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t \ 'Y tA· · , 'Y 0 ~ " , 0 " tV .,V · ~f

ooot ot\Y 'Y t ~ .,' \ ,,0. " \ . ..J..10"J~i

~"';\

oV\A oVoA t · i ~ .,Y' ',0.
, ~""JI...l;1...1

~\i)' yb~ ~\ ~~J.A:J\ ~~1 r Iy
C~r'~ ~L:j l) a...;jt;j\ U>-)\ j~ll) ~\)I (t)~) ~LJ\ J)~\ ~~

uU)?\~ u.~!J~ 0i !J1)~10~\)1 ~~ '(" ~) J)...l>:- .p\) )\.;J\

~?\ 0i J2..>~) .~L,\j\ u\)~'J\ ~~) rfp'J\ ul)~\~ ~\y --l> ~ aJwJ\

O)~\ ~") (-,' o=J t) ~\.j)\.;bW \L:.~LS~ ~ 0~ ~ ~~\

uO.;-iJ r\.r=JyU ~~~\ u\)4:>-'J \ ~bi ~ J84) ,~\.j)\.;bW ~ If;'J.Z LS~

4- ~If l/" ).;JI C~r-J WJ ~W\:t,b:. lJ~ ~~ ~J ,~t;)I.;bW ~4J\ .I-..t.Q:J1

0~ r\.?'J\ )~'J ~~ :t,b:. Li~i 0i Jl O)L;,~\ )~) ,\~ Vo & ~\ r\.?'J\ )~\

~~ r\;-:J'J\~~~~ ,~~\ JJ-\ ~ ~1j)\.;bW If'';:..t.Q:J\ LS.,,:-l.\ ~

u\)4:>-\ lfi ~bi Jl 0~\)\ C~ 'J uLJ,..\ oh l)) (t) J)~\ if 08 LS u\~

~ ~Ij) u\)4:>-\ ~\~1 u-o LS)..L>.-'J ~1 ~\.j)\ u\~\~~\) uL.-,~\ ~ ~ ~\.j)

J..u... : Wl::J\ uJ\>...LJJ l..u) ~ll\ L:.JI i~i JJ..L>.- J~ t~)~ uli.aJ\ 4-~ -.4~ ~ •

.~ U Jj~ ~li)\ ;'W\.;!~ 4J~\ ;'WIJ J~I JI.I\'I J..wJ ~I l) ~'p1 JI~\'I

. (AICPA, ]997) ~jJ\ I~ owW\ ~~'J\ JJ\~\ Jl ~~ l) ~';!J

~ o~\ u~\ i~i~ Ji~ 'i\)\'\ )~\ ~ ~~~\ ~\ t....,~ ).;J\ c~yi ~ t ••
~ t.jJW~~~~_ ( ~'.J\ -L:l\ ,~\1\ -Ld-I if ~~i '~f ) ~li)\ .;k~ u4~

~IJ~}l1 uy \~i ~b':'-; ~LU ~) ,u4.,,:-1\ o.lJa~~ V ?~ ~li)\ .;k~ .ft.~

. 4A)LS::; ~ ifJ ~~ '11



J! aJLJ-\ oh ~ 0~\)\ ~ ~jJJ ,4-;Jw \~ 0JJ~~ \~ ~IjJ u\~\.;>.-lJ u~~

.o~ 4- ~I~ ~L.,~\ u\J~'j\~ ~ ~~'j\

~ ,(~) r-iJ ~LJ\ JJ~~ ~~ ~ L$ J\.;J\ C~.,t t!l:j if ~\)\ a.b-)\ l)J

0~ \~! t.,. ~~ u~\ 4- u\~J dj~ ~ ~lJ.\ ~\)\ u\~\.r-! ~ ~\)\ ~

~ Le. 4# J~I (' ~I ab\rl y ,,:...;\5- I.)!J • ~~).I ~\:j)1 ul~l.f"'l .:r ~\~\ !J\.;A

