b=t Y]

N T #'HE
i’%ﬁl{lﬁﬁij?}%

"4——AI%%E itORAT. £A.
- EEREH LA

(ZEIFZETRR)

FIR - G - Fg#E/R (Joel G, Siegel)
K-K-## (Jae K.Shim) S E

The Artificial Intelligence Handbook
Business Applications in
,i_f'Accounting, Banking, Finance, -

Management, and Marketing

e P EARKEFEHRRIE



the

ARTIFICIAL
Intelligence

handbook

Business Applications in
Accounting, Banking, Finance,

Management, Marketing

JOEL G. SIEGEL ANIQUE A. QURESHI
Queens College of the City of New York Queens College of the City of New York
JAE K. SHIM SUSANNE O'CALLAGHAN
California State University, Long Beach Pace University
JOHN P. WALKER PAUL KOKU
Queens College of the City of New York Florida Atlantic University

THOMSON

;*: -

SOUTH-WESTERN

Austraiia - Canada - Mexico - Singapore - Spain - United Kingdom - United States



B EMRS B (CIP) ##

AN T BRI 7 P F A A TR REAE 2 3k ARAT (R I B A 7 R
PR RS S SUBED AR

Jb 5 o A R R 5 A 4 2004

(B4 S AREERID

ISBN 7 - 300 - 05330 - 0/F « 1646
I. Aw

M. 7§

M. ATERE-R A -2 5 -3 3
NV.F-39

v [E A B 5 i CIP 3048 7 7 (2004) 55 007410 2

AR AL F AR FAN AT

AT ERE™ A & A F A

—— NLEREAE ST RAT G b P E B b Al 7 ke LA (FE SO BRSO
FRGe BER

A o K 54 *

HREZIT EARKER L
# Hb dbmrheA R 31 S HREI4RF 100080
;] iE 010-62511242( 8w =) 010 - 62511239 ARER)
010 - 62515351 (MEMIFE) 010 - 62514148 T &)
http://www. crup. com. cn

http://www. ttrnet. com( A K& %)

e A

FE AT FEENSH R A
965X 1270 & % 1/32
8.25 {HT 2

233 000

|
=

R2004 4F 3 A5 1R
R 2004 4 3 HES 1 KENRI
# 18.00 7C

3 H IR
SR N EIR
(I =

B BREER rEE4 AKAHK



A b B 1 2 28

A4 H WA B Al A BN B TR RN T e, A
BN E R DR AR R i P LA R A NAE £i53 ¢ ]
PR EZ R TR AL I . AR 4 55 28 23t Blor 2B Ll
L I A7 IS YA kgL P23 NG & AN PN 28 I T 232 INE L TR
U K AR R AP B A B R B R A £ o

N eI TSR U, & 3 BT IS Qn o ] 8 REHL AR sk
QIR RERGE, 1 H W LA bz IR RN RE TS B RO BE T -
A3 I L e SCRRE TN TR RE R L RO i b T A TR REAE
R Sl B, IR TN A R B L an e 65 15 2R R E A
HPRGE.

Al N RABZ T i N TR RE—— L ARG B E 8 I 22 N 2%
— IR, A, ol A REFE /0 A T RER R BOAE T, ek
BREEFZEHR A 38 K AT RE . % 20 FR G0 Al 28 I 48 SR 1 RE A (75 ol
(O WA A SECTIORS 1 , AT ol 8 RN 5% AT SR S e 4. A
TR RERTIIE B PR AR BE S AT A 3 S o ot 2 402 AOR I I 8 1

AR RN 119750 40 3 R TRT SR A TEOR il ik o SiPn bR — AR
VEVETF M ——— A F A A A 2 LU ey 52 1 i 2 0 ) 5 1]
5, G F% R E L R — P — P e iR . rh AL 45 AT 5 Y
TARR REBEAR XA R R R AR TR
frth Ao AR TR LRI TR I ANIR] E B A [a] ) A ok
Ik

ARIEFRINH TABITE XL WAE, TR ARERS3Ew T
{E AR H ORI FE T

FEWA 55 221U, N A REAR AT B T IR B M 5 I | 82 8 KU,



[\§}

AL BB VAT

i 45 i S A 22 w0 A5 AR B

TR B2 O, N T8 REE (A B T 24T AA B 3 5 70 4 AL
K5 P o o TR T B e R SR IR T = A B T
LA B b5 R 55 1A

FEH U, N TR REHCIF A B T8 1 F L bR 2 4 L IS SR HIE
i BRI A RRRE S B XU 23 B (AN F0 gk S22 5 (] 1) .

