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<HRBEE> R

FRIKFFERI AT 205 b, FESFMERI AT LOTFHEERBER A7 LIIBITH 48
BHIATLEDTF I XR—AEFTNVOMBLIIELER), T—% 71277 A (Data
Warehouse) D@EAHTEEMEIZOWTREB L TWS., HENDFLWVIEHRY A7 L DREVFREHE
BROATLIKRELGEEEGZTVE, FHRERNOESIIFIZT—IR—ZA AT LG LT
REWICERETRIZTILETCIRITHYRLEEIATVW AL =Y a3 FATF—FN—2
(Relational Database) %1% & L7 A7 A IZERIIRIT LTS Tnwa, L2 IEIME
KL EBREDEV) ZODOFHIITETAI LN TE AN, KEMEHRI AT F 7, B
LEHEBR S AT L L EBAHERI AT LLV) ZODFHICFETAI LN TEL, 0D
TODKEREVG, MBAERI AT LATREBT— 7 %) 2%, SRS HRI AT A
TIMBT— S ICMA CHEMBT— 280 THRLLITRELELRVETHL., Lo TF
HEBBER AT LAEHMBT 5720 TR, ERB7T— 2RV FH LA TELITNLE
ifEE AT RIS RE CIET TS, —RICKEFHEMU AT LIZBVWTT— I R—-R3T4hbb
JL—=2aFthF—FR=APYPREINTWD, JLb—2a P 7F—FX—R AL EH
iZviiH @ % OLTP (Online Transaction Process) & L TO¥EBKTHH, FEEHNO L %
OLAP (Online Analytical Process) (0B ENALEHICI L -2 aF L TF—IXR—-2A%@EH
FTAHZELIZEHL THALRBNNBENERET S, BHAHBERIATL0) bR TFTEESHEE
BMIATLADNSETHRIERELELLTEY), TRICELZTFT—IR—A%EZL L LREDE
MYAT LB LT—IR—RAETNE L TR TS T ZTNIASRIB LT — 7 X—
ATHA. T—9<vA =7 Y—) (Data Mining Tool) #%% IR L Tid v vl
SHIEIIDT— T IT N AVEERKEER AT LOKE LD THS ).
<F—-T—F>
T—FTITNY A, KEFT—=FETN, REAMERY AT L, BEKFHERD X7 4, OLAP,
L= aFhF—sNR—R, FTHEREHRI AT L
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BEHEAEY BekE2T

1M SBWES XA TFLERYETREME

SHOEKEHMEBRI AT LI KRELEADSRE TS, F1id McCarthy ® REA €7
MDE) LT —INR—AETFVNDOEATIILR L, BRHWRAY - FTHEFT L HREM
HIZBITHEILTH 5. |

FICHEREBER 72720100953 X MIRFEEHETFLIETLTEN, SARHHEH
LBEEZOLNTOVWEFEIGPNILELONE L) IZB TS, FHZIE, FFRTIOFH/NA
MY SADERLEF—F R—RAEBET B —ATN— FF L A7 IOV THEIERTL

A, 10RO VIO TOIR FNTHOMBIZHETETCLE I AFOILF AT
A TEROERIZINTF AT —F (XF) LI TEBERPLER, SHIICIBHEIT
UPLEF—FIZEINDLLICRY, FHANL VI FRAEBRIT, T334 M, B
WKEoTRRINL LI REDOLET—FZRBLRZITNEIRLRVRKRIZHS.
BH, BERXGT—IR—RAULLGNEIENEBEEBT LT —IR—AIRI A MV AT A
(Database Management System, DBMS) X4 XL —F 1 7 - ¥ A7 A4 (Operating
System) b7 — S BERGSL VAT LARFERALZINERL WO T - ERD:
DOARAMIERTED, "M S0 F—FEHIAMIBWICAD T -HEEICHIRS
na, 20, BETEZLZVEIEOHEOF— 2 UBTELZRRICHY), F-ABEE
2EB/BLRVRRIZENDDOHEDTHL. bHLAAN—FFLAZONA bHizhDaR
} 7217 T7% {, CPU (Central Processing Unit) O&E#EILRL EHIZCPUET LY DNAD
EEAL, 2y N2 FHBOMM, ARV —F 4 VT AT LOEEAARELTEEL
WEBWTHEATWS,

ZHLRRIZBVT, THE—HOIT LK KRFHERI AT LZ@MLEH I LIITE R\,
INEFTOLERI AT LAIEBITETF— I R—R1F, EEMIIAL 7 L—24 (KEIA
Fi#%) 2B 5 ISAM (Indexed Sequential Access Method) D& I LRI =7 T v L
ER) 77 ANVHR=ATHolz. 77 ANVBMNOFT—IR=A05) L= aF LT
— % ~X—Z (Relational Database, RDB) 27— ¥ X— XD X TH B &\ ) B#EITE
LD R-EZZ10FEERLYVDI L THE. ENMIZIL—2aFVTF—FIR—-RiT
IZIEEICENENE L, ERWLREBOLDIZIIMEKRLE LTEFOEER I 2HLZ L
v, LAL, EENLGEEO-OICEIRELY ) 21— arThbsIL—YaF T
—IR=2%, ETXHRFTOLDIMERLL ) L L L ZFEBIHEDOEVIDL LS
TLED. ThiE LAY L= aFlF—FN—ADEHEIL LTUREVLES. £
ITY L =Y 3 F AT § N— ADRA DM BB R BT B DI F— 5 T LT

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

EBRERI AT LAIBI AT LT A0 BB

7 A (Data Warehouse, DWH) L W HOBIEAREBEIND I H IR ->oTETVE, F—%
YITNTRAEIE, ERtEh) L= a v F—yR—ApoMti LT —% Y b
R BRTMIERE L 77— Y BT 7 — I R—ZXTAIRAY N RAFATHY, UL
— 2 aFNTF—IR—RAEF—=F T TN R LEETII R, L) HAED
TEETH 5.

ARIKFHEHR AT LDH L, BEIFHER AT LOTEERERS AT LIIBIT
AEHEHRIATALALOF—IR—AEFVOMBEEICESLKD, F—FVIITTNITR
DOBRETTREMEIC OV THBR LTV 5.

S FIIMBAT L EBEATFOKRE L ZOOHFIISET A I ENTE LY, A3HER
VATLAL I, MEBERFHMEEMI AT LA LERAERIV AT AIIGETAILATES.

KHTHEL TV IMBASHERY A7 LIS HMNABRIAFLOHKE LTOLE
BHRATFLTHY, EHREEHERI AT LR T =TT NIAVATLATHA. HHY
PELZBIZLPPDOLTE—-DF— I RX—2 BARIZIZI L - aFLF—FN—2 %
FRLTVWL-OEBIKFOEBNICEDINELTBLFFENIZCL, BEAFERI A
TOLONLELETDE) LBELTTIImMTIDTELRL ZoTWES., MBETFT— I X—2
DEEEAT 772D BT — ¥ EAEREETRELT, TOHBREMIELAETY
N7y e BBOICHSEREF RSB h-oTHEY, ResEBMDDIZIIE
BICE—DY AT LEFERTAILBEZIZVWIDOLEDbN S,

MBEEHERS X7 213, ORI ERFRFICHT2HRELE-DEHHELTBY. #
BRI ZRRTILENESL L V) Bl EF->TWwE., BEIKFHERV AT 41, ©
EORNFBIIHTE2HELEHNEL LTVLETKE GBY, F-3 5 RMERBNLTFE
ERHMNZ LTINS, Lo T—BNICHMBREIHERS A 703 —Ht%, BEAE
HHR AT LREHUELEFEL LTV,

IHNFITHIEDOWRE L TIIMBAFERS X7 A05BITNE 7 — ANV, KETIEd
TONBRELS LV FHEBENOFBAENRL A7 A CThLFHEEMAL X7 4 2 TY
EFTwa, 2€Ls, BERAFEHRI AT L0 BB FEERENORIEHRS R 7 41k
BEIBITLHOWLFEHRI AT LOMA L VR M ERD, FLOMEERITVE LR
bNELTHE, REDOHLWILERIIBBLREIERS AT 2 ICEBHSNEY, FEE
BIEHRI AT LEMBT— 57220 TR, FEMBT— 7 2D A T 203 AISEHEAMRE AT 8y
WRESETREEE 2 B2V, ZLOTHERHALRIEEIIZ OB - EMBTF—5 2L
BLLAEND, BIZFOF—FDRIEINTVEDOHBKTH L. FHERERI AT LI
B3 2AMOEZENZ ) LLRREAEL, SBRORBHLMIEOERE 2D I L 2 EHRTV.,
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THAAY BeBE25

g2l SHWE ATLDOIL—LT—7Y

$1E EERRAEFAM7Z I O—-FEF—4AN—2XPSO-F

KEMEM AT LE2RLA5E, BEREFART 7Tu—F L2 BROICEBALT
—IR—AT7TU—FLWV) ZODEENDH 5.

BRREAA®T 7u—FRRBRFN LT 7u—F T, HFHRAHEOERREET TV
RO L CREHERL BRRAEIHEIIS 2 2EBIIOVWTERT D THD, 7— N
— A7 70 —F 3BT 2R OICENED> L REHERI AT LAEHETAIDOTHD,
BERREARAUT 70 —F2RENICEDLDDT, F—IR—ADFHPERREIE Y
AT LOMETBERERE T 5. |

Sorter®!d [HR MG (events theory) | X EF/MLEREL L TF— ¥ FLICKEHEHR S X
FLERBBEALEY, F—FIR—AT770—FILLBRFHEBR I AT LOMBEOHETH LV E
A, [BgE] 13 [HEESR (value theory) ] I3 AHHMNLERL L TRRINTB
h, KEHERY X7 LAHFRAERANKFLMLEST SN HEORBO—~2THS. [#
SHER| BRIV IIBLODEBREETFTNVICLE > THERL R LA VWEREERICH
THHREZTRTERBET A LHKETOBNE LT [MEEER] OFEETL L) 2HKESH
TEL ) DBERENBEDRZIIES LB T U —FTH 5.

MEERER] SFAZEOERBERVBEMOLNCTHYIFELTVD L EHIRE LTS
A, [HRER] IEBRERIAEETHIHRIOFRENBAOEEICELLE TS
D, HROEEIZOVTREN RIS HLEEZD. 2F), FHEOBRRREETVE
BETEL20EID, LVIRIZODVTURRTF o2 HIhD. bBLHA, BROEED
BILEREREER TS 7L ABLELDIILBREDY, ZOT0LA2E&HT [HERHE
wml DREMLZERLLTRRTI0ERBLNESS.

FICFIAZORAVFEL TR ET5L, AIXIIBRFORY ) BOFRERL K- F2I1FT
BEHMPERTEAI LIRS, FROT—XTHAET—ITITNATRIIHMIZEELL
L R—= R CRRETTIGETE LW OERRLZ T YOMEZEHM L LTREE L
TeABBI AT LEH, CoOFICELTH L [HEHER] 2"ERIFHERATLALELE
HEsh30ThHhhE, BHAHERI AT LALLTF I TITNAIRAZLELZVWEWV) T LI
b, SHOEEIIBWTIE, BELZNIERENKREEDLLLD, BICA—DLKR-
FCIEIMIETETRHBORBRETTAUNIHELTER Y, L) F—AMNENIES),

FRET—INR—AT7 7O =FIZI N FFHERI AT L 2Hm L LB DN, BIISHWZ
F— I R—AHPRFHER I AT LD O THBIODVWTHRA 2ABEI ORI 5.
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BHSHER AT LB EZT—F 777 AOBATEEN

H2I FT—EN-XTFTO-FICLB3EHT—2ETIL

KRFTERV AT LOBERBHIEREI T - ETMIIBWT, BEHEHPIZIE McCarthy” ® REA
LKEFETFTADSBRLENLKRE T - EFLTH L. REASEHETFT VL, KFEEE (econom-
ic Resource), #£i&5¥ % (economic Event), #Fi{ZEF 1K (economic Agent) 2 & o THERL S
NL7DEXLFEN > TREASKETETFTNVENY, MBT— 4 LEMBT—0KEIZLD
KEHMERPUED L TTAL L ZTCHFIHEZWREICTH DD TH 5.

EHEEHE, HEKEHCIBI2RBMNALRT 70 —-FOHERTIIL L, HEMNR2T7 Fu—
FROFTERIIL-oT THH] & [HR] »5 S ENLMENTRE LS [FE&] 2HET
ELENPKELEBHT, ZOHEESIZBOTVWEDHNREALFETFVEVZ S, BBT
— Y LIEMBT— Y OHEIIED [BH] & 3R] »LLANIIEFSINLLNDTHS.

HEARDHER L AT LR ETLRFERI AT LAROTEIZB VT 1982 4 (24
ENEVIBETVIEDPHONLVEIREZIT S0, MEDETTALE CORRETITHHL
TWBETHKE LTS HRREHERY X7 412817 5 —D 0BG I BEN 2 &5H7 —
YETFNTHA. L2L, ARMTCEIBERN T Y ETNT Tu—F% L > TRERBTAHDT,
ERWHRF|T - ETNVIIOVTIEIMAL NG Z LI3ET, BERNT—FETNVIID
WTHRET 5.

INFTRREINTELREFTFT— I EFIVIIUTOI NS -V IIHETE 5,

i MEE7)L (hierarchical model)

i Av M7—27F7)NV (network model)
ii [fRETI (relational model)

||
i EEETETIL i RYNT—OFTIV

72 7 7 7A

—
1

iii BIFEETIL iv $TLETIV
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BHREE H6EE2T

2%, KEHT I ETNVET— Y DERRPREOHRBICER LS T/LTF—FETFLT
HY, F—IRADESDOBER 2L T —FETNIIHETIIDLHDTHE L2 L.
72, BEETNVIEIMBT -7 ETNVIZ, 2v P77 ETNVIEEMBT—F ETNVIC
BLTWAREEZONS, BRETF—7EFNVIZ, BIERHE (Chart of Account) % Ftii
THDIZHLTWAL, 2y NI =7 EFNVIIERET— 7 OFEOSSETHLME X iF
BTAZLHTEL, BBRTF—FEFTNEIZOBBEFNERY VT — 2 EFVOER%
ZITHNTZETFLTHY, BBTFT— Y ETNVEERBT— Y EFLVEEBRICHYIKZS &
ICEZOLONZbDEN) T ENTE A,

FREBAERLDAY LBERU T —VEFLTHL L ENTVABBETNVIZIBIT B

BEriEEL,
iv ZIE7 ) (multi dimensional model)

EVIRET=FIITNIAZRRT S, LaL, BRETNVESTETNVORRITR
LTHRTSbDTIIRL, TLAWENLZRFAZHFOLOTHY), TRTNOREHER
YATADRED BN HEETNEBRTREIDTH S,

B3R/ ERPNY - HhoH-S8HNE X T4

IHETKEHERD AT 213, REOHERI AT LE&HICBITHEITEMELTL
WFLIERUONTELD, 2HLA 7L -2 =2 L TRDPIVFRHENTI L h o7,
L LAFHES Y 27 AIZAELhE LTAIZRS HIEHY X5 L0—DIBE 5
SFHELUEDP VL FOFHELTHMAL TH, KFHERIVATAIPMIL L THEETE ST
Fo%L, BOYRF A EDEHEN Do TR LD THRES AT AL LD, ZDOUR
BI7V—LT—BERPRy F—VDBEAZBL TR LRALEDOHTRD L NEHD
Tna,

SEEBRVATLAIPMYL-E 2N E LTINS NTE-DI2IE, BHHRI AT L
DT TN r—vay - Ry yr—VOBRBEMENDH L. 1980EH%EZT, 77—
Y Ny —TVIIMILTHEFBEEINLEIONPETHY), MOEV 22— VLS TEAZR
HTaZkidFLAE o7,

L4 L%, MRP (Material Requirement Planning), MRPII (Manufacturing -
Resource Planning) N3E#f & L TERP (Enterprise Resource Planning) /%y /r— '8
BERKEHRLE LTEAICEAZIND L) IR, BPETHZ S DEAFAVRZTITON
5., IhETHTNIKMWBIIHRVA, ERP Xy 7 —VOEALNRIFHERIATAIZH 25
LS EBIKRENES Y.
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BHERIFEBR AT LIIBT BT 7277 AO@A TN

ERP /v 7 — Vi BRI L TAL L L» B0, MBRFFERIVATFLDE Y 2 -
B2V TRIRTDEV 2 —VOFRBRIVNELTEY, KFHEBRC AT AZRLTHILL
TR AT LTI R, ERPXY 7 —VDERIZE > TFOEEMI D THBZRIN
5E9 ko7, KEHERIZVDWYO L GL (BEIETIR) €22 —VIZHENRALDIZS)
TTLHWVD, EMBF— 7L FEEHEDDIZELLEL SN TWAS, Headcount X
/G IIANFEETY 22—V H» 5, Booking, Billing, Backlog i3F{EE Y 2 — IV RFEHSE
EREV 2NV LERBT— 5 2 EFHRAFHERY AT LY ALLEN D 5.