~..LAj ~\)I ~~ 'j ~~ ,~Ij)1 .;kW.1.k>j\ ~.fl..LQ.:J\ lSr-l\ ~y ~\ ~t;:j

~ ~~ 'uU\~\ ~r~ t \~l ..r>-T ~-J ,~I ~\ ~~~\ u\J~'j\

~ fi..LQ.:J\ \h J./H. ~ rYJ ( • , , 0 = J t) .\~~ lS~~ ~Ij)\ ..,k~ fi..lAj'

~J ~LJ\ JJ~\ if~ L$ o~J (~1) ~ ~\J ,~L.,~" u\J~'j\ ~ I~

~br l)~~\J 'JI.;JI C~.,t~ t!t;:j l) a.-.,.\J-\ a.b-))~ l; ~\)\ r~ \~\J (1)

~ WJUI ~\)\ u\~\.;>.-l~ ~\.rJJ~~ ,o~J (~1) ~ ~L.,'J\ u\J~'j\

~\)\ JLu4~ w ~t..... o..l.> J JS' J~J d.J\~ j-4 ~\ ~ o~~\ ~\

.~\J ~\J J~'j\J ~~)~

~,}, ~~~ JLd.' J'}J' ~j ~~~-~

Integration ~lS:; C~L1 ~\)\ u~ UJ'uJ\ u\~ ~LJ\ u~~'J\ ~f' -lAJ

Scott 1973, Kinney 1975, Kinney & Warren ) u\~~u~.; \1~4 Models

• ( \ ~ ~ 0 't L., ,1979, Smieliauskas 1985, Menzefricke & Smieliauskas, 1989,

ul).;J\ "-:!)i.i rl~4 'J.:..:".I)\ :; ~I~ ~~ G,..).,t Scott a......IJ ; ..:.....>pi ..l...U

a...... IJ~ ...:,.....\:j Lr.:> :; ,~WI J.:.l~) f...LQ.:J\ t,b.:. J.:.l~ ~J.j ;;,l&.W ti;) ~...Lb) ,~L..=- 'i I

J\~ ~rb C~.r' l; ~tk.>~ ~~\ ~~ e::j,p\ Jl>~! ~\~ C~~\ \h .fl~ lS.;>-\

.ty ~-lj ~r if

~\.rJJ ~\J-\ u~L-.J-~ a..:~JJ\ W\ t..1.> fi..lAj' o~~! ~J ~W\ ~

( , ~ ~ 0) t L., a-,\J~ ~JG ~£J (Menzefricke & Smieliauskas, 1989, p. 315), ~L..=-l

u\J~\ Jl vO~ t J ~\.rJJ ~L.,~\ u\J~'j\ J~ l) ~L..=-)'\ u\J\.;J\ ~)i.i ~

..T' ..T' ' , ~ ~ 0 't L..) :Lib:J.1 ~I)\ u4J a.....;pi J.:.lLS:.ill U,lli-l~ ;...a; rip'll



~~ uLiJ\s. ~~ <j ~L.J\ uL.,\JJJj \~."w ~ dJ~ )\.;J\ ~; C~yC L.\ (' t •-, r'.

u\~.. \\ ~~ ) ~L.,.'J\ u\ L:>-')\ ~~. ( u~\ ~~ ) ~\ ...\')\ L:>-\ ~~. k"
~.... ) • .. J .. \ r ). .. ~ ·f

C~~\ 4 j~~\ ~JU\ j.ft\ uLiJt,J\ oh #J (~ill\ u\-b-)\ ~~)\ ~~\

: ~) 'c.~\

Finley & a........\)~ -=....o~\ ~..L.aJ\ l.l.oll ~) ,a.AK.:J\ alb ~ J/Y\ a.tJt,J1~ : ~J!

