fe © Spiros Alexiou, Ph.D.,
CISA

Is an IT auditor who has been
with a large company for eight
years. He has more than 20 years
of experience in IT systems and
data analytics and has written
numerous sophisticated computer
programs. He can be reached at
spiralexiou@gmail.com.

FE AR EARD
P g I EL R § 4R

ITat: 4 R #7F
Advanced Data Analytics for IT Auditors

E‘ﬂ‘—'év\ +fra-+f*§ﬁﬂ Rt AL
- EAA DTN AR R
a5 & o & 315

TR AT T - Hik
AR AT A2 e B A M T T eh
. ¥

21»

FHPEAFT RS ZHEFP
anﬁé\f?ﬁ%fggl‘f}f, FLN 47 "’”ﬁ
B FH FRATE - B E AL
o FEHEN KETE G R
PLRGH - FRPE - T 8 7
k@G g E o AL LKA
PGS PP
I FHEA TRy F LT
2R T FTAHL S d F AR EE
it AR PR

PRAEB AN R jE DR
P ekt o473 02 > Blde

©OEEE AT — FERRE SRR R 2

L3 R
R R K
5

© O BMEm A — AT Ao §
BE AL RS R B
%’”“%%mif@g

v“*

A
[
J;

ﬁ

N }* 1\\:;- H\ >y
~=d (~‘\\‘\
g
» Xk

s
I
A | Ym

‘__.
~— T ..

aﬁﬂ

s
g

)N'.A.\_—A-
€

o~
W
_F\
mﬁm
(g{; N
&
X

—\

G o
>

‘%‘ o bt CZI

TR (S HH)R F

S s Tk
(Bl4r : A3 T 22 8B > £
EFB 33 LC o Aot T o
?%_Aééxiﬁ )

c HmARBR —mRFLETE
BEr RapTioe

PRl et A At — AR % -

R D ok A

FRLA 37608 473
AR S = o TR
i -

S S
© O HERA AL
R B o B AERE A e
WK EF FLP LK D
HAN S A AT
Fix F AP A, (B4
H39TF £ R PR
SRR R R N R S
Lo s BIT k sk
DR TR R
FHRESMGZEE L ARES
Woo-HmAPERR LR
AEEA AT o F FHE RS
% AP AR ¥ ERRIT
FPRBEBRETH S LT

ISACA JOURNAL #:#= # 11



A g F S RS L R RAIT
AARARL LS A o A TS 7R &

Eidsr o

SR HEE R R A
Tk (Gl4c B
éz?lpéﬂ-\?kﬁ oA
FE BB K RR P HES

’§#4§§%m%%
PR E AT
iﬁgkﬁﬁtﬁ

TICEN o lE"x‘F' F' ‘}'13 ¥
Flota A foe R
B E o J‘;: ‘”‘] i+ o
R E R e

~ ¥ oR
e
&-k

F
dok o b HE

T

-~

rd&\-ﬁ\—i;;g
woF SN TS

1‘-‘1’\-“7.)‘
>~
‘:M*‘*m?&‘

=

)
o~ -
o

‘!Il

3nks

B

i

= »
Pl & g )
Mﬁﬂk
A

=
o

(@,;m =] m_‘@:

T I T TH

S =y
& S o o )

<
a3

§ - SR TR A AT 00 P K
BRI (bl4e: o frd 3] & ~ 4o £1
B e @d R 2R A %
ZREAIRIE TR R R F Y A
Gl AR e B e By Al
AT ER R A A Y A6
FoWAeE DA A A TF LY
T e R TR A 45 o

= ""Jfg;‘»‘/"mw
U =315 Fs’?ﬁ%ﬁl*ﬁ FER TR
PR AR S - ﬁéa‘ﬁi’%— o fe ¥ M
KA § A E - AT T A A
frid 2 oenfl B RLP) AT R T 0 @ R PR F R
AR B A A é\m%. ol - ol
Yol BRI ﬁPF’s‘xﬁ' ﬂ\_E/F N S

’

?l’h

=~
[~

)

