compare it with the cost of providing the
information, before or at the time the information is
provided. However, to estaeblish control over the cost
of providing information, the type and amourt of

information to be provided is baesed on aggregate
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22.

user needs. The extent to which the objectives
of accounting and financial reporting are achieved

is therefore based on the aggregate user needs

rather than individuzl user needgs.

Financiazl information is but one source of the total
information used by those making decisions about the
Federal Government. ther sources include political
events and political climate; legal reguirements and
constraints; policies ané reculztions; and economic
conditions, expectations, and overall outlook. Finan-
cial information is not an end in itself to use in
making decisions about future operztions or tc

drew conclusions about past operations; rather

it is limited basically to reflecting data on economic

transactions and events involving an entity.

Despite these numerovs limitations, information pro-
vided by accounting and financial reportinc has been

proven to be necessary in assessing past performance

-and deciding on future operations. However, the

degree to which the objectives can be satisfied
must be subject to these limitations, and under-

standing these limitations should help users in



assessing more fully how their needs can be satisfie

[o7]

through use of financial information.

USERS ICDENTIFIED

23.

Financial information abocut the Federal Government,

either collectively as an entity or as sincle agencies,
may be used by more individuals with more diverse
backgrounds and varying levels of understanding than
financiel information provided by any other single entity.
As 2 result, the objectives of accounting and financial
reporting must be directed toward the needs of as

many users as possible.

The objectives have been estzblished in three seguen-~
tial stages: (1) identifying users of financial
information, (2) Getermining their information needs
(objectives), and then (3) ascertzining the general form

and content of information that satisfies these needs.

In identifying users the Federal entity which is to
be the frame of reference must be identified.

while the purpose here is not to define the entity
or establish the criteria to determine it, the

possible entities involved must be identified so
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that the full scope of potential users car be
included. Subsequent phases of the accounting
structure will define the entity. The entity
may include, for example, any one or any combination
of the following:
l. The Federal Government as a whole.
2. Programe of the Federal Governmert.
3. The executive branch.
4. The legislative branch.
5. The judicial branch.
€. Any department, agency, or organizational
unit conducting relatively autonomous
operations under any one of the above
three branches.
7. Any other organizational unit not
included above but considered an instru-
mentality of the Federal Government (such
as some Government corporations).
This list is intended neither to establish definitive
entities nor to identify the boundaries separating
entities. It merely points out that users external
to an entity about which financial information is

provided can be part of the Federal Government as

weil 2s external to the Federal Government.

Users of financial information are divided into
two major types, those external to the reporting

entity ancé those considered internal to it.
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Those internal users have a special fiduciarv
relationship with the entity generzally as either

employees (including management) or special agents to
the entity. 1Internal users are involved in the
day~to-day operations, including planning, conducting,
and reviewing business activities. The information
they seek directly affects daily operations. These
users consist principally of management and their

advisors.

External users are interested in financial information
for purposes other than direct hands-on planning,
managing, or conducting daily operations. They

are divided into five major groups, as follows:

1. The public--citizens interested in governmental
affairs.

2. Investors and creditors--businesses, banks,
' investment houses,
and other institu-
tional investors/
- lenders.

3. Professional and
other analysts--political scientists,
economists, financizl
analysts, accountants,
lawyers, journalists,
researchers, teachers,
and students,

4. Oversight bodies--legislators and their
advisors, regulatory
authorities and reporting
agencies, boards of
directors, ané the
President and his
advisors.
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5. Other interested
parties--labor unions, State and local

governments, other nonprofit
organlzations, and cirect progran
recipients.

These user groups bear no relationship to user neeés,

since each group does not have unigue needs that general-

purpose reporting must address. Users were grouped

here for convenience.

The diverse needs of users are based in part on their
relationship to the reporting entity as well as their
vnderstanding of business transactions. The users
identified in paragraphs 26 and 27 have varying
associations with the reporting entity, as well as
varying cegrees ¢f expertise andé knowledge of accounting
and financial reporting. Users' associations with the
entity have a direct relationship to the authority
over the nature and extent of information to be
included in generazl-purpose financial reports.
Internal users have a high degree of authority, as do
external users in the oversight bodies group. On the
other end of the spectrum, the public lacks both

the authority, and the time and resources necessary

to obtain needed information. 1In addition, users

who are well-informed of accounting and financial

matters can derive an in-depth understanding of

- 19 -



29.

30.

financizl reports, whereas users with limited knowl-
edge can glean only the most basic and simplistic
information without the help of others. Despite the
wide range of financial knowledge and degree of
authority over the reporting entity that users possess,
no particular user group has information needs
less valic than others. Conseguently, no group
is considered more important than another, and
for the purpose of establishing Abjectives, all

groups are considered egual.

As previously indicated, this objectives statement
applies to general-purpose financial repcrting.
These reports are reports on a consistent periodic
basis a2s opposed to special reports, yhich are prepared
as the need occurs. External as well as internal
nser needs can be satisfied by general-purpose
reports. Basically the overall needs of each group
are the same. The difference, however, occurs in
the degree of detail the financial information must

contain in order to satisfy the needs of each group.

Internal users reguire greater detail beczause they
actually manage and operate the entities' affairs.
For example, both external and internal users need to
know the extent of fiscal compliance. Externzl users!

- 20 -



needs may be satisfied with financial information

at the program level, whereas internszl users may
need information at the most detailed level of

each component activity of & program. External

users may reqguire information, for example, on

a low-income housing program which shows totas
resources provided compared with congressional
limitations on such items as home imprévements,
restoration of ghetto areas, and rental subsidies

on housing projects. 1Internal users, on the other
hand, would need information on the type of resources
provided (i.e., cash, tangible property, contractor
services) compared with internzlly zllotted amounts
for home improvements and restoration of ghetto
areas. Further, internal users mzy need information
comparing actual with budgeted amounts on detziled
levels of ghetto resteoration, such as streets, gutters,

lighting, structured repairs, and interior repairs.

Although the objectives of accounting and financial
reporting for external and internal users are the same,
the information in the reports will vary considerably.
Financial reports prepared for internal users may :

differ in presentation from those prepared for external

users, and subseguent statements on the Federal

- 21 =~



accounting and financizl reporting structure will

aédress these differences, where appropriate.

OBJECTIVES

32'

#E PRIMARY OBJECTIVE OF ACCOUNTING AND FINANCIAL
REPORTING IN THE FEDERAL GOVERNMENT IS TO PROVILDE
USEFUL INFORMATION FOR ASSESSING MANAGEMENT'S

PERFORMANCE AND STEWARDSEIP.

Assessing stewardship and performance basically invclves
determining what an entity has achieved and what it can
achieve in the future. In assessing past performance,
information must provide indications on

~-financial viability,

--program activity, and

--fiscal compliance.
Information on past performance is also essential
in drawing conclusions about the future. OCne obvious
indication of potential is whether past performance
compafed favorably with initizsl plans and forecasts.
The implication here is if management performed favorably

in the past, it can perform favorably in the future.