Constrained Optimization~~\ C~yC ~L:1 ~\p.;\ ~ alb (Boockholdt 1987)

~W4 ~'J\ rJ-\ J1 d-,.,\J-u\ oh ~;J ,~o¥\ 4..d4~~ L.)\

}.J!.) ,u~ ~l;,..) ~~ alb 4j;.~ ul>-\jJ\ ~\ ,-lQj' t 4J\ ')1 ',\F')\ )~\

~L.,'J\ u\)~')\ ~ Wp\ a.AK.:J\ J1 J~}J ~\)) o~~ ~ alb )\.;J\ C~yC

~~ if~ LS dJ~) ~Li)\ >W J4J~ 0~\)\ o~~ ..u c..>y..-... J5::J W4

u-" urAl o..l.. rl~1 (..uJ) (')~) J>-lll~) ('r')~) J)...lJ,.1 ~ wp\ ~\~
~\. "\')\ L::>-\ t.:-J l :. ...'1\ ~ ~_l\ ~ .~~\ J~,) ~L.,'J\ u\ L:>-')\ u~~~\.r ). .. ~ r'--- ~ .. ) . .. ..

<j) (t) r-i) J)-LJ:-4 ~ye ~ LS dJ~) ,~Li)\ ~~ u\:y..-... if c..>y..-... J5::J W4

. ~\ (Y)~) ~\

uLJ-\~ ')) ,~\)\ ~\~ \;~ \~..LZ~ ~Li)\ >~ 0\ J! O)~~\ )J.:t:)

~ ~ ~u)\ >L3 0~\)\ -,~..u ~ if) ,~\)\ ~ oW4 ~u)\ N ~\

~)~ fi-l.Z~ C)\jW~ '~Li)\ ..,..1~ ~\ u\fiili\ if~~

0~ L.~ (,\rJ')\ u\)4>=-\ ~\.r-1 0)~) ~'J\ -LJ-\ J1 (,\r:J')\ u\J4>=-\ ~\..r>=-!

,\rJ,) \ u\)~\ ~\?l if c..»J.>:. ~ dJ~ ,alld ~) y\S' ~ ~Li)\ u\~\?~\) uL.,~\

0\ ~\)\~ L.~ dllf) (I, , · .) ~'J\ -lJ-\ :.r ~Li)\ >~ ~~ e-\)\ 0~ ~)

~Li)\ >~ fi-l.Z ~ dJ~ ,~ ww )4:>-\ JJ) ajw ~Li)\ ul~\?)'\) uL.,~\

J~\ O~~ ,~ Jl e-I)\~~ L.~ ~\) (AICPA, SAS, No. 47.) ~'J\ -lJ-\ ~

J~\ ~\J ~\ a.l>- f <j~ J~\ (" ~\ ~\;:J\) aj~'J\ 0\) '~~l uWl dJ~i ~

4.-i~ ~ ~J ,~Li)\ >~ c..>.,:-l WYL. ~Li)\ u\~\?)'\ ~ 0\~ aj')JJj ~\S' #

~L.,'J\ u\)~')\~ <J ~L.i)\ ~W ~\ cJ.;:!.L.A.:J\ c..>.,:.--1\,~

.(AICPA, SAS, No. 55 APB (UK) SASe No. 430.)