>

g
>
:

g

@
o
TR
=3

, ”»
& R

A L T
A

’G’?‘;%r.xziﬂﬂ ,
LG LE S ARETI
;‘./?Jm%ﬁt s
wFH -
JM‘r e AR v E FIRE
?Pﬁﬁéﬂ |chB ¥ ik B
+*’T“*?u ﬂ%#r:f:\%'%i%i

Pl
qg il
O

{
\

. 5 o)

Wi )}3\
‘%w%ﬁ*%ﬁﬁt

i<
5“ ‘m St

m?‘»%l&‘v

O TR

]
AL
=
o
X e
=N f;

g

\
;;:‘_
P10
*

(,\'
¥

I

=
L;..H

=

—
]
&

B i AT A 4T
G LEgE L E L
& B e

¢
.

.
G A
bs = o

bR M AR o A
e EHREH T TR
AL E > pliw g% 5wk
N BWARDN R F XB o b4
fl* FHRAFRAET L B R
CERE S TP RS0 fRE Y T
AAEIE s (e PR iy fog o e i
B en TR i o AR & R A D T
A FTR AT TR R T

P

§ S AEE s (e ]FB%P;\,QIVLE "’Z’;;E—;%

- <
I

e

- ,mly L

B

v

Ay 3

=l
%

ISACA JOURNAL ##= %

12



P R RRATAA AT 2

- TRALZFAPERIAN R TR

158 7?

e gL omigt o At
i dyn RN B THEHT
HELEBHGEFSE A TRELSS - (%
;z_l'E’lFKNb e AP A S ol Eh
R SR IR S R A

AT %Fﬁ’%vgfﬁ;g
15
AR l\i’ff'l%l"]‘éO

FHAN L LR K2 Fi A

© T RS R AR R A

c BREFTHEEEBUIED AR

R

ORI R R A R N S ]
?1"9+‘rm+ﬁ“%iﬁﬁ1¥p STERER 0 T4
P 2 ANH S 2 S i P o
RIS AE S "lﬁl“;/é‘xk@f‘_%ﬁ'er
TymE i (BR LR A HEFE

o

R\‘

*=

-
—

=

R R

aF kR - BERBEES T
N YR I
c AQE- B (o 'Fa“ f’ﬁ{*f'ﬁ_fri %
1 5)
COARELE e (0 TR
Fi)
. Z & ’f&al*’ﬁrlé\:’p\,ﬁ*,’a(ﬁgg
FOETFHE R
?ﬁ"ﬁ“fﬁ’rrﬁglii’fﬁii 1R eh
LR ot d - AR E S 2
105 % % 4p ¥t d ?IE—’_"F% friE = 01048 R
P22 EM o V- BHFEABEAEEFLE
ST L R B AT

£EEE 2 BIRREAGRERE QE L
dopt s FRMF NS L QT RARL L o
FHRERF LT TA- BER AR
e Pedic® > §FHREE S FKE
FA A E R L RELTG VR
i 97 MR F e 3R

T+ a0 g {ﬂt?{}?i‘? s —:\\'u;ﬁ‘_ﬂz—ﬁl‘ zt

’%*’%*‘4

B ’f Wi SRR EApHE R B

i m

d 3N s 3R R (TR S
B EE R A D T A

R OPRE o TORpEE R Pl R

IR EiEAE o BB R RS FHRBHF o L
BiEg 8T P« BRI Lt
B R e gy AL P IE 0
’:F'*QAF‘&J"—EF-R ’ /,\}i ERE %E_}\‘Ej\tpq 'J? ™
PiEATARHERL  p 25 A R3RT -
TR

BEAAT H ant R s o T I FER
AT ERRIVEL AP ST

A

gﬁ%?ﬂg%&ﬁ%ﬁwﬁﬁ%’
[ i

s F-oHEROAFLhF LMY

NH T w

e

3y

R BERSY R AL

v
Z#c s e s %)
« B3 FRpBEaIPite

AR RS EE AR RIOT R B
E=1

£ = - 3> ji_li’,,_"[}'a-itl ﬁq?;}':lﬂ&/ﬂ\%@
ko RLIEFEF A BRHEOTELSHE
R %‘»%‘J/w\ g]a Z#HY hy - a_;g
(X, *, +)°

ISACA JOURNAL ##= %

13



* *
*

*

x X ox HE2 x

* x

*
* *

Source: Spiros Alexiou. Reprinted with permission.