In satisfying the ovyerall objective of assessing
stewardship and performance, information must first
provide users a means to assess financial viability,
program activity, and fiscal compliance. To do this
information must be presented in terms describing
economic rescurces. The objectives of accounting
and financial reporting are viewed as a cycle of
informaztion needs. Paragraph 7 and Figure 1 exclein

the cycle.

Information which indicates how efficient and effect-
ive management operates help users assé;s steward-
ship and performance. 1In showing efficiency the
information must indicate how economically management
used the resources entrusted to it. In showing
effectiveness the information must indicate how well
management did in achieving program objectives.

Economy and program objectives are further discussed

ir the following objectives.

AN OBJECTIVE OF ACCOUNTING AND FINANCIAL REPCR

-]

ING

‘I' THE FEDERAL GOVERNMENT IS TO PROVIDE INFORMATION

USEFUL IN ASSESSING FINANCIAL VIABILITY.

"Financial viability" refers to the ability of an

entity to provide the same level of resources that it

- 23 -



either has provided in the past or has indicated

it expects to provide in the future. For users

to obtain these indications, financial reports

should describe economic resources which reflect

an entity's current position,wgsst performance,

and future expectations and should show
--resources available to management,
~-obligations in terms of resources,
~=-changes in resources and obligations,
~-resource flows, and

-=-liguidity.

Resource data showing past performance delineates
total resources available, total resources applied

or disbursed, and obligations incurred, settled,

and existing a£ a specified time. However, to help
enable users to assess whether program objectives

have been or are being achieved and whether resources
entrusted to management have been used efficiently and
economically, additional information about resources
should be reported. Such information includes programs
administered by management, as well as plans and
objectives covering the same periods. Comparisons

in terms of resources and obligations per program

be

o

ween actual and initially planned provides



indications on how well resources were managed.
Resource data showing current position indicates
resources available, obligations existing, and
liguidity levels &t particular times. This
information helps users determine whether obligations
due in the current and succeeding months can be
settled with resources currently available or
whether adéitional obligations may have to be
incurred to settle existing obligations. On the
basis of past trends, data showing current position
may also help users determine future resource needs.
For example, past trends showing the amounts of
certain property, such as property accuired for
leasing by the Gengral Services Administration, mey
show a steady rise in property acquired, indicating
current amounts available may be insufficient to
satisfy future needs. 1In such cases additional

croperty may be needed.

Although information about the past performance and
the current position of an entity is imperative

in formulating future expectations, additional
information is necessary to give users further

indications on the entity's ability to continue to



provide resources in the future. Such information
should point to the gquality «nd gquantity of goods
and services to be provided in the future, along
with the resources needed to provide them and the
obligations expected to be incurred and settled.
Information in this category includes long- and
short- range objectives, program plans, and forecasted
data. Knowledge of an entity's plans for operdtions
enables users to make judgments on the ability

of the entity to provide future goods and services
and on the resources it needs to carry out its

plans.

Financial information ebout viability can be provided
by financial statements, other finan;ial date,
nonfinancial'qudntified data, and nonguantified

data. Financial statements beaer directly on resources
related to transactions of the entity or affecting
it. To show viability these statements must show
total resources under the entity's control as well

as obligations and commitments to provide resources.
The statements must also show resources obtained

and given up by menegement and total contingencies.
This date can be grouped into various categories,

such as property, plant, and eguipment; investment in

- 26 -
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Federal Government securities; and appropriation
authority. Other financial data can be included in

in reports, such as per capita or per State dollar
amounts of resources provided. Nonfinancial quantified
data can include-specific numbers of resources in con=
trol of the entity by various categories. Qualitative
informaztion can also include explanations of gquantitative

data from the entity's point of view.

AN OBJECTIVE OF ACCOUNTING AND FINANCIAL REPORTING IN
THE FEDERAL GOVERNMENT IS TO PROVIDE INFORMATION

USEFUL IN ASSESSING PROGRAM ACTIVITY.

A program in the context of this statement refers the
process of achieving or attempting to achieve a desired
end result. It includes plans ané activities directed

in a systematic manner for the purpose of achieving

this goal. An example may be a school lunch program.

The éoal or desired end result is to insure that school
children are fed nutritious mid-day meals. The plans and
activities of this school lunch program may include:

(1) examining food served at schools to determine
nutritious value of food content, (2) determining schools
throughout our country attended by children of low

income families unable to provide nutritious lunches to
their children, or (3) granting money subsidies to low
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income families. Information compiled by program or
project is essential for assessing performance and
stewardship and deciding on resource allocation.
Program activity refers to compiling datz by program

or any subcomponent of a program.

"Program activity® information must bear on the use of
resources as inputs and the production of resources
as outputs under various programs and projects. For
repert users to obtain these indications, financial
reports must show
—-inputs in terms of cost of resources,
~=—outputs in terms of resources, distributed and

~-planned program activity, both past and future,
in terms of inputs and outputs.

"Cost 0f rescurces" refers to the goods and services
consumed in accomplishing a specific purpose. "Resources
Distributed" refers to the goods and services pro-

vided to the public or other consumers. "Planned

program activity" refers to anticipated distribution

of resources based on anticipated levels of costs. By
its very nature planned activity'data is goal-and
attainment-oriented. Information on the cost of
resources, distribution of resources, and planned

program activity is necessary for users to assess
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management's stewardship and performance, both

past and expected.

Information showing past performance includes
program costs, program production and distributicn,
by program, and past program plans. This information
allows users to compare effort (cost of resources)
with accomplishment (resources provided) within

a program and obtain some indication of efficient

and effective use of resources. Comparisons can

also be made between various activities within

a program or between programs. For example,
comparisons can be made between various activities

of a2 recreation program, such as arts ané crafts or
athletics, or between the overall recreation
programs and the education programs. This information
also is useful in assessing whether program goals have
been or are being achieved. 1Initial plans in terms
of inputs and outputs can be compared with actual
costs and actual goods and services provided.
Information about program activity is useful also

in drawing conclusions about future expectations.
Previous plans compared with actual costs incurred

nd resources provided can show program objectives
still remaining to be achieved. Program objectives

- 29 -
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remaining to be achieved can indicate costs to

be incurred to complete prior plans.

Financial information about activity levels can be
provided by financial statements, other financial

data, nonfinancial guantified date, and nonquanti-

fied data. Financial statements can depict operations
by program showing costs of services or goods completed
and values of resources provided. Other financial
information can include details of costs and values

in formats and detail appropriate for users. Other
financial data and nonfinancial quantitative information
may include numbers of beneficiaries of a program
activity or numbers of resources consumed during

the activity. Nonguantified data can include narratives
describing proérams and program objectives. Reports
may also include information in addition to that
specified by standards, other reguirements, or

custom.

