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Critical

a discussion of the

thinking skills can be devel oped by
research issues into the education process.
audi t
research issues and stimulate thinking.

risk

i ntegrating
W descri be how
nodel can incorporate
Fi gures and tabl es

are provided that can be used in the classroomto facilitate

the discussion.
i ndependent assessnents of
t he mat hemati cal

Recent di scussions about
hi gher education in general
(Barnett, 1992; McCaughey,
1992), and accounting
educati on in particul ar
(AECC, 1990 & 1992), have

guestioned the relationship
bet ween t eachi ng and
resear ch. At the sane tine,
the | argest accounting firns
in the US have asked
educators to pr oduce
graduates who are not only
wel | -trai ned but al so
capabl e of critical thinking
(Big-8, 1989). In Position
St at ement No. 1, t he
Accounting Education Change
Conmi ssion (AECC, 1990, p.
307-8) states that "...pre-
entry education should |ay
the base on which life-Iong

learning can be built" and
that the focus of education
shoul d be "...the

Parti cul ar

formof the audit

i ssues addressed are the
i nherent and control risks and
ri sk nodel
devel opnent of anal yti cal

and critical
on nmenori zing

t hi nki ng, not
pr of essi ona

standards. " W rmaintain
t hat t he rel ationship
bet ween t eachi ng and
research is particularly
rel evant to educating a
life-long learner who s
capable of analytical and
critical thinking.
Utinmately, teachers and
researchers in accounting
have an influence on the
practice of accounting. As
educat ors, academ ci ans

produce graduates who wll

assunme | eadership positions
in the profession. As
researchers, academ ci ans
anal yze and critically
eval uate aspects of current
practi ce. Resear ch provi des

the analytical and critical
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perspective that teachers
can bring into the education
pr ocess.

An audi ting cour se
provides an opportunity to
enphasi ze critical thinking

by incorporating researchﬂ
results into teaching. Qur
purpose is to describe an
exanpl e of how we

i ncorporate research issues
in our auditing course and
to conpare our presentation
to textbook presentations of
the sanme topic (See table 1
for a listing of textbooks
considered in this study).
The exanpl e consi ders
presentation and discussion
of the audit risk nodel as
described in SAS 47 "Audit
Ri sk and Materiality in
Conducting an Audit" (Al CPA,
1983). Specific issues are
measur enment problens rel ated
to inherent and control risk
and the nmathematical form
appropriate for the audit
ri sk nodel. The approach
critically eval uat es t he
status quo and considers an
alternative audit risk nodel

devel oped in a st udy
sponsored by the Canadian
Institute of Chartered

Accountants (Cl CA).

Iwe  consider research  to
include the public product of any
scholarly activity (see Boyer,
1990) .
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Table 1: Textbooks Considered in this Study

Author(s) Date Title Edition
Arens and Loebbecke 1994  Auditing: An Integrated Approach 6th
Carmichael, Willingham and 1996 Auditing Concepts and Methods
Schaller
Guy, Alderman and Winters 1996  Auditing 4th
Kell and Boynton 1992 Modern Auditing 5th
Konrath 1996 Auditing Concepts and Applications: 3rd
A Risk-Analysis Approach
Pany and Whittington 1994  Auditing 1st
Ricchiute 1995  Auditing 4th
Robertson 1996  Auditing 8th
Wallace 1995  Auditing 3rd
The audit risk nodel is detection risk (DR). Bot h
the first conceptual nodel pr obl ens have been
of the entire audit process considered by researchers
to be included in the US. and their results provide an
pr of essi onal auditing opportunity for students to
st andar ds. Although gain greater insight into
devel opnent of the nodel was the power and problens of
a naj or step for the the audit risk nodel.
audi ting pr of essi on,
concept ual nodel s cannot Independen_t Assessment of
mrror all details of an |Nnherent Risk and Control
actual event. A model nust Risk
make sinplifications — when Al though the audit risk
dealing wth conplexities, ppdel is included in the
and the audit risk nmodel is Ajcpa s pr of essi onal
no excep_tl on. AI | factors audi ting st andar ds, t he
incorporated into the nodel. than experiential. The
In a practical sense, the gefinition of IR in SAS 47
audit risk nodel does not  (para 20a) is:
represent an actual audit
si tuati on. Inherent risk is the susceptibility of
an assertion to a material
Two problens that stem misstatement, assuming that there
f_rom L. ) ) concept u_aI were no related internal control
sinplifications in the audit structure policies or procedures.
risk nodel are (1) the [emphasis added]
i ndependent assessnents of _
i nher ent risk (IR and IR is based on the
contr ol ri sk (CR) , and (2) likeli hOOd Of m sst at enent s
the mechanics for conbining occurring if no controls
t he ri sk el enent s, were in place. The absence