FRERALTEE BEEOL R R
IR AREIEFE TR R EAo¥
FEo - BEETHETHBEE DR
HARR o AT R - IF LW A DR K
g_rﬁ;fgu/m T 5 o BEAR Hbi’ﬂ#}é}»l‘i‘ g AN
FERE T FPHEE ERE (BgE) A
%1,_ EZFERARELT %’%mi;gi Flpt 2
B ABEAREI BANEE o AR
- BRI TR xfj\r,zm#ﬁ A R
@vuugia@ﬂ%~gdﬁf”2$ in
LR 678’1%’9%%3&;/,@’***#:&&@
MRS GEFfRF AR F

%wmnéﬁﬁé\&i&#g?%k
Sk if— P it E AR W R
WhREMEACVAZ o ARICHEEPD ~F
R o

LEPEP

A B SVYM) TR A 473 2 fob
HUF0L 0 FIZSVME & 7 it BAEH Tk 7
PR GR T e RS
$HGA R ES o SVMB A R
43 4 SVMig * Em e F AL & k3
RTE IR g P R 2R
PURAE T oo SYM Tk g T & R 1w
i RS BT TR SR

%

PTRA A TR & AR Uit
e BLEE R U iERE & o Ao B]297 T o
%&’giﬂmigﬁ%iﬁvwﬁbﬁ

LG ] (4o AR
Matent e Jf e LR )e

BI2E 7w SVMJE * »t 5 471 B 0 F
BEE (RBfer » 7). 05 f g
T G BB f[;?y;jl:ig?guf,\%;u—s FapAN

T it A BEARE SR UET
nEEA Y BEBEE ““F"“m&ﬁ#ﬁp » SVM E_

EREFRAHPRL > W
% AR ?E_M &% "'ﬁim‘fﬁrﬁi"%%
*%%ﬁ’ﬁ Hegsrtrrgpv
RN INES SR ¥ mﬁx T ek T Bk
(4rR®12¢ HBAL BB) 224 5t - - B
BEY VRTHS Bk T i R
a’?ﬁ'—'ﬁ?&\#’? E5% o F|pt > SVMEig * 2t p
S ETEP LR
(4] {?‘ m“’q‘ engh) kot G
SR 0 e xjéx%ﬁ‘;:! A s o~ B
RIferd SR Sz o 1012

ﬁZSW&”“ﬁﬁﬁ‘ﬁmpV%b

S ™ *0 3 7 @ en T B &
(m%‘]fr’jﬁ ’&Il/) ,?am
O

Source: Spiros Alexiou. Reprinted with permission.
= JUEAR LA
o4 (CBR) =2 $3#d 318

K = O 4 i B AE - et Wz
Mk AR F 2 BT R e

ISACA JOURNAL ##= % 14



- R CBR¥ & AFHEY G55 H
Renfzd-2 x> g r__“g S

AR edih i A R F 3
iz (W3-

< i 2 R AR E 2 TR
ERITAE R 0 F] U CBRe- B
u;n]‘&E,gg Lr}; B oA e f‘_—-i: 2 v
W € ERL o R AR o %k
FA R - n@;&ﬁ& Fehe ok
- 2 B RiT % 5] (Kk-NN) »
feFle ko3 L4774 kv i
3 o CBR™ j2 i * 247 3 & B4
f%f_’iﬁ % b siTfE R o @ * CBR7
- BERAHFEIVPEP R — 1B F L
Hoo4r 8% 240458 ¢ ok s Xt
B> Tt o CBR¥t* 4 %- BriEd 5%
AT ERTR B R G o B 4 R