J~\ w\ w) r\.?~\ )~\ ~w W4 J~\ j\.I~\ J.w ~ ~)\ : t;JU

U~ <~eslie et al. 1980. P. 17.) ~\)~ ~ jJ\ -u) .~~~\ u\J~~\~W W4

. c..!< U' x .J:') - J :JL:lI (.~r-ll WJ Smoke / Fire Multiplier~WI

<~ /~ ~L.J\ ~\ :) 41 0J~'i\ ~) J~\ j\.I~\ J.w : 0

0\~ '$..u\ ,l..k>JJ ~~\ ~ ~L. \~JZ ~-' J~\ tb.:Jj a:~\ ¥\ : ~

rl\.,..AJ\ ,,\y-:>-\ J1 '-:?~ j!. ~ ~jJ\) u~\ if d..-j~ ~ )\ u4U \ ~\ ~J :) ~~

•~~y>:- "t1>-\~ 4 11\

·r\?~\ )~\ 4-~~ j'y ~\ ~ul)...J\ if~~~ ~\~\ : C

~ tJ-A J~~\ ~ .L>.4 ( ,~\~~~~ 0Jy:. .rJb) ~W\ : ~

u\J~~'\ ~ :) J~\ t1.;L\ ~ ~W\ ~p ~ 'J\~\ ~\ u~ :) ~\)\

. u~\ y:) J~\ j\.I~\ J--w.~~~\

uL.-,~ ~lS) 4# jJW\ Lt.>:-\)\ ~~ 0i Jl ~..L.aJ\ \h ~ O)L::,~\ )~)

,J~\W\ ~) J~\ J\~~\ J~ ~ ~W\ o~ ~i ..li ~\)\ u~

t LA;)\ c--o J~\ J\~~\ u~~ t l.AjJ\ :)~~~ U~ ~~ JJL>. if ~~J

~L.al\ Jl>-~~ .J\~\ C~.r' ~J . ~W\ j J.}; c::-J- W~ ~\j)\ ~~ U4~

(',' 0) ~\.j)\.;kWlS~ ~~~ W4 J~\ j\.I~\ J~ yl-.:>- ~ v\~\J

.;k~ lS~ l) o~~j j.SJ (· , · \) J\~' J~\ j\~~\ J.w -4): C~~\ ~~ ~J

u4.r--l\ c--o J~\ J\~JU ~~\ u~~\~; ~jJ~) (',' 0) LAJ\~ ~\.j)\

L. \h) . ~\.j)\ .;k\>-' J~\ J\.I~\ JwW ~ ~)\ ~ J84) ,~\.j)\ .;kW ~~\

. (~) ~J J>Jl\:)) (t) r-iJ J)~\ ~ J~\ j\.J~\ J~ ~~ if 08

U ..,w~ ~\,j)l ~~ .I-..l.Aj ~ ~pi\ .;-1WI J\...1....:.;.\ ~ :W~I a.;')WI~ : ~U

~.;k J\~\ c.~.r' \~) . \\.r:J~\ u\J~\ ~~~W4 (~.;k\» ~

~L:J-\ J~\ .;k~ Js\~ ~ ~~ ~ II Ji~ ~li)\ .;kW\ pJZ .;k~ ~J.:i ~\ Roberts

~~ if~ LS ~~) ,(Roberts, 1978, p.145.) ~~~\ u\J~~\ ~~~W4

. (\) J>Jl\ ~-' (1) J)~\ :) () J t) ~L:J-\ J~\ .;k~



~w l} t,sk\J-\ J~ y~)'\ .;kW\ y. "~-b:- ~~ Roberts ~> ~J

j.J~ ~tj)\ >~ ~J..4.:} ~ ~~ ~\~\ ~ 0~1)\ 0~ ~..u\ ,~L,~\ u\)~'J\

4> ~~J (t r-i) ~~~ JJ~\ ~\ ~\) ,\;-:J'J\ u\)4>-\ ~w~ l;~ 11

~tj)\ .;kl>- ~..LAj )\~ l1.>- ~~~ ~; 4~ \~ ~~ ~\)~l ~ Roberts

J~ p-S'\ >W ~~\ J8~J ')\.;J\ tk>- ~~ (~ 11 Ji~ ~tj)\ >~ ~-lZ ~~

,~~~\ u\j~'J\ ~ \~~ ~\)~ ~~~\ u\)~'J\ ~w l; t,sk~\

(t) r-i) JJ..0:-\ l; ( ) l} J t )~ ;U j.J~ ~tj)\ .;kW\ ~wLZ .;k~ ~~ ~.J!.J

Elliott & Rogers ) uL.,\)~ l} U~)J ~\ ~U\'C~W\ j~ ~ djJ\J\ oh (r) ~\J

(1972 , Boockholdt & Finley 1980, 1981, Menzefricke 1983, Finley & Boockholdt 1987