AN OBJECTIVE OF ACCOUNTING AND FINANCIAL REPORTING
IN THE FEDERAL GOVERNMENT IS TO PROVIDE INFORMATION

USEFUL IN ASSESSING FISCAL COMPLIANCE.

Financial reports should include indications of the
entity's compliance with laws and regulations.

- 30 -



Providing such information is necessary to assess

how the entity, its management, and its employees
discharged their accountability. Although information
on financial viability and program activities provides
an indication of'accountability, information on

fisczl compliance provides more objective evidence

of accountability.

In the private sector, the profit factor is built~in
control which determines continued existence of an
entity. As a result, some of the most objective terms
of evidence of management's accountability are reported
net income, earnings per share, and accumulated

weazlth of the business. Because this built-in control
does not exist 1in the Federal Government, legal and
regulatory limitations on economic activities are
usually imposed on departments and agencies. Such
limitations include ceilings on spending and restrictions
on use of resovrces. Examples of information which

can indicate compliance with limitations are sources
and uses of resources per program compared with related
limitations imposed in both measurable dollar amounts

and specific purposes.

Financial information about fisczl compliance can be
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provided by financial statements, other financial
data, nonfinancial quantified data, and nonguantified
data. Financial statements can show operations ty
authorization categories and the related authorization
amounts, commitments, and obligations incurred.

Other financial and nonfinancial guantified data

can show dollar amounts and other numeric amounts

in detailed formats not appropriate for statements.
Examples include details of authorizations and

uses of personnel, building space, or travel and
transportation. Nonguantified data, such as
narratives on exising internal controls which help

insure compliance, also may be included.

AN OBJECTIVE OF ACCOUNTING AND FINANCIAL REPORTING IN
THE FEDERAL GOVERNMENT IS TO PROVIDE INFORMATION USEFUL

IN ASSISTING IN RESOURCE ALLOCATION DECISIONS.

Resource allocation decisions basically involve choosing
among alternatives for assigning resources relating to
budgeting, operations, and investing in government
securities by creditors. However, in order for informa-
tion to be useful in the resource allocation decision
process it must provide indications on

~-financial viability,

--program activity, and
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This information must be presented in terms of past

performance, present condition, and future expectations.

Agency management involved in budget preparation and
execution and oversight bodies involved in budget authori-
zation and execution a«re primarily concerned in the alle-
cation of resources between progrems, components of pro-
grems, agencies, and units within agencies. 1Information
which delineates program activity both past and planned
will provide sufficient input into budget preperation «nd
autfiorizaetion. Informaetion on fiscal compliance will

have a direct bearing on budget execution in terms of

assessing its effectiveness.

Agency management involved in deily operations is con-
cerned e¢bout the allocation of availaeble resources among
alternatives for accomplishing program objectives. For
exemple, in a low income housing program alternatives for
achieving & higher guality of housing for low income
families may include subsidizing rent payments, purchasing
new applicances, or improving the energy efficiency of
rental units. Information depicting financial viability
in terms of liguidity or resource flow can assist manage-
ment in making a decision by showing that higher costing
items {(such a«s appliances) can be purchesed and provided
to low income families at the current time. Projected
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to low income families at the current time. Projected
liguidity may indicate such purchases at a future date

will not be able to be made.

Creditors of the United States are predominately com~
prised of individuals who purchase government securities.
Although the government's ability to pay its debt is not
doubted seriously since it maintains the ability to force
resource contributions via taxes, creditors are still
interested in financial viability. Information showing
resources available, obligations, and resource flow over
different periods of time can indicate trends in the
government's borrowings and trends in interest rates on
government securities. As 2 result, future interest rate
trends on government securities may be determined. This
information would be useful to a creditor in making a
‘Secision to invest in the alternative which best meets
his needs as far as maximum return, risk, and term of

investment.

QUALITATIVE FACTORS OF INFORMATION

IN FINANCIAL REPORTS

37.

To satisfy user needs to the maximum extent possible,
certain gualitative factors must be considered in
determining the presentation of information in
financial reports. The primary objective of account-
ing and financizl reporting is to provide useful
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information about economic reality that helps users
make decisions. The preparer of financial reports
is always confronted with alternative possible
presentation of information as to the nature
type, kind, and content), extent and amount, and
format. To maximize the decision usefulness of
information, the choice among alternative present-
ation must be based on the following factors:

1. Relevance.

2. Reliability.

3. Meaningfulness.

4. Comparability.

5. Neutrality.

6. Materiality.
"Relevance" refers to information having a direct
bearing on the decisions confronting users. Information
is relevant 1f 1t directly contributes to conclusions
and decisions reached by users or if it changes
users' conclusions ané judgments. The degree of
relévance depends on how pertinent and timely it is.
"Reliability" refers to information which is dependable
and which was a high degree of actually representing -
what it purports to represent. Reliability is based
on corroboration. Information that can be corroborategd
by sources independent of each other is highly relizble,.
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42.

The extent to which information is accurate, complete,
and proper determines the degree of reliability.
"Meaningfulness™ refers to information that is under=-
standable, clear, concise, and succinct. Obviously
the usefulness of information increases with increased
meaningfulness. However, because of the varying
degrees of knowledge of accounting and financial
reporting possessed by users, their ability to
understand financial information varies. Consequently,
information in financial reports must contain the
quality of maximum meaningfulness, which considers
users both with high and low degrees of knowledge.
"Comparability” refers to information which can be
compared with other information. The degree of
comparability'is determined by how coﬁsistent and
uniform it is from period to period and.from entity

to entity. Obviously the more comparable the infor-
mation, the more valuable it is and its usefulness
increases. Noncomparable information between entities
and between periods significantly reduces its usefulness
in decisionmaking.

"Neutrality" refers to information which is presented
in a manner that is free from slant, inclination,

or prejudice. The method of presentation selected
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44.

must present fair and truthful information. Neutrality
also has a direct inverse relastionship to information
that is misstated or misleading. However, increased
neutrality increases the objectivity and usefulness,

especially when the users have divergent interests.

"Materiality" refers to the significance of an
item of information which could appear, does appear,
or does not appear in & financial report. Generally,
materiality is that amount, or item of information,
that could influence a2 decision of a2 user. Materiality
is determined by whether the omission or misstatement

£ an item has a chance of changing the decision
of a reasonable individual relying on correct inform-
aticn. Materiality relates to gualitative as well
as guantitative information.
These six gualitative factors interact. An attempt
should be made to present financial information
which centains a high degree of each characteristic.
However, obtaining a high degree of one may necessitate
the sacrifice of a certain degree of another. 1Increased
relevance may sacrifice a certain amount of neutrality,
for example, and vice versa. Nevertheless, the totzal
usefulness of information rests upon achieving the
highest practicable optimal mix of meaningfulness,
reliability, relevance, comparability, neutrality, and
materiality.



ik
St ds

7
E

S

CEEss

[
RSB

w
Sos
ZHLEAS

3

5
27

o

=
e

ol

7
! :,mﬁ

PR TR

pitieriles

nﬁ_% &
TR i TG VR
K m%am}
A

724U
0o%%1 |



DIVISION OF FINANCIAL AND
GENERAL MANAGEMENT STUDIES

This case study describes a GAQ audit staff’s use
of the chisquare test for independence. The test was
part of the analysis to evaluate the Law Enforcement
Education Program. Our intent in issuing this bookiet
is to illustrate how the chi-square test can contribute
to GAO’s work and to help auditors recognize when
it can be used.