TERL 55 S, N T RERK (F A BY T BE 55 LRI B8 7 ML 2 K 5
FIBLAL BB Al B 55 BF 5T B i Bt 55 SRATHRHE

CZL G| E=aa RV EDN I -t g S SE- Sk 2SN T )
Sz 25— anuE SR B, LA ST S R B R B A 2 Tk, 43 A
2R AT 52 5 46 B E W R (R S 2 AR DA L R A
o NLEAEBIFEIE T A 0T Mo 21 L B M 5 | BUOR BR
il AR R A T2 HE

oAU % A T B IR 55 i, AT RT AR HLL T g
B A R 2 THE B A2 B i, X S Wi X i 5 4
B ERERSR e RG2 B E 228 R0 52 8 i
HRA R RTERRSEA TR . 53 Ah, 7R A L 90 R 55 SR
Hanfar M TR RE A% S RAEE IR S BRI ER I FBIEZ F

EhRE I R, N TR R A A By T &S & P AR A
51 ARk IR 55 B St AL B 207 55 1Ak .

AT REW BB B AR LS L 5 /MRS M [ 45 e 2
AVCRAC Hlavr ) FEORZ S . 7oA B b N TR AR LA T L

o DIBHRSA AT Rk 75 3 5
o SRR AT IR UK,
o WABKLL;
TR A F AL 5
PR E R AT B Al
LR /ARRGRUNL L FZ IR HRATIE S 9 — TR
FeIY . LRRGUEH E— TR TRR SR (Fl 0wt %5 20t =it
T B A BRI R 25 ) 1 & 2 RIR AN 5 i R B B T L e i



AN R AT B

UELS A P i [0) 0 A A RO DK, 15 S sl g . ) iR,
A F IR — R 5% R () 0 (a3 R M5 8, TR R Gl
ATFIHER NI B & P i e gL ME RS, MR £ R R 4015 Ay ]t
EFIE 236 B ERREERS RN RLEELL.

LERAGN FEM R E R AR R EH RS RS
FRYL B A P R RO RIR TR AR — A R A
11 F 2R, PUA BB AR A AR 45 R .

WEFDE A R B KAIR  ERAEMERLR, FFEA—1
BRRGNG R —DARIIESE, PR LW E X - E R ARG R
AW . BRAGE SIS RE W FR SR I AN BT 5 -

il A G RAE E KRG, B R —d TR IR
FED 4 R RV T HAA A A XN A B BT
Tie. A

BRRZGI R TEMEA s REXY RERRGE LA,
TFR BI5GB #6045 if — then BRI B4 FE i3 P 2 L ol 7 5008 K is
TR SfEiE s &AL T S,

LR FGEM N FHSERA 1R LAy

o W55

o FR 5B

o ST

o WS ANHMN;

o DERHIE P

o BRG]

o iR

o REHER S0

o FEARRUR ;

o BB SRFEHAE,

o NFEBEERITRAL

o 5T

o THHE,

o S ARV



4 AL BB & A F i

o BRI

o FEWCHEN;

o APRERPE PR

LRRZGENTRE G RGP RN SRR ] LA XS P4 B
UL S SO L A T RO A R AT B R RGN R . R
gk A EEEM SIS S SRR LS R RS &
R MEREBLSS Rt H i BRI

T SE M 2R R (A 8 1T R G, & KR G A TS kA
SOt o TR A G BN SR E. TR RGO, kAR
R RGO REAS B 1R 25 55 40 SRt/ B o A R TR Ar G5 SR )
Wi R S AR A M. TR RS T LA Ak R 4T P R A
RS PPE o T HE PEI AT T LA TSR, S Ah, B R RGE R
(& PR v 5 A TA S T A — By SR