ERP /Sy 7y — V3 ETFE BB L LT, SHMRZER AT L20MFENLREH B
FTHOLBEbIEY, COEHODIEY L= 3 F L5 — & R— 23 L HGEE A
BWT = R—AIAT A P AT LR BVESL), V=Y aF W TF— I XR—-ADEK
KOFEBIIIERILT, EREHSDICHE T ZT7 727 b7 — 7N (fact table) ZFEET
AL TT—YDRER2KBIZHEZELIENTEL. 2F), F—F¥R—-ADKREK
FBTIERILT—IPEZIIDFELZVEDIIT A LD, H5T—INEHE-E
HiBREn- e &7 CILEHMNICETORRRT — 7V ESF T 38R EhsZ &2k D,
FHREICIZELIRARN Yy FUBDOL IR A LT I PBRUICIELFEELEZNI L
Wb,

ERP /Xy o — Vet P A7 A TETOEB*BMENHII—2DNv r—T L LT
BHEIhLZ L EINE, ¥R E—2DFEHILENY L -2 aF L F—FR=-2R
ELTELZTLDHPERPN Yy —TVThHb, LERTHILNTELESL)., LT3
ELRFHERI AT ARG ERY EIFCERP Ny = Vi@ LAZ LIIELVDITLRD
HTHL., HHRVATL2Z0utput 2 THRLEADLLINEITHY)DOIL—LT =T
PEDLZVA, InputRL 7O L ADBRTELDEV2a—VHPBETEILE2EZD L,
EERO7U—ZIPBE L THLEAFHMER AT LADPERETHRETHAH. LaL, &bt
B AT LOHUABET L2V DT, LA, ¥07—% 70— 2o
ThbBE, REIIBITHILEALDT - BREFHER AT AIIHRNWALZ L b0 5b72
59,

BWMIATLDELEIVOLFDORO T O AZBRBILAZLNIRDEELRRA T
HHH, Output ATV DE—FMRM L HETHDH., EARLVKR-IRT—5+
v ML EPIIOWVWTREBD 1%, FOLR—- IR EZERTEDIZEALRT— 734
BEROP% ERIZHED2> TH#HE L) IZ0WMEdr). Lzh > T, @l% Y X7 L DKE
T o 72720, KEHEBRIATLOEEHRIIERP Xy ¥ —VOREL LHICHBEH#ZS N
L) olzDTHS. W OPDREWNZERP /Sy — IV PFREHEY 2 — V&2 Hul
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HEAQEY KekEH2T

KR T2, KENRX I —TUPORBRBLZOIIRLTBATIELL, GLALEICB
FAERIATLEREZ L ZDLRALERTHS.

37, B TIRUNIXY—NR—ZADYAFLEREL TV, FRIZIZA% B C/S
(Client/Server) Y A7 A TIiE%R 3BHBENC/ISVATLATHAS. 2Fh, F—I -
AY—=NeT7 TN r—a s —NeELllFE LTI/ 7147 Y MiZidWeb 75 742
BEOMBLBELIRELZVIDT, BEZEXZON TV IR IR LZIER AT LD
VDEDTHA. | -

F3W WHESHMWE XTFLICHTIZSHT—42FEFI

W1 WHESHWES X5 LLHBSHNES X574

KRV AT LRMBREHERI AT L L EHAIFHERC AT LIIFITHIENTE
5%, BMBRFICTRIEEErIR, BHRIFTRIHEEICNA TIREEL SOkt
VEIIRE., 7, BBERKEFHERI A7 LA IIHNEELON —VIZTE> TAUB I N L LEH
BB, BELTHERI AT L5 A 6) —LEEET) OBV —LVIZEbbh
TIAERNTOBREEND - DIZNET LI ENTES,

Wu EEH B FHER S 2 7 4 L EBATHERY A7 L 2%A L2 b 0% ~EOKSEE
SEERIATLLLTHEICMAETREZZFRL TS, L2L, BESHHEHR X
T LAEBRABAENDERT L2HERFLITLIEELT S0, BEICHELTHERI AT 4
EED LI L TREREORMICEBBICHIETE L2 B A2BNEH S, Lo THE
SRDBLEVHLD, MBTF— 5 LIEMBT— 7 24 THY AL Z L TEHRAFMERI A
TARLELREFEREBAZLYNTESLESL). WunERII—RdbobdbhdboicE
AONDH, SEHEBRL AT AIMYLEEY 2 -V ThomEHDOERY AF L ER—X
WCLTBHERPS Yy 7y — V2 ZER L BHSFHHERICATAICOVWTERTIOEREL
vy,

—WTRIMBREMERI AT LLEBHIFERI AT LDOELLPEMTHE N E VD
MBEVLEINTVEY, EREBHLIECREBOELLPEENIIOVTORBLEZS
E, HBRVATLDOBELRTEINOLV) LEREBETHIMBERIHERI AT ALATHS
TeHOBERINLBAEH L. LHL, BEKFHEFRI AT AL RIBEFRLL2bDTH Y,
GLAHLZERIATLELTIR) CETHHNICHEB L BRI AT LEHBETESLHD
EBbhs, 2%, BFITHRLAZILIZEAAY vy M%<, HEOBERHNZT7 Fu—
FIZLEoTERP v 7y =YV D—HE LTEBTRELDTH S .
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BLSEHERI AT LB AT~ 77 N ADEATEEH

F2IH FHEQEHWEHR XTLOERHT—2ETI

KRIEBR I AT LBV TT—IR—-R T bbb L—2aF T —FR—ZS
WL XN TV, BHAHEH I AT 01D LIEEREBKIZIISQLO ) FI5L —%
FOLZLTRHRIEINELEZLNTW/:, McCarthy 2’7 —F 7T NI ADL ) LT
—IR—RFIVIVELLARH TS EFVERBLTCVWALBRTLZLH1E, 20
REASRETETVIIEBAFHERI AT AIIDVTOERLEZ TOELIZ 2\,

T/, BHAERIVATLAILELRF— Y EFNVEEETL L E, BHAHERY X
7 LIZB1T5 /O (Input/Output) % A&, Output 75 Input iIZHLLENH L. #
LT, LEZ%ZOutput 21545700 Input 7— % L ERTHEEINE I - FEFETSHL
ENHDH. CESEKOEBRIATLET—F7u—MIIw vy ¥ 7oL, ERAFHEHR
VAT LAREEEDOTREE LS, FICTEEEBER AT LAEMB T — 5 7200 T CEMB
=¥ ELSEEVATRITNIL O VwD, URHICHORELEIATLOTF—5 %
BETLIVAT LI LLEDEFRV.

FEREDIHEE > A 7 L IZEIS (Executive Information System, BEZEEHRI A7 L) Y
H50, EISEDKELEBEVIT—YOBETH L. EISIIEMET— ¥ 2 5L 45HER
AXR—=ZAIZLIERIATLATHAHAD, LETIIEHEAIBHR I AT LIZEITNS.
Emfﬁiénér—yﬁﬁ&#&hﬁwﬁ,%ﬁ%ﬂ%ﬁvfou%ﬁ%—yéku
VT TR EULEEHLIZOBEDGT — I PLEE LD, /2, 2—H - L~
¥y =Tz —RAZDOWVWTOHOMHENHA. EISIZOVTIIZ—HFDFER AT LT =
BN LA RN B DT T TA NN Y I — T 2 — AREDTTL Y K —
RA—Y - A= T —AEHBTALENDLH, FEERBERI AT LIZ20TIZ
I—HFDERIAT L) T TV —DHIWIZENZ EPRERSIN TV L0, ¥ 72—
WA =T —APHFEENTV S

H3E FTHEEWNES ATLICLDEEEIhDIRHG

FHEERDO 7O LRI ODPDHFEVH B, BRPEOLEIZBWTIE Ny 75
YTOREFRREN/E, KMAT Yy TTPEEEA LT CTERTH2MAN My 7ORL
2BFLERPMLAT v TTHEMENTBFOT NSO EIT I —ADBE0dnLBEbh
L., T, THOLTRELALTEIIODVWTHIZERLOGRZITHILENDY, ZOFE
EEG O 2B L TRHOFEERASITON TS
yvLt?UhX%iﬁ?%tb@%ﬁvl%A%%x%t3,%ﬁ%ﬁ%ﬁ?X?A
DEHHBBELHIL LD LIEIKRECERY, EANEEEARICBT 2HE
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HHEXAHE F6RE2F

rHBRNE LTBIVMB T -2 TRCEMB T2 RBL2TNERL LW, £z,
MBXEHERS AT LAIELRWICIERMTH), FhUEOMETF— % 2 E%ICSEY
52 i, FEEBRERI AT LATEIP L L SEHMOME - BT — 57 250
BlLahbd., £B, 5EHOREBLTEET L LR MIL R, T, FTEEHREW
IEBOMUELS, FEEMUERL LEROLEOTFRAINIPNBERHBERET S
32l —YarvE) LN TELREIVLEL LS.

IDYIalb—Ya yESEEFHD) bOSERRFMEBELTEY, <700
BT — 9 2 GARETREOPRDTHEIT) F—ADBSnE I THDH., /2, MUEK
ERBEBOBRIL, SEONBLBRTIEBNLERTHI2HELREM, BB 22
MVEREL, TR TEBRROKRE ZEBOTEEEZREE L T2V 2HIIs
F— T TR B ERE LTy Ial— a7y — A2 BEL TV A,

O R RmITFEERER AT LRBET LI L3 e LY. 2T
TOBHIATLARIERN L TOL A2 HETLUET LI LICELTRE2Z ) REF LD
> TWV5A, FTEHEBBERI AT LDL) ICEERNTHNTHN L 70X IZBLTTE S
FREEVLLVOPRKRTH S, L2 oT, FEEERBELEIVOPDERI AT
AP TF— Y BB L CERIET7T TV r—va Y CFANZLTOMELTCVSE 7 — AHE
%<, EREORBWZHA» S T — 5 OIUE LHERICELNT TS5 1T ) KRB %
VOPEFTDH 5.

E4H WEIENES X7 LORE

AE, BREJFHEBRATLIIBVWT, FEEHRERC AT L2EIFIHERTHo72. F
BEEEEBRIATLAREIBALEREEETILENH DV, AT LHRED72—X
ELTELEZOutput D77 P74 VMO EBIIID L THh LR ) DEETEDLL 2D,
EBOI—FT A7 - 72 —XIIBATLABIZE 2 Output DEE 21T E B 2B\,

INEBVBELTVEE, WOEToTHFHERBRY A7 LIEEERET, BRFD
A+ BROEBRKFHER AT LD F— 7 % BUAAR, REtBET I r—varvke
YFEHLTENOTFEEZREL S 2BV, FEEEBERI ATFTLAIFEIIZHILEYL
YREHZITWAEDTHA.

COVVIYREBETAIEZ 207 Tu—F25H 57259, —oiF, BHEEFHERY
AT L OBELIEEICEMB T, AREEOKBICOVTIZZOMEIL LS &) 2FE
WEEHZ L THAS. #EHIZRAD (Rapid Application Development)'® &V ¥ 2 7 4
BEREIFEEZINLTEY, EROEAFOHR ENS. L2 L, BPR (Business
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EFEHAMER L AT LIIBTETF— 9 7T T AOBATEEN

Process Reengineering) T {ffib N BHIz2 T, [HFDBLEZHETL] XH)%RIDT
HoT, FEWRBRETILZVEDIZE).
IHEFCTRFPEHBEEBERI AT LADZOIIT—INR—RAT T —FIZLBREPFIZL A
EFTObNTIRDo/eh, T—FTITNTRAIE A FEEBER AT L2HBET LS
ETEHELOMELZEBTE, BT+ —v VA2 RETELLDER).

FAH BHSHWERS XTLICBITBRT—EIIFTNIX

£11H UL —>a3FIIF—4~X—XDIHFE

(VL= aF VT = R=AD o REHRBAALE) R0 TT—IN—-ADER%
LTWaDZs). | FHRVATLAHLEFOBTLIILIIKDENLFETHS. )L —
a7 —%~X—2Z (Relational Database, RDB) 34 HDEHRI AT LIZBITAF
—INR—ADOHLHREE ZHoTBY, PR ELI0FEDOHMTAHALFRIZIBNTYH
FOERBRIBEVZCEVWIDTHS). VL —Ya 7= X—-2AR3ELDOFH LW
B AT LAFHTHOTEVIEILHVEEBN2H-> T3,

BAGZ LI, =RV BEP-BRIIZ o -DRERIPLYVFEEOI LT
Y, IBM A System360 # XK L T—MRLFEIZBEBROICHERILOWE A LFE7- 1960
FEHEEINTWAS. 196627 A A REHFERD [RPEMASETER] 2 HRL, KFHE
HICKRWLEREZIIOH L 20EBHRL TBATIE 2. KFHERIATLAEZMETS D
DIZE>T, [FFHIEIRENIHERIATLTH S|V SEIEN AT —-F 2 D—
DTH 5.

AYE2—FIZLBERI AT LAUEBHENIHET S T, HRITEERHICIZITTE
HTHh), BKLEEOKY NIBEEHTH VTV, 2V Ea—F0RBPETHL KLY X
X CORBEMNLEEDROBEREFEILRDO NIV FH—-FIZLoTON1D2HEEICE R
52 ETHBEAICHETLET LI LRI L. BENICRE L2752 X TER
ML ER—F 1 v ZICHA LSO 702 2 2 2B HAERS AF LB Y Th 5.
LoL, EEREICHDLLEBEDTFT— 7 RX—ZADOWHEM T 7 1 VIZISAM 2 VSAM £ Wb
NEBREOL =T VT 7ANVTHY, Tk LI BRELEINE o7,

T DEENEL, REDTAAT AR-A (BRFRERT—7) PLE.
- RELT—FIENE L DICKERES >0 5.
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EHREFE BeEE2S

- F— Y OEFHICHRI L.
- BEOTF— I AF—<OEEINIL ) HEHE.
- BHEHIE AT X 2w,

) L7-MEBRT L2EHN R T — I RXR— A% EZELDHCoddTHB. Tha L
—VaFNT—FIR=—ZATHY, BIIBRLSOMBEREBRTD. 71—V FET 1
—VFEMEERFLILTTF— S DEHLE, IALF-FOEHFERERICHFIZISHE
ENTED, —DDF—FR—AIIE L 55T L TREBMOEMICE D, RE—<0
EEFEBSHIZ% A, HHuGEH2IZIEIIUNIX DO 70t AEHH) 6 EZEE I N-FIOFEM 7205,
FRICERENL LTI L= a PN T—IR-ADERIZKE LZE 2R L.
m@ﬁﬁGEEﬁM7w+7x7@%%&#6&Ct%@?%U,OMT(mmm
Transaction Process) IZBWTIILEARTTRTHAS. A4 7L —LETIZITSS (Time
Sharing System) & V")}iﬁﬁ’(‘%ﬁ LTEBH, UNXETIEVasr—o—2iz7at R
ID*52AZLTCTULRAERO—RELTEHRLTVWAS., L7A2>TOSI (Open
Systems Interconnection) TW ) TBORTTLE Y F—2 a VBTERLAT IV r—v
avRBIZBITARETH 5. '

LaLl, Vb= aFthF—yR—R MBI VDI TIERVw. 20—2i3f7458
ELERALICI BTV AFXF—~<BREORETHSH. HHMICIERILSMIZIDBMS B
FBIRY Y « A—=F VT RTFTA4 AT AR—ZADHIBEM TH B, b LIERILBEI 2T
I, 2L 258BDX) LRBIMENA bH-DVDARXRNDETEDo2ELTS, 7—%
BOMICGEMTE FICERI AT LAICBIBRELEEMVA Y 7 O—DI2 % > TV 72IS
BV, LaL, ERIEZRBETHLED AT LIZI-T, YATLEHBELLAMN
LT — Y AXF—< 2 BBTELZVWEDIILRY), MEMFUIE*REFI L LALETENLE
FOBEMIFIZOWTELAL LAHHANTELWERBIZEDODH .

7, FHILENBELZ L TSQLEDJOINATF— AV MEHTAHILIIRBED
THRENICVATLEEDNN T+ —2 VAMBTTHLEVIRALERIILRS, LwHD
X, COENLERTHLIERMLIBANLREMRICIKZZONATVEHF DY, 7—T N
DFEERBEAVTFF UV ALDOLNVTF—IR—-RA I HUEEVEHLNPLTHE. 0F
D, T—7VHOBEELZ L2 DI FHLTLED L, T—IXR—ROFEHF LI T —
TVOBELIRBTELR L oTLE). $72, 7T—TADPLELIT—TNEESETS
X BEETIE, HIRATF—IR—ZADVOIZHBEE5RA VAR A L LD
TE2HE, REOBET—INR—ADOHBE5|ERITILIIRAE. £ L TEHEKIER
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BFHESHERS AT LIIBILF— 8T TNy A0

VATFLANGEZ BHBEBE LT, SEEBL LR FEERT DL DT TV E
BT L7-DIJOINAT— M AV MASHEEEE/BLRELRY, oV EDDLER—F
PERT B ODVARV AT AL LHFKBIZETEEL%2B%w. #5F5JOINAT
— XY MIISOICBNTSQLAKIE LA-BIZHR A B LVARLE LTEDLNIE
BLHY, REMLBENDSCIRIEHAERITAREIRFTIIBRIITOATV S,

B2l FT—AYITNIADLEY

JL—=2a3F M TF—=F RXR=AIZDWTHA REE» D H 2 L IZBRICRIETI TRz, —F
TEIL, U= aFAhF— I N—RA B BLEHREHFI L - aFLF— I R—2D
FONFEZRETHILICE>TVEDTHS., 2%, ERZFHFELVL) 2 OLTPD
VAT LEHETLLEDIZIL -V aF VT I N—-RFIKREIENRTEY, #IZOLAP
(Online Analytical Processing) IZ2WTII7F L AEE VW ARRIZHSE. VL —
FFNT—INR—ATCETDTFT—YEREFH/-FH)E LI EIAHICKELME D - 7.
ZZTH)—EOLTP &£ OLAP DWW T F L THA\., OLTPIZIEREB /L T
ATENEW, Iviary - -I)T4ANGEBLEbVDR, HITOMERY AT LI
KENB, "= FIZTEBRFIIBVTEEEAMNICIAAL YT L —-LD%L, RiERo L
UNIXIZE B VAT LBENLRENDL LI o72h, UNIXAWMEHEINDL L H IRk
BEE L CIMHRNL2HMEE ) L)@ -T2V AT LTHDL I EHFEHT
bbHEBbND. OLAPIIEHRAEBZHBL, —BHICI v ary - JYT A ANUTE
B LEIEH I L ELE IR Z W, N"— F7Z7IZUNIXPREEB TS - 7277,
Windows NT (2 & % 2 A7 LAHEEOHF b WMOMEMIZH 5.