D. L. Scantlebury
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CHAPTER I

INTRODUCTION

This case study describes a GAO audit staff's use of the
chi-square test for independence. The test was part of the
analysis to evaluate the Law Enforcement Education Program.

Our intent in issuing this booklet is to illustrate
how the chi-sqguare test can contribute to GAO's work and
to help auditors recognize when it can be used.

In GAO audits, two or more groups or subgroups are
often compared for differences. For example, welfare
recipients who receive job-related services might be com-
pared to welfare recipients who received none to determine
if the two groups differ in current employment status. Or
members of armed forces reserve units who were satisfied
with their drills might be compared with those who were
dissatisfied to determine if satisfaction is related to
grade level.

When the data from such comparisons are drawn from
samples rather than from the entire population, some kind of
statistical test should be used to determine the degree of
confidence that can be attached to sample results. As
used here, the expression"degree of confidence" is how sure
we can be that the results would be similar if data were
collected for the entire population instead of for a sample.
The chi-square test for independence is one of the statistical
tests to establish this. (See appendix I for the methods
of computing and interpreting this test.)

This test is used when the available data is categorical,
as opposed to continuous. Examples of categorical data are
sex (male or female), race (often expressed in two or more
categories), location (e.g., urban, suburban, or rural), and
marital status (single, married, divorced, or separated).
Continuous data, on the other hand, is data that can take
any value on a scale (although the scale itself can have
lower and upper 1limits), for example, weights and heights of
adults, aptitude test scores, or baseball players' batting
averages.

Although the chi-~square test is used with categorical
data, data that is basically continuous might be found
recorded in categorical form only. For example, a program
participant's income might only be recorded in categories,
such as under $2,000, $2,000 to $5,000, or more than $5,000.

P
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Even data that is recorded continuously may actually
be more categorical than continuous; that is, it may cluster
around certain points. For example, in an analysis of
discharged veterans' years of military service, the scale
could run from less than 1 year to over 40 years. However,
examining the sample data may show that the years of service
cluster around three points: 3 years (the period of service
for one enlistment); 20 years (the point at which retirees
get half pay); and 30 years (the point at which they can
retire with full pay). When data clusters around a limited
number of points on a scale, the appropriate test is the
chi-square test, to be used after the data is arranged in
categories.
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CHAPTER 2

THE AUDIT APPROACH

The objective of the Law Enforcement Education Program
(LEEP) is to improve the criminal justice system by providing
educational opportunities to persons working in or considering
criminal justice careers. The system includes the police
force, probation and parole, the courts, and corrections,

The program is administered by the Law Enforcement Assistance
Administration, which provides money to colleges for loans
and grants to students of criminal justice.

To help determine if LEEP's objective was being accom—
plished, GAO developed a questionnaire to obtain the opinions
and experiences of former program participants. We obtained
lists of students who had completed the program at 50 randomly
selected schools in school years 1972 and 1973. From these
lists, 550 persons were randomly selected to receive the
guestionnaire. We asked about participants' experience in
the program, their present employment status, what they
had learned, and how LEEP affected their decisions concerning
a criminal justice career. Responses were received from
465 (85 percent) of the sample.

The chi~square test for independence was used several
times in analyzing the responses. Two of these applications
are detailed in chapter 3.
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CHAPTER 3

APPLYING THE CHI-SQUARE TEST

The data showed that 96 respondents who had no criminal
justice experience before entering the program sought such
employment after completing the program. About 39 percent
of these failed to find such employment. Table I breaks
down the data by sex.

T, TIFITR TN A

¥
Table 1 E
L
Sex and Job-seeking
Success of Participants T
(Number) '
Could not Total ;
Sex Found a_job find a job (note a} .
Male 50 24 74 S
Female 7 13 20
57 37 94
a

Two respondents did not identify their sex and therefore
are not included in the table.

The table shows that for our sample, sex is associated
with success in finding a job in criminal justice-~-a larger
proportion of males than females found jobs. This con-
clusion is more obvious when one looks at the percentages
shown in table 2.

TABLE 2

TR

Sex and Job-seeking Success
of Participants

T

(percent) <
Could not g

Sex Found a job find a job Total it s
Male 68 32 100 b
Female 35 65 100 £

[
(=]

61 3 0

Il

Tables 1 and 2 clearly show that females in our sample
were much less likely to obtain a job in the criminal justice
field than were males. But remember that we had only a
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sample of participants. We had to find out whether this

same result might be expected if the same data were obtained
for all students who completed the program at the 50 colleges
in 1972 and 1973. This is where the chi-sguare test was
useful.

Chi-sguare compares the actual results with what
probably would have happened if the two factors (in this
case, sex and employment} were unrelated. The test requires
computing a chi-square value and using a statistical table
to interpret that value. We applied the chi-square test
and found we could be 95-percent confident that our con-
clusion that sex is related to success in finding a job would
hold true for the universe of participants.

Another aspect of the data concerned those employed in
the criminal justice field at the time they answered the
questionnaire. The data showed that most were working as
police rather than in other parts of the criminal justice
system. However, as shown in table 3, more of those with
previous criminal justice experience were employed with the
police than those without previous experience.

Table 3

Participants' Previous Criminal Justice
Experience and Professional Area

Professional area
Previous criminal Other Percent
justice experience Police (note a} Total becoming police

Yes 256 41 297 86
No 36 23 59 61
292 64 356 82

a . .
Includes probation and parole, courts, and corrections.

From a chi-square test, we found we could be 99-percent
confident that the same conclusions would hold for the
entire population.

The chi-sguare test results were the basis for state-
ments included in our report to the Congress, "Problems in
Administering Programs to Improve Law Enforcement Education"
(GGD-75-67, June 11, 1975).
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CHAPTER 4

OTHER APPLICATIONS

S PN Bty

GAO has found the chi-square test to be a useful tool
in evaluating social service programs such as the upward
bound program. The technique also has been used in reviews
of the aid to families with dependent children program, the
developing institutions program within the Office of Educa-
tion and others. In each case the test was used to establish
and evaluate associations between the variables tested.

In reviewing the aid to families with dependent children ronas e
program, GAO used the test to determine whether the services <
provided helped welfare recipients achieve self-support or .
reduced dependency. For example, in table 4 we can see that o
those welfare recipients who received developmental services N
did proportionately better, in terms of reduced dependency
through employment, than those who did not. The chi-square
test was used to establish that this association was not a
product of chance related to our sample selection.