BINRGA - EE A TEYERGENERBNENEF., EXRSR
AT AR BRI B 55 B 5T T S I [T 3 WS 2 DA B H A 4%
A M ER A B R

WAL R RGeS 2 U 48 (5 B , R BUERE
PSR PR S 5 DY R N, 12 2R G B 8 MR 40 i 24 IXURS: 22 B
AT BE 1) BERK R 3

B FR L8 H AR, THEATLXT AR (4 52 B 58 RS 4 4 3 i 25
Rkt N A AR I (I A REAE RN S5 SR i RE 1. BEAE W
EEREARIG N, FRGEF ) BORT E B W 4 5, AT o 1 28 P 45 B 8 fik 4
ERER PR . MM a] LU0 NS0 BELL RN &5 b2 ) fir
AT

P IR 5 fel TS AIL AR B — 7 B AT R R e B T R, —
PP R4 AR Y RESE HT T 0 | 1 L A FI . AR HE T P b
2% (1) T ; (2) 702 (3) Bl v s (4) weflifb. #heeRsg BA
FREEF I I0RE T, Bl B A —fi H OC R I AH I AR Ak, 19028 5C 22 T LA 8
i, e 2% RE 0% XF PR BT 14728 A A s S iz, 326 T = A B A R
HABORE REE, A ENDEAZ R T HUSH € 135

fh g al DL T PR Al 5 B, ERE R BRI R A



ABREAREHT LFE 5

(14 58 A e PSS, I FBE S A P BRI AR i A £ I 4% e
(LR LR T K R g T 0 N BB R RO AN oA = 13
90 55 fEpL” i dE AT & P U A TR

ANTHEBERGEREYH T HAT BT B SIATA B, 75 R — ]
FRATAL PR G HREAS L — TR, 1 AT b B AR GE RE A X 22 TIAT: 55 6
R . X RGs I E 1AL I T LATR & b 5 B AR Iy 2D BRI T4 55
M2 [ 20z AT AL B R GEREE X 22N AE BT A B e 1T B A

ERXRGH — R “if-then” AT N, & — A7, #H — 1
“then” 5 Z RN, ELE LI AL R, X AT KR EHER . T3
— 7 I, #1222 W 285 FH A 7 A BRRE 8 W] ik % 2514 AEATPRARY o

RHERINT 5, % 5 ZR Gt 12 T 28 i FL, 107 ol 220 0 5% DU A4 ot 01 494 4
B, HE AR A e e SO IE U A R 58, Rk iAo R4
AT X BE RN 5 5 25 0 RN A SE 1 i 0 XA e R o, — i
BRI T X ek ) 9L i

MM R 2 TEERG. HIan, MR 4 BA H &N RE
11, REE RS Bk 7 FEE FIG &R h (5 B T2 2

TR 2 v AT 5 — T BeE A U B SR SR X L A
AR S UEAT IR RYIE & . BOMIZAR A S T4 S A Z MR | %
IEAR IR NSRBI BT AN T 75 S AR v ] (12 R, R0 2
B R RGBSR D, eth 2 W 45 12 F O BER D, &R —FhE
B MARREAE &, e T AR AR ) i, BAT K
RIGPEAEREAL . 7% 7 H2 H 19 [ BB AT 85 R R e A
N, iz PO 28 TR k7 58 HEBCA )