OLAPIZ) L= a V7= R=—AxHWwE L, L DF— 5 X—ZX% JOINP & &
BEEBLRVT —ANSE L CREBICEMAY,SE, V=3 aFbF—F R—AR— 2R
LW LT 9220 EFAMICHVAE LN TELWI) LR LT—% - AT
JFx— 22 -HIHLAT T E 7 —APREIIES V., SR ERICHEbL 5 EHE
FRIELFIXZ D L7727 — % % MS-Excel ° Lotus1-2-3D & ) 2 REHET7 7V r—2a v
FANTBIELEILEoTH - TV LDPHRTH Y, HEHIZOLAPDFEED Y — Vit
%aiﬂ%ﬁ,gwﬁwﬁ%:zéﬁa,oummv7—yuu5%%&ﬁmﬁzw@u
LBRDFAETH .

ZIH)LZZOLAP Xy — IV ~NDOREIEZLLTEHLAZONF) L -2 aFUTF—FRXR—-2X
DEADREEVDLNDL Codd IZX » TIREBEINAF—F 727 /v7 A (Data Warehouse |,
DW) TH»54. 7= VITNTADRDKELFHIT - DERLZZOTVLHTH
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BHQHY B6EFE2F

D, Vb= a P TF—FIRXR—ACTHBMEINZEREFEEL I T L ERMDOLDOTH
B, FLTRHEZIILAETDLRVIICTELDERTEDT—IR—A2H O L TR
FEEISREBHICMLET S, (L3bAAT—F0U— FORIZIZEE2T-oTWS) X5
W2, 78 MY FERIOT 75— 3 I 5 2 E TREBOGEILVEIZED SRS,
T/, BEMICRERFTE Y- PDAM XAV EF—IR-RIZHFELE LAALZ DEVH Z &
bTE5,

H3H T VA= TEF—FAIYIPNIR
F—=FTITTNTRA - VAFLII=DDOKELBETHERINS.

(1) BU% P TF=IDALR—F - T AR—- b, HEH
(2) &% F— I TN AKK

(8) 77R | F=¥9=A=v7 -TT)r—ar

F=F I ITNY RIEBRAER S AT LIIBIT AN B E LB ERY AT LA
T, (1) OB THBRFHERC AT ARAEERV AT 4, BFGEBV AT LRED
SHEREPMYAAR, (2) OBBRTTF—F 77 NI RS EMBT— 5 2 &eHEHE
LCIHEHATED2 X OMERMICERT LI LIRS, FLTREIZ (3) D72 EATERE
BHEEE LTI VT NT AT 7 LA LS LBERREIIFERTS.

(2)F&E 1K
(1) I8 .
DWH B)77tX JEE A
B
_J

SFD, WS OEMET—F TITTNAY AREOBE SN TS, THIZT 7 AT S
BOF =54 =2 7Y = MBS R D DL, F—F A= TV —
Mzt o THBRIHZORREEIIA X (BT 5.

BOT, Y=Y aFhF—y R— AL EATHHEOREE LTLH— MEROMS
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EHGHER AT LAIIBTAT— 977y AT

feasgiFonsz, 20, 74—V F2ERAAZI P ETICEBECREETSZILTT
KXy o2 UR—-MeEZTEEIZTAZEIZED, 7Y 35 1 77% EUC (End User
Computing) *EHTEZ 5L W) ERRTHL. LHL, THLALVFR—MEEY—-LT
TFEERBR AT LD ) LIEEILIFITES LI BN LLR—- FE2EERT S
EI)ZEMICIZETOHAETAIDEITVZ RV, —BERELTLUR-MNIDLELRDLD
D, TH)LEREZEOTEFET TV r—2 a VIZANTAULENEL S, A—T -
A0 —Tx2—RA% 74—y P LTFFAL - 77 ANVERPDLTCERHABT 7Y 7 —
Pa I AATYZ a7 VTLER—FZER LT ) D5 0ICE OBV ASI BE
WhBL, BEMNIZEZI)ILAETLR=—FT4 7 - V= LVEHEHLTVWEHH5%\,
T, BHHRARAEIL T - IR RICEET 7 LA ZEDTHELZSQL* R S5 =
ETEo7KEBEICVF- 2B TEARELHETL I —AbH S, ZhiZ, koL
ReTF A7 V= NIDORKTHELT— 5 OUNEITREIZR Y, T —FERDT—
FR—AFERTHI LT OEEIZR S, LAL, —HRELHEREREIZE > TSQL %
BREDZ L3 LhE LV, BIIBRZEBYDIL -2 a3 VT —FXR—-ZADSF
s, FPEERBR AT LLBEL SNLIEANLREREFEELLZLVE— P EERT
B72DICIZJOINRTF— b A M 2SR LRTNIE RO WIETY AT L - 87+ —
YAPETLCLE .
RICEEBICERILER I L= a PV F—SR—2A2HBLEMKETLHEE % SQL
TR LCTFREERDT 52 ) TKCHBLALVE-P2ERLZELTYH, Z20OER
EOWMT B0 FF- )L —2aF VT —FN—RALSQLICH Y FE 2T R bR
V. 2 LAV ETFHEERBRICERTLOIIERMEL LTHEETSH 5.
SHOREEBIEDLLIODICL > TRFET 7V r—2 3 VIIUERITRODDTH
b, TIRAZVITDDIRIORFTET ) r—a v 2o TCEANL TV %
WY)W L (extract) I 2RELFHABEIRETHA ). &b, BHELZFILT TV
(drill-down) ZF#T% [gEIC L, F7/-80D [0 (dimension) 2 ZEX 77— 7 OBWYH L %
BIZTBLENDL. COF—YTL =Y - V- VIRENERHET SV r—a
AR (add-in) BERBHEIVE VLI TH S, 29 L7 —F <A = it
ENBTET, OLAPIZBVW T E SICEFMLER AT LORESRRINL T LI
5.

FHEBOBRBIIBNT, ERLEFEOERGMPEELILIIT I ETO 20, &
NEFCRFDOERIIODVWTH IV AT LATHRTCEFDOERENDOT -7V —MNIw=aT N
TANET S, LnwHikIkyo—%+bZ A%, LERBEHRI—DODT—2 T — b
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EEQHY FekH2T

LI AL EATE, FRENMTITAILLBETHAH I L FHEHBEHRI AT
LEFINTTROOLNTVI Y ATALATHAD.

B4H WESHMEB XATLICBEIET—29IT PN ORI

FHEBWEHRI AT LEZELHE, 77—V 77 N7 AR ESICLEEEA TV
— I NR—ATH%. Codd iTfFICTFHERFERS A7 LAXHRL TR VA, OLAPIZL
BERF— I NR—RE L TTF—FIITNATARRELTVE I L2 E 2256, FESE
BRI EBICBVWTRENLZOLAP L R 57255,

I/, F=FUITNTRARDHLEITHNBZY -V ThY, OLTPHZERIZITEL
TWRWEEZR D, RICERWLZEREE, 2T VHBRIER AT L THAT ST —
SN RZF—F LT AT ARBET DL, F— 5 ORFUIET LIFES 27 4124
TAHRBEERCTHENKBIZETIZ2I LIRS, F—9 9T TN AREBRERL T A
TAPORIET =5 2N THDODIFHREWETL50THY, EFMI AT LDH
MR LRBELDTHA).

Mﬁ%ﬁﬁﬁ?Z?AKBDTuUV—VETW?—yN—Zﬁﬁﬁ&?~9&—XT
HHILBEICRR, FLTERPAAY Xy —TVDOHRTY L= aFV7F—FX—RHhH
Wi, MBRIHERY A7 L X ERP /Sy 7 — Y CREMAERI AT L ERD YL
—3aFNVNTFT—IR—ZAEZBELIVATLATHS. ¥HiZ, NEBEZEHE LTS
DHEN DL N0, MOREE DEIEHT D 12 WERS AT A TH 5.

MBREHER Y A7 43N HOKFHEBRFIAZBZ R E LIFRI AT LD, HER
FEedbobdbRELRY Ty PELTREFESNTVA, LL, &¥NBOSEFHEHRFIA
ZED)bLI/RBERENBR L L7-1EE) (IR, Investor’s Relation) 2SBEAICR 5 L&, BERIEE
BIG I, HEARR CIHIE LB ATHERY R 7 A CRAKSTH Y, ki
HADOERETHT—FIN—AFRARD L) 2FEHZE L Tt L OEFEEZ RSB RETH A
J.

MLT, BRESFHERC AT LRSANTRONLZERICINSCDOT V- Ry sV
K- P2 LBETDHVATLTHA., LhL, ERPRyF—JVRRIRELTERLSE,
EEAFHERS AT ASERP/Sy 7 — 3 LBIRAR TV LIZV LV, BEAFHESRS
A7 LY, BICFEEEERY AT LAVETEHLERIVLELTI0T, BLAF—FN
—ARERBEBEOERI AT LAIBIIBF—IR—REFNELTRF—FTZTN
YA THAb.
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BEHSFER L AT LAICBTAT -7 7/ AOEHATEEM

o8 #FA

FHEEBRERS AT LIIREHIZOLAPTH Y, OLAPIZIZTF— % 771N\ AH
b L7BIRTH D, Tik, FTEBEBER AT LTI TITNATIAPSHNLE, Fh
PITHSRDEAI D, BEEF— IV TIZOWTHBIZMNTWAD, Z0F
— ATV = VOEREMTIZ L o TEDP LR DEVIZ WIEBRTY AT LI127% 5k
HEIKEV., MEBOXRFEY —NICLoTERT LI L OEXONED, BARIOT— 2
Vo rOEREEER L L EFVENLERRET T r— Y a3 v ETEITH R EREELD
HELRBEFHELZEIDFLVES ), F=F I T7 NI A 5EHTAEE, 77—~
A= TV THHFICERBTHLEND L 05, KROHBEL VL AL LIZRED
THIOE TR L 72w,

T, FEEHBERIAT LI OEMBE T 2LBELTIH, HFLL FEEHTE
WMIATLEHELL) ELLEBFOEBRV AT LIZEZDEHRPEI A TR W
EWEV. EDDIZIBZEDETH L VIEMBT— 5 DInput z57#HT 500, HEIZ
RETHIRETHA). ERPNy =T TRTEALTVWRITERILS LAY L—2
GFNT—IR—=AGDTHZIIANTH I LIS, —f&ICiE, FEMBE T — 7138
BEEAEUTIHBUNCHETE L — AN VDO TRBBICANFKET 52 L2
RBD, LIV —VATFLEDA VY —T 2= ANROLFRBDPDE T2 —AD—2I27%
. BAIZLYoTIEILSEEITRETHAS.

FT—=F I ITNTRATEEREERICHAMETH L. 5HOMSWILRIILETH S
B, TNERBHICERLL) ET20%061, CLA2MEERRT 2MEEEHEDL, T
HEHERI AT LEMET 22 OB E0ITILEDH L7259, RKEIKFHEHS R
TLEBTLAT = TITNTADFRIZESGTH I LEEEARZN,

=3

1 McCarthy, W.E., “The REA Accounting Model: A Generalized Framework for Accounting
Systems in a Shared Data Environment”, The Accounting Review, Vol.7, No3, 1982 pp.667-686

2 Giga. 1¥#=1000 2% (Mega) /X1 FNTdh5b, BENLE 7Ty —T 1 A 7131.44 X H N4
FCHEHE, 10FH /NS ME70 v E—RETHE944AMIIb 2 5.

S ARa ¥ a—4%, 1996 Jul, p.32

* Tera. 177 =1000F &/ 1 b

5 Peta. 1% =10007 7’31 b

¢ Sorter, G. H., “An ‘Events’ Approach to Basic Accounting Theory,” The Accounting Review,
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HHREE B65KE2T

Vol.44, No.1, 1969 pp12-19

" McCarthy, W.E., “The REA Accounting Model: A Generalized Framework for Accounting
Systems in a Shared Data Environment”, The Accounting Review, Vol.7, No3, 1982 pp.667-686

8 SAP (J#) ® SAP R/3 % Oracle (k) o Oracle Applications, People Soft (k) @ PeopleSoft,

JD Edwards (’K) @ One World, Baan (M) ® BaanN % E{ERMLERP /Yy 77—V TH 5.

9 Wu, F. H., Accounting Information Systems, Theory and Practice, McGraw-Hill Book
Company, 1983 pp.12-14

v R@LBICI—F - A =T —RADTO LT ), ThEECH A I VTHEBREEL T

HLEBRBEMARDSEE > BN TI— 71 X 7 217) VA7 2 EEEE. BFII2FEEL PP HHE
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Applicability of Data Warehouse in Managerial
Accounting Information System
— A Problem and Possibility in Budgetary
Management Information System —

Yasuo Sato*, and Jun Morif

Abstract

This paper describes the available possibility of data warehouse focusing database
model on budgetary management information system in managerial accounting infor-
mation system. Current remarkable progress has influence on accounting information
system. As technological progress has definitely influence on database system specially,
information system centering relational database is regarded to have a problem.
Accounting can be classified as financial accounting or managerial accounting. And
also accounting information system can be classified as financial accounting informa-
tion system or managerial accounting information system. Major different point is that
financial accounting information system handles a definite value but managerial
accounting information system have to handle a indefinite value adding a definite
value. Therefore, budgetary management information system will not be evaluated
unless it handles not only accounting information but also non-accounting information.
It is considered that relational database, RDB, is fit for accounting information system,
but RDB is fit for a operation as OLTP, Online Transaction Processing, and is not for a
operation as OLAP, Online Analytical Processing, because of information technological
problem. Since managerial accounting information system, especially budgetary man-
agement information system, needs multi-dimensional information, data warehouse is
the fittest database considering current information system's database model.
Although data mining tool has not matured yet, in the future data warehouse will a
common database model in budgetary management information system.
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accounting data model, accounting information system, budgetary management infor-
mation system, data warehouse, managerial accounting information system, OLAP,
relational database
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Product Development Using Cost-Performance
Curve

Yasuo Kusaka™

Abstract

Product development(PD) needs to consider such characteristics as multi-goals
and qualitative evaluation, cost constraint and combinatorial structure of develop-
ment alternatives. The term cost-performance used so far has been mainly empha-
sizing ex post facto the improvement in single function with respect to cost. The
use of cost-performance curve (CPC), including multiple and qualitative criteria
and under varied cost constraints, will be effective for better PD decision making.

This paper develops an extended model of CPC for selecting combinatorial alter-
native (CA) in PD so as to maximize total performance under cost constraint. The
characteristics of this model lie in the following points: target sales quantity of
product is newly introduced; the joint use of Analytic Hierarchy Process (AHP) and
Enumeration Method (EM) is attempted throughout this study to treat with more
general cases including dependent alternatives among functional units; some prac-
tical viewpoints, which are useful to other PD problems, are presented through the
application of copying machine. The results of analyses show that the introduction
of sales quantity has an important influence on CPC and thus on optimal selection
of CA, and it is also considered to be important in developing further extended PD
models. '

Key Words

Product Development, Cost-Performance Curve, Target Sales Quantity
Combinatorial Alternative, Analytic Hierarchy Process, Enumeration Method
Application to Copying Machine
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1. Introduction

In an environment of diversified values and intense competition, to meet clients’
requirements from a total viewpoint, that is, to supply products with well-balanced
functions at lower cost, is a key factor in product development (PD).

This paper develops an extended model of cost-performance curve (CPC) for select-
ing combinatorial alternative (CA) in PD so as to maximize total performance under
total cost constraint (hereafter, we call it cost constraint) by jointly using Analytic
Hierarchy Process (AHP) and Enumeration Method (EM). CPC represents change in
optimal total performance when changing target cost.

It is important in PD to consider multigoal and qualitative evaluation items, cost
constraint, and combinatorial characteristics of development alternatives.

With regard to multigoal and qualitative evaluation items, the term cost-perfor-
mance ratio (price-performance ratio) has been often used so far. Here, the perfor-
mance has been limited mainly to a single performance that can be evaluated quanti-
tatively. However, the performance in PD should be understood as total performance
which includes factors evaluated from multigoal and qualitative viewpoints, such as
operability, reliability, maintainability, comfort, design, etc. Therefore, it is important
to quantify this total performance and utilize it effectively in decision making for PD.

As for cost constraint, a product is developed under a certain concept by setting tar-
get product cost based on its price and target sales quantity which are determined
according to the characteristics and market trend. This relationship is shown in Figure 1.

Product Development

L

Product Concept ; Market Segmentation

)
Price p; Target Sales Quantity q

I
i} i

Target Cost ¢ Each Functional Unit Cost ¢ x|

Figure 1 Cost Determination Mechanism in Product Development
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For PD treated in this study, we suppose the case where target sales quantity is set
(or predicted) for given product concept and market after its concept and market are
determined, multiple criteria are introduced and all the functional units’ alternatives
are made. Here, target sales quantity plays a key role in PD, because it affects on cost
estimation for all functional units’ alternatives and thus optimal choice of CA in PD.
In general, the more target sales quantity increases the more alternative cost decreas-
es by the scale economy as explained in Step 2 of Section 2.3. Therefore, it’s important
to explicitly introduce target sales quantity into cost estimation mechanism for these
alternatives. When target cost constraint is set at a certain value within a permitted
range or multiple products are developed simultaneously in different grades, it is
needed to make clear changes in optimal total performance with respect to changes in
target cost (that is, CPC) for each combination of prices and target sales quantities of
multiple products.

The characteristics of CAs in PD manifest themselves in the following example: A
product has multiple functions including basic function. To realize these functions,
subsystems called functional units are developed. The functional units may be parts
and/or modules developed already or to be developed in future. In general, plural
development alternatives are considered for each functional unit. That is, in PD we
have the problem of selecting a CA among a set of CAs for all functional units.