2sare. e

v

TABLE 4

Mo e
8 S B

Developmental Services
and Reduced Dependency Through Employment
(Denver, Colorado)

Services received? Dependency reduced?
Yes No Total

Yes 14 62 76

No _0 49 49

14 111 125

A somewhat different application of the chi-square test
was involved in our review of the developing institutions pro-
gram, which provides funds to "financially struggling” colleges
and universities. GAO wanted to identify those factors
influencing Office of Education choices of schools to partici-
pate in the program. The chi-square test was used to identify
the variables that appeared to have some relationship to
receiving funds, e.qg., public vs. private or percentage of
nonwhite enrollment. Variables identified as significantly
related to whether or not the school received program funding,
were then further analyzed to identify factors which tended
to explain the amount of funds allocated. While the chi-square
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test did not play a visible role in the second analysis, it
did limit the number of variables considered.

GAC has used the chi-square test extensively to analyze
data obtained from questionnaires. This use should not be
surprising since most questionnaire data is in the form of
categories or ranges. Typically, respondents indicate
their answers by checking a block, thereby placing them-
selves in a category. The test is commonly used to see how
answers to certain questions are associated. The review of
the Law Enforcement Education Program described earlier is
one example. Another example is a recent evaluation of
State Employment Service operations in eight states. GAO
tested the relationship between the type of job an applicant
sought (white collar or blue collar) and whether the appli-
cant contacted the Service when looking for a job.

This list of GAO's uses of the chi-square test for
independence is by no means all inclusive. It is designed
mainly to illustrate the variety of ways in which the test
may be helpful. Generally speaking, whenever the data
obtained from a sample is in the form of categories or
ranges, or can be put into that form, and the analyst is
interested in finding a relationship between two of the
variables, he should consider using the chi-square test
for independence.
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APPENDIX I

APPENDIX I

COMPUTATION AND INTERPRETATION
OF CHI-SQUARE VALUES

The chi-square test for independence involves computing

a chi-square value and then using a statistical table to
interpret that value. Computing the chi-square value requires

m:r;:umm} = B T oy e m e n
ST
usf‘v s

four steps. These steps will be illustrated by using the 4
data from table 3, which is as follows: E?“
Previous criminal Professional area g
justice experience Police Other Total g
Yes 256 41 297 :
No 36 23 59 £
&
292 64 356 4
For the purpose of the chi-square computation, this ?
table has two rows and two columns {(totals not included} and B
four cells. The "Police"” column has two cells ("Yes" and -
"No")} and the "Other"™ column has two cells. The steps in the £
computation are as follows: §
1. For each of the cells, compute the expected value-- ?
the value that would be found if one variable had no relation &
to or association with the other variable. (The present &
entries in the table——256, 36, 41, and 23--are known as 4
the obsexrved values.) The expected value for a cell is 3
computed by multiplying -
column total row total %
total sample total sample X Total sample &
The expected value for each of the four cells are %
computed as follows: 5
Cell Expected Value .; oo
Column 1, row 1 292 297 _ -3 o
356 X 356 X 356 = 243.6 5‘ ;
Column 1, row 2 292 59 _ § !
556 X 3¢ X 356 48.4 K
B
Column 2, row 1 64 297 _ = Co
32 X 55¢ X 356 53.4 R
Column 2, row 2 64 59 ¢ - -

356 - 10.6 ¥

W
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APPENDIX T

If the expected values are put in a table and expressed
also in percentages, the table would be as follows:

Police Other
Number Percent Number Percent Total

Previous criminal
justice experience

Yes 243.6 82 53.4 18 297.0
No 48.4 82 10.6 18 59.0
82 64.0 18 356.0

292.0

2. For each cell, subtract the expected value from the
observed value. Then, since this table has four cells, sub-
tract 0.5 from the difference between the observed and
expected value to obtain the corrected difference. (If
the table has six or more cells, the correction factor is
not used. The reason for using a correction factor in a
four-cell table will not be explained in this case study.)
Square the corrected differences. The following table
shows the difference, the corrected difference, and the
corrected difference squared for the data in table 3.

Dif ference Corrected gglf:;:?e::ge
Cell Observed Expected (note a) Difference squared
Column 1, row 1 256 243.86 12.4 il.9 141.6
Column 1, row 2 36 48.4 12.4 11.9 141.6
Column 2, row 1 41 53.4 12.4 11.9 141.6
Column 2, row 2 23 10.6 12.4 11.9 141.6

a : 5 .
In the chi-square computation, all differences are assumed to be positive

3. Divide the difference squared for each cell by the

expected value. For table 3, these quotients are:
Column 1, row 1 0.581
Column 1, row 2 2.926
Column 2, row 1 2.652
Column 2, row 2 13.358

4, Add the guotients for each of the cells. The sum is
the chi-square value. In our example, it is 19.517.
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The chi-square value is essentially a measure of the 2
degree to which the observed cell values differ in total
from the values that would have been found had the variables
not been correlated.

. To interpret the chi-square value, a table showing chi-
square distribution is needed. The higher the chi-square
value, the higher ﬁﬁ%;}ikelihood of a relationship. The
following is a portion of this table:

R e PR Confidence Level
Degrees of freedom .90 .95 .99
1 2.706 3.841 6.635 20
2 4.605  5.991  9.210 %
Ba -
3 6.251  7.815 11.345 i
4 7.779 9.488 13.277 ?
The first step in interpreting the chi-sgquare value is to %@ ’
compute degrees of freedom by multiplying the number of columns =
in the table minus one by the number of rows minus one. Table [
3 has two columns and two rows. Therefore, the number of X
degrees of freedom is 1. We then look at the row in the ¥
distribution table for 1 degree of freedom and find that E
our chi-square value of 19.517 far exceeds the value that L
would indicate a 99-percent confidence level. Therefore, %
we conclude that the difference between those with previous ?;
criminal justice experience and those with no such experience %
is significant at more than a 99-percent confidence level. &
We are thus very sure that the difference would hold for the ?
entire population and not only for our sample. &
;
K
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FOREWORD

Statistical sampling techniques, properly applied, can
contribute significantly to obtaining reliable analyses in our
audit work with a reduction in manpower. These techniques
also enable us to project our findings with precision and
confidence,

This pamphlet describes a sampling plan used in an
actual GAQ audit and describes some alternative plans
that could also have been used with additional savings in
manpower,

This material is being distributed to highlight the

usefulness of these techniques and to encourage wider use
of them, where appropriate, in our audit work.

Director, Office of P
and Special Studies

September 15, 1968



Basic distribution in GAO:
GS~11's and above in the accounting
and auditing divisions
Transportation Division - 10

ACTUAL AUDIT PLAN AND RESULTS

In an audit at 12 agency locations, statistical sam-
pling techniques were used to estimate the "error" rates
at each of the locations.