BT MR AR B E R R E . 0 A Al A B AT LA
FHRSERIA2 ) X B 98 XU 1047 22 4 S T A o

NTHRERAFRA BI6 S  IME SRR A 35 10 55 5 245

EZ AT 1 1 N T R AR G ol 5 B 4l oA B3 48 i
FEITRCARRER R AL 1l 1 42 58 3R G0 R 22 190 45 R 1) 4 35

3

=
H./Ghvo



TEAWIT

FFR-G-BRER, W+, M AT, BT AL 20 57 K2 B2 5 B
& M8z, 0L T—REiHE S, fEh—RENs
T, fih 8 2857 & F /K18 % 18] 2 7] (Coopers and Lybrand ) X % ik 15 H
Pr2xit/5 7l (Arthur Andersen) ; fE A2 MG R4S B E L2 L
K AEACHE A 7] S E EPR S i A A 7 S BOR A R LA R SR EE
M as it St A 2 A B HUR B e, Pakk /R 48RS 1 65
AL 200 ZRA Ko HF M 4R 8 S, i E AR 2 ) B
Glenlakett} i 23 & | P4 5 i b2 7] Prentice-Hall H AR 23 & L BX 3C 23 A
(Richard Irwin) .Probustt fifi 2 @] \Macmillan H iR &) . E# 5T — /R
HR 2 @] (McGraw-Hill) . HarperCollins H it 23 @] . John Wiley H MR 2y
A E 5 A ) BarronsZy A 3% A # Bp s M e EEM SR 2
FHALHAR . e S BIHEC 55 £ (W 55 K k) (T
Sk (ETHIRSE B R (E K 2t Iy 55 2 12 M & Rl Tl
EAFF R, 1972 FFMERTG T RERBHERYE. A, 24 78
(ERZNFOIFHERZ N F) ik, AEREZEERRH
FI%.

ARK-FW, L, Sl T K s Fl ke, 3R LR A T
)it R) B A8 e R M o B ) 2 2R 308, A i - St gse
BT 40 FBEAEF 50 Z /8 3C, hAiE SO BIAE Qi M 2 i k) |
(R eh) (EFRS IR R0 588 S5 it 2F e msdE 1Y E o
A,

g -P-k5E, W EM SN, BT R E ¥R SR B REH
BAGFENUBE, QAN R RREERE R S FEU 5 A THE
51 \Data Spectrumy /] AT RN SR, K il LA e 4R AT R G b 4T
A FAER I, FE 5 G E PR & i W A E I 2 Him b S A



2 AL ERER & A F

PR AR S B R RAE(STHED) (E RS (R R M
ST AT  CEFLE ) (4E T T8 T 2112 ) AP 5B o -0 ) 2527
AT L

PRz - MiEE- - £, WL, W&o, B mm i
UIiE, SR R 2 2 T2 FNTH SR LR i ot 0] 042 . b 19 2 4 1 Glenlake
A B2 ] Prentice-hall H AR 2> 7] L 38 E A PR UM 2 SEHLA R . fil
EAEENGTT — A RIS Bl —2 ) E 5. AR HAR TS
THAR) (CGEM 2R (BRI (CEH ST R N R & it
PR 2= ¥ S 11E7/

T - B RN, A M AT, PR U, BT
W R FEHE B RGN HUR . ik B — 2R IR FHEILE K
BRI JEHubbard and O’ CallaghanZy & LART S 4K A, 3 A B hn
MR S . A S E B R RERIECS A E) MR
HITIETFZHY F.

TR, [ BUEOE BLR N KPR R 2E 216 B R YR
BRI . A8 3CE B & RAECRDL I 228 (AR & 5
EPREAT) (Mg b ) (M EHRBE)FER Y L,



About the Authors

JOEL G. SIEGEL, Ph.D., CPA, is a self-employed certified public
accountant and professor of accounting and finance at Queens College of
the City University of New York. He was previously employed by
Coopers and Lybrand, CPAs, and Arthur Andersen, CPAs. Dr. Siegel has
been a consultant in accounting and finance to many organizations,
including Citicorp, International Telephone and Telegraph, United
Technologies, and the American Institute of CPAs. Dr. Siegel has written
65 books and more than 200 articles on accounting and financial topics.
His books have been published by Glenlake Publishing Company, Ltd.,
South-Western, Prentice-Hall, Richard Irwin, Probus, Macmillan,
McGraw-Hill, HarperCollins, John Wiley, International Publishing,
Barrons, American Management Association, and the American Institute
of CPAs. His articles have been published in many accounting and finan-
cial journals including Financial Executive, The Financial Analysts
Journal, The CPA Journal, Practical Accountant, and The National
Public Accountant. In 1972, he was the recipient of the Outstanding
Educator of America Award. Dr. Siegel is listed in Who's Where among
Writers and Who's Who in the World. He served as Chairperson of the
National Oversight Board.



ii About the Authors

JAE K. SHIM, Ph.D., is an accounting consultant to several companies
and professor of accounting at California State University, Long Beach.
He received his Ph.D. degree from the University of California at
Berkeley. Dr. Shim has 40 books to his credit and has published over 50
articles in accounting and financial journals including The CPA Journal,
Advances in Accounting, International Accountant, and Financial
Management.

