LR k= ] B =

~HERADHEE oz~

& X #R

<B xR
1. # -] 4. Minch & Petri 8] 71
0. #WEErIEe] KRS 5. 3z Hig
1. EEERRE V. #BEMAKRY NASTBARNE
2. BEBSRECEREE 1. A& MEsR
3. HEERE 2. &Y BERREHE
. HEREES] Hegdsr vy 3. #HEEr e BERES FRERR
1. 2d%Ee] A8 4., #WBIM 2 @MU LY BXRE
2. Willams & Griffin 9 =z« V. By EH
3. Manes ¢] g d
1. F E

FEEG e o MBAREGES REFREERS HEM B (direct material ), HESH
£ (direct labour cost ), B8 ( overhead cost) & A Ab5l3, o}-Go o] BEEES
BEZESGHD FREEM €2 (allocation) sln, Foz WG 1 FES Y944 WL
FES e

FEE e EHa9el &Eh shve WEFEIES 93 %8 (information for product
costing purposes) & #{ftstw Zolch oled WRFEIAHEWHEE H=12 248 & B
= A4 EHY 4 gdol W Fell wwE wolgtcl @ ZEW ¥ MEMEIEHEN 25}
o A fAfe FERT Bo5 AR ¢4ok7] s Fell C—V-PHHT< YA 2350y
of gheh

FR&TS = o2 &He FREN BEEH ol FEES BRRAES kv =2

1) th#kss, BAREEE (B3t 1981) pp.690.
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2 = ¥ 4

o] St WHS ®tstE Aolch ASEW  AETR =v ¢ HHE £EY A=A, o™
Shifell 4 AT AR g A olrh gk BRREME (decision problem ) 24
HWBHEEFT ( service department ) ol HFEY A% 1 Mz Y39 BEL A4 BAT A
A, wE 2 R23EL AAY AL e A E 4 Ak

RE EEHPY-S #BIEFY ( service department) 3+ BLEHT ( production department )2 &
SERC & Hfel BAMSZ 2 MABANA ofE &M ARS Rotdud 22 WK
Moz 48d 4 Avk Al @:HEMa 22 #HEEMrIe A EAR BiEtn v Wi
Hlol = S2 o} 2 YA L TAE AEY HARE RO ch EHAA E3HHE A4 FBD
WA BEEATel 7 va3Feog By e A (benefit) b3 BUEHM AR

FHRE X N5 WM EI A ® A
L S e ___,.:‘ ,
%BF%;#&E!Q% | |

B/ M
_ABBM

\

1

1
(2REBEXBMFLE CRMEAESE)

[ —

FEMAIR BRSSPl BA0L BUETPImAEtel ohabsixl 2 GBI (planning), fEHERE
( information processing), # %] ( control) =2z EHEHRE (decision making) & 3 %
o4 47AE & 4 ALY

@ 3% FEEHEl A G M ZEED (capacity) 3} HEEE (volume ) & 2 shA o
o}, FEHEFIL RE ARS RS dstd XEENES A0 Y —Ed BEERR,
z8a ABS EXgch o EEx 4G GREERSAA AAE AlFsr] Hsid o,
Adb, 477, 58 283 A%g F9@Uss] 4 ARS a8 "Hrh

@ Rz3Eo| WHREEMES IHHE RE (determining payrolls), ®R{d2 HER AE
(measuring costs of services being provided), #H#ZH ( control evaluations) 283 &
BHEd L5 BRe £ @axc Rx 3R EEE: WY Hde 2 #EyEAe

2) R. Capettini and G. L. Salamon, “Internal Versus Extermal Acquisition of services When
Reciprocal service Exist * The Accamting Review ( July 1977) pp.690 ~ 691,

3) R. M. Copeland and P. E, Dasher, Mamgerial Accaunting { Jhon wiley & Sons Inc, 1978) pp.24 ~
225,
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Wy eRrimekol U3} FK 3

EBel doiA EEHHRE ALY + 9tk

® #isls HE ( goals) 9} 78y (actions) Apolel FAHE (conformity) & A& FHHolch
& WM W WELS HFIF 8% B 4E (departments’ financial goals) & H#ikstz,
MPIESS) T RMA BEE AR Lot ¥ BHES ®BEtch WERel BEEHEE A&
st F{LEIH#%3E (Responsibility Accounting Reports) & #HIFHES $st E¥ol ok

@ HBHIMFIFES H@e 1 BEYEd doj4 ANY BRRES st AF Tasith dE
o FEES BEEMEAS 3 MM A Rtwe FHEe KES BERSHA U iy W=
22 AYsts] Mo o glojof dheh REyFol HitxE FEF#RE 2 HPIEMKS BREM
Eol 4418 HES ABEHEA A4 daste EAHA 7 gsAl "k

Aol A BEFEIES # 2 A PG FEFEAA 22 Eu S BHERMe W yet
= —apege) BRGE 2 EEAREE, BRARRE, HEERES 4X2ads 3 HEY
4~ zd = T, H Williams & C. H Griffin [1964 | ¥ 248 —#{t&d N. CHurchill
(1964 || =<, R. P. Manes [ 1965 |¢] =, R. Minch &E, Petri 1972 | & =&
Do 2 st HARBFES Adrnd b =3 HARY SAEEBA BB o4+ R Ca-
pettini & G, L. Salamon [1977]¢] 2®-g o oL & ¥2RFE ARdA A% 2
2% AUsF obwl Sl A AT Aol el d AHol LER AAEAY o F Rnctn
B iag

0. ®WeEmriR&e] ERAE

LIPS MIMPIe TR o sbx) RS Aol MEESHT YN akch MR
%% ( service departments ) & BiE#EF (production departments) o] W33l B BEW
Flel EEEFRNEDS SAd BERHES ERs Adsts ¢ dch