7

-

. mE O ‘W
Mo
® ey “J tW

- e e
RN N

T o R
13 n R Ay R

.—3 s

N

L&

o
=

hrl

e

m
*e,«
énbn

4B 5+ CBReG|F IV 5 2 4
E'Jg}%“‘ﬁﬁif’fﬁ’f’ﬁ l«gt.»l 13, 14, 15, 16, 17 , I/}IJ
%,%aaﬁ%%wﬂﬁiﬁﬁ’Piﬁ
SRR EE R0 A o s

W R FRRN T KBk g
¥ o 19

A SRR

;ﬁé‘ ﬂ@ (ANN) a5 2 8
Wl M SRS R A g RRY
TH Y & ”'ﬁi’* TR E (31?]%) AAA
VA - B Adde ko (%

B e FATHF R E L WP ?%EEF
ANN 4 B8 7 1 I FE b %EiE'Hi%]ﬂz o Fpt o
ANNF 4 AR % - fﬁ&"‘%ﬁ MR Se) N

’ f’%,‘z-«f
Bk B AL bl
Boo gL E kK & %{?ﬁ"éﬁ"j\?&
FEP o mE R E L IR
B0 g o st IR AL
(Mg e A TS Ak B -
J’E’f’%ﬁ»(‘ﬁ‘—"-ﬁg)’ﬁ#ﬁfﬁg IRV ALRANES

S

fm e

?Ezlﬁ*’;g:p\%viq.;‘moﬂ’m > ANN
FAMR LB B HAP
WANN* Fo S é[ﬁ%\:”‘%‘i%f}l}—}’
:}LI%’* SR E R AR T Ak
Rl S22, g d @ g hE ok
FL’:%Q*ANNIF,VJ}[FI’]‘EF B A

£ o

P

ST AR TR A T AR 2
'i“’/j—aiﬁfapé‘ﬂiﬁal? ‘T"P(E'Jf
DTS YRR Y
*REFEEIZ»KT#Z&J FLR £
FEIOCFED P IR EE E R .
S #%‘iﬁﬂﬁgﬂmx%* TR Fl‘}'@
FAEEIR A o bldo o AT
R2EBLEEFAM DT KA SR
o SE48 A HRRIE- AR ® 1 (% 3 e
L3R B - BRI R G - R F
@JF’L PR T B o WA i R AL
RIS j*“ar);g, mFF Bovr* T
Bk Lok < oy R iR
EME_';’ 4'23"‘ BLRE o 1’\&]}[ %8 g Lok

A 5—:—3;:1[%-% RN Rdeacd H- F
°E\“F“ lﬁiiﬁavmzk\pbbq,\-glf AV IAE
P BER FRERE Mg e
W] ¥ oA R R L RALT A IR IR B
Fethd o - A B g S R TR

PRI S L H T AL A
PTG W A - B
F oo RN P R T IR E 1;-1.{%’}7](m
T F R AT DS
TS W o dodt o RS T Y zix‘“ © iR
TR FREAER T FREORD] > RER
§ B AR Bl 4 -

‘-{FA\H—

lg T

T
2/

¥ ¥
P11

=

bl (

ISACA JOURNAL ##= %

15



Bl 3 %

BN IR R H

F7R° 25 AR R O BOARIT R
& F' B j\ff AR 3R
F 3 F BB AT R B P e fRA% G
e~ X B R
LRG| E
B
s (5] .. . %
) & Py )
1 2 B N
Source: Spiros Alexiou. Reprinted with permission.
L Eph o B %A L0 LI R hh

ET R s Tﬁ#afﬁ%ﬂﬁ’?
et Ea BT A DT
ks o - ll}ﬁ,\ ﬁ‘ml,vl]—)- ) L
HAT AR R 0 B 3F S iR
doot FAE o nE ot el 1R ke
2P o 2

AR SRR (PA ghat 3 2 A7

TS ENBBHEPREAL TR
AL P ME AL
HAE o R TREES TFIH

;vj\ﬁd—l[%iil» (e 5 8% ~ P &)

%@%f'}’ B PAR S fém—,/)é\' Ui Bl
ﬁ}“wgtmgt?g ,‘z—ouwllr" ok A 4k
TRl EREAES AT AEFLILG B
58 y%ﬁﬁ%&’l*ﬂ?%ﬁm
SHAAPM > AG(Y ¢ 7 - B HEF
BEES S V- %E"J"”aﬁﬁf—ﬁﬁ
ey e g Hv el PlEhi Y- A
ﬁ‘ho