With respect to the study which is concerned with multigoal and qualitative aspects,
cost constraint and combinatorial characteristics of alternatives, a prototype model [2]
has been proposed for the choice of CA for PD using Analytic Hierarchy Process (AHP)
[7] and the approximate solution (additional rate of return method for compound alter-
natives) [4]. The model deals with the problem of selecting a CA among a set of CAs
for all functional units so as to maximize total performance under cost constraint, that
is, the sum of development cost and manufacturing cost (hereinafter called “cost”).
Though this study is characterized by jointly using AHP and combinatorial optimiza-
tion technique, it has not clarified the property of optimal solution, namely, cost-per-
formance behavior, because of using an approximate solution. In this context, another
study proposes the concept of CPC and analyzes the behavior by jointly using AHP
and dynamic programming (DP) [3]. However, the study should be extended in the

following points: target sales quantity, which affects costing, should be explicitly intro-
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duced into the model, because alternative cost for developing every functional unit has
been considered given so far; enumeration method, which enables us to easily treat
with more general cases including technological or economic dependent alternatives
among functional units, will be needed instead of DP; information obtained from a
practical application should be utilized effectively in applying the model to other prac-
tical PD problems.

On the other hand, in the area of management accounting, Target Costing (TC) [1]
which builds-in cost at PD phase, and Value Engineering (VE) [5],[6] as a concrete
method for realizing TC, have been developed so far. VE method is characterized as
one which analyzes product functions, creates alternatives and selects one alternative
individually for each function. It is effective as a practical solution for avoiding selec-
tion from numerous number of CAs. However, where there are relatively small num-
ber of CAs and total judgement is required in product planning or method design, the
proposed method (cost-performance curve method:CPCM) may also be effective in
selecting a CA for all functional units. In this case, VE can be also used in analyzing
functions and creating alternatives at CPCM. Therefore, CPCM may be interpreted
as mutually complementary rather than an exclusive relationship with VE method.
When total judgement is required at VE implementation phase, CPCM can be used by
listing CAs for all functional units and tracing changes in performance by varied cost
constraints.

The purpose of this study is

1. to formulate more general model by explicitly introducing target sales quantity
and jointly using AHP and EM to easily treat with cases including dependent
alternatives among functional units;

2. to examine the influence of target sales quantity on CPC and to clarify its role in

decision making;

3. to apply the model to practical PD of copying machines and to present useful

information for other PD problems.

The characteristics of this model lie in the points that target sales quantity of prod-
uct is newly introduced, the joint use of AHP and EM is attempted throughout this
study to treat with more general cases including dependent alternatives among func-

tional units and a practical application is presented.
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2. Description of Product Development Model

2.1 Choice of Alternative for Each Functional Unit

Suppose a certain concept of PD for predetermined planning periods. The product
can be evaluated by such m types of criteria E ; (i=1,...,m) as basic function, operabili-
ty, reliability, maintainability, safety, comfort and so forth. The product consists of n
types of functional units F ; (j=1,...,n) which realize main functions. For each func-
tional unit F ; , r ; types of possible development alternatives a ; x (k=1,...,r ;) are con-
sidered and their costs c ; x can be evaluated. The problem is to choose a CA among a
set of CAs for all functional units so as to maximize total performance under cost con-
straint c. These relations are shown in Figure 2.

The proposed PD model is also applicable to other problems with more general hier-
archical structures so long as the structure of CAs is held. For example, we can also
consider a case of multi-layer evaluation items, where evaluation items specific to

every functional unit can be set apart from those of product as a whole.

PD

ain|**({aik |(** alrl ajir|**jajk|°*"* ajrj dnl |®**|{8nk|*®**|Qnr

Figure 2 Hierarchical Structure of CAs Selection in Product Development

2.2 Assumptions and Notations

Assumptions and notations used in this study are as follows:
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Assumptions

1. Target cost for the product can be set based on product price and target sales
quantity.

2. Alternatives among different functional units are, technically and economically,
mutually independent. The case where this assumption is removed is discussed in
Chapter 5.

3. Cost of each alternative for any functional unit can be estimated based on target
sales quantity.

4. Product cost becomes the sum of costs of alternatives selected in respective func-

“tional units.

5. Evaluation value for each alternative in any functional unit is the sum of values
of all evaluation items assigned to the alternative.

6. Total performance of the product is the sum of evaluation values for alternatives

selected in respective functional units.
Notations

E ;: the i-th evaluation item in PD (i=1,...,m)

F ;: the j-th functional unit in PD (j=1,...,n)

a jx: the k-th alternative of functional unit F ; j=1,...,n; k= 1,..;, r;

A;={aji,...,ajr }: set of alternatives for F ;
In the case where we need to discriminate between alternatives listed originally
and those arranged later, we mark the former notations with superscript
“dash”.

¢ jk: cost for alternative a j (k=1,..., r;)

c¢: product cost constraint, hereafter we call it cost constraint

w; : weight of evaluation item E ;, which represents the degree of importance relative to

other items
& wi=1)

w; ; : weight of functional unit F ; for evaluation item E ;, which represents the degree

of importance relative to other units
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(ﬁ wij=1)
=1

u ;jx: evaluation value of alternative a;y of functional unit F; for evaluation item E ; ,

which represents the degree of importance among alternatives
rj
X u; ik~ 1)
k=1
u;y: total evaluation value of alternative a;\ in functional unit F;

m
(ujk:~21‘4wiwijuijk)
i=

Cix= min Cjiyx
)
ajx € A
n
C*EZCJ'*
j=1
¥ =
¢c;¥*= max cjjx
J J
ajx €A
n

U(c): optimal total performance when alternatives for all functional units F; are cho-
sen so as to maximize total performance under cost constraint c; hereafter we
call function U(c) CPC;we denote it U(c ; q) instead of U(c) in case where we need
to clarify optimal performance at sales quantity q.

w(c) t c: function w(c) is non-decreasing in c
2.3 Preliminary Consideration

We are going to clarify the property of CPC and its role in PD decision making. For
this purpose, the following steps are clarified for any original alternative a’;x in each
functional unit F ;:

Step 1: Method for calculating evaluation value u’jx by using AHP.
Step 2: Basic method for estimating cost c’j on target sales quantity q.
Step 3: Method for preparing arranged alternative set A ;j={a;;} by excluding unqual-

ified alternative from original alternative set A’; ={a’;« }.
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- Step 1 : Method for calculating evaluation value w’;, by AHP.

The details of evaluation method of alternatives for each functional unit in PD are
omitted as they are described in Analytic Hierarchy Proces’s (AHP) [7]. Here, we will
give a minimum level of explanation for better understanding of our argument.

(D Make such a hierarchical diagrsm of AHP as illustrated in Figure 2. Noticing
that original alternative set A’j ={a’;} instead of alternative set A; ={a;} in fig-
ure 2 should be described at first for F ; ,evaluation items E ;,ﬁnctional units F
jand alternatives &’; for F ; will be listed in the diagram. |

@ Determine weight w ; for evaluation item E ; ,which represents the dégree of
importance among evalution items, by using the pairwise comparisons method
of AHP.

@ Determine weight w; ;(i=1, ..., m; j=1, ..., n) of functional unit F ; for evaluation
item E ; which represents the degree of importance among functional units, by
the pairwise comparisons method.

@ Determine evaluation value u’; jx (=1, ..., m; j=1, ..., n;k=1,...,r) of alternative a’;
k in functional unti F j for evaluation item E ; ,by using the pairwise compar-
isons method among alternatives for functional unit F ;. |

® Calculate evaluation value u’j , of alternative a’; x for F'; j=1,...,n;k= 1,..r%).
Step 2 : Basic method for estimating cost c’;, at target sales quantity q

Cost per product ¢’jx (@) (=1,...,n;k=1,...r'))at sales quantity q of alternative a’; in
functional unti F ; includes R&D cost such as personnel expenses, testing equipment,
etc. and production cost such as production facilities, raw materials, etc. Production
cost will be a function of target sales quantity q as the scale of production facilities
may vary with target sales quantity q. Therefore, using cost f’; x (q) which includes
R&D and production facility costs, and variable cost v’; , cost per product ¢’ x (q) is
expressed as

ik (@=Vijk+fc(@/q
where cost f’; \(q) is generally considered to vary with production scale. If it is consid-
ered as fixed within the range of variation in target sales quantity q under considera-
tion, f’; k(q) becomes fixed cost f’; .. In the conventional studies [2], [3], target sales

quantity of product was supposed implicitly and thus cost c’; x was considered as given.
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Where there is an uncertainty in target sales quantity or we have a development case
of multiple products series with different prices and target sales quantities, it is neces-
sary to estimate costs of alternatives for each target sales quantity and prepare CPC
separately. This study supposes a case where such cost estimation is possible.

For functional unit F ; in PD, evaluation value set {u’j «} and cost set {c’j i} corre-
sponding to develdpment alternative set {a’; x} are obtained. For simplicity of descrip-
tion, {c’; i} is used as a substitute of {c’; x(q)}, except the special case where it is needed

to show target sales quantity q.
Step 3 : Method for preparing A ; by excluding unqualified alternatives from A’

Using cost ¢’ x and evaluation value u’j ¢ of alternative a’j i for functional unit F is
monotonic subsequence A ; is composed from alternative set A’; for functional unit F ;,
in the following way. Here, denote the cost and evaluation value of alternative a ; ; be

cjsand uj,, respectively.

Definition 1: For any j with j=1,...,n, let a’;  satisfying

, min  Cjx
ajk €A

be a ;; and corresponding ¢’j x and u’;  be ¢ j; and u j, , respectively. Here, if we have
plural minimum values ¢’ « , we choose alternative a’;  which maximizes u’;x . Then
for s=2, 3, ..., we let a’j satisfying

. min ¢ ’ ’ for one a ;.1 € A’} (1)
ajx€lajklcjen<CeUjen<ujkl

be a ; s , recursively. If we have plural minimum values c’; x , we choose alternative
a’;  which maximizes u’j . Then denote the arranged alternative set {a ; Jbe A -
This subsequence is shown in Figure 3, which plots costs of alternatives as the

abscissa and evaluation values as the ordinate for each functional unit F; .
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u'jk,uja
1\

’C'jk,st

Figure 3 Relation of A’; and A; for functional unit F;

Proposition 1

It is sufficient to consider A ; (A ; & A’) in place of A’; as a set of alternatives in mak-

ing optimal choice of alternative for functional unit F ; .

This is easily understandable by the following reason:
Suppose that alternative a’; x such that
@ik E{ajxlc; <K U 20}
,which should be excluded as unqualified in equation (1) of Definition 1, is selected as
optimal alternative. If we select a j .1) in place of a’; i, the alternative with lower cost
and higher evaluation value can be attained. This contradicts the assumption that a’; ,
is.optimal selection. By this reason, it is obvious that a’j \ cannot be optimal alterna-

tive, that is, a’j x is an unqualified alternative in optimal selection.
2.4 Formulation

Formulation by DP is possible so long as Assumption 2 holds (case where no depen-
dency exists among functional units). However, since Assumption 2 does not hold in
the case where dependency exists among functional units, the principle of optimality
cannot be applied and thus DP formulation is impossible. In this case, EM is needed
in order to check the existence of dependency for all the CAs and select optimal CA
among possible CAs. In this study, the formulation is made supposing more general

case where Assumption 2 does not hold. A more detailed treatment of the case will be
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discussed in Chapter 5.

The problem of selecting an alternative for each functional unit, which maximizes
total performance (total evaluation value) under cost constraint c, is formulated as a
knapsack problem in 0-1 integer programming:

Suppose evaluation value u ;i is calculated for each alternative a ;. Define variable
X j x with respect to adoption or rejection of alternative a ; \:

0 reject alternative a j i
Xjk= ) for Vj=1,..,n;Vk=1,..,r;
1 adopt alternative a j i

The condition, where only one alternative is selected and the other alternatives

cannot be selected for each functional unit F ;, can be written by
L
kZlXjkzl for Vj=1,...n.

The cost of adopting alternative a j k is given by ¢ ; i , so that total cost constraint in
the case of adopting one alternative for each functional unit is expressed by

nr;
ZCijjkéc.
k=1

i=1
Paying attention to the fact that evaluation value of alternative a ; x for functional unit
F; is expressed by u ;i , total performance (total evaluation value) is given by

nr;

Y YXUujkXjk-

j=1k=1
Then, the problem of choosing alternative for each functional unit so as to maximize
total performance under cost constraint is formulated as follows:

N &

Maximize ¥ Y ujkX;k

Xk j=1k=1

Subject to

(2)

nr;
Z ZCijjk§C
j=1k=1

r .

ij,-k=1 for Vj=1,...n

k=1

xjx € {0,1} forVj=1,..,n;Vk=1,.,r;.
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3. Analyses

3.1 Optimization and CPCM

Optimal Choice of CA
Equation (2) implies that the problem is to select a CA among a set of CAs with the
finite size jI:Ilr,- in number so as to maximize total performance under cost constraint.
Making use of spread sheets and macro functions of a certain application software,
we can easily obtain the figure of CAs as illustrated in the application example of
Figure 8, which plots cost as thé abscissa and total performance as the ordinate. From

the figure, we can select optimal CA for a given cost constraint.

Method for Making CPC

Usually we don’t know an appropriate magnitude given to target cost constfaint so
the constraint will be set at a certain value within a permitted range. Therefore, it’s
important to make CPC which represents changes in optimal performance when
changing target cost constraint. | |

Applying the same argument as the :method fof preparing A ; v'froin A’ in Step 3 of
Section 2.3 (which uses Definition 1 and Proposition 1) to the ﬁg'ure of CAs, we can
easily obtain CPC. Here, we briefly present this method.

Among all the CAs in the figure, select @he CA with minimum cost and let it be
CA ). Here, if we have plural CAs with minimum cost, we chdose the CA whiéh max1-
mizes total performance.‘ 1n general, when CA () is selecte(i for s=2,3,... , we choose
the CA which attains minimum cost among CAs with larger costs and higher perfor-
mances than those for CA ;, and let it CA (. In order to clarify the sequence, the
selected CA ()’s are successively connected by solid line. The remaining CAs under the

curve are not relevant to optimal selection.

Monotonicity of CPC
From the procedure for making CPC, it is easily seen that the monotonicity of CPC

holds. This property holds in more general situation described in Chapter 5 where

Assumption 2 does not hold. Here we present the result only. With respect to optimal
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total performance U(c) which satisfies equation (2), we have
Ut ¢ for cs=c<c*. 3)
Relation (3) shows that performance U(c), namely, CPC is non-decreasing with
respect to an increase in cost constraint c. Noticing optimal CA which attains maxi-
mum total performance under cost constraint is realized at a CA among these selected
CA (’s, it can be easily understood that U(c) becomes a step function illustrated as
dotted line in Figure 4. However, from now on, we conveniently call the curve con-

nected by solid line CPC instead of step function.

U(c)

N

Figure 4 Change in U(c) by ¢

Comparison between CPCM and IDM

In alternative choice of VE, an approach is used to narrow down to one single alter-
native for each functional unit. This apbroach is considered as a practical method to
avoid the evaluation of enormous number of CAs in the case of detailed design where
design alternatives go into details. In fact, it had been used at plural companies
which we visited. We call the method, which individually selects one alternative for
each functional unit considering technological and economic factors, "individual design
method (IDM)". However, at initial phase of PD such as concept or method design, it
is required to form basic product concepts. Here, it is important to select a few set of
well-balanced CAs which may attain an excellent total cost-performance and meet all
the evaluation items. Especially in development of new product with limited experi-
ence, we often have little specific information on cost-performance of product to be
adopted, permissible range for target cost constraint, etc. Also, in developing a series

of products, it may be needed to define two or more CAs with different grades. In such
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cases, it will be effective to consider CPC, that is, changes in optimal performance
when changing cost constraint as target value. Taking into consideration the fact that
IDM has been used in practice so far, now we will clarify the difference between
CPCM and IDM.

Suppose a CPC is obtained as shown in Figure 5 by CPCM. Let cost and evaluation
value of preferable alternative a ;  for functional unit F ; (j=1,...,n) by IDM be c¢;
and u ; %, respectively, and the CA be A x={a 14,...,2a n%}. Also define Cx and U yas

follows:
Ca=3ciw Un=3u;
i=1 i=1

Then any alternative which belongs to the area u>U » and ¢<C 4 (diagonally shaded
area in the figure) becomes superior to alternative A 4 (marked with O in the figure).
The fact shows that CPCM is equal to or better than IDM. We should notice that
| CPCM can present a practical and convenient method for selecting optimal CA from a

total viewpoint in PD.

e

Figure § Cost-Performance Curve for CAs

3.2 CPC Taking Target Sales Quantity into Account

We will consider the effect on PD when target sales quantity of product at sales price
p is changed from q ; to q 2 (q 1<q 2). Here, we suppose the case, where alternatives for

any functional unit are same for both cases since target sales quantity is set under
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predetermined circumstances with respect to product concept, multiple criteria and
alternatives as explained in Chapter 1 and the scale economy exists in cost c ;« (q) for
any functional unit F ; at target sales quantity q, that is, the relation

cjk(@1) >cjk(qe) forVji=1,..,n;Vk=1,..,r;
holds.

Evaluation values u ;i of any alternatives a ;x(q 1) and a ji(q 2) at two target sales
quantities q ; and q  are same but only costs are different. Excluding unqualified alter-
natives from all the CAs and drawing CPC according to the method of Definition 1,
the curves of solid and chain lines in Figure 6(a) are obtained. All the CAs for each
functional unit at target sales quantity q ; locate above those for q=q ; . Letting target
cost when q=q 3 be ¢ ; 4 that realizes performance u=u; at q=q ; and c¢=c;, then the
relation ¢ 3 4<c ;, and thus it becomes possible to reduce target cost by the scale econo-
my.

Next, as a special case in Figure 6(a), we will consider a case where product 2 (popu-
lar product) with price p » and target sales quantity q 2 and product 1 (high-quality
product) with price p; and target sales quantity q; are lined up simultaneously. Here,
it is natural to suppose

P2<P1, Q2>q1.
According to the above consideration, the relation between the CPCs for two products
can be expressed as shown in Figure 6 (b) for the same cost constraint by the differ-

ence in scale economy.