BE WEMERE S|P CBEEMATS R ) 2 Fitsle, 2 deds HEEEE o
A MEEPT) o gtk 1 ool gt M So] MEHAL sty MBI Fakshx we=n
2 WERrIES WESHP sl gom oidslch HWEEMIRE BERMY =x BB
o wjiidr 7 oo = Jubyo 2 WM MEET =5 GRAREA = s etk

HHWP RS BEMI o Lshe whel e dubd o 2 EEREE, RERE AR R, M AR
B o giul the FHE KMoz shol wiuye 4NN nH ek

4) C. T. Horngren, AMaragerial Emphasis ; Cost Accounting (prentic Hall Inc., 1977) pp.524 ~ 529,
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# B W M MM
F A 7l & 7l A z ¥
S, S, Py P, & &t
B RECR AT MR, W 9,000 W 6,000 W 20,000 W 16,000 W 51,000
el Ak Hx
Ex T4 7 144 288 288 720
H E: 0.2 0.4 0.4 1.0
e R 20 80 100 200
H # 0.1 0.4 0.5 1.0

1. HEERY (direct reallocation)

EERRES 3 MIHiel oh& MEhEriidl fEd A% FAsty, & #ApHfgs o
Bl EEERG [R2 -1 Jd4 3 —RTHEERAI] Emxiia Rt AEs
Emmiie] —MTHEERI gtRG BARE FAsL AZd Fos ok gk

(R2-1) EEERE

W oB WM | M
S, S, P, P, & B
HPWPIRER AT MER w 9,000 W 6,000 W 20,000 W 16,000 W 51,000
S, ¥% (w 9,000 ) 4,500 4,500
S, %% (w 6,000) 2,667 3,333
SLEERMY R 3 W 27,167 w 23,833 ¥ 51,000

2. BEEXE BB (step method of reallocation)

ol Hike] HERTY —BH A€ 78 ¥ Bl o8 mymiia B&e #HHEsie
g2 48 At bk A2 B oE MY H&E EsSs HeimPel 4
EuhAl "k

(E2-2)4% HFIS, of BHE BLERM a4 watoldel of2 HBHRMel o &
A= BESstT, WIS, o BAL WIS o4 Wyt BHLS 45t 2 %o #Me oo
Ant HES Al 2= WEfIEs BES EE 1 3o #HEPIRs o4 24 £33

oo
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Mepiprigaso) 4 FK 5

(F2-2) BBARRE

wyBH g & B M
S, S, P, P, 4 &
HEWIIBECR AT MER ¥ 9,000 % 6,000 W 20,000 W 16,000 W 51,000
S, ¥ (w 9,000) 1,800 3,600 3,600
S, ¥+& (w 7,800) _3,467 _4,38
RYEEPY MR W 27,067 W 23,98  w51,000

3. HEERMRE (reciprocal service reallocation method)

HEERES BEARES MARRKRES Kisld 34 BRES dedezd MHEH4

2 o wo|ch ubed FEHRPISCl ArE7tel MBS @Ak EHERKES XK
o mMAMo D ERSA gtk o35 THEEEMe A% 9 EXAFEY U454 A&
o Btsln glow, W 1 THEBEAL G709 s1REFE AEstT dx, = 949
EHiEH e BB veo 9 HYEAMEG Fo ve EENU BEol 444 foddkn &
g HRAL B4dd Yo RRHEE RBdder & Aotk WHoAw HREAIE &
BAKE 9 A85x ga gdou AFee 422 sl GRARK A8 LBEH] 22
F7tsta gle AAelch

@AM (linear algebra) o] Ab&ol o % HAMS WEEEY e, Ak AR He it
wEAL Ay, EHEAES RE, 28 1% WBE S 43 BEREL st A
Fg e R®tstd Tk

(FE2-3)el 4 2@ 2 23E3 2 AXFFE AHESEe geh oA HEYE]
2f@olmz 2@y HERS VHEZ gch EHAAE HEEf Bonz negl HEKS
DEZ & Aolth Erh & AaH 2AE sty HF HEo A vgd ®RRdte HE
2] ~ f& g ( matrix algebra) 7} glch

(£2-3) BRIAK o3 HEEKE

! -
S, S, P, P, & &t
e HPIRACET MER W 9,000 W 6,000 W 20,000 W 16,000 W 51,000
S, ¥% (w9,796) 1,9%9 3,918 3,919
S; ¥+ % 7% (w 7,959) 3,184 3,979
AP MR &t w0 w0 W 27,102 W 23,88 _w51,000
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@ B o3 ERGTHE
of Afole K-t 2fEolnzg By hRAE M3t
S, = RIBTERMIR

S, = REfmMRn s
S, = WO,000 4 0.1 S, erervereerrmrrenniniuenianns (1)
S, = W6,000 4 0.2S;, creereeremrerieniennieinnnnes (2)

(2) ke (1ol Az
S, = W9,000+ 0.1 ( W6,000+0.2S,)
0.98S, =W 9,600 S, =W 9795.91
S, 2 (2) Rell KAs
S, =W 6,000 + 0.2 (% 9795.91 ) = W 7959.18.
A9 e HRAE AEetE oAlol 23 T AL LY S ALFHAE 2 AHE 5
ahet,
@ A%yl g A 4