The audit program specified the need for reliable er-
ror rate findings at each of the locations visited. In order
to satisfy this objective, a fairly large sample size was
needed at each location,

Attribute "Sample Size" tables were used to obtain
sample sizes. The criteria that were used to determine
the sample sizes needed were: (%)

1. Expected error rate not worse than: 10%

2. Desired sampling precision: ¥ (plus or
minus) 3%

3. Desired confidence in sample results: 95%

(*) See Table 2-A, page 7-13, Audit Sampling Memorandums

The above criteria were uniformly applied in arriving
at sample sizes for 11 of the selected locations, A 100 per-
cent audit was specified for one location with a universe of
190.

The following table summarizes the audit sampling
plan and actual error rate findings:



TABLE A

Number Number Sample [tems Sampling Estimated
in in With Error Precision at Total Items
Location Universe Sample Number Percent 95% Confidence With Error

1 4,183 370 44 11.9% +3.2% 500
2 4,498 356 56 15.7 3.6 710
3 2,350 318 15 4.7 2.2 110
4 19,721 377 127 33.7 4,7 " 6,650
5 14,145 375 123 32.8 4.7 4,640
6 3,525 354 172 48.6 4.9 1,710
7 14,705 372 136 36.6 4.8 5,380
8 5,148 328 27 8.2 2.9 420
9 4,366 308 3l 10.1 3.2 440
10 2,810 355 5 1.4 1.1 40
1 913 353 71’ 20.1 3.3 180
12 190 190 _33 17.4 - 33

76,554 4,056 840 27.2% t1.8% 20,813

a‘Nc\ sampling variability because of 100 percent audit,

Note: Individual location error rates were obtained by dividing the num-
ber of errors found at the location by the total number of items in
the location sample. The overall error rate was obtained by di-
viding the estimated total items with error by the number of items
in the universe,

It may be recognized from the above table that the
overall sampling precision is not a simple average of the
sampling precision obtained at each of the locations.
Sampling precision is obtained by use of the standard
error formula for stratified sampling (see Audit Sam-
pling Memo 9-9). The disproportionate assignment of
the total sample among individual locations, in effect,
establishes 12 separate strata for sampling purposes.
The calculation results in an overall error of 1.8% at
the 95% level of confidence., Thus, in this case, it may
be stated with 95% confidence that the number of errors
in the universe is from 25.4% (27.2 - 1.8) to 29.0%
(27.2 + 1,8) of the universe or from 19,445 to 22,201.

While the agency has several hundred individual loca-
tions, it was not intended that our audit findings be projected

agency-wide. The final report presents our audit findings
for the 12 locations and contains selected individual loca-
tion findings as examples of the various types of errors
found. The appendix to thé report includes a detailed sum-
mary of individual location findings.

The audit performed is a common repetitive type and
is well suited for a presentation which shows how various
sample plans could have effectively reduced the amount
of the overall time required to perform the audit.

The alternate plans presented below are affected pri-
marily by the audit objectives. The alternate plans are
practical and worth considering in future audit delibera-
tions. In each case, statistical sampling will permit de-
fensible results within preselected limits of precision and
confidence,

The discussion that follows is not intended as a crit-
icism of the audit which was performed or the validity of
its stated objectives, Nor is it implied that alternate plans
presented have universal application in every audit situa-
tion.

A0 nNTE PLAN A

Audit Objective o find the "error" rate for each loca-

tion and for the 12 locations combined
within preselected limits of precision
and confidence,

Considerations: The number of items to be audited at

each location (sample size) will be de-
termined by the worse expected error
rate, the size of the universe, 95 percent
confidence, and precision consistent with
the location error rate and audit re-
quirements.



Method: . . A preliminary random sample at each
location will be used to estimate the
error rate. The error rate found is to
be used with the desired precision and
confidence to determine the final sample
size.

The actual audit plan provided uniform criteria for
use at all locations for determining sample sizes. Appli-
cation of the uniform criteria resulted in an overall sample
size of 4,056, Alternate Plan A, however, differs from the
actual audit plan in that sample sizes are to be determined
for each location based on the results of a preliminary
sample.

As may be noted from Table A, the actual findings
at most of the locations were considerably different than
the uniform criteria used to determine sample sizes. The
actual findings ranged from a low of 1.4 percent to a high
of 48.6 percent and only those findings at locations 1, 8,
and 9 were close to the 10% % 3% uniform criteria used
for determining sample sizes. In this situation, the use
of uniform criteria unnecessarily increased the amount
of the overall time needed to perform the audit.

For instance, if the auditor determines that a finding
of 10% T 3% at an individual location is adequate for the au-
dit purpose, he may also believe that a finding of 40% * 12%
is equally adequate. For location 7 (see Table A), the
application of the 10% * 3% criteria resulted in a sample
gsize of 372 items, However, a preliminary random sample
would have probably revealed an error rate of approximately
40 percent (actual error rate was 36.6 percent). If the
auditor considered a finding of 40% t 12% adequate, the
sample size at location 7 could have been reduced from 372
to 64,

Alternate Plan A is based on the above except that
the desired sampling precision was not increased in pro-
portion to the expected error rate i.e.; 10% X 3%; 20% % 6%;
30% * 9%; 40% * 12%. By referring to Table B it can be

seen that the expected error rate and sampling precision
for location 8 is 10% I 3% while the expected error rate
and sampling precision for location 7 is 40% + 7%. The
sampling precision (tolerable error) is an audit judgment
and will depend upon the degree of precision which the au-
ditor believes will be needed to convince agency officials
and other readers of our reports of the need to take nec-
essary action to correct the situation being reported on.
Certainly, there should be very few instances where we
find it necessary to obtain sample sizes large enough
to provide sampling precision of plus or minus 3 percent
when the error rate is 40 percent.

Implementation of Alternate Plan A requires that the
following (or similar) instructions be included in the audit
program:

1. At the assigned location, select at random a pre-
liminary sample of 150 items from the universe
subject to audit,

2. The items in the preliminary sample are to be
audited in accordance with the instructions set
forth in the audit program,

3. When the preliminary sample audit is completed,
calculate the error rate (number of errors
found/150).

4. Round the resulting error rate to the nearest
higher 5 percent interval. (e.g., if resulting error
rate is 11.4%, round to 15%; if 18.2%, round to
20%, if 23.8%, round to 25%; etc.)

5. Select the final sample size from the appropriate
sample size table or by use of a formula if appro-
priate sample size tables are not available, (See
Audit Sampling Memo 7-19 for an example of a
calculation of a sample size by using the sample
size formula.)



The audit program should make it clear that the pre-
liminary sample ‘selected and audited is part of the final
sample. When the final sample size has been determined
(e.g., 260), only the number of additional items (110) needed
to bring the preliminary sample size (150) up to the final
sample size (260) are to be selected and audited. Results
from the audit of the additional items are then combined
with results previously obtained from the préliminary sam-
ple items to arrive at the final sample results for the

location universe.
Under Alternate Plan A, preliminary error rate find-

ings, based on samples of 150, would not vary appreciably
from the audit results obtained for each location during

the actual audit,

The most likely sampling plan, resulting from Alter-
nate Plan A, is summarized below in Table B.