JYL> if ~\ 4...lj' Jl jJ.f! '$lHJ ¥\ J=.-~\ Y.\ c~.,i ~~. 0~ C~\ C~~\ 0~

u\p\ J~~l ~I.;l\ if C~rJl ~J ,a....".I)1~ u11'1.r:-l~ .J~"Y\ :) .b:.)1\

y ~ State~ of Nature ~\ u'Jl>- u'J~\~J "LS:.>~\J u\~J..4.:}\J J1LiJ-~ ~\

see: Felix 1974, Kinney 1975, Kinney & Warren 1979,) )\~ ~..,J:i.J\ C~W\ :; JLJ-\
~

~.) l,ij\ ~1 )L:J.\ utjJ\J\ C~\.C~rJ\,~~ (' '\'\0 t~ , Johnstone, 1994

. ~~~\ u\)~'J\ u~ ,~~ ~\...u\ ~tj)\.;k~~-lZ

~\J!-LA::J\~ ~~ ~\ 'cjL4l\ c~.r-ill ~l>. ~ ~\ ~')U.\ ..b-i 0\~

(,,\) r-i) L.>:-\)\ .#~ o~ ~)\.,J\ L.>:-\)\ .;k~ c~.,i ,~ ,~tj)\ >W ~\

~l3\ ~~ yL.J-\~)'-.S~ ~ ~\)\ >~ ~W" ~\p;~ ,AICPA d' O)~L,aJ\

p-S'\ J\ '$JL-. &. ~~~ tk>- ~\}\ l; '-.S~ ~r U? l; ~~ Jl <:~ 'J ~)\ 0~ )\}

JS'~ \hJ ,~~ ~\)\ >~~ wjl\ ~\ L.a:\~ ~ ifJ ,(J~\ tbl\ if

>W p '-.S~ j-s:J ~4 ~~~\ u\)~'J\ ~J ,\.?'J\ )~\ ~ if ~j

~ ~~\ uLi)..PJ ~\ O~~\ ~~Wy ,~~ ~J . ~Jl-.:;". O)~ tiW ~tj)\

j-,a.t\ )4=>-'J '-.!'L-,~\ ~ )\~\ C~.r1 0U ,~~~\ u\)~'J\J ,\.?'J\ )~\ u~

.~\~ ..b- ~ dJ~\ u~..,:}\ ~~ ~ if u~~ j



J\yiJ\~ ,/r
~

~ ~~J ~\j)\ >w~<.S~ (~.) ~ <.S..l4 Jl cpAl\ (~~\ J~

: 0\~ (J) f)~ 4)1 ~J 'Y->-\J <.S~ JS' ~ (',' 0) ~~ (') J} (',' 0)

('~~ JJ~" ~~I ~\) , , , ,C\o ,. • • • • • • • • • • • • • ,,' 0 " • ",' 0 =J

(J) ~\j)\ >~ <.S~ Jl;>\ JY\>- if ~\)\ u~~~ 4..D" ~ J\.;JI~~J

: if~ ~~ (J J t) ~\j)1 >w ..hk>J.\ <.f.fl~\ <.S.,:-1\ ~~ <.flJI

U\J~4 ~I ~I)\ J~~ a...Jt.i'p1~~\ J~l ~..D" <.f\ : o~Li5JI -,

. ~~~I u\J~ '1IJ r\..;:J'1\

~~IJ ~\)\ >~ ~~ ~~..P u~1 ~~J r~\ 0\ <.f\: 4~1 -~

. ~I)\ ~ if ~l.,. ~ ~I (' ')~\

J\.;il' ~) ~~~ ~~ y/r

<.f-UI (J) ~lj)1 >~ <.S~ J~\ l) J\.;JI ~; o~lj JraJ~ 'r..l4j L. ~ ~~

:~ LS' rl)'11 J\=>-I ~J ~L.,~I uIJ~'11 ~ if JS' ~\f ~~~..D" J1 <.f~j!