C2 » Ci i C:2 Ci x« Ca
(a) (b)

Figure 6 Cost-Performance Curves for Different Target Sales Quantities

Let performance of product 2 under cost constraint ¢ 3 be u 2 . And denote cost con-
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straint of product 1 that realizes u ; and cost constraint of product 1asc; 4 andc,
respectively. In order to make meaningful the differentiation of products 1 and 2, it is
necessary that the relations

P1C1>C1x>C2, P1>P2>C2
hold. In order to set cost constraint c; of product 1, it is needed to take properly large
c. 1—C 1 % within the range of p 1>c 1>¢ ; ». If (p 1—¢) q 1>(p 2—c 3) q 2 holds, the profit
gained from product 1 exceeds one from product 2. CPC enables us to obtain useful

information on decision making in PD, as shown in the above consideration.
4. An Application to a Practical Problem

We will show a practical method of CPCM by applying to PD of copying machine
which has been already developed.

Suppose a copying machine to be installed at a corner of small office. The develop-
ment concepts of this copying machine are low price, small size and easy operation.
Seven evaluation items E ; (i=1,...,7) are considered for this copying machine, ie., copy
quality, copy speed, compactness, operability, maintainability, environmental friendli-
ness, and running cost. The copying machine consists of 9 functional units of main
frame unit, cover unit, operation panel unit, scanning unit, image processing unit,
development unit (toner supply), transfer unit, fusing unit, and electrical components
unit. Of these units, design alternatives for functional units of main frame, cover,
operation panel and electrical components are supposed given and thus excluded from
selection. Practically it is heeded to decide alternatives for six functional units. Two
alternatives a ; x (k=1, 2) are proposed for each subsystem F ; (j=1,...,6). Two alterna-
tives for functional units of paper feeding, scanning, image processing, development,
transfer and fusing units correspond to methods of paper holding, mirror unit drive,

‘installation and removal of multiple units, toner change, field application, installation
and removal of multiple parts, respectively. Hierarchical diagram in PD of copying
machine is shown in Figure 7. -

Weight w ; of each evaluation value E ; is calculated by the pairwise comparisons of AHP
and its validity is checked by consistency index and consistency ratio. Weight w ; ; which

38

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

The Journal of Management Accounting, 1998

surgory Surddo)) jo juswmudo[aAd(] 1oNpoad Ul weIdel(] [BITYIIBIIH L 2an31g

z9® 198 ZSE e zve Ive zee 1£B 2z® tze z1e e
H B | ] r I — | L _ | | |
| “q vd tq tdq L
Jun Jun guissadoxd un
Jrun 3uisn g un Igjsuel], yuewmdorosaq adewry JTun Juruuedg Burpesy 1edeyq
_ | | [ _ T
_
¥
Lo ssauI[paLy R | A €q ¢ 'q
1800 Jutuuny [BIUSWIUOITAUY Lyqeutrejurey fymqersd ssoujorduro)) poads Ado) £nrenb £dop
* _ _ | [ |
auryoew Surddo)

118 JAIJRWIN Y

|

J1uf) [euondun,j

!
WYt uoIyeN[eAy

39

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

Product Development Using Cost-Performance Curve

expresses the importance of functional unit F ; for evaluation item E ; and evaluation
value u’; ;i of alternative a’;y in subsystem F ; for evaluation item E ; are calculated by
the pairwise comparisons of AHP and its validity is checked in the same way. Using
Wi, W;; and u’j;\ , evaluation value u’jx of alternative a’j is obtained. Target sales quan-
tity of this machine is set at q;=220,000 and cost per product ¢j of alternative a’jx in
subsystem F ; is estimated based on the accomplishments’ values. The series of cost
values are converted in a certain form. For purposes of comparison, costs c’;x in the
case of target sale quantity q2;=350,000 are also calculated. Evaluation values u’j i
and costs ¢’;x are summarized in Table 1.

Here, decision maker in PD is interested in selecting a CA for all functional units so

as to maximize total performance under cost constraint.

Table 1 Evaluation Values and Costs of Alternatives

F; ) F. Fs F. Fs Fe
a'jx a'n  a' a'zn  a'n a'n a'n a'a a'e a'sn  a's a'a a'e
u'ix 0.054 0.093 | 0.053 0.059| 0.196 0.113| 0.091 0.074 | 0.058 0.072 | 0.078 0.059
, 113.9 124.4 | 166.8 198.2 | 100.6 102;4 321 35.4 18.2 80.0 821 70.8
o 109.2 119.3 | 1619 1926] 972 984 31.1 338 | 172 77.7 | 79.8 69.1

Note: for c'ix, cost of upper figures: q : =220,000; cost of lower figures: q = =350,000.

For functional unit F 3 in Table 1, alternative a’ss is inferior to alternative a’;; in
both evaluation and cost and thus is excluded as an unqualified alternative. As a
result, only one alternative a’s; remains for F 3, so that F 3 is excluded from alternative
selection. For the same reason, F ,is excluded because alternative a’y; is excluded as
an unqualified one. Hereinafter, for alternatives which remain after excluding
unqualified alternatives, a jy is used instead of a’jx . In Figure 8, at q;=220,000 , all
the 16 CAs for 4 functional units, excluding the above two functional units, are plotted
with total costs as the abscissa and total performance as the ordinate. This figure is

drawn using the spread sheet and its macro functions.
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Figure 8 Cost-performance Curve of Copying Machine

The solid line indicates CPC obtained through optimization. The reason is under-
standable by the fact that total performance increases monotonously with increase in
cost constraint where CPC selects the CA which attains maximum total performance
under cost constraint. Optimal CA can be selected only from 6 CAs on the solid line.
The remaining CAs under the curve are not relevant to optimal selection.

Total performance is improved remarkably with increase in cost under cost con-
straint ¢ up to approximately 390, but with ¢ over 390, the degree of improvement in
performance is small compared with increase in cost. From this fact and the fact that
c is needed to set at 400 or less when considering sales price, it is realistic to vary c
between 370 and 400.

Then, we will consider the difference between CPCM and IDM. Here, suppose CA
(a11, age, as1, age) (marked with O in the figure) is selected. The cost of this CA is 401.1
and its performance is 0.23 (hereinafter this is written as CP (401.1, 0.23)). The CAs
superior to this are 3 alternatives of CA, CA; and CA; in shaded region of the figure.

Then, either of 2 CAs, namely, CA; (a3, as;, as51, agz) (CP (380.2, 0.263)) or CAgj (a;3,
asi, as1, ag1) (CP (391.5, 0.282)), is superior to the other 2 alternatives. From this, it is
seen that either of 2 CAs on CPC can be selected paying attention to the magnitude of
cost constraint.

Finally, we will evaluate a practical decision by using the concept of CPC. In this
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case, CA (a;;, az;, a5, ag1) (CP (381.0, 0.243)) was selected in practice. CA is inferior to
CA; numerically and should be excluded as unqualified alternative. However, compar-
isons of costs and performances show that both alternatives make no remarkable dif-
ference. In such a case, formal or mechanical exclusion of unqualified alternatives
involves risks and therefore it is important to examine technically the difference
between two alternatives. In fact, as shown in Table 2, the difference among alterna-
tives CA, CA,;, CA; and CAj results from the difference between two alternatives of
functional units F; (paper feeding unit) and F; (fusing unit). If alternatives with lower
maintainability of F; are to be avoided, it is natural to replace CA; with CA with little
numerical difference. As a result, CPC is modified by a curve (chain line) connecting
CA,;, CA and CA; in Figure 8. Then, the selection of alternatives will depend on the
magnitude of allowable cost constraint. It is considered that the result of analysis
suggests the following viewpoint: as the aim of CPC is to provide useful information
for judgement, it is important to give technical and economic consideration to individ-
ual alternatives including unqualified ones where decision making varies delicately

around CPC.

Table 2 Comparison of Four CAs

F ::Fusing
Maintainability (M) Maintainability (L)
Cost (H) Cost (L)
Operability (H)
. Cost (H) CA. 8 CA:
F.:Paper feeding i
Operability (M) i
Cost (L) CA —_————— e CA,

Note : H: high, M : medium, L : low

In the figure, broken line shows CPC at q2=350,000. From this, it is seen that CPC
at q;=220,000 shifts leftward by scale merit. As a result, under total cost constraint
c¢=381, at q;=220,000, CA; (a2, as1, as1, ag2) (CP (380.2, 0.263)) is selected whereas in
the case of q2=350,000, CA; (a;2, az;, as;, ag) (CP (378.02, 0.282)) is selected. As
shown in this example, scale merit gives an opportunity for selecting CA with higher

performance under the same cost constraint or CA which realizes the same perfor-
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mance by lower cost constraint.
The result of analyses shows the importance of explicitly introducing target sales
quantity into cost estimation mechanism of PD. The target sales quantity will play a

key role in developing further extended models for PD.
5. Treatment with Technological or Economic Dependent Alternatives

In this chapter, we consider how to obtain CPC when technological or economic

dependency exists among alternatives for plural functional units.
Definition 2 Technological or Economic Dependency

(1) Among alternatives of two or more functional units, there may be alternatives
which cannot be adopted as CA by technological reason. These alternatives are
referred as technologically dependent.

(2)Among alternatives of two or more functional units, there may be cases where
cost of CA is not equal to sum of costs of respective functional unit alternatives by
economic reason. These alternatives are referred as economically dependent.

If technological or economic dependency may exist, it is necessary to check the exis-
tence of dependency for all the CAs and take necessary corrective actions. This correc-
tion is easily made by using the spread sheet and its macros used for preparing
Figure 8 (calculation of total performance and cost of CAs). The method is as follows:

Calculate total performances and costs of CAs prepared under the assumption that
any dependency does not exist. Then, delete CAs with technological dependency.
Correct costs of CAs with economic dependency. Using the features of spread sheet,
plot costs as the abscissa and total performances as the ordinate for all the CAs.
Starting from the CA with the lowest cost (if there are more than two, adopt the alter-
native with higher total performance), make monotonic subsequence described in

Definition 1. The solid line obtained by successively connecting these CAs is CPC.
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6. Conclusion

This study considers the following points for the problem of selecting CA in PD so as

to maximize total performance under cost constraint:

1. CPCM for the choice of CA introducing target sales quantity are given by the joint
use of AHP and EM, which enables us to treat with more general cases including
dependent alternatives among functional units.

2. The property of CPC and its role in decision making are systematically described ,
especially the effect of introducing target sales quantity are clarified.

3. A practical application to PD of copyiné machines is presented by using CPCM

and useful information is given in applying the method to other PD problems.

Modeling studies in the field of PD have not been made extensively compared with
those in production problems, because actual circumstances are not always known and
the ill-structured nature with multiple and qualitative factors makes these difficult.

Thus, it is considered important to offer more prototype models in this field.
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B3R ET B~ OERESMREDE A

KA#a, e, B OMEMIE, BERZAET L, MIESEFEORESIZWV
oo WHIRMAEHGIIBER Y AHET ERETRY., L2 LEAS, BERKEICERS
N 7-BE Rl 2 SER B, BRA#mEMm, HiEaEME, 3 X OEHEEMIC R E S
T, o, IXAHBOESERHEB L BHEOBESOMELER L VO ThHNI,
EFEHEEB L CEEBEE 2 ARBBROFRICEOSVWTERmICBEIE L EHAFTE
VDT, B L TREORESRIEMIC CAEOEELRIZTOLDIEET LI L
BTEY, RMEEREZTIBEOAAZEMEREZIREST L I ATE RV,

L7z T, —HEEhaikid, EREMEIEZ2EH T I XTORRTIZBNT, 47
Ld, ERLZBEAEMOBEDS L UED 2EMEHRZIT) LTHYZHFETHE LTV
v, ThEFE10MEBRE V) ZLITT 5.

CORIZOVWT, REFRMEBETREMFAESRTHLHEGFOPHEERED ) b,
ERdm & RAEER L 2 ENFNF L ICIBEBL TV 20 L BHTH 5.

(2) B2DH | BBRFRET SHEOMER

RIBHFAE T BRI AR L ¥ 2 EHEME ORI 3, MEREECREaE L
WO HB ZERITTIC, REEMETEOENRED L ) ICIEEREE * B8R ISR MEMIC
BATHHERR->TWA, Thbbd, EREFETIE, HEICE L TRIESEMEED
FEENRENLEL 2R TBY, FORELXEBZRTAI2000b0T, BEICELT
FESMEEM R EZ R R->TBY, 2ORELXBBRLLVOT, REFERLTVS L
BN S. EHEMEIEOEEN FETREBICE L TENMREOEZ FARHAL T
HEHIE, B, HASEEECIUERNE TR AN EERELEET S LA E
BHRLTEY, LidoT, TEASOAEROEEREN KEEKE TR S N4k
BB VER E 2 2AEOREI, FEICBEVELEROY, M, ZOBEL:
B ORWEFHEOEEL VI BRIZE, BLEALERENIZWVWILIZLLEEDNS.

L2Lads, WhiebBEIIBWTHEHOBELEHL TIVwEVn) ZLiIETEL
V. X5, BESEERERTRELZLON,, BEXAERTRELEZLONIOWVT
b, BEAHBEL T OREREEZM-> THET20TE L, BELALDICOVTO
FERZRFLD 56 SR L TBLENS L. $72, ZOLIRBETELLD,
B1OBMATIES L 2 2BE LA, FRA2ESEMONES & A% BEMEED
7T, BB ICHBE S ERO—>TH 2 MIBEY TR ) ERICITEL 72 ET,
BIBORE L ZRAORE L OREBZEOBANC K SV TRER Y RET 2 3RRT 54
BhdHb, COL)BBEPOALLE, CHENAEZHEBTAZLITEICRZLTHS LI
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ERRHE B6BHE25

VR RV, Ldio T, [ERETED OB, REORELEETIERRICBY
THIEE LA, ThEFE2OMBER LV T LIZTA.

ZOMKDOWVT, RERMEETIE, FENMELEATLILT, FBREICLST
BB ZILELLIAT, CThEeEMERLTVLDLHEHRTHS.

8) HEINHM ! HIRAZMHET S JSOMBER

AEREREICE D ERMIITHHEIC, BENRMHEOEHNAETIE, HBERE
(FrEEENE) ICEH SN -HER L UORT LA MERNE (HREEEKSE) (CRE
T5. L7zd> T, HEERKEICES ENLEMD S b DOAELEMER DA S s &
g, 2o, ERICHBERN U MAEBRUANOZRMIIH L TOMBERYEREICAE
KETEY, BBICLo TABRL R HBROBEMOPNERZITIB L 2\,

Thbb, TOEKHFEDD LTI, FIAISEERTIEEL, FRODOHEMYLY
B AfiA° 50,000 I TH-> T, TDMHEMEFHRMICTH7-OICHBRE L CHBEMBEAY
729 15,000H%ZELZ, L) &) 2BoBERREICLELREMBERIIEO k.
T2, MmFMErE LD ERICHBES XTI -ORMERTH 5056, $THBEREY
FHBERICEBTEIRETHY, Pl dbTFvozaAld, HERKICHTI2HERTD
52 L BRIICIRZ ) 2T, REBROBERIICE SV TERRBICENERT 2 00%
YTH2Y). ZHEHFEDZDE IO, HBRIBETS L) LKA CHMELRY
9%, Dk, Chx$E3ofEmL ).

BEHERLE, ABRLVIBREZBINTAIEILETH), F0O:DICHBEHRMLELER
HONREIEET S LIZEETHSL0OT, [HELEIRKE ICEST S /2B % SSuk s R,
R R, AHEmEM, B3 CRERMICTEEE TS EPUHTHL LR S,

ZOFIZDOWT, REARMEEICBTIE, BEREZSBLCHELLZV O LAEHYT
»H5b.

4) E408H  KEANELZT5>HEOMEAD

HEREHBEETITRARETLHEICEL T, [MEENEFTHERIN-EERKED—
BB RE o2y — R &, [#0&HIlHBREL /27— X ] LIZDoWT, EZHEH
FETIR, ThEhFl4 OHHEBOFEFELZR-TEBY, TLAOMF—BLTVwiW,

Bl E, [ FETIE, »5UERRECHRSIN-EAERENI0ETHY, £0
IDLDIEBHEME o —R e, 1fEAPHBRE Lo — AL, BT [RE
HBRECTHRRINTCEEBRED VLB RERo72BE6] ELTHELICEDLDA TN S,
OBV TIROr — 2 bRABERRNE LT SNARM (RAMERM) 2544
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850 R Mt H A~ DIESRE D E

B E (U5fHfE) ZEBRL-D02ABEBLEALRLT, ThiLHORERKEIC
BT HHEER-> TV 5.

LAY, T10ETXTHHERICR > 72356 ICR- T, YMORERHEIC
EEF SR, § % b bHAEmEM A b A EREFEMEE (Lol ZEBRL-box i
BELAZL, Th2AnEEENE I CRRET L HEEZHRL>TVA.

CDIHI—ELHEZRS ZWEKH LR, HBEREOEELEHR L&Y% A
ETHbHLEIIFR RV, ZE¥RLIE, RERRECTHERIACEERELI0FEDD B, 1
B0 10EOED7 & Z WL OWRIBRHE L > 7BETH o T, EROMAIELEMA,
OALEmETEAE (Lo flifE) %k L THIERE KO L) B LAHETHEL 2T
WISHBEREDERZFRICEZRLTWVWEEREZ WAL THE. L2d>T, ZDX
IBBELOADE, TOHEALOFEHRIE, FA4OMBEHL L TERHTAIZ LN TE .

ORIV, REFRMETBOFEINELTIE, MEAEEHED ) LA wD
PHEmE % ->TH, —BELIZHEHEIRON TV LD ENBHTH 5.