S, S,
ECRRRT WERDERIR W 9,000 Wfls.ggg
¥ 9,000 2 20% 7,800
W 7,800 9] 10% 780
W 7809 20% 156
W 156 9 10% 15.6
W 15,69 20% 3.12
W 3.129 10% 0.312
W0.31229 20% 0.06
& st W 9795.91 W 7959.18

m. #HEREREY ezl rdy

1. 2dREe] fik

B A THURES 482 Williams 9} Griffin [1964 0] g0 g o] RHES
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Mapdrrifmeol Ay $x 7

sl o™ o] thgol Churchill [1964) & FEESMEE st THRIMRES ETEE BX
stelch.  Manes 1965 )= Williams 2ol gloiA FEARSHKS] MBI G EMAT K
o o 2ohe Aotk 1: HEBEEME (reciprocal transfer costs) & HAE3HA s+
% b2 FAEE Y A2 #Rstgd ek 2% Minch 8 Petri 1972 & Ll #rd ==
BB <] o) 4| AREHBYIMPIRACER ( reciprocal service cost allocation) o 4 2-¢ fTFjzd-&
Btk o 74 f7FIMEfr (matrix transposition) & FRdksl st TE AH&stn, 115
Aol #fT% (inverse matrix) & FRshzl $ste] A™' 2 A8k 183 AR 6l
M BEMES At T debe BECI TR

v FRsts] feted el BRgiw ohea e FAH YA (S, . SO FA9
MW (P, P,) & Z: whad flz4 REstnA ok KRS & EFE 7172 2 ERFI
o] e #EMke o33 Zox st

1) ALRRRT SBPIEFILE

P, P, S, S, & &
W 20,000 W 16,000 %W 9,000 ¥ 6,000 ¢ 51,000

2) WEHMPIRE KA

O

ol A S, Sz
S, 0 0.1

S, 0.2 0

P, 0.4 0.4

P, 0.4 0.5
1.0 1.0

A4 BAE 2E BEEMMIRARE WER P, Pl AT HE-q FHEE FHste A
olch., TAIMEN A4 olF =g FMsts st e 2 ToIFRES £k
3) A 1 A CHEBIERPIRIECHE
i . HBYErIREALRE

0 0.1
B = (0.2 0)

ii . Bol o|%t HEARHS HWBHEFIR

_585_



8 -+ + 1

X,
X = ( Xz)
4) A 2 <A CHBIEIFTol A RS KRB D
i . FEBHEEFTN A BEEEPYel ALgkE

0.4 0.4
¢ = (0.4 0.5)
ii. XZ Coff 93l w3l BUEHMMIE

B

5) ERFE5IES Vector
i. #WMMENEY Vector

9,000
b = )
6,000
ii . BERFIEGIZES Vector
B 20,000
- (16,000

6) BT7a MWEKM A3t RERESY HETH
1 0 0.8 0
b= (o 1> Z = < 0 0.9)

2. Williams & Griffin9 =49

T. H. Williams & C. H. Griffin [1964) © & 222 —##{t3 N. Churchill ©) o] zdl
< a3 Zeh 25 oo X, X, ot HERRE S,, S, o #EmrIRs FZrgoka 5
THIHRRL vt 4] 7]2= Vector X = (X, X,)TZ atopd £ 9o}

A 1 whA]

ol
o
a:)

5) T. H Williams and C. H. Griffin, “Matrix Theory and cost Allocation *, The Accounting Review

(July 1964) pp.671 ~ 678.
6) N Churchill, *Linear Algebra and cost Allocation; some Example ", The Accounting Review
(October 19%64) pp.894 ~ 904,
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lleh CA SIS S I

l

{xl = 9,000 + 0.1 X, . ( 9000) < 0. 1\ <x,>
6,000 + 0.2 X, K 6000 0.2

X = b + BX S X = (I-B)7'b

e
I

(1) ol QoI4 Xoll whgh Fe=" ;

X 1 -0.1 9,000 9796
<X:> - (-0.2 1> (6000) - 7958)
A 2
¥y =20,000 +0.4% +0.4X, _ /v,y zo.ooo 0.4y X\
y:=16.000+0.4x:+o.5x2 ?(y:)’(le,ooo (04 os)(x:)" (2)
Y = ¢ + ¢X

Y =X, X)TE P, Ppoll oidt &#9 BES EoRsd (2) o #e

v, , 20,000 0.4 0.4, ,9,79 21,102
(yz)_ \16,000) (04 0.5 (7,958 B <23,898)

o 7|4 Williams & Griffing 2ue o}& Frpx|"Hd Folt LB Yok sms =1
Al 4 F8F X, X, o AiE W 17,754 (9,796 + 7,958) o] EERFTY S,,S, o fEBIE
FEH8 W 15,00009,000 + 6,000) Mz zcha shE AHoloh 4142 o] Hel o4 ERHAY
ol vkl & A 7]5le] Manes = g AulLndole}l B9 g 7S BRIl EA=
Ao 5 B35l A 2Ad dall4 KRPyo g P, P, o v Ex FHAME W51,000027,12
+23,898) 2 AKFTS & FFIEFIEY St Sddichs Afdolclh HFal= S, S, 9
FCRRRTS EF#e 27 HEsEln =8 BASA wises 42 gdn £ 4 97k

3. Manes & 2 d

Sy 3 Sy <bolsl MEEETMECS, Z 33 7 S el Siol AMAE 10%e AR 2
g apelel S, o Boel A& 20% BESA Hoh 22 WEGRANAE (1) K4
B ule) ol S, 2 S, 2ae 10%e] BEEEDL nstudch S, o dHAE 2o A

7) Xell Wz #E File Al 1 , 0 01, X
) (o 1)()(:) = (g,000) +(0.2 0) (x:)

-1
(22 1)(x)—(sooo) (x2)=(-o.2-0i1) (g%)—(wss)



1w <« ¥+ 4

< 5 4 dok ojAL (1)d FAAKRE vshd 0.8X, +0.9X, =15,000 7} e} =hekb4
Syl dalAe 0.2X, S, ol a4 0.1X, 7} MHEFIERE G2 BRI nesle] A
¥ & 4 geh oigisted (L)l o @& X, X, o 4dte S, S, o EARGI 2o