: 4L:J\ ~\ ~~\J ~\)\ >~ ~~ ~ l)

. ~1.rJJ ~I .fl..li:J\J PI~ ~~ ~~ <.flJI ~\)I >~ = \ t
. ~I~ ~L::l\ y~ ~\ ~~I ~ ~~ ~~ J~I tb.;L\ ~ = v

(~~I u~ ~\ ~J tskl;ll ~)J J.:lI >WI = ~ t
. ~I)I ~ ~ ~~ ~~ J~I JI.I'1\ J..w = 0

~):J~)~) ,~ \..( Jj4 ~\;)\ >~.r...tA; ~ ~pl\ >W\ = J t? J t

. .?lJI~ LS' ( Roberts, 1978, p. 145) Roberts

a!J~ lS~ ~)i '-f~~\ yLJ-\ ~J lS~~ ~\)\.;k~ o~\f t>-"\)\.y f~\ ~ <' ')
~~ ~\)\ ul~l.rl J\.,bj --4~ ~ ~~~ o~~ J~~I I~ 0i~ ,u~1 .y

J>.~ 0i ~i~ w' (AICPA, SAS, NO. 47.) o~J~I) ~~I~W ~L...,~I ~I}.~.:>-\'\ 4-

..b:- .J!. -li '-fiJI) u~1 Cj )i ~I~ ~lJ-1 yLJ-I~J ~ J~I tbJ-I ~ 0W-I l) t>-"I)I

. '-f~~~ 4!kl>- 4 UI rJl~1 ~ 0i 0)~



:JL:J\ c~~\ \\~~ (J 4f u) ~L.,~\ u\)~~\~ W..,.1\ ~\ ~J

( ) ( \ 4f) t - J ( Y 4f) t) ~ u + ( J ( \ 4f) c. x 'U) = J V U

<''') · <. i..? t x r'.;.J) + (\..? t - /..? t)

,~ LS.r>-\ 4 X JJl>.~ (Jj u) \\.r=J~\ J~\ ~ W..,.1\ ~\~ LS

~ (J J 'Jj t)~~ Optimum Combination a..4 j J-.a.t\ J~\ ~ aK..:J.\~~

:~ LS (Finley & Boockholdt, 1987) \\?~\ J~\ 4-~~~ JLt.:1.\ ~~ ~L;}\ ~

+ ( J j txt u ) = ( ) J 'Jj t ) Jj u 4 X

(1)

: JL:J\ ~\ ~ ~

) ~ J t 2: (J 0 'Jj t IJ J 2:: !.\ ) C

: JL:J\ ~\ ~ ~LJ\ ~.~W~ o~J\}\ \~~\J u\..;!-li:J\J JSLA.J-\ ~jJ

.(~ r-i) ~U\ wtAJ\ p\) (1) ~\ = 1 u (~) ~\ = ~u '(') ~\ = 'u

..;!...LZ \\~~ ~~J.i (' LS ~L.,~\ u\J4>-~ vL.,~\ 4-~ : J (\ v) t
o~l:.,. e-\)\ o\..;! .;>-\ J~..;!-lAj ~f J\ " • Jl..:>-~ tsk~\ ~)\ ."k~