specifically, IR and CR with

of control s is a
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ci rcunst ance
t hat never exi sts in
reality. Al'l transactions
occur in the presence of an
existing control structure
t hat not only detects
m sst at enent s, but al so
prevents their occurrence.

The preventative
of controls (PIC) and the
detective effect of controls
(DIC) are incorporated in CR
per SAS 47 (para. 20b):

Control risk is the risk that a material
misstatement that could occur in an
assertion will not be prevented or
detected on a timely basis by the
entity's internal control policies or
procedures. [emphasis added]

The distinction between
IR and PIC is inportant. W
explain the difference to
students with an exanpl e.

hypot heti cal

ef fect

Every Monday, employees sign their
timecards from last week and turn
them in to their supervisor. By
Wednesday, the supervisor reviews
the timecards and forwards them to
payroll for processing.

The requirenent that
supervi sor review and sign
the tinmecards is a control
in place to prevent paynment
of wages to fictitious
enpl oyees. IR is the risk
that soneone, other than a
legitinmate enployee, would
be paid if the supervisor
did not approve the tine
cards i.e. if the contro
did not exist. Since the
supervi sor does approve the
time cards, IR assessnent
requires an audi t or to
i magi ne the risk inherent in
a situation t hat never
existed. |If the supervisor

t he

89
detects no fictitious tine
cards, does this inply that
no fictitious time cards
would be subnitted in the
absence of supervi sory
checking (IR issue) or does
this inply that enployees
will not submt fictitious
time cards because t he
supervisory will catch them
(PIC issue)?

W use Table 2 to help
st udent s under st and t he
issue. While the auditor is

assessing IR the inpact of
PIC may also be considered

because t he audi t or can
observe the joint effect of
PIC and IR but not the

effect of IR alone (see the
first two rows of Table 2).
G aham (1985, p. 35) wote:

As a practical matter, controls or the
control environment enter into
inherent risk assessments, since we
are likely to consider their presence
and effectiveness before setting
audit strategy and the nature,
timing, and extent of the procedures
to be performed.

Once students understand
t he difficulty of
di stinguishing IR from PIC,
we explain the inportance of
this difficulty to audit
risk (AR). PIC also may be
consi dered when assessing CR
because t he st andar ds

include both PIC and DIC in

CR. If both IR and CR are
reduced because of PIC, the
i mpact of PIC has been
doubl e- count ed by t he
audi tor. Doubl e-counting is
a concern because DR and
subsequently AR will be too
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high if IR and/or CR are too
|OMLE

Two other factors confuse
the distinction between IR
and CR for students and for
practical application: (1)
information used to assess
IR and CR is simlar
(wall er, 1990), and (2)
tests of controls do not

nmeasure CR excl usively.
I nf ormati on identified in
SAS 47 to be considered in
assessi ng IR i ncl udes
managenent factors
(turnover, reputation, and
integrity) and results of
prior audits. Arens and
Loebbecke (1994), Quy,

Al derman and Wnters (1996),
Kel | and Boynton (1992),
Konrat h (1996) , and
Robertson (1996) include the
sane factors in their
t ext book descripti ons.
Carm chael, WIIlingham and
Schaller (1996), Pany and
Whi ttington (1994), and
Ri cchiute (1995) excl ude
managenent factors but
include results from prior
audi ts. Simlar nanagenent
factors also are considered
in eval uati ng a contro

envi ronnent , and pri or
audit's results certainly
are dependent on t he

controls in effect at the
tine. Thus, the information
sets on which IR and CR are
conditioned overlap to sone
extent.