R. P. Manes F1965J8)-‘; ole{dl AF AAHsle & #HBHEFIl oAt Mk ZHA BHH

o e wahs FEEREYS RFsd o,
A 1 ek
{xl =9,000 + 0.1X, — 0.2X,
x2 =6,000 + 0.2X, — 0.1X,
X, 9000 0 0.1 X, . 0.2 0 X,
( ) 6000 02 . > (XQ)_(\O 0.1) (X2> ..................... (4)
X = b+BX—-(I1—-Z)X S X = [(21—(B+Z)] b

A4 Zx HATHn, —e e 1 A i FHAERS BT S, A4 & RS
Flo 2o EMES folv, 23 & BATH T FAS (1-Z)7 55, S;dl4 o
B ERaEFoR NS ERES A5t stk

{0.8 0} 1 01 F.s 0] [0.2 0}
0 0.9 0 1, 0 0.9 0 0.1
(4) kel hol4 Xol ohel M=
[XJ B (102 -0.1} -1 [9,000 3 (8,077J
X,,  L-0.2 1.1 s,oooJ — L6923
® X, X, & sl W 15,0000] sloj4 ELERRTS) S, S, o EHEEHSY ZotxA el
2 AL (4)9 FAXNRE o5 WEstdReh (X, + X, = 15,000)

A 2 A
Yy, = 20,000 + 0.4/0.8X, + 0.4/0.9X,
{yz = 16,000 + 0.40.8X + 0.9,70.9 X,

8) R P. Manes, “ Comment onMatrix Theory and cost Allocation * The Accounting Review ( July 1965)
po.640 ~ 643,



My IRF1 S makol B F& 11

%y, _ /20,000 0.4 0.4,,1,,08 0 , ,X
(yz) B <16,000>+ <0.4 0.5>( 0 1/0u9) (x2>
y = ¢ + CZ71,
yi, ;20,000 N 0.4 0.4, /108 0 8,077y 27,115
(yz) \ 16,000/ (0.4 0.5> < 0 10, 9 6, 923> B (23,884>

o714 C7t obel CZ7' & Fabe vl vt 2ok chATdHA Al 1 dAo A4 T3
Xy, X, 9 Gt o4 Ay ol AT BRI A—slzz As4 CE H3hd S,
ol AL 0.8X,, S0l dalAE 0.9X, 8ko] Py, Pyol]l s 235A sloj4 2F of wysx
o) weld Co K5 B 4 (Z9 EHAER)Y #K 170.8,170.9 (27" 9
FHAER) S T X, Xo & 28 v,y o W ReA ek

W&G2 3 Manes mwlo] atolde vp&st Zeh Al L Alol glol4l §THEc % HBIEHF
A4 chE WEEPIe 2 Reo M FHEUL nHstn, HEC o BYEf HRE
e w3 FEERES
A2 Aol 4LE B &S CX, s CZ' gt WHEe A2 ohg A& FET Zolth 224
oo Aduets AAY e WEGEHE FROLZE o2 HETMY Ak ZRE T
st ghAlE ge Aelth

4. Minch & Petri & =4

R. Minch & E. Petri [1972)9) = W& Gxdo| &l 1 Al ub-g 2=l oh2 HBHEFI A&k
BHEZ 2astn g A Ay olu A 24l S nAd KRG ZE o pzRee] A
EEEE At dA gks AL #Rshalch

W&Gzae gt A 1ctdle] &8 X=([-B) 'bel4 o2 MIPRFY Ak BRH
(1—Z)9 tHAERS ZAH% AL Web gopl, W=X-(1-2)X=2ZX= Z (I~
B) 'brt He, Al2 g b3 o] Wy Rk

Y = C4+CX = C+(1-B)'b = C+CZ'W

Aol W&GEHL A 1l e fFPie s e o HEEHA dalds aHED 3
A gxjar A 2l 4 Y=C+CXE Wz REHA Y=C+CZ'Wr =} =eh4
AZoL M 2uiAdA Y& 7€ o ABMoz ARk BZE 88T A A=t

9) Roland Minch and Enrico Petri, “Matrix Models of Roceprocal service cost Allocation”, The
Accounting Review ( July 1972) pp.576 ~ 579.
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12 - ¥+ 4

oA7lel A whads] Al 3o melo] oj4xlek & W&GRHEY A Al 1449 %HAg HHA
FtHe doAd TS #o= shHElth. 2240 Minch & Petri 7} A|Ag 2wo)ch

Al 1 =4

A fABERrTY Rtk &R % 2y (WE&GRA A flill 4 ARZHA £) &
Bz S,, S 9 KHEE X, X, 2 g

{xl =9,000 — 0.2 %, = { ] 9 000 { 0} [xl} 3 [7,5ool
X, = 6,000 — 0.1X%, 6000» 0.1) lx,) — Ls,485
X = b—(1-2Z)X
o] 2 Xell4 BTN A AEZTHS nydld ERE FEERE W, W2k 3=
o3t o) ek
Wiy _ [x, 0 0.1y(X,] _ (7500 0 0.1y77,500) _ 8,045
j XJ +[o.,z 0 J [xj [5,455] * [0.2 0 J[5,455J [6,955]

W = X+BX = (14B)Xs 5
74 Wel F484 it W 15,000 (8,045 +6,955) » e}

A 2 A
1y _ [20'000J +[0.4 MJ [1/0.8 0 J [WIJ
[yZJ— 16,000 0.4 0.5 0 1,0.9 W,
B [20,000w+{0.4 Oﬂ [1/0.8 0 } [8,0457 3 [27,113]
- 16,000J 0.4 0.5 0 10.9) L6955 23,886
Y = ¢+4+CZ'W

oj 4ol Hgifll 4 AL 37bx EREA RS W ¥Rl 4 vasted 2y o-g3 Z2rh
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Myriprig®mRel 33 $% 13