TABLE B

Sample Size Crii:t:riaa Sample
Number Worse Rate of Tolerable Error Sample Size
in Occurrence With 95% Size Actually
Location Universe {preliminary) Confidence Reguired Used
1 4,183 15% 149 290 370
2 4,498 20 5 230 356
3 2,350 5 2.5 260 318
4 19,721 35 6 240 377
5 14,145 35 6 240 375
6 3,525 50 ? 190 354
7 14,705 40 7 190 372
8 5,148 10 3 360 328
9 4,366 15 4 290 308
10 2,810 5 2.5 270 355
11 913 25 5 220 352
12 190 - - 190 190
2,970 4,055

#preselected based on acceptable tolerable errors for the varying preliminary
error rate findings,

Alternate Plan A reduces the overall number of
sample items needed from 4,056 to 2,970. With approxi-
mately 1,100 fewer items to audit, more than 25 percent
of the work in this area is saved.

Assuming that error rate findings remain the same,
Table C below compares the sampling precision provided
by Alternate Plan A with the precision actually obtained in
the audit.

TABLE C

Tolerable Error with

Error 95 Percent Confidence

Location Rate Actual Plan A

1 11.9% *+3.2% 13.6%
2 15.7 3.6 4.6
3 4,7 2.2 2.4
4 33.7 4.7 5.9
5 32.8 4,7 5.9
6 48.6 4.9 6.9
7 36.6 4.8 6.8
8 8.2 2.9 2.7
9 10.1 3.2 3.4
10 1.4 1.1 1.3
11 20.1 3.3 4,6
12 17.4 - -

27.2% +1.8% +2.3%

The actual audit initially committed manpower to se-
lect and audit 4,056 sample items. Alternate Plan A, by
specifying preliminary samples of 150 at each location
(1,800 overall), initially commits less than half of the bud-
geted time for selection and audit, Preliminary sample
results then provide the necessary information to select
sample sizes at each location consistent with the "worse
expected error rate" and acceptable levels of sampling
precision.

ALTERNATE PLAN B

Audit Objective: To find the overall "error" rate, within

prescribed limits of precision and confi~
dence, for the universe of 76,554 items
at 12 different agency locations.

e S st g T



Considerations: . For audit purposes, the universes at
the individual locations lose their indi-
vidual identities. Under Alternate
Plan B, each location universe is impor-~
tant only to the extent that it is a part
of the overall universe of interest.

v

Method: The overall final sample size will be
selected to provide acceptable limits of
precision and confidence, The number of
sample items for each location will be
selected ;on a proportionate allocation
basis.

Alternate Plan B differs from the actual audit and
Alternate Plan A in that defensible sampling results are
specified only at the overall level,

The overall final sample size must be sufficiently
large to provide the predetermined precision and confi-
dence acceptable to the responsible audit group.

The physical location of the 12 agency sites makes it
desirable to avoid the use of a preliminary sample approach
for arriving at a final sample size. With unequal parts of
the overall universe at 12 different locations, preliminary
sampling would result in considerable delays while indi-
vidual location audit teams completed assigned preliminary
sample quotas and made results available for final sample
size determination,

Fortunately, astatistical sampling provides a "back
door" approach for arriving at overall final sample size
in keeping with acceptable levels of desired sampling ac-
curacy.

Tables can be prepared for guidance in selecting the
final sample size which will provide acceptable levels of
precision and confidence regardless of the eventual error
rate disclosed by the audit.

Table D below, for example, shows the sampling preci-
sion, with 95% confidence, for error rate intervals of 5%,
based on sample sizes of 300, 400, and 500 from a universe
of 76,554,

TABLE D

Sampling Variability with
95% Confidence is:

If Overall

Error Rate For Sample For Sample For Sample

Finding is: of 300 of 400 of 500

5% 12.5% 12.1% 11.9%

10 3.4 2.9 2.6
15 4.0 3.5 3.1
20 4,5 3.9 3.5
25 4.9 . 4.2 3.8
30 5.2 4.5 4.0
35 5.4 4.7 4,2
40 5.5 4.8 4,3
45 5.6 4.9 4.4
50 5.7 4,9 4.4

Based on the actual audit finding of 27,2% overall, the pre-
cision provided by the sample sizes shown is as follows:

27.2% +5,0% +4.4% *3.9%

The above table, which can easily be expanded to in-
clude any sample size, allows the audit group to exercise
the necessary judgment for selecting a sample size consis-
tent with the audit objective as to the desired precision of
sampling results.

The audit group need only select the sample size that
provides the acceptable precision regardless of the error
rate finally disclosed by the audit,

The Plan B audit objective and sampling plan preclude
statistically reliable findings at the individual location
level. Assuming an overall sample size of 500, sampling
quotas for individual locations would be too small for valid
findings. -
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However, Plan B reduces the audit sample size needed
from 4,056 (actual audit) or 2,970 (Plan A audit) to 300, 400,
or 500 depending on the desired precision,

The savings in audit time, therefore, are very signifi~
cant especially if audit time per sample item is considerable.

In any case, the audit group should weigh the need and
contribution of statistically reliable results at the location
level against the increased costs of obtaining them.,

Actually, the final report, under Plan B, can include
individual location findings provided that proper language is
used and no statistical significance is attached to the re-
sults at the individual locations.

ALTERNATE PLAN C

Audit QObjective: To find the overall Agency error rate
in a universe of 1,280,000 items. The
agency comprises 200 widely dispersed
locations each of which contains an un-~
equal part of the total item universe.

Considerations: A simple unrestricted sampling plan,
requiring a random selection of items
from the entire universe, could be used.

If all universe items were physically
located in the same place, this would
probably be the easiest and best ap-
proach,

In this situation, however, unrestricted
random selection would undoubtedly re-
sult in sample items being chosen from
all or most of the 200 agency locations.
Travel costs incurred, due to theneed to
conduct very small audits at all or most
of the agency locations, could make this
approach prohibitively expensive.

10

Method: Two=-stage random sampling for attri-
butes.

The plan is "two-stage" because sam-
pling is required at two separate and
distinct levels.

A sample of primary units (individual
agency locations) is first selected at
random, and from the selected sample
of primary units, a random sample of
secondary units (items of audit inter-
est) is taken.

For the purposes of this audit, the first
stage universe is the 200 individual
agency locations, and the second stage
universe is the 1,280,000 items of audit
interest.

The. actual audit and Alternate Plans A and B limited
the universe of interest to the 76,544 items at the 12 se-~
lected agency locations. Alternate Plan C differs from the
actual audit and other plans presented in that the error rate
for the entire agency (200 locations) is what is of interest
rather than the error rate of just 12 of the 200 locations.

Our professional staff will probably find that assis-
tance will be needed in devising a two-stage sampling plan.
Also, assistance will probably be needed in interpreting the
results of such a sampling plan, This assistance can be ob-
tained from the statistician in the Office of Policy and Special
Studies.