2 The effects of this double-
counting on DR can be seen in the
di scussi on of mat henat i cal
formul ati on on page 10.

Accounting Educators' Journal
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Table 2: Conceptual Model Of An Audit (SAS 47 vs Extent of Audit Testing (EAT))

Assumed assessment

Timeline of events per:

SAS 47 EAT
Entity exists without controls; material misstatements may IR
occur (see note below)
Entity exists with controls; material misstatements may IR & PIC
occur
Material misstatements that occur may not be detected and CR DIC
corrected by controls
Material misstatements that are not corrected by controls DR DR
are not detected by the auditor
Undetected material misstatements may exist in the audited AR AR

financial statements

IR, CR, DR = Inherent Risk, Control Risk, Detection Risk; all per SAS 47
PIC = Preventative effect of internal controls

DIC = Detective effect of internal controls

Note: This condition never truly exists.

Tests  of controls are because these "errors" never
described in all textbooks happened.
as tools for assessing CR A
However, tests of <controls
eval uat e t he nunber of

auditing textbooks
considered for this paper

erroneous transactions Present IR as conceptually

di stinct from CR Al t hough
g?npaifgn;gcgrgn;otal nuqﬁs; conceptual |y independent, IR

conpari son assunes maxi num and CR are not enpirically

: di stinct (Libby, Artman, and
IR because the denoni nator PN _ .
includes all transactions. W!lingham 1985 Spires and

To be consistent with SAS vardl ey, 1992). A
- P t ext books except Wal | ace
47, a direct indicator of CR . .
: identify factors that can be
woul d consi der only
. : used to eval uat e IR
erroneous transacti ons in .
t he denom nat or To assess separately and prOV|de an
' exanpl e of i ndependent

CR independently of I R,
tests of controls should assessments of IR and CR

Only Wallace (1995, p. 454)
conpare prevented and found speci fically ref er ences

errors to ot herwi se .

eI I ONEoUs transactions research results regarding
Thi s conpar i son ié the dependence of CR and IR
unobservable if IR is less ang onéts any Iexanple O;
t han maxi mm The :g epgncgnt evaluations o

identification of prevented an :

errors and the transactions If the audit risk nodel
in which they would have is presented to students in

occurred i s i npracti cal the sanme rmanner as the
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t ext books' presentation, the
conplexity of applying the
audit risk nodel in practice
is not present ed. The
inmpression that IR and CR
can be assessed
i ndependently is i mpli ed.
Better st udent s struggl e
with t he di stinction.
W t hout a nmeani ngf ul

di scussion of the practical

problem wth the nodel's
conponent s, students may
sinmply nenorize the form of
t he nodel because t he
meaning behind the nodel

seens to contradict reality.
I nst ead of letting
opportunity pass, a critica

thinking approach can be
applied and the nodel can be
anal yzed by conparison of an
alternative audit risk node

devel oped i n Canada.

The CICA sponsored a
research st udy entitled
Ext ent of Audi t Testing
(EAT, 1980) that presents
another audit risk nodel
The EAT risk nodel addresses
two practical problens that
can confuse students: the
i mpossibility of observing
IR and t he di stinction
between PIC and DI C A
chronol ogi cal representation
of an audi t conpari ng
conmponents of the EAT and
SAS 47 risk nodel s is
contained in Table 2. An

entity initially exists with

some control structure in
pl ace. As transactions take
pl ace, mat eri al
m sst at enent s may occur

Material misstatenents that
occur may be detected and

corrected by
subsequently, by

controls or,
t he

Accounting Educators' Journal
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audi t or. Utinmtely,
undet ect ed mat eri al
nm sstatenents appear in the
audi t ed fi nanci al

st at enent s.