~..,J\..;k\> \\~~ ~L.,~\ u\J~JU (J~\) ~~\ ~\ ~:J (y v) t
o4fw\J\ 4-~ yL->- l; \~\ tskl;L\ ~)\ .."k~ If ~r tskl;L\

o4fL.,\J\ 4-~ yL->.l) \~\ tskl;L\ ~)\.,k~ Jl..:>-\ : f J:' t

\.~ t)~ J:..~\ ~\ yL->. l) \~\ tskL;L\ ~p J.:l\ ."kW\ : r·J:' t

(\ J:' t ~

o ( t r-i) ~LJ\ WW\ p\ ) ~\jJ~\ j\..I~\ J..w. : ~

. (t r-iJ ~LJ\ wW~ ~r r LS ) ~\.i)\ ~\..r:- 'i~ \\?~\ J4:>-\~ : t ~
~

o(J) ~\.i)\ ."k~ LS..,:-l WJ \\?~\ J4:>-\ 4-~ : J j t
: 0\ ~r (J) ~\.j)\.,k~ LS..,:-l W~ (J) aJ~\ uL;\;~\,~~ : J J

, - Jj t · · · · · · · · · · · · · · ,r ,~ " ,. = J J



: .:>i~ (.!J) ~I ".:.Jli\.J.'11 if~ .)~ ~)...l>- Jl..:>\ ~ ( .) 'Jj t I .!J ) C

~w..J\·if (Jj t) ~\ ~ ( .Jj t ' , , , , , , , , , , , ~ + .J J " + .J J = !J )

. (J ,0) if Jjf (.)(''')~\ ~)\.J.~\ J...w 0~ L.~

Y~\ (j) ~lj)\.;k\> lS.r-J, W4 ~L.,~\ ~\j~JUwp\ ~\ = J,.f U

• () j~) ~\.?~\ j~~ w?\ ~\ J

~\ ~\~ .)~\ ~lj)\..;k\> lS.,:-l W4 ~L.,~\ u\j~JU W?\ ~\ =

u\~\?~4 ~\.?~\ j~\ 4- 1J (!J) ~ ~Lj\.J.\~ L.~ y ~\ J\.J.yU ~~\

.(j lS J t)~ ~ ~~ ~lj)\ >W\ ~-Uj (,r)..;kW ~ (jj t) ~lj)\

Lot ,~ J-:..e\'1 ~I a....:.,.\) :;pd.1 lllS:.::l\ J! (J J' Q) C~.J :; J/~I ...l:ll ~)

. .' \\ \ .. 4.J {,\ ~\ 1 .. Lq aJb- :~ a-tL;-,\~~ ~ -l;L\ \:\\ o~lj l:.~;' 'l::J\...l:l\
~.r j ~ .. J ~ .. )~, ~.., ., ~ ) ~ ~ '-:I

l) ~J~ (~~) o..L>-}J ~'J\ ~\ ~ O)~ Jl::J\...l:l\ l) ~y (' ~\ lllS:.::l\ 0~J

oil uP~\ J~\J . ,.fL.,'J\ ~~ Jl ~\ ~p t. jJU\ 4L;-,~\ ~W\ ~\J>. J .)~

Jj\11 ..;kWI) (J J'.t) tskGlI J2i~ ~I ..;kWI~ J~\ d' :;J~ ~L.,;, ~\ lllS:.::l1

J2i..;-lJ ~w, ';\ .;kW~ J ~\ \JJ Jl~J ( J uP t) ,.fL.,'1\~ W~ tskl;L\ J2iyU

~l~ 0i~.. J!.J...Aj ~i jl~\'1 J~ J-:':.J ,jl~\'1 ).f.J ulf ~~ .. ~I jl.}\'I J..w (' ~)

~I~

. ~I~ J ~I jl.J\'1 J..w ~I)I

~':JI wL.lI -L:~ ~ ~~ ( ) lS J t)~ u j.J~ ~I..ul ~u)1 .;k~ .;!-lZ .;kW W~ (' 1)

