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Abstract 
 

The problem motivating this article is the determination of sample size at the substantive 

testing stage of a financial audit. An error in an audit account is said to occur when there is a 

non-zero difference between its book value and true value. A typical financial auditing task 

involves several stages and usually a large number of potential items are available for testing 

at each stage. The sample size determination problem is to find an optimum fixed number of 

items which must be tested so that the quantitative risk of a wrong decision is bounded by a 

pre-specified quantity. Senior auditors often have strong subjective opinions regarding the 

state of the accounts being audited which naturally leads to the choice of Bayesian methods. 

Solutions are proposed under various model assumptions. A combination of analytical and 

simulation based techniques is proposed and some theoretical results are obtained. The 

methods developed, however, are quite general and can be applied to other sample size 

determination (SSD) problems. A number of numerical illustrations are given. 
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Summary. The problem motivating this article is the determination of sample size at the sub-
stantive testing stage of a financial audit. An error in an audit account is said to occur when
there is a non-zero difference between its book value and true value. A typical financial au-
diting task involves several stages and usually a large number of potential items are available
for testing at each stage. The sample size determination problem is to find an optimum fixed
number of items which must be tested so that the quantitative risk of a wrong decision is
bounded by a pre-specified quantity. Senior auditors often have strong subjective opinions re-
garding the state of the accounts being audited which naturally leads to the choice of Bayesian
methods. Solutions are proposed under various model assumptions. A combination of analyt-
ical and simulation based techniques is proposed and some theoretical results are obtained.
The methods developed, however, are quite general and can be applied to other sample size
determination (SSD) problems. A number of numerical illustrations are given.
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2. Method

2.1. Error distribution
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2.3. Fitting and sampling priors
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Fig. 1. A particular contour plot.
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6. Discussion
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Table 1. Optimum sample size for different values of egf ande_h for the normal example when the fitting and sampling prior
are same. Here i�j*kml_n l ¦

, o5k ¦�p�q
and r h ksi hj .t7u o6v[kslOn ¦ le fe h l � q�w l � w l � §Xw ¦6� l ¦6� q�w ¦'� w ¦'� §Xw

l � w q ¦�q qXx y6§ y�¦ ¦�y q
¦'� l z x ¦ l ¦'¦ ¦6¦ { z¦'� w w w w z z z wq�� l | | | | | | |q�� w y y y y y y yt7u o6v[kslOn l weUfe_h l � q�w l � w l � §Xw ¦6� l ¦6� q�w ¦'� w ¦'� §Xw
l � w ¦�q w�w ¦ lXz ¦�w6§ ¦6¦ | w'§ ¦'¦
¦'� l qXy y l y�x yX{ y
w y�¦ qXw
¦'� w ¦ z ¦ z ¦�x ¦�{ ¦�{ ¦�{ ¦ |q�� l ¦ l ¦6¦ ¦6¦ ¦'¦ ¦�q ¦'¦ ¦ lq�� w § § x x x x xt7u o6v[kslOn l ¦

eUfe_h l � q�w l � w l � §Xw ¦6� l ¦6� q�w ¦'� w ¦'� §Xw
l � w qJ{ z ¦'¦ | { q�¦�x z y lXl w qJy lXl ¦6¦'¦�x y |�z¦'� l |X| x wX{�x § l { § |
z § | { z ¦�x | ¦X§
¦'� w qJ{ l qX{ z yo§ | y�w6§ y�¦!§ y�y l qXx6§q�� l ¦�x�y ¦!§�w q lXz q l { ¦�{ | q l q ¦ zXlq�� w ¦'¦�q ¦ |�| ¦�y | ¦'¦ | ¦ | y ¦�qJ{ ¦�q |
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Table 2. Optimum sample size for different
values of e9}�~��h and e9}����h for the normal example
when e }�~��f k�e }����f k ¦

. Here i�j�k�lOn l ¦
, o�k¦�pXq

and r h ksi hj .t7u o6vckslOn ¦ le9}����he9}�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w |�l yo§ y�{ |�l y�{
¦'� l ¦'¦ ¦6¦ ¦6¦ ¦'¦ ¦6¦
¦'� w w z w z zq�� l | | | | |q�� w y y y y yt7u o6vckslOn l we }����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w ¦ |�l ¦ | x ¦�wXq ¦�w�¦ ¦�w�q
¦'� l | ¦ | y | ¦ | ¦ | ¦
¦'� w ¦�{ ¦�{ q l ¦�x ¦�xq�� l ¦'¦ ¦�q ¦6¦ ¦'¦ ¦�qq�� w x x x x xt7u o6vckslOn l ¦

e }����he9}�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w qXx lX| q z {�x qX{ zXz q�w'§Xx qJxo§'§
¦'� l § |�z zXz ¦ § z y z {�x § z w¦'� w y | ¦ y�q z y | x y l § y�w�qq�� l ¦ z x ¦�x�{ q l x ¦�x�y ¦�x zq�� w ¦�y | ¦�q�¦ ¦�yXx ¦�q�w ¦ | w
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Table 3. Optimum sample size for different
values of e9}�~��h and e9}����h for the normal example
when e }�~��f k�lOn w and e }����f k ¦ n l . Here i j klOn l ¦