The EAT nodel divides SAS
47's CR into PIC and DIC
An assessnent of t he
conbined risk of PIC and IR
can be made from the
auditor's observation of
n sstatenents detected by
controls and by the auditor.
An assessnent of DIC can be
nade by observi ng
nm sstatenents detected by
the auditor, but uncorrected
by controls. Under SAS 47,
an auditor nust attribute
nm sstatenents detected by
controls and by the auditor

to ei t her an i nher ent
susceptibility of t he
account to misstatenent (IR
or to a failure of the
control structure to prevent
the misstatement (CR). The
concept ual risks assessed
per SAS 47 do not coincide
with enpirical events, and
an evi denti al basi s for
di stinguishing IR from CR
cannot be gat her ed.

Presumabl vy, auditors
actually assess risk in
accordance with t he EAT

definitions: an assessnent

of SAS 47's IR is an
assessnent of t he
conbination of PIC and IR
and an assessnent of SAS

47's CR is an assessnent of
Dl C. If so, the two npdels
are equivalent in practice.
However, a practical concern
is the possible double-
counting of PIC
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SAS 47 (para. 24) says
"the audi t or m ght make
separate or combi ned
assessnents of inherent risk
and control risk."
Car m chael , WIlIlingham and
Schal | er (1996) , Quy,

Al derman and Wnters (1996),

Ri cchiute (1995) and
Robert son (1996) al so
mention this alternative,
but only Wallace (1995, p.
455) i ndi cat es t hat a
conbi ned assessnent is

preferabl e. The conbi nati on
of IR and CR, which EAT

calls prior probability of
error (PPE), is the error
r emai ni ng after controls
compar ed to al |
transacti ons. This is the

conpari son nmade by tests of

control s. Thus, in a
typical audit that enploys
tests of control s, t hose

tests are providing evidence
for the comnbined assessnent
of IR and CR, not of CR
al one.

The
literally

probl ens with
appl yi ng t he
concepts in SAS 47 to rea

events provi des an
opportunity for students to
analyze the situation and
critically consi der
alternative actions. As a
conceptual nodel, SAS 47 is
a usef ul t ool for
under st andi ng. As a
practi cal gui de for
conducting an audit, SAS 47
nmust be approached with
care. Students can be
encouraged to develop their
own al ternatives. For
exanpl e, i f tests of
controls are perforned and
CR is assessed at |ess than

93
the nmaxi mum based on the
results, IR coul d be
assessed at the maximum to
avoi d doubl e-counti ng. | f
tests of controls are not
per f or med, but , in t he
auditor's judgnent, setting
IR and CR at the maxinmum is
t oo conservati ve, t he
auditor could assess IR at
less than the maxinmum and
assess CR at the nmaxi num
O hers may suggest that any
risk reduction potentially
attributable to IR could be

considered as an assessment
of the control environnent.
Then, t he audi t or coul d
al ways assess IR as maxi num
and reduce CR

Mechani cs of Conbi ni ng
Ri sk El enents

SAS 47
components of audit
does not define
relationship whereby they
conmbine into audit risk.
The standard (para. 21) only
says "detection risk should
bear an inverse relationship
to i nher ent and contro
risk." The multiplicative
relationship bet ween
components is found in the
Appendix to SAS 39 (para.
4), which states "the nodel
is not intended to be a
mat hermat i cal formul a C.
however, sone auditors find
such a nodel to be wusefu
when planning appropriate
risk | evel s for audi t
procedures to achieve the
auditor's desired audi t
risk."

Wth the
wal | ace, al |

descri bes t he
ri sk but
t he

exception of
t ext books

AR = IRUOCR DR
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present the SAS 47 risk
nodel in t he foll ow ng
mul tiplicative form

Assessnents of IR and CR
are mathenmatically conbined
with targeted audit risk to
compute planned detection
risk:

DR = —PR
~ IR*CD

Wal | ace’s presentation is

simlar; the only difference
is t hat she omts IR
Unl ess di scussed further,
student s | earn t hat t he
multiplicative form of the
audi t risk nodel is the
st andar d. Students mss an
opportunity to critically

eval uate the appropriateness
of conbining risks in a
mul tiplicative fashion

Thi s nmul tiplicative
fornul ati on of SAS 47's
audit risk nodel assunes a
condi ti onal rel ationship
between conponents of the
nodel and is appropriate if
the definitions of inherent,
control, and detection risk,
as stated in SAS 47, are
literally applied (Yardley,

Accounting Educators' Journal
Vol umre X, Nunber 2

1989). That is, IR is a
j udgnent about the entity's
ci rcunst ances, CR IS a
j udgnent about the control

structure conditioned on IR
and DR is a judgnment about
t he auditor's pr ocedur es
conditioned on IR and CR
These j udgnent s are
estimates of actual risks
exi sting in the environnent.