D W&G wd

P, P, S, S,
I q 20,000 16,000 9,000 6,000
S, 25 3,919 3,919 1,958
S, % = 3,183 3,979 796 o
i 27,102 23,898 9,796 7,958
S, o 796
Syl 1,958
P, o 3,919 3,183
P, ol 3,919 3,979
) -0
(2 Manes ¥ #
P, P, S, S,
ERE ¢ 20,000 16,000 9,000 6,000
S, &% 4,038 4,038 A1,615 A 692
S, n% 3,077 3,846 692 1,615
F 27,115 23,884 8,077 6,923
P, o 4,038 3,077
P, o 4,038 3,846
0 0
® M&P =»d
7 % 20,000 16,000 9,000 6,000
S, %# 4,022 4,022 1,500 1,500
S,2® 3,091 3,864 545 A 545
Z 27,113 23,886 8,045 6,955
P, o 4,022 3,091
P, ol 4,022 3,864
0 0
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14 = ¥ 4

5. 3fE= H&

ol e =g Hestd oh3 Zreh
® W&G =24

A T e
i.X = b+ BX s Pl 4 AEZHE(%L) X = (1-B)~'b
. W o= X = (I=Z)X e hERFTel o FGIRE (%)
= ZX
A| 2 21
Y = c+CX = c+CZ'W

® Manes & 1

A 1 whA
X = b + BX—(I-Z)X e Fke 2% (AR
W = X = [(21—(B+Z)]"'b
# 2 =)
Y = ¢+CZ'W
® M&Pwd
A 1 A
i. X = b—(CI=Z)X rereens flell o F&ER (%)
X = (21-Z)>'b
i, W = X 4+ BX ccoeeereenrnnnennn fiholl 4 o] HEBRE(#)
H| 2 k4|
Y = ¢+ CZ7'W

AN 2o MRS A Lol d A& FHE BT JED ok, ARMe: 3
Hapokol W Aolols, FEE neig BPNE LB S mix mst kel ot W&
Gz M&Pzde R Aok webq o o4y A 1 bdle] ol B We AR
o BEET BAT AL ndsn Yn 1 Wel BERe 42 RRHY AHHEM EHR
fitol gopaicke 4H4o] folshAl BHHEh A2 YoldE Jrrdolt Y = c+
CZ-! Webt B¢ ZE Relseh
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M) g 215

kst o] MERRES 7722 R. Minch & E. Petri [1972]¢] ol& d=t # 2 7
olZoizictn & 4 AUk =y 3 =W HES HAN A 22k S B
st ALAHE oulzt e o Fo] A7lck upFo] w4 A%k FHEA HHEE FEZ 2
Hsln, d7v 2 FEEFS 7 ed oAdd delst de A7 drEFE WA EEs
shedlel old Rigs e AY7h. 258 Manes mwlo) HLHY o LFE A viHA &
T FAEfe s nyshE Aol BHRAelH = BRI A FAE 448 + At

28 2ol BEASe A o] 2oz —Reo FoRs A4 FReletn A== vt
ou) AFAL o9 ofuj7b ek 2p4e] R. Capettini & G. L. Salamonl1977q 2|8 )
PELLS

V. #pRrA&] ABBAMRE
1. Ak MEFR

R. Kaplan 1197310 ¢} R, Capettini & G. L. Salamon 1977 W & ojv #79) HBHE
PARIEES Aol A Al 2bEsle (6T AR, obdml Afel 4 WAL A7t AT RE
< sled HEIYD BEREY FAS #rsigdch 2 fle ol BRRERMEA i EREd
E K517 st ERs = EEPEFR (basic data) of of R22 #BIFFIE A RBEE (alge-
braic methed) ol o] sle] BLEHYel AR QS FIAE + A+ Rl EHIA WHHE
2 d% 4 U AL Emdln A=k

@© FHEEFIMEY HEmRY

a2 Fl= M Ao #BYEEPY & 24 (water ), 7|3 (steam), & 7] (electric power) 2} %}
Mo WERFIS Wik FHWEHMPIRIel H#hIl Bk (The technical relationship amo-
ng the service departments) = 1229 &2 H=slsd HE 0.8kwH, 1]zl E (one
cubic feet ) 9] A=E|-8 FEHFI=w & 0.5z, lkwHAHE L EHsled A4 0:,150\}1&;:1]5
olch Fcisfe] MWEHEEMAEHES ¥ 0.62d, A% 0.9¢3s e, My 4.8kwHrta-7xch

B EHEL 100,000 stHlol el &4, J3, A FEe EHERS Al (R4
15 Fmrsle] et

10) R. Kaplan, * Variable and self-service costs in Receiprocal Allocation Models” The Accounting
Review (October 1973). pp.738 ~ 748.
11) Robert Capettini and Gerald L. Salamon, op. cit., pp.690 ~ 696,
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(F4 -1 A= BrEaT HEEMY EHR

HBHEEFe) MEHE water steam electric BUE
water 150,000 gals - 90,000 - 60,000
steam 180,000 cu. ft - - 90,000 90,000
electric 600,000 kwH 120,000 - — 480,000
(RA4-1)59 e obsd 2L FRell dal4 78 4+ Ak

Qw = 100,000 (0.6) + 0+Qw + 0.5Qs + 0.Qg

Qs = 100,000 (0.9) 4+ 0+Qw + 0+Qs + 0.15Qg «eevrreen (1)

Qe = 100,000 (4.8) + 0.8Qw + 0.Qs + 0.Qg
@ TARF=E
A (o4 (£4-1>9 ghg Fate AL G viald gt 44 A2 4 ok