~W ~~~ (' ~..ul lj~ ~':J\ .I,J,..\ Ji uul.J.\'I)~ Ji ~J~ ~':JI ..lJ..I ) j\~JU

yLJ- r-JYliI ~WI JJ.L>:-J~~ (' ~I jl.J.\'I)~ ul.",.. ~~ ~I)I \~J (uLi...aJI

~..WJ Ub~ jl~JU ~':JI ~I 0i ..6...>-~J ( AlCPA, 1994, P. 109 ) jl~JU ~':JI ..LJ-I

U j.J~ ~u)1 .;kG:JI ~..l.Aj ~L>J J~I lS.,:.-lIJ ~I ~ W~ ~I J ~I ~\.k>.':JI

jl~JIJ ~':JI ..LJ-I ~)\.i,. ~J ( ) ~ J t ')j t ,~ ) if jl.J.JIJ ~':JI wl:l\~ ~i ,~

Ji Ji jl.J.JIJ ~':JI wl:ll 0\5" I~l La aJl>- ~J . ~WI 4..b>-~~ o-4~ {' ~..ul J~I J.w~
~ .

~IJ.r:.~ ~i )~\'I J.> ~u)1 ul~l.f>."l ~ ~~\,I -4Y ~I ~l:.i 0~ ,J~I J-Ut-lJ 4Jw

J-LJv~ jl~JU ~':JI wl:ll ~Ij bt ~IJ ~':JI wl:ll if ~~~ ~u)J o)..illl ~WI~

~r-J' ~ ~i ~J~' (' ~I ul~I.r-~ ~u)~ >~ 0i Jl~ ~\ ~~ 0}J ,J~\ J\)-'1\

.(~~ .. ::- ..II ul l.:>-I) LL.,':J~ ul l.:>-\'~~ .~ .s.ju Jl::.H.J . ..b..b..>j~.. ~ ).. ). • ~... .J



o)..Lil\ ~\~ C~~\ l) ut:J\ wLJ-\ L.\ ,~ ~\~ )~\ ~ \...~ tsk~\

'J'UyJl )y-i ...l..:::!\::l ~~ ..........).1 ~\ ~i ~ L.~ ~I..P; 3.Jc>:.lf Jw.i ~\.?'"~ (r'u)

.L;j\ 0\wLJ-\ l:.{" (i . .) L..,~\ ~ L-J'u - L.~\ • ')1 L~ J.--j , A::::L J~\'-rI U ..J ~ C '-.f ..., ff' ~ .r' . ~ ~ J

~ ()j u) r\?~\ )4>-~ LJp\ ~\ \...\ ('t)tsk~\~)J Wpl ~~I ~t:JIJ

.r.JA; J~4 ~)I ~I U. ~L,a.,. ( uLi.-aJ1 ~) rl)~1 )~I ~ 3.Jc>:.\) 0p.A:l.1 ~I
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. ~I)\ ~ ~W\ u~ yW-\~) ~li -r

~~~I u4l->- ;)~I ~ ~I ~I rY o)~ ~\)I ~W ~l3-\ ~)\ -;

~ u4LJ-\ o..lJ j.:.. . ~ a.iLd\ ~WI >~ J!.pJ~ 'J ~I) ,~\~ J.:>- ~ a:~';'\
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ABSTRACT: There is no doubt that auditors want to perform effective audits in
the most efficient manner. So, this research aims to .present quantitative
approach to assist in rationalizing costs of audit samples planning. To achieve
this objective, the research discusses the variables related to audit samples,
especially control risk, incorrect acceptance risk and incorrect rejection risk
because of its direct relation to achieving efficiency along with effectiveness.
The research reviews the prior studies related to decision aid models, then
develops the model by linking a set of facts, estimates and judgments to
minimize the total costs of audit samples under the constraints of audit risk and
materiality concerning auditing of a specific account balance. Finally , the
validity of the model is tested by applying it on nine audit firms in Jeddah city.
The most important result of this research is the proposed decision - aid model
has a potential for enabling auditors to plan efficient audit sampling.
applications that leads to a lea~t - cost combination of test control sampling
and substantive sampling for auditing a single account balance.