BAE A = ixadre- BEG ST
A EIR S B R A F R T pha 2L

ad

AR A L T A o F AP T L
oA RATEARR T E - e (kT
fh) m A FES BRE

A ghA 7T URES AT R F S &
PECRBCA L F pheh o TRV ELE T fRTAR
Fit o - BE B+ & e
frdp PFEL oA BT 2E0T R Bl B S
%Wiﬂmhﬁﬂ’ﬂﬁ¥ﬁﬁi@n%
Bern o B3 b 67 F % 5
¥oe

L Wdasedi

Source: Spiros Alexiou. Reprinted with permission.

ISACA JOURNAL ##= %

16



KA B2 RFE AP Ef2

T I B S R (L TR I
A dfer o R E AT - S
(44 %—"‘frlgw-ﬁﬁli)"?)xé”#ﬁ%f
i o2 LRAED % :ﬁ&\;‘i‘t ;é
(FHTF L7 - T Fay wg b 245 ¢
UFREREPE S LEREL
’g PZ’;$?’f7P#Fj:rrim°_*l}L’
HEA R F g ARP L AAH A
E o RS EHT L Lk Y % =
FAREA S E

it
™

M-

*m
T
/4

R R N R A
_";f; g?’rﬁ ¢¢L1;?€;é~§§%’?
1E %ﬁm‘g‘.iﬁi‘%

il FANNﬁfBR:‘%QéﬁW

’fz‘l[’“l illﬂma‘\aﬂ&’;ﬂjlg LR FReT

TR PR A PET 2T
ﬁﬁ%"}k‘é Rer L et iR e
1B hpEs o %Ffﬂﬂﬁﬁﬁf
f%éﬁ’ﬁ*ﬁm,ﬁ,#’ﬂ FIART
(T @R JECRRERAER

i Lgmf@fk\w@ﬁ?ym@;wx%
L BF R TS S Eka B AL O
TR e blde o P ET R ER P
CBRA #TE 8 § Lo d A 47 b seed ol g
AR R B W BV o
* Aty ,Fﬁiv’ % B > F] @ v 4748
F2o Joh o d BFEATR ST HRR AP
ﬁ;éﬁﬂ%\%‘r ‘*%f{@ L I
Bt e g __ﬁ‘;@.} B gEE
T AR R T e

FOROR A ATHE L LT U F
BAEPARFERTHS EF I R
ﬁﬁ%&%ﬂ*%$ﬁ05§?%&%ﬁ
e A B (E U7 B ) s
W E BRI Epls s o B BV S
SEAF T A Y AP AR KA TR
o R B AP AR P ARATE W PR Ao
I i3k —‘ﬁ‘x;}io

-}

:ﬁlﬁ'—m‘,i?i

m}‘

whoorE B B R e

END NOTES

1

EYGM Limited, “Harnessing the Power of
Data:How Internal Audit Can Embed Data
Analytics and Drive More Value,” EYG no.
AU2688, October 2014,
www.ey.com/Publication/vwLUAssets/EY-
internal-audit-harnessing-thepower-of-
analytics/$FILE/EY-internal-
auditharnessing-the-power-of-analytics.pdf

Izza, M.; “Data Analytics and the Future of
the Audit Profession,” ICAEW, 22 April
2016,www.ion.icaew.com/MoorgatePlace/p
ost/Dataanalytics-and-the-future-of-the-
audit-profession

Rouse, M.; “Data Analytics (DA),”
TechTarget, January 2008,
http://searchdatamanagement.techtarget.co
m/definition/data-analytics

Ibid.