JOHN P. WALKER, Ph.D., CPA, is Professor of Accounting and
Information Systems at Queens College and a computer consultant. He
served as Chief Financial and Administrative Officer at the New York
City Economic Development Corporation, was Executive Vice President
at Data Spectrum, Inc., and served as assistant corporate controller at
UNC, Inc. Dr. Walker also acted as a systems analyst and programmer at
banks and was a management consultant to KPMG Peat Marwick, CPAs.
His articles have appeared in such journals as the Journal of Accountancy,
National Public Accountant, Ohio CPA, Management Accounting,
Virginia Accountant Quarterly, and Internal Auditor.

ANIQUE AHMED QURESHI, Ph.D., CPA, CIA, is a consultant in
accounting and computer sciences and professor of accounting and com-
puter science at the University of Tampa. Dr. Qureshi has authored books
for The Glenlake Publishing Company, Ltd., Prentice-Hall, American
Management Association, and has contributed chapters to books for
McGraw-Hill. His articles have appeared in Accounting Technology, The
CPA Journal, National Public Accountant, Management Accounting, and
Internal Auditing. He has made presentations at the American Accounting

Association, American Association of Accounting and Finance, and
INFORMS.

SUSANNE O'CALLAGHAN, Ph.D., CPA, CIA, is an Associate
Professor of Accounting and Information Systems at Pace University. She



About the Authors iii

is also an actuary and computer consultant. Dr. O'Callaghan was former-
ly a partner in Hubbard and O'Callaghan, CPAs and Director of Internal
Auditing at the University of Nebraska. Her articles have appeared in
many journals including the Journal of Accountancy and Internal Auditor.

PAUL KOKU, Ph.D., is Associate Professor of Accounting and
Information Systems at Florida Atlantic University and a computer con-
sultant. His articles have appeared in the Journal of Business Research,
International Journal of Technology Management, Journal of Market
Focus Management, and Journal of Marketing.



What This Book Will
Do For You

The purpose of this book is to assist business people to understand artifi-
cial intelligence software and to make practical use of it. The topic of arti-
ficial intelligence (Al), including expert systems and neural networks,
will keep business people up-to-date on the latest and most significant
computer software applications. The book will be of immeasurable bene-
fit to financial managers, accountants, tax managers, marketing man-
agers, business managers, credit managers, loan officers, insurance exec-
utives, production managers, attorneys, economists, and others in the
business world.

Artificial intelligence is the field of computer science that studies
how machines can be made to act intelligently. It is the use of software to
simulate the functions of a decision-maker’s mind in carrying out his or
her daily job responsibilities. The Handbook clearly defines and explains
artificial intelligence and how it is used. It discusses the use of artificial
intelligence by those directly or indirectly involved in business activities
and shows how the use of Al can aid in making better and faster business
decisions.

The business person must have an understanding of Al applications—
expert systems, fuzzy logic, and neural networks—to properly conduct
functions and maximize the company’s growth potential. Artificial intel-
ligence is the latest cutting edge technology. This knowledge will give
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business managers a competitive edge— potential mergers and acquisi-
tions may be evaluated with expert systems and neural network software.
Emerging trends in Al are discussed so the executive can properly plan
for the future.

Difficult topic areas have been written in simple terms. The book is a
practical “how to” guide—a what to look for, what to do, and how to
apply what has been learned. Examples to illustrate practical applications
as well as step-by-step instructions are provided. These include sample
worksheets, schedules, checklists, charts, exhibits, tables, graphs, dia-
grams, forms, case studies, and computer printouts. Answers to common-
ly asked questions are given. The uses of this Handbook are as varied as
the topic areas presented.