2y 222 Boh B3 EAle dE FE A deaide —BAl TRIIRS fESE 2o

# H3lc}

n = BERMe K = 1

m = MY B = 3

p = nXm(BERM o kY AEBe ST BEEA o ASchs4e) 254
P; 845 7k f7%1) = (0.6 0.9 4.8)

A = mXxXm(HBHHMAI Y ST 275 BB 9 A4St P
ay; o 845 7kAl 1751)

= 0 0 0.8 5

j 0.5 0 0
L0 0.15 0

U = Ixn (RERN jo EHAKES e Ujs42S 72 Vector ) = (100,000)

I = mxm(E7T7))

ol okt fIFIRRE HEK (1) € o423 o] XY 4 gtk
Q = UP + QA Q — QA = UP (1-A)Q = UP
QU = UP( I.__A)‘l ........................ (2) = =N
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(100,000) (0.6 0.9 4.8) 1.0638
0.5319

0.0798

= (150,000 180,000 600,000)

® HBEMIIY BEREE
RRAT &, 713, A/FE9 BHR( VC; ,

VC; (=i P HE) ( Q;)

VCy = 0.0133Qw = 0.0133 x 150,000
VCs 0.1000Qs = 0.1000 X 180,000
VCg = 0.0100Qe¢ = 0.010 X 600,000

@ #BHErIe BElEREE

ey BERT (E4-2)d BEMoz HRsd ot

0.1277 0.8511~
1.0638 0.4255
0.1596 1.06384

i =W,5, E)e 94%3 2ok

W 2,000
¥ 18,000

o2t Q7} 7HEsle

BBl gk W (150,000 gals) S ( 180,000 cu. ft) E(600,000 kwH) &) HER: 7+

7zt W 8,000, W 12,000, ¥ 9,0000]c}

(£4-2) EERBE
& HiMe EHEA

0- 50,000 50,000 - 100,000 100, 001-300,000  300,001-800,000

W 2 3 A v W 4,000 w 6,000
S 9 3 Ay W 5,000 W 10,000
Z 9 3 Ay w 6,000 w 8,000

W 8,000 NA
W 12,000 NA
w 8,500 W 9,000

2. A& BERAREME

27t o4 FZEtetnA she HEd BRREMBEL A7 89 (electric service) &

o F:

ol 4 A& EHE 27 ol Aifol4 WO0.03/kwHo 2 AT A7 S BRESE Aot}
ol gk MBS MHkstwulw o33 2 37k EFR7F SLp s ojof jch
@ #HBHEM el MMt AT BAS AL & A% &

@ #hBhERMel At 2 HEIEFIel BHRGEEA
® #BIEFIel M=o 2 WHEHEWAIY BER RS
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1) 5ol 4 MAY ARERE

el 4 Tk = QY e R4 Edsl Sle $5%, 29%L HRA (1)
del4 FuA FRAE Qs =100,00000.9) 2 fR#stez 4 78 4 b Husid 293¢
A7 3Fol o o4 Y LESL gv] HEolt 23 £ HRANA 2 BE 7Y 5
Q1D REBEIY Aoz SeE AARE Ao HE TFANA 739 2FE
oz whE 4 Uk a2yx fTFIAE AV 24 A Ho & 5 Utk

ARl = 0 0 0.8
[0.5 0 0 J

0 0 0

2

283 $EE HER (2) 4 Qo £3- Vector & ThE3 ol T + Ak

@Rl = UP(I—-AR)' = (100,000) (0.6 0.9 4.8) 1 0 -0.8y !
{-0.5 1 0 J
0 0

= (105,000 90,000 564,000 )

Q! Vector o 4] bz} 2 Es} Al 4 FUSHA HEd 2 AF AL 600,000kwH 7} ok
2 564,000kwHel & o 4 Uch o|AL 7 WEEo| HrBgol| Hol4 £8E HIET &
Eot g7 dRolch olAL Az AVLEY S42FS} §4359 WAL TFE 24
Ak olelsted o ASel YoM WL/ Al H FUNAY AP uE W 16,920 ( 564,000%
0.03)¢] Sch o AL Msl3Tol ARG AR=E RAT HErE 5o o} Wk,

2) WMsE WHR
MEDWFIR Q%' o Vector |4 thed ol YL MRS HHsE AL 2sioh

Ao 3E AN vz2yEo WHR(HER (3) W 26,000
B4 g nrire WEHR

water (0.0133) (105,000) W 1,400

steam (o0.1) (90,000) 9,000 10,400
A7) 3go] AMicial RS BB D W 15,600

12) My HERell ojslel 2 WS Toin
Qw = 100,000 (0.6) + 0-Qw+ 0.5Qs + 0-Qe = 60,000 + 45,000 = 105,000
Qs = 100,000 (0.9) = 90,000
Qe = 100,000 (4.8) + 0.8Qw + 0-Qs + 0-Qe = 480,000 + 84,000 = 564,000
13) RN MEFEo 2 A2 170 444 d X 3T WEHRY So|ch,
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3) EMEE BEER

& BEEY BERE (R4-2)d4 dAdez sl ek oA fe AL4E
S HEHEFIY] HERMA wzE BEERS A44425a e #HHEMY BERSG ) GK
s¢ BEERL A4S ¢ 5 Ak

alel Ar|wso] mMziciy 84vEm s|RREo] fFEIIAY BEREL QVTFA Fojalch
(E4—2 0 ozl S AMalA ARTFU BBsted REgel 4 EHS = F 105,000,
£¥ 90,000, A7 FEo H¥d AT B 44 W 8,000, ¥ 10,000, 6,000 AS
£ gth olAL @itsh AllH AFS Fshe Al AztEE EERE W5,000 (£
B2 W2,000 A7 EE W3,000 )0 ek