Jones, A.; “Top 10 Data Analysis Tools for
Business,” KDnuggets, June 2014,

www.kdnuggets.com/2014/06/top-10-
dataanalysis-tools-business.html

Thiprungsri, S.; M. A. Vasarhelyi; “Cluster
Analysis for Anomaly Detection in
Accounting Data: An Audit Approach,”

The International Journal of Digital
Accounting Research, vol. 11, 2011, p. 69-

ISACA JOURNAL #:#= # 17



10

11

12

13

14

15

84, www.uhu.es/ijdar/10.4192/1577-8517-
vll 4.pdf

Munz, G.; S. Li; G. Carle; “Traffic
Anomaly Detection Using K-Means
Clustering,” 17 January 2016,
https://www.researchgate.net/publication/24
2158247 _Trafc_Anomaly_ Detection_Using
_K-Means_Clustering

Dhiman, R.; S. Vashisht; K. Sharma; “A
Cluster Analysis and Decision Tree Hybrid
Approach in Data Mining to Describing Tax
Audit,” International Journal of
Computers & Technology, vol. 4, no. 1C,
2013, p. 114-119

Op cit, Munz

Auria, L.; R. A. Moro; “Support Vector
Machines (SVM) as a Technique for
Solvency Analysis,” DIW Berlin, German
Institute for Economic Research, August
2008, www.diw-
berlin.de/documents/publikationen/73/88369
/dp811.pdf

Abd Manaf, A.; A. Zeki; M. Zamani; S.
Chuprat; E. EI-Qawasmeh; Informatics
Engineering and Information Science,
International Conference, ICIEIS 2011,
Proceedings, Springer, 2011

Doumpos, M.; C. Gaganis; F. Pasiouras;

“Intelligent Systems in Accounting,”
Finance and Management, vol. 13, 2005, p.
197-215

Curet, O.; M. Jackson; “Issues for Auditors
Designing Case-based Reasoning ystems,”
The International Journal of Digital
Accounting Research, vol. 1, iss. 2, p. 111-
123, www.uhu.es/ijdar/10.4192/1577-8517-
vl 6.pdf

Liao, Y.; V. R. Vemuri; “Use of k-Nearest
Neighbor Classifier for Intrusion etection,”

Computers and Security, vol. 21, 2002, p.
439-448

Denna, E. L.; J. V. Hansen; R. D. Meservy;
L. E. Wood; “Case-based Reasoning and
Risk Assessment in Audit Judgment,”

16

17

18
19
20

21

22

23

24

25
26

Intelligent Systems in Accounting, Finance
and Management, vol. 1, iss. 3, September
1992, p. 163-171

Ho Lee, G.; “Rule-based and Case-based
Reasoning Approach for Internal Audit of
Bank,” Knowledge-Based Systems, vol. 21,
iss. 2, March 2008, p. 140-147,
http://dl.acm.org/citation.cfm?id=1344916

Singh, A.; S. Patel; “Applying Modified K-
Nearest Neighbor to Detect Insider Threat in
Collaborative Information Systems,”
International Journal of Innovative
Research in Science, Engineering and
Technology, vol. 3, iss. 6, June 2014, p.
14146-14151

Op cit, Liao
Op cit, Singh

Chao, H.; P. Foote; “Artificial Neural
Networks and Case-based Reasoning
Systems for Auditing,” Accounting Today,
2 July 2012,
www.accountingtoday.com/news/artificialne
ural-networks-case-based-
reasoningauditing-63178-1.html

Koskivaara, E.; Artificial Neural Networks
in Auditing: State of the Art, Turku Centre
for Computer Science, February 2003,
http://citeseerx.ist.psu.edu/viewdoc/wnload?
doi=10.1.1.67.459&rep=repl&type=pdf

Fanning, K. M.; K. O. Cogger; “Neural
Network Detection of Management Fraud
Using Published Financial Data,”
Intelligent Systems in Accounting, Finance
and Management, vol. 7, 1998, p. 21-41

Rand Corporation, Delphi Method, Rand.org,
www.rand.org/topics/delphi-method.html

Liu, C.; Y. Chan; A. Kazmi; S. Hasnain; H.
Fu; “Financial Fraud Detection Model

Based on Random Forest,” International

Journal of Economics and Finance, vol. 7,
iss. 7, 25 June 2015, p. 178-188,
https://mpra.ub.uni-muenchen.de/65404/

Op cit, Chao
Op cit, Liao

ISACA JOURNAL ##= %

18



Quality Statement:

This Work is translated into Chinese Traditional from the English language version of Volume 6, 2016 of the
ISACA Journal articles by the Taiwan Chapter of the Information Systems Audit and Control Association
(ISACA) with the permission of the ISACA. The Taiwan Chapter assumes sole responsibility for the accuracy
and faithfulness of the translation.