The glossary defines terminology used in Al. A particular area of
interest may easily be found by referring to the index.

In financial accounting, artificial intelligence software assists in
tracking and monitoring accounts, establishing reserves, and preparing
and analyzing financial statements.

In managerial accounting, Al assists in cost management and analy-
sis, planning and control, budgeting, forecasting, capital budgeting,
resource allocation, variance analysis, cash flow appraisal, and analysis
of products and services.

In audits, Al aids in performing audits, internal control evaluation,
obtaining evidence, fraud investigation, sampling, and risk analysis (e.g.,
predicting a “going concern” problem).

In taxation, Al software aids in tax planning, estate planning, deter-
mining the tax consequences of proposed transactions, identifying tax
problems, tax research, and ascertaining tax compliance to tax law and
rules.

Artificial intelligence aids CPAs in performing personal financial
planning services for clients— portfolio management, including stock
and bond selection, diversification, establishing different portfolio
designs under multiple constraints, thorough analysis of companies,
investment timing, trading activities, and hedge and arbitrage strategies.
Al software is also applicable to financial planning with regard to asset
and debt management, insurance selection and policy limits, and banking
arrangements.

Accountants may use artificial intelligence software when conduct-
ing management advisory services for clients—giving advice of how
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accounting information and reports may be of interest to and used by mar-
keting managers, credit managers, production managers, insurance man-
agers, and international business and finance managers making global
trading decisions. In addition, how to incorporate artificial intelligence in
other management advisory services to provide real “value added” ser-
vices is discussed and demonstrated.

In practice management, Al assists in establishing client profiles,
scheduling staff assignments, pricing of services, and computer-aided
instruction.

The technologies used in Al include expert/knowledge systems, neur-
al networks, case-based reasoning, pattern matching, machine learning,
and fuzzy logic. Artificial intelligence software can be used to achieve
voluminous business results, including:

« Lower costs to perform business activities.
* Increase in productivity and efficiency.

» Maximization of revenue.

* Maximization of resources.

» Optimal decision making and analysis.

An expert/knowledge system is a group of computer programs con-
ducting a task at the level of a human expert. Expert systems usually have
a huge database based on knowledge and experience gathered from
experts in a particular area (e.g., financial accounting, managerial
accounting, auditing, tax, personal financial planning). The expert system
interacts with the user by repeatedly asking for relevant data until it is
ready to derive a decision or conclusion. In other words, a sequential
series of questions are asked designed to procure additional information
in a reasoning process to help solve a business problem. Later questions
are based on the answers to prior questions. The answers are not neces-
sarily perfectly correct, but are logical conclusions. Besides reaching a
decision, the expert system provides its underlying logic.

The major elements of an expert system are the database management
system, the knowledge database, the inference engine, the domain data-
base, the user interface, and the knowledge acquisition facility. Each of
these components is fully discussed to achieve cost-effective optimal
results.
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A business application is a good candidate for developing an expert
system if it involves expert knowledge, judgment, and experience. The
business problem must be heuristic in nature as well as easily and clear-
ly defined. Expert systems are appropriate for unstructured situations and
tasks that are interactive.

The businessperson must be familiar with expert system shells that
are a collection of software packages and tools used to design, develop,
implement, and maintain expert systems. These are all discussed here.

Expert system development tools are available to simplify, facilitate,
and establish, or enhance an expert system. The development aids include
if-then rules, interfaces with databases, tools to better use spreadsheets
and programming languages, and tools to generate the inference engine.

Areas of expert system usage include:

* Financial analysis.

* Preparing budgets and forecasts.

* Analysis of accounts.

* Planning capital and staff.

* Appraising loan applications.

* Security and control.

* Audit planning.

* Preparation and analysis of reports.
* Reduction of risk.

* Investment and portfolio management.
 Appraisal of internal control.

* Merger and acquisition analysis.

* Project scheduling.

* Product and service evaluation.

* Tax planning.

* Identify areas of fraud.

* Identify manufacturing deficiencies.