, o5k ¦�p�q
and r h kmi hj .t7u o6v[kslOn ¦ le9}����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w

l � w ¦�q ¦�q ¦�q ¦�q ¦6¦
¦'� l ¦ z ¦ z ¦ z ¦ z ¦ z¦'� w ¦�y ¦�q ¦�q ¦�y ¦�yq�� l { { { { xq�� w § § § § §t7u o6v[kslOn l we }����hl � w q z q6§ q6§ qJx qXx
¦'� l wJ{ z�l w6§ w'§ z�l¦'� w | § |
z |�| | § | xq�� l y�q y�y y�¦ qJ{ y lq�� w q | q | q�q q | qXyt7u o6v[kslOn l ¦

e }����hl � w q z { qXq l qXy�w q | x qJx
q
¦'� l ¦ l § l ¦'¦�qX{ ¦ l q�¦ ¦6¦ |
z ¦ l q6§
¦'� w x
wXw xXy | x�y6§ §6§ l x l xq�� l wXx6§ z y z wX{ z z ¦�w w'§�qq�� w |
z y y6§Xx |�| ¦ y z { y6§X{
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Table 4. Optimum sample size for different values of egf ande_h for the exponential example when the fitting and sampling
prior are same. Here iJj"ksl_n l ¦

and o�k ¦�pXq
.t7u o6vckslOn ¦ le fe h l � q�w l � w l � §�w ¦'� l ¦'� q�w ¦6� w ¦6� §Xw

l � w q q q ¦�{Xy §J{ q q
¦6� l q q ¦�x {o§ x z q q
¦6� w q q ¦!§ z § § z y l qq�� l q q ¦ | | x zJ| yo§ qq�� w q q ¦ | | y wXq y�x ¦�qt7u o6vckslOn l weUfe_h l � q�w l � w l � §�w ¦'� l ¦'� q�w ¦6� w ¦6� §Xw
l � w q q x l §XyX{ y6§6§ q q
¦6� l q q x�{ yo§�¦ y�w�w §Xx q
¦6� w q q §Xy q�wJ{ y l�l ¦�y�¦ qq�� l q | z § ¦�x�q qXwXy ¦�w | y zq�� w q w w z ¦ z q q�¦�w ¦�w�¦ z xt7u o6vckslOn l ¦

eUfe_h l � q�w l � w l � §�w ¦'� l ¦'� q�w ¦6� w ¦6� §Xw
l � w q q ¦�x
qXq � � qXxo§ q
¦6� l q z § ¦X§Xy | � � ¦X§�w l ¦6¦�x
¦6� w q ¦'¦�x ¦�wX{Xy � � qXw z q wX{Xxq�� l q ¦X§6§ ¦ | x�¦ y l x z | yX{�¦ qJx |�z ¦ l y�xq�� w q ¦�wX{ ¦�q�qJ{ y l x�q y zJ|
z qJ{�yXx ¦�q'§6§
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Table 5. Optimum sample size for different
values of e2}�~��h and e9}����h for the exponential ex-
ample when e }�~��f k�e }����f k ¦

. Here i j k-lOn l ¦
and o�k ¦�pXq

. All sample sizes are
�

for thet7u o6vckslOn l ¦
case.t7u o6v[kslOn ¦ le }����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w

l � w ¦�xX{ ¦�x | ¦�x l ¦�x | ¦�x�y
¦'� l ¦ lXl { | { | {Xx {
q
¦'� w z § zX| zX| z y z wq�� l | { w l | { wJy w�¦q�� w | y | q |
l | q | yt7u o6v[kslOn l we }����hl � w §Xy�w § l { §Xy�q §�¦X§ §Jy�¦
¦'� l y zJ| y zX| y�x�q yo§ l y z {¦'� w q�w z q z�z q |�z q | { qXwXyq�� l q lJ| ¦�x
w q l q ¦�{ z q l ¦q�� w ¦ zJ| ¦�w�w ¦!§�¦ ¦�w'§ ¦ z�zt7u o6v[kslOn l ¦

e9}����hl � w � � � � �
¦'� l | q�¦�{ | qXx l | wXx | y�{Xyo§ | {�{�{¦'� w y
qXw l yXyo§ z y
q�wJy q6§'§�¦ qJxo§ lq�� l q�¦'¦ z q z §�q q | y�q qXy z�z qXw�q�¦q�� w q�¦�x z q l�l�l q�¦�{6§ ¦�x�¦ | ¦X§Xy z
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Table 6. Optimum sample size for dif-
ferent values of e9}�~��h and e2}��J�h for the ex-
ponential example when e }�~��f k�lOn w ande2}����f k ¦