A4 S
ISACA 4 44" g AISACAE g 722 T » E4-4SACA Journal 2016,Volume 6 # s77v F <& /7 i o < 77
B E LR i BRI FFELS G fF e

Copyright

© 2016 of Information Systems Audit and Control Association (“ISACA”). All rights reserved. No part of this
article may be used, copied, reproduced, modified, distributed, displayed, stored in a retrieval system, or
transmitted in any form by any means (electronic, mechanical, photocopying, recording or otherwise), without
the prior written authorization of ISACA.

RREE

© 2016 of Information Systems Audit and Control Association (“ISACA”). 77 » ZLiISACAZ o #2HE -
7 fj’,/yg,’,,ﬂg;;c,/g # o~ B _gjgy SRR S FCTF S E T ,p;,;z %_."fé/?‘ﬂ%ﬂ_é,ﬁ N _g(}(lyg/}ﬁ—s';(f(f—; -
B B NEEEE S ) o

Disclaimer:
The ISACA Journal is published by ISACA. Membership in the association, a voluntary organization serving IT
governance professionals, entitles one to receive an annual subscription to the ISACA Journal.

Opinions expressed in the ISACA Journal represent the views of the authors and advertisers. They may differ
from policies and official statements of ISACA and/or the IT Governance Institute and their committees, and
from opinions endorsed by authors’ employers, or the editors of this Journal. ISACA Journal does not attest to
the originality of authors’ content.

Instructors are permitted to photocopy isolated articles for noncommercial classroom use without fee. For other
copying, reprint or republication, permission must be obtained in writing from the association. Where necessary,
permission is granted by the copyright owners for those registered with the Copyright Clearance Center (CCC),
27 Congress St., Salem, MA 01970, to photocopy articles owned by ISACA, for a flat fee of US $2.50 per article
plus 25¢ per page. Send payment to the CCC stating the ISSN (1526-7407), date, volume, and first and last page
number of each article. Copying for other than personal use or internal reference, or of articles or columns not
owned by the association without express permission of the association or the copyright owner is expressly
prohibited.

Y
ISACA Journal 7# # ISACA 7/ 4% = ISACA 5 — R FAFRE # A Lerf fpjrinh - 2 g fiRIF EIEFF

ISACA JOURNAL # #~ # 19



# A1 4% /7ASACA Journal -

ISACA Journal /e ##:77% £ % 7 4= 54 £ /rﬁ_b_ N W
ﬁb%jﬂfgf-?ﬁ§7;fzﬁf7frﬁ A /fyﬁ/—'/
.ﬂi /2‘ /—5—7‘,_,5/]l /z\ F7/7/§,7/é//4 o

(Rl
Rt

7 A7 2ISACA 14 2 FF 2 FLH 55 TT s
* T miEy “77 f o ISACA Journal #/

Y

>

\"IT ‘]\\
h‘é- Eiy
T Gl

FAAPE T RLRARE P RPFRIAPHTHE 2 F - F5 A v # G LEAE K p
FIEFISACA 5772 7 77 o 4of F £ - #0475 ISACA Journal ;f;; 7 Copyright Clearance Center(sx /& 7+
;B ¥ w0 4 pk 227 Congress St., Salem, MA 01970) # 7 » * G > % 72%250 AELACF T A Fyzﬁk
025 £ £ o jrgg -~ % 7Rl 2 i CCC+atg# » 2z ISACA Journal 2 ISSN % #5(1526-7407) »
F2 K s BE A F Mo ‘,'f 7R A //? AP PRLE G2 s BB X ISACA VK fE ST F ﬁ’ﬂfr
TR ER ELS o

ISACA JOURNAL #:#~ # 20