5) FE5DFHE  ARXMNEZITH>REAOHER D
WERNECHRRINEERED ) b—HFEEMRELY, £t TIcAai
EET AR, R ERNE (FRERNE) (CEFFSEM, $2bbRAmn0E M
P OHEmIFMEZ R L 72 OB ER E L TRO, HREBREFICREL 15,

COEERIFEICE B L, EROAEMOEM (LORERXE LT SNAFEMED
9 b OAEMICHIS L 2R 3, BERMETEOENRED X 5 ([ HEIM IR REMIC
BAZINS., s, mBEEM FREFBRFICEF I TV LEM) THEIATY
RGOEMIZ, AEBREZEXRTLIIOLAL SN, BNWICHAEMIICEAIhEZ &
2% 5. ZOBEOMHEERIT, EBRIMAERE % o2 d ODEMA & A48 & M % 125
LTRDZbDTIE %L, TRATHLIRBDEAM] 256, AR IERENBEERL
TWTERIMBELC L 2o M EDORELSEE] 251V TWws0T, REBEROERIZ
EOWTERZEEMTORLTwA LIV IRV, LA - T, (M FETIE, 88
&, HEmEM>SHEREINLD0TIIR, AnBERMELrSBR IR TVE EEZZTY
BZEil%A, FLT, ZOL) LHEFEBHICLERYTHLEMIZONVT, ZALEH
HUZHFEANPIN TR, COX) 2Ba»bRL &, RIHEDE S OFMHIE, F
S5DOMBEREL LTHBTAZENTES.

P, BECE, BERNECHREINAEREIETLIITRREAEETLIOTH
LZH6, FEORMPMAEMHDORMTHE LI LVEENFSEVEVT L),
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HEKQAE BekM2F

CHORIZDOWT, REAFEMEEICIHFEINMAELEA LB E R RESERTH LN
Al OMHEEREN I b, L ENLEISHBRLE Lo BEIITYH, HEREME
SMEEEIC L o TRD, £ 2o EMREFMEE (Lo ME) ZHERL CHERERDL L
W —B L HESRONA TV EDERBHTHLEVE 5.

3. —RERMEICEIHEGEOLE

ERRME S ORI T T H 2 — Tl ML, TR X )1, EERMmE
B BRAL) 2EEGRHOVI LKA EHNRETEHEGTH>TH, DRICEEFEZ
ELLEFRTIHETHL L) ZLidTanv. &%, EHUEMEFRCRREERN

TELEMEZRLEETAILAEBEER SN TE Y, Bk FEM% b el B & kK
f#mE M & BT A Ak, RERMEEAROBELIDLE SN TE L FEHTAE,
F1OMBERIIHRT S L2 EMLT, —EBERKECRDLIFEEZUTICBVTRR
THI LTS, 12720, FETE, BROBMLOADIZ, BT IIBENREL R
WA RS . '

9, EHFEMETEICSVT, REHRNEFT L ORERME Elm, AHAFICRSTT
57:0121%, Bk, REFEMEELFAL L) KT RALLCSREMEEEZ L OREE
MENEHGREREORSEHVLLELNDY, ZODICRITERNORMEEZEDZRAD
BEXROLITEBEOBME L EATIRETH LI LERLITITL SR\, HEHHED
B AL, EHRaHE, PR4AHLEE, tHEANE, BLUREKEIC, SFEM
BERETLOEBEEIRLAZLET, FNSHICHIETAEHRAREEELZ ROLZ LHFTEX S,
ERGBRERTAVL L, FREFNOKEIWHIE L EEMEZET L OWHBKE L IUBT
&, ENOIZEDOVT, FHHBLZTI LN TELILLTHA.

EHELIZ, FRERLBIILSE, H2RMERITDLTHME T ZIZHBROAHREN
DEAKED, ERMBICBITEEOBABEIIED2HE2RIBMATH S, L2do T,
BEREMETEIC COEBEOMS L EHT L L, EEORERNEhICE TN A HKRLH
miCBITEHLEMER | OHBEBE W T L L, THAEML) DOZOHBERE Uy
¥ETHL, TORERRFEhORMER i (BT 2 HREHRESHEO_ 1L,

W
Op = (..0=0m=1) 3-1)
Uk
ERDYILATES.
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fH I E A Et E A~ D IR EESMRIE D E A

TITET, UROEHRD-DIZ, LBERDEDIZEETA.

Q. . REENEh TR SN CEERE ColmBERVREICLS)

Qe - BOEHENEh & W HR SN RGO S AR SNE CERmBERREIZ L 5)
Qo - REHEMEL L VFRSNEEIIH D ST EE CERmSEBEVREICL %)
Qe : BEHENED & VRSN EE T2 AR #GHE CERMBEEMREIZL D)
Qn [ BUERENEFD L VIR SNREI DD S RERETHE GOl MEEI R L )
Con - BuEfENED, FMER i OMEL# o E

Cn - BEHRKEL, FEMER I OhIx ARME

Con - REFENED, FHER i OTH il

Cen . BEIENED, FMER i QPR ®FE M

Op - BLERRNED, FMEE i OELHSERE

Oen | BLETRKED, EMER i OHRAH b ESSE

B, BERKEh TR S AERE Q I, SRAHE Qu HIFAH R KE QL
BXURBEREFHEQ.OHMTHLDT, kDL ) IEDLTIENTED.

Qn = Qon + Qun + Q' (3-2)

R L, BRSO, Uk, BEREFHRQ=0LT5.

Tid, EEOREENEh ICEI SNAEMEE | OBRMEY, BORMAEOBE L
FIRIC, SR OBRS & BTSRRI & A SR & R B iR, BT
BT, BAKZHE (UUTF, FIFOLT3) IZX-oTRTILIZT A,

AECIRYT 5 A, RO E <, HHES X BB R L VRIRE MR & LT
WHDT, FMEE 1 122V TOERMEM Coy &, 7ETEICL ) 1ES /-5 A B
(8% B & ORIAR OB NRRET OSSR BB Cou EZ L 2 BDT,

Cuni (Qon — QunBiw)
Coni = C'gni= Cpni + Qon—Qor Ot Qe O 3—-3)
LEDTIENTES. AR, BIARAHREIE,
Clhi QEh OEhi

CEhi =Cl'gy= (3"‘4)
o Qcn—Qsn Opni + Qen Ok

ERDLTILENTES.
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HEEREYE HeBE2F

B, B-3)X, -9, BIUVUTOZERIIBVWT, FMEEIIIOVTIE, BER
et E DB E LRI, EBEIR—-CTHIAEMEZERL 1 2OREMER LA LTI LS
FHRITH 5. '

EEORERKHF h OERHEM Co, & FRMA# MIEAM Cp, 13, EMEE i OMTH S
Bo, FNEFRRD LD IIRESND.

Can = 2, Can (3-5)

CEh = gcmﬁ (3—6)

B-3)R L B-HA & iZ, HbE& TRERRER ISR MNFAM & A A R E A & 58
FT5HEERDLTOT, RKFXTIE, [ERMHAHMEBIE] LRI LTS,

B, EHEHFEO—BERGELHVHEICE, REEREh THRINEEK
BOTRTIHFERZBE LD T TR, FOTRTHPERAHZATHS L ENLDT, BEHE
K& h CHEELAEMIE, T_RTRERNFLOPRAHREMEAZINTEY, 20
Bz, SERGMEM Conr 3B £ CHIRMAEAEM Conrid, KRXDEHIZEDER TS
Tl A.

Canir=0 (3-7)
Cenir = Coni + Crs (3-8)

D EHIZ, ERMEEREIE L —EERME L OMEIR, B-3)RLB-1K, &

5 N, B-4)RLB-8)RDENFNDENE L TRTILENTES,

4. WM, HER, HIUVHHRROERENERE

AEHTIE, RIEICTRR L2ERmEGEINED S LT, 7, F20MESIIHLT
270l BEROBEDERLIT. RIZ, BEROBMA L ZOEHE, %5 U4E
REBBEBEBOEERBIIOVTEELD AT, S3OMESIIOVWTHERTS. #LC
BRIZ, HEBOBABIUHEFHEIIODWTOEERZITV, E4BIUESHESICD
WCRIBFICHERET 4. %8, AEHLUKTIE, gL 3ELY, MBI -EBEIRET S
RiREXNRE L CEREITY. 4

1) WRjOEE

B L L, TRICBWTHALLEMED D b, #%, BR, B, BERLCIIR
AL L e WEMEOHIGVEL L Z L), T4, BEAEK LI, EMHORBRRS
ICEEHENRAETH 5 BERMICBEOMER (FREM) 2MALb0z\w).
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B R E~OEFESNREO B

FE2ETHRRZ@EY, FEAEMETEOZHN A ETIE, &%, WERNFIIRERL
WOHHEZRT Y, FLBEEZIVE) BEFLRITLL2VOT, BEOREZFDLDOE
FHo - UBRT, ZOHEDRLTEVLS, BEOBTBEOLEMZIEFICERHL T
W EEZ EHEBRV.

L2L%As, FRZEGEMOBES L CAEMZEMERD-DIZIE, WhikbEE
BRICEMEEL AT A2HETD, BiE, HESEOREIDERNEZL5ERFREEL
WAL, FORELRFEMABEIIEBRTLIILIIFHTHA.

L7725 T, EREMEE &M L-HEIC0, RARMETENRE L FAMKIC, BIE%
JEBTA7-0101F, ARXOEIHTREL TR MEHE SN E L& LT, BEEMm
EOBEETE L CRIBR KD, BIEORBRENATHTH L% 61X, ARBFROEINZED
WTIhz BanFf M EMER T 2FENREZERT L EHFRETHLHLEVRD.

B, UBOERICBWT, [HE] BLU [BHEE] &, EFEZ2ERICI->THEEL
72bDDARER) SDET 5. ‘

(2) FHEROBZOHE

EAMTHRARIE DI, HIBRZMIET 5L X1, (EHEMHETIR, HiskNE (G
EREEL) 2RITTHILICL-T, FIICEFSNRMEHBE S LTTEL, Th
% U ORERKE (HEEENE) JRBETL. LrL, #BEROMEZFOLDIIONT
i, SNTTIEEEAERIAP R ENT I o720 T, UTTIIHEBERICOVWTRETT 5.

WEHE L3, HELEHBETA-0ICRELZEM, $2bLHEERMD S HHEIEE
2o A& LRSS Z V). 22T, MBEE LI, RROEEFEH»SE L AHmE,
BRI AERMICT 27O ET 2 YOFEH LIRS, 2L, EINEMETEOEKEY
HETIE, MBEHERRITTAILICI T, BBEH»SE LM L TOHBEE
DOWEEFHICREETIC—E L TIRIBT 575, #BBRIMBEHORE,»SRDLH 122
DIIXFIN5.

BIXSOMIBEERIE, WMBEERKEDD b, HBESRELHE, L 25 ERHORE
(BIK) KRERT7-OOHMEERS, T 42bbABEECE LO-HRFEORERZIY) L
Tk, BERICEHET 52701 8E L-MBERTTHY, Iz BEROAEHEER
(BKRDOHIBEE) L),

FE2XF0MBEIL, HEELEOS b, HEMRVHEE L LEMOKREEL TEEL
BT, SHIAREICT BB RELABATHY, SHEEREERHER LS.
bbb, £, EEORERNELDHIEE G, 13, &%, HROEMER(iI=1, 2, -, n)
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HEHREF FoEHE2F

THEINLDT, KDL HIZRKDbES,

Cps = 2Cru (i=1,2, -, n) (4-1)

DX, AEROBERKNERICHLC, LD 2XF2E-DRICEATE Z LT, WBERE,

FUREE R Cr, & FURBIEEFHBE Cou E K ENIDT, XRDIHIZEDLTIE
BTEX5S.

;g;(jnm =:£§(3RMﬁ4'2§(:Rm“ . ' (4-2)

B e 8ITsE, KRICKSY V28V HITAEZICBNT, Bo/-Ky V2N
HFITLEoBEIE, FOKRY ¥ &2MNT-OICET 5 EMIZ, FEREBEBHER Crn T
D, R ENLABICHLLELWES V28V 200 ET 2 B fid5, BIREHR%
HERCrTH 5.

ZZT, #EReEROEFERE CEROEEHEER L XS L0, BiFE, K
WARERTOBBRTH Y, HEFRELZL VI BRI VELLHEREHIB LV
ST-HREEEDL, FRWLERTOMBEERNICLVEL-HMIREMTHL0IIHL, %E
i, HHERTEE GEEOHBREE B OTRLETNLT 20 &L ERMICIEE UHE
FoTnT, BHEHITOhLELIRBETLIA TORMTHE20LTHAS.

¥/, BN ERENELNEF SN EMTHoHMER 2 UDOMERNEICRET S
R FEL, VoA, HEBERTEBNLZEREEAEZFOAEMICRET S LV ) /EE
YEVIBENLFEEV) ZENTELSD . ERZEGBEMOREB X U2 R ME
BEITH 201013, FEEHEICL > THIBREMZICEL, wolA, BBERE IR
REEBHILT, HEORELHRBEFHL2BRLXEBICEHRL2TNE RO, &
%o, ENZTOMEREMABREMICTLT, LAZTORBREELLLVI LD
ZRMERIZ, MBEHBLIVEERELZIT) LTHEICEELFE R THH06TH 5.

3 HRARMOBMESOME L ZDO/MMS &

L X, TREEEXTEL P oP TR EEE LA ERRVERSINLZ LW
v, HHEICEAZTIELCOERYZHAERE V).

ERRMEE DRI FED S & T, FEORERKEL O EEHBR OGH LR,
KRG L TRDIDIZXGFINBE I LI B.
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B R ET E A~ DFEENHEOHA

E10OHEE, HEBEEBETIHEATH-o T, HBE Cn FHBIENE L INIE

fiCp) DADHHIEE Copm VR EINDL ETHHETHY, XRXD LI IcEbENS
Comnr: = Chra (4-3)

F20hFEIE, HERNECTHERSNTAERED ) b—Wr B Ro7zZ Lick
DRGEEETZHAT, RANEERE (FREENEL) CEF SN BEMCy £ b
AAB AP PonQon TR L 2D DR B Conne E T A FBETH Y, R0 L H I2FD
Eha.

Cosnrz = Cis— PpuQon, (4—4)

EI3DHEIE, RERNETHRINAEREOSHMFAERL LY, Z2OTRTIE
OWTHERERTIHATHo T, UMOBERNEh ICEST SN EM (85 E M
Con = Con+Cp) % S AR FFHEE PpnQon ZHEBR LS D ZMAIEE Cons L T HHETH
D, XKRXDLH)IzKbELZ LIILA.

Comnts = (Cant C)— PouQon . (4-5)

Dk, 8DIZEGENIBFEIZODWTHRI2ITH) 2 L1275,

F1OKFEZ, HBEMEHETLIHEGICEAINS FETH L5, FROBBEI,
(4-2)FIZBHE L T2 L H 12, HEREL, ThEHB T LIZL > THRET S
WoRAh, bbb THESSRESTHELITLEVHEORM] & MHERIEBAL
TINZHELAEBEDORM] LOEEHETHL2H, LEEL L CEETXEIHBEIL,
MEBERED I D, FROEHBE Cu CRESNILENSH L. LMo T, HHEL%E
HHET 255 DHABE Comp 13, KDL I IZKSIND.

Comn = Crur = 2Cru (4-6)

2%, HUEIIOVTE, G-IRRBBUTHL LIV AT, G-6RIEFETED
DTHA5.

KIZ, REEBENETHRINCEERED ) b—8BEBMRE o722 L iICL DRARE
ETAGAICEAINLE2OHEELRFT 5.

E2OHETIE, B, HEFREAE L /-2 812X 5 EMMEMAYC SRS M (Fral
ERXNEIZESFTLEM) 2o EINEDTHEELTWS, LELEDYS, fLHEE
FEAfIfAmE V) BmERETLH-0DFEMTH > T, ARMAESBEL -2 L& 58N
B (o EA) (SAEGRMTH Y, AHEBIIAEMEMCE VBRENEIREDLDT
HbH. 25T, HHEMONSMIMEE ERNZRREEREROOIMERLTH L0 T, HEML
A & & DFHEAE (Wo5fifE) PoQp 2R L THIEB L RO L DR Y L FETH 5.
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HHQAY BekH2T

L7255 C, MEKNEh CHRESNEEREO—HIMHEGA L), ZO/RRA%E
OB SICEA SN E20 B}, G-ORICI DI L>BUTIIRL, ZOHER
% Coms & L, HHBMEME Con=2Com T 2L, ARD LI bbb ENS.

Comns = Con—PpuQon (4-7)
&L, BERNSECHRTSNCAERBEOSESMHERL LY, FOTRTERSM
ETHHECHA SN EIOFEICOVWTE, HERKORM»S Ch L EENZREM
Fr HOMIBRFMEL R L CHIER2ZFHET 2 HEE2 THH00, @-5)KIIRYT
HBEVELD.

EHROAETHE, HRROREREET 27— R1200T, (A—4)R & (4—5)K & O
EPSSHELPR LI, HHEROHECHEREESECORTVEHELAVLRT
WERVEEND o TERLDFEHEN—BE L TV, RETIFEHETE, S
BET AHAIE, VTR ThoTHhU-DREZAVTHIERZHET 20T, SHEFE
O—BHWIMFRE-NTWBE I LIk 5.

kB, Dgo#E@micsvT, [48], MHEREM], BL0° AR &, WTFhLE
BEEERICEVRELADDDAEEI bDET 5. |

5. HRELVEHF RET HJESORBRMEORES EZDHEN

KHEHTIX, %2, 3, $4, BIUBESOKMELS LY LT, E3WMTRLLMES
FBICESEABEBLIVREFERET AR ENRE LT, ENEMIEICIEENRE:EHE
BLA-RGEMOF LW BIEFELFET S.