However, if assessnents
of inherent, control, and
det ection risks are
j udgnents about the risk of
mat eri al m sst at enent s in
t he fi nanci al statenments
gi ven t he i nformation
avai |l abl e, t he simpl e
multiplicative form of the
audit risk nodel is not
appropri ate. These are
subj ective probability
judgnents that reflect the
auditor’s bel i ef s.
Resear chers have ar gued
t hat, in practi ce,
assessnents of IR CR and
DR are subj ecti ve
probability judgnments, and a
Bayesian form of the audit
ri sk nodel is nor e
appropriate (Cushi ng and
Loebbecke, 1983). The form
of EAT's audit risk nodel is
Bayesi an.
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Qutcome probability

.042 (AR-X)
DR = .07
Material error not detected
1 -DR = .93
Material error detected
PPE = .60
Material error occurs ‘\\\\\\\\\
.558
1l - PPE = .40
Material error does not occur
. : .400
Figure 1. Tree Diagram T 000

(Adapted from Leslie, 1985)
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Bayesian model (posterior risk)

. 042

— = = .095(AR - B)
. 042 0. 40
AR-X
AR-B
DR
PPE

where:

Presentation of a
Bayesi an approach need not
be conpli cated. In class,
we present a Bayesian nodel
in the context of the EAT
risk nodel si nce EAT
contains only two elenents:
PPE and DR Figure 1
presents a conparison of
audit risk conputations in
accor dance with a
mul tiplicative and a
Bayesi an nodel . St udent s
can quickly conprehend the
difference between the two
comput ati ons. | f, after
performi ng procedures, the
audi t or has not det ect ed

errors, the probability of
the mddle outcone in the
mul tiplicative nodel in
figure 1 (.558) becones
zero. That is, if no errors
are found, the probability
of detecting an error
becones i rrel evant for

determning the probability
of not detecting an error.

Arens and Loebbecke
(1994, p. 255-6) warn that
the audit risk nodel IS
primrily for pl anni ng
purposes and is of Ilinited
use for evaluating results,
but they do not explain
their war ni ng. Wal | ace
(1995, p. 454) is nore

Accounting Educators' Journal
Vol umre X, Nunber 2

Audit risk calculated by multiplicative risk model
Audit risk calculated by Bayesian model
Detection risk

Prior probability of error (IR and CR combined)

explicit; she states that
t he nodel is only for
pl anning and other use wll
understate audit risk. The

full explanation is inplicit
in figure 1. After an
out cone is known, t he
probability of sone outcones
are zer o, and t he
nultiplicative nodel is no

| onger appropriate. At the
pl anni ng stage, any outcone
is possi bl e and t he
mul tiplicative nodel may be
justified. However, t he
appropri at eness of t he
mul tiplicative nodel for
pl anning purposes can be

guesti oned. If the plan is
achi eved, the AR conputed in
the planning process wll
not be achieved when the
appropriate Bayesi an
computations are eventually
enpl oyed.

Fi gure 2 shows t he
possi bl e outcones facing the

audi tor during planning when
the fact situation in figure
1 is assunmed. Audit risk is
the risk of failing to
nodi fy an opi ni on on
materially ni sst at ed
financi al statenents. If an
audi t or does nodi fy an
opinion, audit risk is no
| onger defi ned. Thus, audit
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risk exists and is defined
only when the auditor fails
to nodi fy an opinion.

The nmultiplicative nodel
conputes the risk of failing
to nmodify an opinion on

97

f ound, the risk of not
finding what has been found
is of no interest to the
audi t or.