. Here i j kslOn l ¦
and o3k ¦�pXq

.t7u o6vckslOn ¦ le }����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w q q q q q
¦'� l q q q q q
¦'� w q q q q qq�� l q q q q qq�� w q q q q qt7u o6vckslOn l we }����he9}�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w q q q q q
¦'� l w | w w |¦'� w z § § z zq�� l § x x § xq�� w x x x § xt7u o6vckslOn l ¦

e9}����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w qXy q�w q�w q6§ q�w
¦'� l x�x x�¦ {�¦ {�y x z¦'� w ¦ | § ¦ | § ¦ | x ¦�wXq ¦�wXwq�� l ¦�wXy ¦�x�q ¦�w z ¦!§Xw ¦ z xq�� w ¦�wX{ ¦�x�w ¦!§J{ ¦�{ z ¦ z {

Table 7. Optimum Sample size for different values of e f ande_h for the mixture example when the fitting and sampling prior
are same. Here i j k-lOn l ¦

, o�k ¦�pXq
, ��}�~��j k���}��J�j k�lOn l ¦

and� }�~��j k � }����j n t kslOn ¦ le fe h l � q�w l � w l � §�w ¦'� l ¦'� q�w ¦6� w ¦6� §Xw
l � w q z w ¦�w lXl � � yXy | ¦ q
¦6� l q y6§ q'§�w ¦ l ¦'¦ q�qJx
w y�¦�wJy qXx l {¦6� w q z x l y l § § |
z ¦ |
l w ¦�x6§�¦q�� l q q q6§ ¦ l y y�¦�x § l ¦ ¦ l ¦!§q�� w q q ¦�q | y ¦�y�¦ y�¦!§ wXxX{t kslOn l weUfe_h l � q�w l � w l � §�w ¦'� l ¦'� q�w ¦6� w ¦6� §Xw
l � w q�q { z q � � � � q
¦6� l y qXw�¦ ¦�w6§Xq | w�q z � � �
¦6� w q § | | w�¦ ¦ | w'§ y |�l y � �q�� l q ¦�x ¦ z § z wJy ¦ z § | q z ¦ | | w'§Xxq�� w q { z { qXx6§ x�¦!§ ¦ | { l q |�z q
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Table 8. Optimum Sample size for different
values of e2}�~��h and e2}����h for the mixture ex-
ample. Here i�j�k�lOn l ¦

; e }�~��f k�e }����f k ¦
,� }�~��j ks� }����j kslOn l ¦

, o3k ¦�p�q
.t7u o6v[kslOn ¦ le }����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w

l � w � � � � �
¦'� l ¦ l x z ¦ l y
q ¦ l wJx ¦6¦�q z ¦ l y�{¦'� w y�y6§ yXy | y lJ| y l ¦ y�q�wq�� l ¦�qJx ¦ | q {�{ ¦�qJ{ ¦'¦ |q�� w §Xw z�z zX| w l | xt7u o6v[kslOn l we }����he9}�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w � � � � �
¦'� l | w�¦ z | q�¦�w | § z x |
zJ|�| | q z ¦
¦'� w ¦�wXw�w ¦ | {o§ ¦ | q | ¦�w z�l ¦�wXyo§q�� l z yXy z y l w | w z yX{ wJy�xq�� w y�¦�w qJx | q6§ | q | ¦ qJy�{

Table 9. Optimum Sample size for different
values of e9}�~��h and e9}����h for the mixture exam-
ple. Here i j k�l_n l ¦

; e }�~��f k�lOn w_� e }����f k ¦
,� }�~��j ks� }����j kslOn l ¦

, o3k ¦�p�q
.t7u o6v[kslOn ¦ le }����he }�~��h l � w ¦6� l ¦6� w q�� l q�� w

l � w | {X{ {Xx | ¦ l�l y {�{�¦ {6§�¦
¦'� l y6§ wXx z y z w z y¦'� w | z w w xq�� l q y q q yq�� w q q q q qt7u o6v[kslOn l we }����he9}�~��h l � w ¦6� l ¦6� w q�� l q�� w
l � w ¦�x | y qXwXx | q | x�q q z w�¦ q z ¦�y
¦'� l | w�¦ § z ¦ xo§�¦ xo§J{ ¦ l ¦ l¦'� w § | z x z�z zXz § zq�� l q | ¦�x q�q ¦ z qXyq�� w { { x ¦ l x