Y, WIMRSAE L RMEROL0IE, FRERNE KR SN BERM 2 TR
dh, JRAHES, HRS, BLURBERICOH L TRERENESLOTRMRERICKX ISR
G HLENS L. BEHNEMAEOEZHNFTER, RO L) ITHBEROGEER, &
HREEBLZVIEEOMEND L. ENLIAT 272010, {6 L UREASRAE
THRREMFLL, EHBEOBMEEAVT, B-3)RBLUB-HXNEIWET L LIS
$oT, FEORERHNEFLIZOVTHPIIHAINEEOREMER i OFERET
ERMBEELEN L, ERKELORERME SR MEM, HRAHGEM, A8
FAfh, BLOCRBERMICAEST TS, 28, FEHLUKRTRRTAHERIFIFOIZL DL
TA5. T, E3HTRLAREFTICSHIZKROESTZEMT 5.

Qo BEISEE D & )R S N BT A0 B AR GRS L D)
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BRI R MR H A~ D ISR E D

Qwn  BEENEh L VRSN REIHH L BERE CERGBERVREIZLS)

Pp, BEHENEh LY R SNBE I S A ORFMEMRE (L)

Con . BEIHRNEL, FMER i OHIRMFEME

Cwn - BEHEXEL, EMER i ORiE M

Opn - BEFRNED, FMER i OHEERE, TLREBETRDINLMEEREES

Own - BUETEXIED, RMER i OBBEOTHMBRER, TLEEBRIIL - TED
SN B BIEREER

TRPOEEDO—ERTHESFREL, »2, FEO—ELTREVFRET LHEFOR
I E h OB El C'o, DO BERTE X, B-3)ABLUB-5)RZHIMWEL T, LEH
izt E OB E LRI, RADLHIIKDLT I LN TES.

C '(QGh— QBheBhi)
Cl'on = 2C' -=2[C + = }
N D Qoni— QrO50+QouOoni + QwnOwni QenOeni

(5-1)
ERR AR mEM Cly DT BERTE X, B-4)NBLUTB-6)XTHEL T,
Cri Qen eEhi
C'Eh = ;C'Ehi = E Q (5-2)

' Qani _QBhOBhi + QDheDhi + QunOwni QenOgn;
ERbLTIENTESL., 7, HEMEMCL, OFEEFE X, 6-1D)XB L TGB-2)5K
EREBRC, RRDLIICRKRDLTZENTES,

2 Cs Qon Do (5-3)
" Qoni — QenOsni + QonOpni + QunOwni QenOemi
&5, FRRICEIRRM Cam 1d, G-3RDHE LRI, XKD L) IZRDLT I LA TES.
Cui Qun O

ehi — QenO8ni + QonOoni + QunOwni QenBeni
F20MERZ, FERFEMEIEICIERNREZEAL, 60 & ) BB 2 58
FHETAILILES T, MIRTHI LD TEL, FEFENMBEC L Z2EGRMOTEL, &
BETEB L UEMERE V) 2BEOFRE LB TET T 5. EREMTEIEHINS
WIRTFCHEIRELAL &E, ORSREZTIHELQMBETIHEIIOVTSH
FHNBEDT, PRlE, TAL2D0DHEIIOVWTHRETHALENDH 5.

722l ML BHEHOBARRIZHKTH L0 T, FROBEMLO-OIZ, BIMRRO
FHEERT IS ROKRERRE T 5.

© M EBEORERTICOWTIE, »LTHED, HiE, BEISENEN—ERTRET 5.

C'Dh = iEC'Dhi =
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®

CHECHCH®,

HHSMHY F6EE25

TRICBWTESETERD SN LHRMEHMOME 0, HIERENO, BLUR
BRESODMNEBEMERIL, 0k<0,<0:TH5.

e BEREIB L UHBEENIC X ), HiEmIIEL ShHBPICEBRICR 5.
B LW Y 5 -0 DBERFAIIFRE L 2\,

HEMRPCEE L LR 57O OBEFRFEMIIFEEL 2.

ARBEEEH,» O, HOITHBRRREL .

1) HRFOKRKMWET 585

HEROBED 2 HREE SN HEIIOVTIE, EHRAHED X 9 IZ8EENE TR X
NZEERED D) b8 L ko ey — A LRI L ko 22y —RETRAT BN TR
%<, WFORTHEICES.

Y, UMORERRKEL ITEE SNBERMEZ, 6-1), 6-2), (6-3), BIVE-DDE
L7250 T, HHAE3R - RR SRS R C o, HHHEER - BIER SIHATARA BRI C s,
BARR SRR TR C p,, BIREM Cop (SHHERTE L, O XIS, UTIRTBIERE1T.

BERKEh ORED O L U % RIBR Cow (d, BIBFM Con & FHRFM Coan 5> 5 HERK
ENBENOLRDIHIZKDENS,

Cwan = Cym + Cwan (5-5)

%:f,ﬁ%@iM&ﬁﬁmﬁwfcmsb?bb,itﬁﬁ%&mﬂ,ﬁmﬁié
B LD THAHNS, ROLHIZKbLENS.

CWNh = iECWhi (5—6)

(5—6)FRTRDRIBE Conn 2, BIRROIZL72ATo T, HREBOERICETE, ¥
MEHERICAESES GEMER). 72721, TITCRAELERBRIEATRET KRR
(FIR@) 2MRELTVD7:0, BMEROEEITHRMBEEEICLS. LAdoT,
SLETRXE h O RIER A HKRAEEM Co i3,

Cvwnn Qon
Con = 2/C'pm + (5-7)
S Qon— Qsn + Qon + QEn

%%, 2L, REHRELIP 2 2MGRET 55 EOHER Coms i3, @-NRUC
G-DREZRALTRRAD L) IBtHE SN 2.

' Cvwn Qon
Conns = 2C'om + -PnQ (5—8)
N Qon— Qen + Qon + Qe o

CDEE, REBRFTHERINTZEERED) bW o»3ER L ko7 LTH,
G-8)XFHVCHIBR*EETSL. ChicsoT, HERIZOVWTRARMETLIEESD
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BBEME H A DFEENREOHA

HIBEOHEFFEICETAIEABIUESOMERIIBREINLZ LI 5.
Kz, MR EEEREL ICEF SR REEEMCy 1,
C = 2Cr; (5-9)

Thbh, IhEG-DXTROLN L LHMOIHEERNEL OTRMOBMIZMR 5. &
LI, i@ D, ElnB L UHRMEEHGIIBEREB L UCHER 2 BB TLILENH 5.
ZIT, MIROLVBEBITHBRENEFNVEEDERATEET L 20, BIEEB &
UCHAEE L, HREBOFEANZ L ) ERmBERAEETEMERINS. L ->T, BiE
EREh OMHEE - BIREABERERw/F M Constd, THEFBREKMEM, KaoR
EEAM, HEROTHMAERS, BEEOTHMBEET THEINL DT,

Cons (Qan — Qe N Cwwn (Qan — Qan)

Qan— Qe+ Qen Qon— Qan + Qo + Qen

CGh,s = EiC'Ghi + gclﬁi +

(5—10)

%5, RIS, BERNEhOMEE - BIEE QERHRA#E mEM Cr.s (&,
Conns Qun N CwrnQen
Qon— QentQen  Qon— Qe + Qon + Qen
b, (5-1D)AOFE 1 HIZ St ERRAEMEME, 52 HIIABEE OMKA# R
BERS %7, F3BILEEEOHRMEHFREER T RLT.

L7 T, RBEETIEAIZ, EBOTFT— 9 » 5EEICERMEMOFTEZT 72
»O—ixRIL, (6-10)iZ, (6—-1), (6-3), (6—-4), (5—5), (6—-6), (6—7), BIU
B-8)DEREZMAL TRDLIIZEKDENS.

(5—11)

Cens = ;C'Ehi +

Cri(Qon — QunBpn)
Cons = {C " Qan— Qo QonOont QuuOunst QB ] * 30

+ 2 ( Crni QO ) Qon— Qs

i\ Qon— QpnOsri + QonOoni + QunOwni + QernBeni 7 Qon— Qpn + Qon + Qen
+[2 { CrniQuwn O } Qon

' Qo — Qen95ni+ QouOpni+ QuwnOwni+ QenOn: Qon— Qbn + Qon + Qe

CrniQon O Qon— Qs

"2 { Qun— QuonBinst QonBoni+ QB+ Qs }—P"“Q"“] Qon— Qo+ Qu

(5-12)
BRI, EBROT— 5 h SEFITAREBEMORTR 217 ) 2o 0o—#Xi, 6-110s,
6-2), 6-3, 6-4, 6-5), 6-6), 6-7, BLUG-YDEREZMNAL TKRAD L) IZFbINS.
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HHEREY B6EE2F

Cens = 2 { CIhiQEheEhi ]
’ | Qon—QenO8ni + QonOpnit QumOwni + QenOemi

+ 2( CrniQun O Qen
i\ Qon—QpnOsni + QonOons + QunOwmi + QenOeni 7 Qun—Qsn + Qon + Qe

4{2{ Con QB } Qo
i | Qon—QenOsni+ QouOpnit QunOwni+ QenBeni ) Qon— Qent Qo+ Qen

CriQonOpni Qex
' ‘2 { Qon— Qe1Bnit+ QonOpnit QuwnBwni+ QenBeri }_PDhQDh] Qon—Qen + Qen

(5—13)

Pk, —EORIREHO D & THB L RIEIE LRI BT, HESOREE HE

YA E I EmE M HRAEEmEMZHET L2200 —KK, (6-12)XBLV
G-13)RZE/RLL. RIZ, HHEMTHETIHEGO— KX eFET L.

(2) HRRKEMHEET 84

T, HOOREFRHEFLIRKEI SN ALRERMZ, 6-1), (6-2), (6-3), BIV
G-HDENIZL Y, HER - BERAHMNTEHDEMC'e, LHEER - RERAHEFPX
8 ah R C'e, RIBB B8Rl C'py, WIBEAM Cyy (25 BESTE T 5.

DX, MBENENERITLT, WBESICELAERM WEE) 2@-DRICKY
#EHL, @-2)T L7225 THIREIEHEE Cre L RIRAIEEBBERE Cra L 2RO LS
W4 IZHBRT 5.

3.Cits = Cau = ZCrups +2Cru | (5-14)

T, UHMORSEEKEFLICLVFEREINAMEISHABRVEL, INEHBET L5
EDOHIBRYA-ORICEVEET . LdoT, G-DRBEUIG-10RIZE > T,
HRERXEFLICD 25 HEMBE Qon (XTIB T 24HEMEMCp, &, TR T 2HBEH
Crn BB TE, F3OMERIIHUTESL I LIRS,

S 61T, YFMABEMIE, HBERICIEKRELSDT (FRE®), #MERBERAEZL
BREMIE, G-TRDCp &G-14)RD Cp, PHTHE05, KDL HICEHEENS,

Con + Cpn= (SitC'Dhi + QGh‘Qf}ngh T Qo + E;,Cmi)+ EiCRhA,- (6—15)
PEDEHic, HESEMLEEL, BERLVo - AHBROACRET 2 HiEIckD
(T EICEoT, H3NMES (HBREHET 2 HAOMES) BRI NEZLIZL5.
(5-14)K12 & 2 WIEHRIEE SR EME SEM(Cp, + Cr) % UMD BEEKE h DR S
BN, T78MEROFHEIICL ) RERFNAEMCEATILES S 2,
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18 B B A & HE A~ D IR SR 1 D 8

£5-1 . AU X HIEHNEEMETER

f. & B & 3 5 B A& & & g % % &
RIS Eh {fﬂzﬂiﬁ?ﬁ'@% RIS HOR B h *ﬁﬁ%ﬁf*ﬁg
B £ A 3, Cay >Ca,
Kk A SR 3.Cu 2C %Cy, 2Cx,
&t Ei’CBhi"‘zi'CIhi Ei’cmi EiCB“‘+2iCI“i ZCI&
S MET N
%ﬁi:ﬁ:ﬁﬁﬁ ZC'Ghi - 2(3'(;1,; -
R $ B A SCL. - 2C -
{HA R 3C'o - 2C'o -
AR R ZCW’“ - Ei‘lclwm -
IBMNECK (& R) Comn - Cvnn ~
e 8 Conn(Qci—Qsr) Con(Qen—Qsn)
JChRXAn iz} - -
RIS Qer— Qe+ QontQen Qon— Qe+ Qon+ Qe
ComQen ConaQen
e — _
At AR S Qen— Qe+ Qon+ Qe Qo Qe+ Qon+QEn
ComQ CuwnaQpn
ni- )= Fizbas Wik Db - -
f n Qor— Qe+ Qont+Qen QG};'—Qm,'*'QDh"'QEh
;E”u RE( &ﬁ) CDh B CDh —
tt ?E Ell:l':I ﬁﬁﬁgﬁ —PDhQDh - - -
(=1 =] CDNh S(QGh"QBh) —
71:52 mEES - - -
Qe Qe+ Qe
ComsQ
MR HRRES ] — —DthS e - - -
Qo Qe+ Qg
RABUERTE SCa _SCy _ B
A 2Cou ~2Ch
BRE R B - 2Cun ~2Cru
FREEAHHE R - - 2Crun —2Coun
a &t ZCB‘“-'-;C“‘#ZC"“ 0 ZCBhi+§Cmi+§CIﬁi 0
¥A oh 52 B & R Cans 0 Conr 0
A ok 4 3 5 E il Cens 0 Conr 0
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HHEAQAE RekHE2F

L7dioT, 5-1), (5-7), BLUG-15)0&R LY, WEKHEh ORBREEESE
BB Cane b2,
Ceng = 2Clom + ComQan=Qm) | ¢ 4 Cu) (5—16)
i Qon~ Qan + Qoo + Qun
Lib. -1R0S 1 HII B ERERAEMEED L, S2HEIREROERMAA
HMSERDL, BIHIG-1ORDABIBBEROEBROREMERDLT.
F7:, FRC, BERKS h ORER QBRI Corid,
Cenr = ZC'Ehi + Comn Qs 5-17)
! Qen— Qen + Qon + QEn
Lhh. (5-1DROE 1HIZS A SAMRAHIEME, $2HIRERONKLHE
HEBAERDT. G-1DRICBVLTE, WROICLY, HEASHEROLERIEE
LZWVOT, G-16)R0HELRE Y, BIBEEMF SRRV,
L72dto T, EBROF— & 5o EBIERARMOEZT) 2oHBREHET
BaED—ERiE, 6-16Ri2, 5-1), (5-3), (5-4), 6-7), BLUG-15)DERE
AFTBILIZEoTRDE D KD END.

C _ 2 { Co 4+ Cii(Qan — QnO5w) }
GhR = < Bhi
' Qon—QenOsni + QonOpni + QunOwni + QenOeni
2 { CIhiQWhOWhi } QGh"‘QBh
+
i Qon— Q88 + QonOoni + QuwnOwni + QenOrni Qcen—Qsn + Qon + Qe
CriQonOoni
+ 2 + EC 1i} + EC 2i
[{ i ( QGh_QBheBhi + QpnOpni + QWhBWhi + QenOemi ) T T
+ { CrniQuwnOwni ] Qon ]
i Qon— QenOshi + QonOoni + QunOwni + QenOeni Qon—Qan + Qon + Qen
(5—-18)

FkkIZ, EBROT— 2 OEZICHRAHMLEMOGE LT o0 ERETHET S
BEO—XIL, G-1DRIZ, 5-2), 6-4), BIUG-1"DOE&RXEATAEZLIZES
TROEHIZEDLENS,

' CriQenOeni
CEh,R = 2
! Qon— Qe 5ni + QonOoni + QunOwni + QenOens
+ 2 [ CriQuwnOsni } Qsn (5—19)
' Qon— QenO5mi+ QonOpr + Qum Owni + QenOen: Qen—Qen + Qon + Qen

UE, G-18)XBIUG-19)RKIZL D, HE5—FDFRHEDH L THIEB XL URIBE»H
BT ARRICBWTHBR 2 BET 2584 B LT 2Ly — X 20T, EIEM
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&5 Rt H~DIEESNRE O H A

FEOHLVHEEZIRRL, F2HTHEBLAE 2P LESORME T RRT L HiE%
~LTET.

TEREMEE I, B, RERNENEMERLHTIThh s, tEGORH L
ET2HA LHEREHET 256X L BREHEMERIK-1Th 5.

6. MLWAIEHEDBEET IVADEHR

AETIE, ST CICRLTCELFEA2BESBEESTVICERTAZLIZLEY, 1
HOREMEZ BEANIIRT I LIZT S,

AECTHVWABEEFVOBMEIZILLTOM®E) TH 5.

(1) #mlEffiid, TEOBITHRASINAIME (=1L, TELEL GERMICEAS
NBIMLARK (=2)D 2R MEFC.G=1,2)THKXEINS.

(2) HIEBLICREIL, TRXTEEZRERTEETL 0L L, EMIIHERA S
HHHEMRESTERRES N, IXTHLE IS,

(3) HWEHRHEh=12LAE LT XTOMEEMIMBEATETH), REREIIL.
BERNE=22 54 LT XTOMEME, BBESNTAERE LS.

(4) HFEMETERE AP ICEA LAAER T 25858 T 721305 RS G By 13 24 5
SHEHERICR T 5.

(5) HEMEEHEOEES L UFEMICET A7 —513K6-10D@) TH 5.

(6) MmO mIRE &R Y ) FEMfOFHE 7EE, FIFOILL 5.

K6-1D7T— 51 HEIVT, RELAFEICL ), BEHEREh=10ERIFEMOE
Betr).