S8E oA LlES Hsx BEBES BEfysid 2z, st Ao 3Ed BEE ARA A%
geAgstA) ghochel W 20,600 ( WSw) W15,600, mAu] W5,000) & Y 4 dokE AE A
4 qich =g @its W 16,920 o2 BIK¥ (current level )3 2 4 EES ( the produc-
ing department operating) & #2157 $13ted FEol 4 LEH A¥E FUY 4 sk ==
A A BREe HEE N4 G 43 A TUskE Aol W 3,680 (20,600 —
16,920) & @it-t FREB S ¢ 4 Aot AL & + A=

3. MmpEmrMe pERES RERER

Bl 4 MU EERTEEN o oLy FEERKE BHHEHRFIRES Bk S5t
o ERics KRB FEFEHECH ( conventional cost accounting records ) o2 ¥ F
% 4 9tk syl BEH Ro| eSS BEMU HPHrIRY ERMEE AAft
3 e Fohe e AAstouat,W

X = mx 1 (@BPEFIRERE e MEHR Vector )
= (Xw Xs Xe)T

b = mx 1 (HEEPIRER A MM #EHRe Vector)
= (2,000 18,000 6,000) (A4 (3) BR)

(150,000 - 105,000) (0.0133) + (180,000 - 90,000) (0.1) + (600,000 - 0) (0.01)

=% 15,600
14) @ Williams & Griffin 1964}, Churchil1r1964), Livingstone [1968) = 1714 A 4| sk A3 e

Wy o 2 RERRMES #R731 st
® J.L. Livingstone, “Matrix Algebra and cost Allocation *  The Acconting Review (July 1968)

pp. 503 ~ 508,
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B = mxm(HBIEFT il MBIAEM j o EHES H&EQ b, 84F skxl i75))

= 0 0 0.2
]:0.6 0 0 J
0 0.5 0

fI7lBe ER: (FK4-1)d Gax BEEHIZ ¥5 dojAch 4259
0.

b, = 120,000 600,000 = 0.2 b,; = 90,000,7150,000 = 0.6
by, = 90,000 ,180,000 = 0.5
FREMEEA g Be sid XE 7tz Agsch
X = b+BX X—BX = b S0 X = (I-B) 7lh crereereieniiniienan, (4)
Al 4 X Vector & F3}9
X = li 1 0 -0.2 {2,0001 ! ~ 1 0.1 0.2\‘ r2,000J
-0.6 1 0 ||18,000! = —— | 0.6 1 0.12 18,000
0 -0.5 1 - 6.000/J 0.94 ]~0.3 0.5 1 J 6,000
1.0638 0.1064 0.2128 - 2,000 5,319
= {0.6383 1.0638 0.1277} l\lS,OOOJ = {Zl,lgl\l
0.3191 0.5319 1.0638 6,000 16,596J

X Vector S8l #BIEFIMEI R BBFERHE A (product costing purposes) & 9 & 4]
(E4—-1>9 FRES RBste] HHERM ER=loizo} & Aotk

¥k FREMMES Bty dstd q4714 ®#Rs+ HES oW E—HEr (any
single service department ) & BREY AUt dtv BEETEA LEG uiio] Fad
#E RBfst 30

AA=, (1-B) 7' 175le] £HAK (main diagonal) ol 31e BEHE ARl4 TUd=E
B Ao s REYT 4 At 23, A4 EHsE AR BAHE HRsn godd =
oo qtek. Al EEH (I-B) "' {7Fjol4 AlHiA ER:s B4 TUg= | kwHy A
71§40l AMAA EHsE 789 1.0638kwHel % o HES #HKEE 4+ d=A4 S o
ol ghel, whebd @Rkl AEBdl 4 EHstn 9l 600,000kwH =4lell  AH-S S 4 564,000
(600,000,71.0638 ) kwHE T-91& 4 Urh E& olAL oA <A Ax Ze st =lel

15) © Kaplan r1973} & FEBEHRES H5td 275 Fokio} HBEFIEE o Yoleu] REES &
A4 AR BEAlo]l o Al S HLo 2 AAMsigct.
® R Kaplan, w.cit., pp.738 ~ 748,
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SR BESE A2 o WEBREIME (Variable cost saving ) & FEEIRFIR AR
47 B 2ol W16,596 % (I—-B) 14759 ol o35t AldA HAERE UrBE 24
T4 4 Qrheu Fosof gkl uetm WEyREBML W15,600 (¥16,596,71.0638)
ojch. & o)A el T S} ek
o)l st ®itrt {ABEel o sled REBBIHEBNIIFIR (actual variable service deparment
costs ) = MR & vz RTe BRE2 g BHBREREAIN AN TUAsAAHE &
2 Bz ARES Tebe AL 4ok FBEA (profit maximizing) & F78+ &%
o EHme s WMYWMIEHY BEHRTT AEste Aol wigAsiga ¢ + A3 L2 ]
FOME RS ERIE ARBEL AEHoz Rxyro ARE ASATE A, BREL A
Qsbel B HHES Rptstd el ol AL Fitst v 2 Eu] S AZFEol W ¥t
= BEARRE, BEERRE 2ot REES AHEshe Aol ﬁFﬁf& HHE ®tsld Toxn
3h3l =k

R

4. BB 2 @l A BRERTE

=o)ol4te) WEIMAIE BEshEu dold 1 BAN SXEe HER (2)d st M2 HE
ke BERS HE A4 HEYT & Utk oM &Rt A A B3 AoT MASHE £4
2 AEddRzt

5, FBLEo] EHaole A8 ust M)A TS AH kY B3 Are) G Fohod
wap, AFFFlA Rl (WAA) T FI3 ( ZAA )& Boashe AR? 2 #AA4 32
Q Vector (QR») el g ME F3tad '