Alternate Plan C - Sampling Procedure and Audit Results

Sampling sizes used for implementation of Alternate
Plan C are as follows:

First Stage Sample = 20 (agency locations)
Second Stage Sample = 75 (items from first stage
universes)

11
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Table E below summarizes the sampling plan and audit
results for.the 20 randomly selected agency locations in the
first stage sample,

Results for locations 1 through 12 are essentially the
same as those found in the actual audit. (See Table A.)
Universes have been rounded and error rates reflect the
slight changes necessitated by sample sizes' of 75, Loca~
tions 13-20 are hypothetical but consistent with error rate
findings and universe sizes of the 12 locations actually
audited.

12

TABLE E

Number  Number ~ Sample Items Estimated”®
Sample in in . With.Error Universe Items
Location Universe Sample Number Percent With Error

1 4,000 5 9 12.0% 480
2 4,500 75 12 16.0 720
3 2,500 75 4 5.3 133
4 20,000 75 26 34.7 6,940
5 14,000 75 25 33.3 4,662
6 3,500 75 36 48.0 1,680
7 15,000 75 28 3.3 5,595
8 5,000 75 6 8.0 400
9 4,500 75 8 10.7 482
10 3,000 75 1 1.3 39
11 1,000 5 15 20.0 200
12 500 75 13 17.3 86
13 13,000 75 17 22.7 2,951
14 2,000 5 21 28.0 560
15 5,000 75 26 34.7 1,735
16 6,000 75 20 26.7 1,602
17 10,000 75 31 41.3 4,130
i8 7,000 5 2 2.7 189
19 1,000 5 15 20.0 200
20 5,000 75 _24 32.0 1,600
126,500 1,500 339 _Z_'_l_.__z_b 34,384

*Column figures arrived at by projecting sample error rate findings
to total items in location universes. (e.g., for location 1; 12% of
4,000 = ,12(4,000) = 480)

b27.2% is the weighted overall error rate for the 20 locations in the
first stage sample,

Note: The overall error rate of 27.2% is calculated as follows:

total est. universe items with error 34,384
total of 20 location universes 126,500

272 or 27.2%

In this sampling situation, the overall error rate is not the
arithmetic average of the individual location error rates nor
can it be calculated by dividing the total errors found in the
sample (339) by total items in the second stage sample (1,500).

Both these methods ‘result in an overall error rate of 22.6%
which is incorrect because it is unweighted.

If proportionate allocation had been used in assigning second
stage sample sizes, either of the two methods above would give
the correct overall error rate because the individual location
‘results would be self-weighting.

13
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Sampling Variability

The formula for calculating the sampling variability
for two-stage sampling for attributes is rather complex,
It takes into account and combines the contribution to sam~
pling variability from each stage of sampling,

For the 27.2% error rate finding under Plan C, the
ilampling variability, with 95% confidence, works out to be
= 6.0%.

This variability, for the Plan C example, is abnormally
high due to the wide variation among individual location error
rates. In the actual audit, individual location error rate
findings ranged from 1.4% to 48.6% which is about maximum
variation in sampling for attributes.

(In sampling for attributes, a 50% "error* rate
is maximum in that it results in thelargest sam-
pling variability, This is so because error rate
findings of 60% have the same variability as
40%, 70% as 30%.......99% as 1%.)

If the Plan C sampling procedure was unchanged and
individual location error rates were between 5% and 20%,
the sampling variability would be reduced to % 1.8% with
95% confidence.

In two-stage sampling for attributes, the number of
items in the second stage sample, from each location, have
very little effect on overall sampling variability.

Thus, if second stage sample sizes used in Plan C
were increased from 75 to 500 or even 1,000, the overall
sampling variability of the 27.2% finding would only be re-
duced approximately two-tenths of one percent. However,
with second stage sample sizes at 75, an increase of first
stage locations from 20 to 40 would reduce the sampling

SRNTT) + .
variability to - 3,6%.

In two-stage sampling for attributes, therefore, the
number of locations in the first stage sample has a much
greater effect on sampling variability than the number of

14

items in the second stage samples providing they are suf-
ficiently large.

Estimating the Total Universe Items with "Error"

The 27.2% error rate finding in the 126,500 item
universe of the 20 sampled locations is assumed to hold
tyrue for the entire 200 agency location universe of 1,280,000
within calculated limits of precision and confidence.

Therefore:
Total Estimated items with

"Errom = 1,280,000(.272) = 348,160
Sampling Variability = 1,280,000(.060) = T 76,800

Summazry - Plan C

Plan C, with overall sample size of 1,500, representing
75 sample items at each of 20 agency locations, permits the
audit group to project findings agency-wide.

Plan C sampling procedure is equally valid for finding
the error rate and sampling variability for one line item of
data or many line items of data on the same sample docu-
ment.

The sampling variability found in the example is un-
usually high due to the extreme variation in individual loca-
tion error rates. It is more "normal" for a two-stage sam-
pling plan, as used in this example, to produce a sampling
variability of approximatelyt 2%,

Two-stage sampling requires that first stage locations
be selected at random. This requirement may be inconsis-
tent with available regional office manpower.

15



] QVERALL SUMMARY

Actual Audit and Alternate Plans, A, B, C

Audit Objective

Audit Universe

Procedurs Used

Overall
Sample
Size

Time
Saved

Actual
Audit

To find *error" rate
within acceptable
limits of precision
and confidence at
each of 12 locationa
and overall,

12 locations of
varying size uni-
verses containing
76,544 items of
audit interest,

Individual location
sample sizes de-
termined from
"tables". Sampling
criteria {(10%% 3,0%
- 95% confidence)
uniformly applied at
11 of 12 locationa
audited,

4,056

Pilan A

{same as above)

{same as above)

Individual location
sample sizes based
on results of pre-~
liminary samples of
150. Final sample
sizes based on pre-
liminazry error rate
findings and accept-
able precision and
confidence for each
location.

2,970

1,086
unite

Plan B

To find "error’” rate
within acceptable
limits of precigion
and confidence at the
overall (12 locations
combined) level.

The 76,554 itemae
of audit interest
at the 12 agency
locations.

Overall sample size
determined from pre-
cisions calculated for
various sample sizes
and for each 5% inter-
val of possible worse
error rate,

300, 400,
or 500

3,556
units

Plan C

To find overall
agency "error* rate,
{200 locations)

The 1,280,000
items of audit
interest at 200
agency locations.

Two-stage sampling:
20 first stage loca-
tions
75 second stage
sample items

1,500
and
20
locations

2,556
unite

*Dased on average time units, i.e,, the average amount of time required to audit one sample item.
Experience has shown that audit time per itemn can vary from several minutes to a full day or more
depending on the nature of the audit, back-up documents required, number of line items examined,
etc., Does not include time apent selecting and locating sample items.

aned on overall sample size of 500,

®Time saved in partially offset by the requirement to audit 8 additional locations.