The relationship between
a Bayesian audit risk (AR)

materially msstated and a multiplicative audit
financi al statenents risk (AR) is (see Appendices
assunming all possible audit A and B for proofs):
out cones, i ncl udi ng t hose
outcones in which audit risk _ _
is undefined. The Bayesian Using a Bayesian node
appr oach is nmore for planning, conputation of
conservati ve. Bayesi an DR becones:
cal cul ati ons comput e t he
same risk assuming only _ _
audit outcomes in which W use figures 1 and 2 in
audit risk is defined. The class and reserve appendices
Bayesian approach assumes A and B for students who
that, if material errors are express further interest.
Figure 2: Risks In An Audit
Actual (Unknown) State
of Financial Statements Audit risk
No
material Material
error error Bayesian  Multiplicative
Auditor’'s  No material
opinion error Pr=.042 Pr = .40 .095 .042
Material non-
error Pr =.558 existent
not attacks agai nst t he
AR, O] - PPE] nodel, but rather attenpts
ARDB:: ARy ] to understand and inprove
B ARX4-1—PPE] its fornul ati on. The
Concl usi on nodel ' s el egance al | ows
students access to a deeper
The audit risk nodel is conprehension of t he
intriguing because it serves concepts and processes of an
a dual purpose. The nodel audi t. | ssues generated in
is an abstraction that also discussions of the nodel are
attenpts to provide accessible to students and
practi cal gui dance. encourage critical thinking.
ﬁ%g:f!gns ab{ﬁgﬁ;dln%o tgg Two aspects of the audit

conceptual and pragmatic are

risk nodel are particularly
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i nteresting: t he
rel ationship between IR and
CR, and the nechanism for
conbi ni ng conponent risks to
compute audit risk. The
definitions of IR and CR
denonstrate the difficulty
of applying a conceptual
nodel to a practi cal
situati on. A conparison of
mul tiplicative and Bayesian
deci sion nodels provides an

opportunity to consider the
conmpl exity of human
i nformation processing and

deci si on maki ng.

Accounting Educators' Journal
Vol umre X, Nunber 2

The audi t risk nodel
provides an opportunity to
devel op anal yti cal and
critical thinking skills by
integrating research issues

into the education process.
Integrating audi ting
research into the teaching
of audi ting provi des an

i deal vehicle for discussing
research i ssues and
developing thinking skills
that |Ileaders of the next
generation of professionals
will need.
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Appendix A: Multiplicative (Conditional) vs. Bayesian Audit Risk Model
Multiplicative

AR, = P(A, | B)

DR = P(BA,)
PPE = P(A))
AR = P(A) OP(BA,) = PPE ODR

Bayesian
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AR, = P(A,B)

B

DR = P(BA,)
PPE = P(A,)
- P(a,) OP@A,)
* P&)orPEA) + PK,) OPEA)
_ PPE O DR
~ (PPE ODR) + (1 - PPE)
AR

— X

" AR, + (1 + PPE)

WHERE

P(BJA2) =1

AL = Material error exists in the F/S.

A, = Material error does not exist in the F/S.

B = Auditor's procedures fail to detect the material error.
ARy = Audit risk calculated by a multiplicative risk model.
ARg = Audit risk calculated by a Bayesian model.

NOTE: P(B|A2) = 1 means that, if material error does not exist in the F/S, auditor's procedures
fail to detect material error. In other words, it is assumed that the auditor will not falsely
conclude that a material error exist when, in fact, it does not.

Appendix B: Conditional Probability Vs. Bayesian

Conditional Probability

P(A 1 B) = P(B) OP(AB) = P(A) OP(B|A) or

_ P(A) OP(BA) 1)
P(AB) = T
Assume:
S=A YA Y... YA, (exhaustive)
Al A =0i #]j (excl usi ve)
PA)>0i =12...,n
Then
B=(A 1B Y(@A I BY... Y(A | B)or
P@) = 5Pl 1 8) = PA) 0PEA] ?



Yar dl ey & Kauff man

Bayes Theorem

P(A |B) = P(A )PD(BP)(BM ) (from (1) above)
= P(A) D P(BH ) (from (2) above)
> P) opEA )
- pn) 0—EA)
3 Pla) 0pia )

Posterior = Prior O Mst |likely estinmator
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