QR? = UP(I—AR2)~1 = (100,000) (0.6 0.9 4.8) 1 0 05t
[—0.5 1 0}
0 0 ]

= (105,000 90,000 480,000)
S, QR? 2 BE 4 Eg EEHE ostd S4¥EF AsPEY BEE AT BYRE
B oh-o3tk o] A4 4 sl

W, ERE BERT BEYEe] TEHR W26,000
Bksla oo REREY BHR

2% (90,000, (0.1) _ 9,000
W, EXSRED 8 BHAGRH W17,000
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Rt W, Eof HEVEF BAZ A4 WEHBREREC HIMAEEE (W) oot 105,000 +
Ee=t7bx 480,000) Mok vtn ghebml W, Eo) #BYBFI-S Bkis) ool & 2 o] o},

A7lel 4 (1—-B) "' {7579 HEHATERBES AMel A U5 o ot Rl Beh%
BRBEE RESHevlE W Ego] Hx) oo Y4 L2l E &Pl BREsE 4 BER
7t W 15,600 & @iEA e A& WMk Y X Vector of Moj4 H e ( W 5,319 )
= (I-=B)™ o 3 M@K (1.0638) 2 b2l W5,0000 sk = o]z o Wi B
&S EHstAl dortd gitrl AAY 4 Y& WHREWA ( variable cost saving) o] c},

28U W HE ExzRee AN BEshs 49 MEBRIME &t (W 20,600)&
°l & HBYEFIel MFrel BRExciel @itr} 4 adsiAY WEHROPHE (W 17,000) & 23317
deh whFol Uil HWERTe WHBS KRsu RKES ALdcn YR &ite) &
B9 FREF K a4 EHY HEE 5 o4 MWBWMY Bk =tz TERBRE
of =205z Rgch

V. & 9 EWMW

REGHET sl BEEEAES A | ol 2 WEFEERS HEHES, HESHR, W
ERERE FHHEST, A2 dAE o] REERSS FERL SR FRERAA & (all-
ocation) sta, £o2 Al 3pAlel 4t WAMYe 2 FHEES Lui4A WAEES HE

A€ BEREGHES A 24 Q) HIGHES Qo %) HEEMMI RN R ES S
AR Ytk MHHIIR S BRY 2 9ols —Bie 2 HPIMe mams - FEREEA o
2ol BabAl Rl ool A s WERPIRE SETM BRI Y doq —igrge = AHE-3k3
A= EERRE (direct reallocation) , F&EE=ACBR¥: ( step method of reallocation), #8
B KZBR¥P: ( reciprocal service reallocation method ) of] w3} RIEEELS AX BRI U4 oa
& Matrix Model o BEMMa BEKTE MESS Frstdc)

5Bl o & @EFMIES Williams o} Griffin [1964 o] HAgoz MES 275100,
ol wh&ell Churchill (1964 & FEARAIEN o stod TAIRES BHES WA o
Manes [1965 | = W& Gz glol4 FERSHS MBI TIRAFS BCRAT S RN o
ek A S AAs Aok 2+ MHEBHEE (reciprocal transfer costs )< AEFAHE =
e 72 @Rstgch 2% Minch & Petri 11972 % Lol ®Rord =g BRRER)
AM ML HIIBRERY 42 29 #Rstmzd Yo HEAREY 772 0e et
St & £+ 3k
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28w f7Fl=de] EAtES Capetti & Salamon [1977]9 29 FIfste] o= HE W
BEPIRGS W el A AlLsled EHT A7, o™ AReld FAY Al A HA
< shed LEY BERREMEY S ®Rnsidch

oro 7 FEBNEFIEC W W BEEGAAWe wgg LP (Linear Programming) [
Bz ksl HARshe Aol s shAlch
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— Summary —

A Study on Service Department Cost Allocation
— with Emphasis on Matrix Model —

by Dae-Keun Kim

All manufacturing departments can be classified as service department or as operating
department. If the sole responsibility of a department is to provide service to other departments
within the organization, it can be classified as a service department. Service departments such as
personnel and accounting render specialized assistance to other service department, as well as to
operating departments that are directly involved in the production process. In conventional
accounting systems, service department costs are allocated to the operating departments as
charges for the benefits received by the operating departments from the service departments.

The costs of operating service departments ultimately find their way to user departments. The
service department cost allocation problem is rather time—worn problem that has received slight
attention in traditional accounting test in the past years. In recent times the use of matrix algebra
in dealing with this problem has been the subject of serveral papers.

The purpose of this paper is to survey matrix model of service department cost allocation and to
examine their economic meaning and implications.

Williams and Griffin (1964) were the first to select this topic as an illustration of the application
of matrix algebra to accounting problems. In a subsequent paper Churchill expanded the matrix
algebra approach to cost allocation problems. The model presented by williams and Griffin is a
matrix formulation of the popular simultaneous equations method of past years. Manes (1965)
point out that the aggregate cost of service department after allocation in the William and Griffin
model is more than the combined direct cost before allocation. He then recommended the use of
another matrix model that had a built in consideration of the reciprocal transfer costs. Minch and
Petri (1972) attempted to clarity the difference between W&G’s model and Manes’ model, and
presented a new matrix model.

Which of the three models is better? Kaplan (1973) showed that only W&G’s model yields
allocations that are consistent with the opportunity costs of providing output from Service
departments.

This method is also the only one which is indifferent between treating self-service cost
explicitely or allocating soley on the basis of external Service previded. Capettini and Salamon
(1977) presented an example of the decision making necessary to determine whether to continue
generating a service internally versus acquiring the service externally. The example demonstrates
that of the basic data required for a correct solution to this decision problem can be obtained from
the information normally presumed to be available when Service department costs are allocated to
producing departments by the algebraic (simultaneous equations) method.
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