ABEETNVDRRATIE, Ow<c0p<0, THHOT, REMFBROBEAL Y, WIBEDE
ARSI, BIRMt#HG, BLUERSTH Y, (HEE OBMERE SHAFRAE
ExBamme b, L7ehoT, (6-12)R3, FEEEFVORIIZB W TREHEET S
BEENRETDHDOT, K6-1DT -2 INIRATLIILTROLIIEET S

EWTEX5B.
CGh,S - E { CBhi + Clhi(QGh— QBheBhi) }_'_2 CIfu‘
! Qon— QenOsri + Qon Opni + QwnOwni + QenOgni !
+ E ( CrniQuwnOwni ) Qe —Qpn
P\ Qoni— QenO8ni + QonOoni + QunOwni + QghBEm Qon— Qs + Qon + Qen
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EEQUHY BeEFE2T

+ {2 ( CIhiQWhGWhi ) Qo
P\ Qon— QBheBhi+QDheDhi+QWh9Whi+ QEhBEhi Qon— Qe+ QputQen

2 CriQonOpi -P ] Qon—Qen
4 ( QGhi_QBheBhi+QDh9Dhi+QWhOWhi+QEh6Ehi ) oxQon Qon— Qen+Qen

= +[{450,000 +

4,495,000%x(950—150)
950—-150+250+100+300

4,495,000><(950—150x %)
+[4oo,ooo + H

950—150% _§+250x0.8+ 100X 0.5+ 300X %

+(800,000+1,050,000)

N { 4,495,000x100 N 4,495,000X100%0.5 }
950—150+250+100+ 300 950—150><—§-+250x0.8+ 100x0.5+300x%

950150
950-150+250 +300

+[ { 4,495,000x100 N 4,495,000X100x0.5 | }
950—-150+250+100+300 950—150X %+250x0.8+ 100Xx0.5+300X %—

250
950—-150+250+300

+ { 4,495,000xX250 4,495,000X250x0.8 - 75())(250}]
9

50—150+250+100+300 950—150X 2 +250X0.8+100X0.5+300X >

950—150
950—-150+300

= (2,930,000 + 3,885,000) + (800,000 + 1,050,000) + 305,185+ 1,092,996

= 10,063,181 | (6—1)
6-1)Ni, HEMICOVWTRGRRETLIHEOEELERELLTE), F1HIFTHEH
BoOSERmEM, F2HEMARERM, FIHIBHEROTHMBEMS, €L TH4
FIHER O R A BIERS 2 XKD T.

ZHHHFEICL B L, BRNBELZEEICHRARMAEOENED LI IZFDH
FEEELRV, 7, AT —BIIERME 25 —FBERMENHVLON TV 0,
ERIZIIZRMAT50 E, HRMAEHMATB00EL Lo TVEIZH2hboT, Yaudgk
M#Eh=1 285 L TH L EMIZ, BMERDL SO, 3-6)ABILUE-8) & hHKxAad#Hm
7B i 10,880,000 9 (7z72L, RAEBREMIIBRC) Ls3hTLIV, @-5)RBL
B-NRA LV EEMEMIZOATHS. Lzd->T, HEBITREL, BmPeRto
HEBEBRD THICEEBIN TS LTV RV,
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EBIE Rt H A~ DOIEESNREOEA

—F, MEL-FHEICLD L, BEMHEAHANORERMORE S RIEZLET S 2
EIZXnEL B2 BIUSSOLMESIILLTWS, $7-, 6-DRADOE2HD &
IR ROREEME RS EMIZINZ AL ICE 0V EAB LS5 O LMES AL L

TE), EEZETEI > CHEREIFZRNERIZERLTE VR 5.

#6-1: AEBLIVERMT—5EK
SEFEEE | MEIEEE HEEXE | HEEER
h=1 h=2 h=1 h=2
NEEEWhOEENR WEERIEhICH DB
Q, (&) 1,500 1,000 \ssxWFuR Q.| O 0
EdHaNEQ, | 150 250 |ERAHBE Q.| 950 600
t 8 &% B ®’qQ,l 25 300 (tHERERO, 0.8 0.7
m B ¥ R Q,| 100 200 | HBREE RO, 0.5 0.5
MRTHREE Q 300 100 — — —
gt RN T 2 R LG b0 Tt A 5
0 5 0.8 9 3 0.9
Bh2 Eh2
EdtHeREREE () HAh AR (M)
MHRC, 450,000 | 750,000 MHRC, 4,495,000 | 2,964,000
MmIRC,, 400,000 | 800,000 IC,, 5,535,000 | 3,320,000
A ER K& BGER M
HEIRC — MHRC 800,000 —
I RC,, — 378,000* I RC,, 1,050,000 —
FfE AT (LA R EPME AR . . .
P, (M) 750 -

x7-77 L, ByEfeMEL (BEE) 378,000 DAFRIE, EUIREEHEE Crr = 228,000 , JE
IREEHHIEE Cpa = 150,000 Td 5.

RIZ, £6—-1DF—FI2HOVWT, BEL-FEIZL D, SLEEKEh=2 D5ERLEM
DEIEZITH . AEEETNVORRK T, HEMBICE L THBEEEZIT). 5613, Ow<
0p:< 0. THHDT, HEBEBOER LY, BEBOEBMERLIIHIER, BPREHS,

BLUPEHmMmTH 5.

£6—-105H, ABEETFTIVOHBTLIHEENG-18)RDOF—7 2 LATAHI LIZL
DSERMBEMITIRD L HIZEHETAEILANTE S,
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HHKAFE FeBBE2F

C _ { Co + Crni(Qcn— QprOsni) }
BETS . Qon— QenOhi+ Qo Opnit+ QuwnOwni+QenOen;
2( ClhiQWhBWhi ) Qon—Qen

+ .

! QGh_QBhBBhi+QDh6Dlﬁ + QunOwn +QenOeni / Qon—QentQon+Qen

V CiQonOon;
+ E +2 C i] +2 C i
H i ( Qan— QBhOBhi+QDheDhi+QWheWhi+QEb0Ehi ) O oo

+ 2( Con QB ) Qon }

"\ Qon— Q5981+ QonOpmi+ Qwn Owni+QenOeni Qan — Qent+Qont+Qen

=[{750,000+ 2,964,000%(600—250) }
600—250+300+200+100

+{800,000 N 3,320,000 X (600—250%0.8) H
600—250%0.8+300x0.7+200x0.5+100X0.9

+{ 2,964,000%200 . 3,320,000%200%0.5 }
600—250+300+200+100 600—250%0.8+300X0.7+200%0.5+100%0.9

«___ 600—250
600—250+300+100

+H( 2.964,000x300 . 3,320,000x300x0.7 )
600—250+300+200+100 600—250%0.8+300%0.7+200%0.5+100x0.9

+ (0+228,000) +(0+150,000)

. { 2,964,000% 200 N 3,320,000 200%0.5 ]
600—250+300+200+100 600—250X0.8+300X0.7+200%0.5+100Xx0.9
% 300 }
600—250+ 300+ 100

= (1,842,000+2,460,000)+484,867+2,601,000
= 7,387,967 (6—2)
6-2)it, BRI OVWTHETIHENHELELLTEY, S1HIS AR
SR GEAE, 42 EIXRIBR OERGAEERS, %5 ICE3EIHERBBE®RO GBS
DEMEERDLT.

BEISHEh=1 DB A LA L, EROFEICLS L, RESRELBEICOREE
s EOENRED L 5 ICFOBR LR L 2. AR, EROMABREMSIERSA
B, 37, —EERREFEVLATWVA LD, RIBRETTHRASHSOREL %
D, ERRIZIZIZRLH 600, HERAEHBITI00EE Z2oTVEIZb00boT, RiEE
M8 h=2 12£5 L TH 2 EMIZ, B-6)RBLUEG-8)R LD, T_THFMAHROEM
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8 3R T A~ D IEBESMRIE D E A

#£6-2 I BUEEFTINVIC L 2 IEXEDEMETE R

~

h=1 h=1 h=2 h=2
AR
ME® 450,000 0 750,000 0
T % 400,000 0 800,000 0
e AR
MEE 4,495,000 800,000 2,964,000 0
IR 5,535,000 1,050,000 3,320,000 378,000
£t 10,880,000 1,850,900 7,834,000 378,000
SRR
STk an R il 6,815,000 - 4,302,000 —
RAK i SR (i 1,955,000 - 685,500 —
185 = 1,595,000 — 1,807,500 -
18 R il 515,000 — 1,039,000 —
BN (GRiER) 515,000 — 1,039,000 —
SR smBa S 305,185 — 484,867 —
iR #SaES 114,444 — 138,533 —
HEAEHES 95,370 — 415,600 —
EMACE (AR () 1,690,370 — 2,223,100 —
{185 F S -187,500 — — —
SEhsmEES 1,092,996 - — —
xR #HEEHE S 409,874 — — —
X5 5 I 1 1,850,000 ~1,850,000 - —
015 BE R 1 378,000 ~378,000
FIXEEFHE R 0 — 228,000 —228,000
FEROEEHER 0 - 150,000 -150,000
& &t 12,730,000 0 8,212,000 0
¥ b % Bk & R ffl 10,063,181 0 7,387,967 0
M+ B R E M 2,666,819 0 824,033 0
K& BT
o = e h=1(C R fE | ocEeE

7,834,000 (7721, #BEEIIKR<) L&h, B-5)RXNBLUPEC-7 & h EHmEMIE
OMTH5. LdoT, HEBLIPEIELRERLOREMKRP, HBEHLHBERLOR
BERLTFICERBEN TS LIV E R\,

—F, KR LIZLo TRELFEIZL D L, ElMEM, HHRGEGEM, t4iEAE
fli, BLORBBEMZLET L EHFTREICR), F1BLIUE20OMELSTLEL T
B, 36T, MIBEENICOWT, (6-2)XXNDFE2H, BLUEIHD L HIZ, HEBEKD
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BHEQEE FeBBE2F

BANCESWTREEE TV, 20, (85 300 EOEMAS, 2,223,100 THY, #
M B8R DT, 45H378,000HTHh % &\ ) BT 5 BB RE ICLE R BT
HBERETLILATELDOT, FIDOMBERIINLT LI LAHTE, EBEMTEZ -
ERERFEMNERICERLTWAE VR D,

DUEDORERRNER=12D 7 — Y IIREL-FELHHLEEREZR-1I1ICL22%
TEMFIERICLTERDLAZDDN, £6-2Th5.

RELI-FHETE, EBRBIIERMADH L1125 00bOTERMEMEZOMAETE LI %F
BREFRR), BERNEFICEFLAEME Vo 72ASEEIEL, 2612, ARBROKE
ANCEDSWTGEMERRZIT) 2 LI2X o T, ElMISHIET 5 Rl 5 % B 5 L CRlmE
flizRDTVS, LdoT, FRILTRRLAFER, EROFETIHHERBL TV 2V
BoenEl, ALIRSEM, B & OBHERMS L S EICLVHIET S I LASTE, BEHEEC
ZOFEZERSIELIENTES13D, HEBFROFEANZEDV/ENMER LY ERT 50
T, ERZUMEMOBEINTE, »rOoAMLEMERLIT) LB TELLENVR D,

7. HHYIC

PLE, RGRXTIE, EEFEESICBWTHES L BEFIBET 2 KR ICENEMETE % &
BT 5251220 T, EMZERFEMEUNEL, o83 EMERLITH) CL2HMEL
T, FOEMBEICALNLEODBEMER L, FNOATIESL 2B EHOH,IC
L, ZRMIZEENSIIHAT LI L AERXL T, BHEMEEICESREORSLHEAL,
EEAHEIERESREE & E RN I ED CBREMORIE FEEZREL TA /-,

BREMETE ICEENRETEHTAI2H7-o T3, REBEMETBEOBRELELRD,
[EELEMIET 5] HEL HERORREHRET L] BELIIHTTTHBRALTERT
ZILIZEDHLOVEEERRLTEL, 2L, REGBICB T AHE L BIBORER
ROV TIE, ZRENNEACRETZ I L2AHRE L, $7, 240 054N LGk
e & DBRICOVTHREDRINZARE T5%, HBEHEMILL-RREEZFREL
THLWHELRELTE72. L724oT, SVEELRRREENRETEHEICIE, K&

C XTRARLIHER, TEHLEMARIBCTIHREND ZEPLETH S,

T/, KRXTE, GHEHHTECHTE2HDELTHLVHEEREL TELN, RE
L2FEDRLTHERDDOTIRI AR, BfSTEDI YV KREL IV LT - TR D%
5iF, BREORBEEZER CELRVEBNLREFVTHAZ L 2EHL TBLLE»HS. H
B RRIC L 5T, EAEMSEIIoOVTOEBIBIIL VIRESA TV ABIMET L
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BB R Hat E~DFEENREOEH

NEWETEIE ORI ENDIRETH S ). REMEIEOEHET I &L, HEREMIC
REBEEC SRV ATGHENH WL N TV 5 0 L FERIC, AEEEOHE ISR EN AR
HMEELBEH L -ETVTHAS.

R MBI ESBEOM ST EAL, &5 \VIIFEENEELHRICERT A2 L1,
INFEFTCHRAONLZ LR o725, RO DOEMSMES L 25 L) RIRRTT
2, BARMSEOBBILOBEL?S, BT TELUETAHEL L TRRTLHI L
BREHEIVHLOOLEDNS, WAFMETE S X7 L 0WBALIZ, [HEFEEFRMETE O
EOBUCHORONE X H 2, EROEELMEFHOTHL LD, 4Kk, —HiZBw
TEBILY B TOEMAEOHBEFVORBYE, i IoB W CHENICEMETE S
AT LEFREILBELERTL-OORBRNT 70— FI2EO LA, HEICHEES
BHELeromgitLTITOLNLULENH 5.

I

REEMRFREFROMTELRER, MIUAREE, FRARR, FHEEMEE,
HEKE#HMB L I THEEMIIIFEHAERLIVERAZHEL, BEERZITERZBVIL
Tl B LEDERFFLET.

BB, BZADEZDOL 7)) —DHAIZEY), ZOmRLELETAILENTEZEL
CZEIODWVWTIESHEEZERLE Y.

2EXR
[1] K &— . [79— O BRET COARER LA ER], &, $£145% %25, 19944,
pp.52-70.
21 Al #— . RREMoOMNERR], AvkEE, 19784,

B] Hi #— . TRERMETEICBTSEBELHVIHIEREIZOWT], FEiist#E, 2635, 19824,
pp-4-13.

[4] KR &— - #LE #88 . [HEREERSTOBRE — RABEZVSHEIIHMIOBFEOH LVER],
%45, Vol.35,No.4, pp.78-86, HI#%i%tt, 1983 4.

(6] A ¥—: [ByRESIRMEE S RORRE], FMAEM%E, Vol.19, No.2, 1983 4, pp.58-69.
(6] #iE . [FaELBRAEOFEMETE] HA ¥R, 1969 4F.

(7] FHE—B . [FMEHER], PR, 1975 4.

(8] BEA R 0 [EMEAMER], PREHFEL, 1997 F.

9] HH EH . [REFEMEEICEIT 2EENREOME — AL B L UBIEF —ESTRET A5G — 1,
EHRET, F4% $£25, 19964, pp.3-26.
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The Journal of Management Accounting, Japan
Vol. 6, No. 2 1998

An Application of the Method of Non-neglecting
Spoilage and Shrinkage to Job-order Costing

Yoichi Kataoka *
Hiroto Kataokat

Abstract

The traditional method of measuring product cost under job-order costing has the following
characteristics. First, at the end of costing period, even if the whole of production quantity of
job order is not finished, both the finished goods and the work-in-process are regarded as
the ending work-in-process. Second, the shrinkage is not measured. Third, in the case that
the spoilage is reworked, the spoilage costs are not measured, and not only the spoilage but
non-spoilage are charged with rework cost. Fourth, when the all of production quantity of
job order are spoiled and when the majority of production quantity of job order are spoiled,
the same measurement methods are not adopted. Moreover, the methods are not consis-
tent. Fifth, in the case that a part of production quantity of job order is époiled, the net
spoilage cost is calculated by deducting the disposal value of the spoilage from the substi-
tute product.

The study investigates the concepts of spoilage and shrinkage, and proposes the product
costing methods, on the situation that normal spoilage and normal shrinkage arise, to
which the method of non-neglecting spoilage and shrinkage is applied under job-order cost-
ing, exploring those characteristics.

Under the proposed method, the completion rate is worked into job-order costing, the equiv-
alent whole units of each job order are adapted, and the cost of a job order is separated into
finished goods cost, ending work-in-process cost, spoilage cost, and shrinkage cost, and, sub-
sequently, the normal net spoilage cost and the normal net shrinkage cost are charged to
product cost on the basis of the principle of the causal relationship.

Key Words
Job-order Costing, Method of Non-neglect, Spoilage, Shrinkage, Production of Subslnhxhon,
Rework, Completlon Rate,
Submitted April 1998.

Accepted December 1998.
*Professor of Accounting, School of Management, Science University of Tokyo
tGraduate school of Commerce, Hitotsubashi University
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HEARSEBAZERE
BHLH¥19984F $£6%E25

R X

JEIR A B SRR O W P IZ I T RE D 7 th

el BRAE*
RE HET

<RXEER>

FHARICEEDL, AEMECEARATHE»ORBEESLELELRESLFEL,
¥R ARECEDODEREDDDEEZFE-> TV BT THAE., TLLEIEHERIHL
HMBERPHEWEA M LTI, EERAEFEREERISHLL, BEFLAMD
RALRT AL, 2000, EEARICEI>TLEIR, BELESRES2AME
HEL, EEARINL D DS L LS CHEIILEIREZ T TV IENTES
9 THE. LArL, BERELXTF-OEEEART L EHAITE L) D, KRB
CABELRELERT, B EET L LIRS 2. EEABRT S 2 L Ak
LEONBEICED L) LEBELLTHIE, EHEARABEILCEB L UEEA
BLASEDORROERE LY FRAUTALTHBOTEELI L TH A,

ZITABMRETIE, DAPELEDEEAMKONENLY, SEMBET— LAV
THL, EEHARLEXDERE L OBBRERT. 2079, 1986 FE 05 1991 £ 0D
IZIESHAR L 72321 I DWW CEBHARRBIZO K5 EROM BT — ¥ 2, EH
RNRABOEEOPNRES R E EDO LI ITELT I 2 BT 5. FOEEEZIH
L, EEARLEATSE»OCEETEL /2%, ©EONRBIIL LABT T 2EMEIC
HHTLERYT. £, ZONRUOKTOERBIIZ, FICAFBECTEENDKEDI
KL, ZReRBMENRICHAZ L, ZOEHEABEBEONBHEDOETMERIL, Mtk
DAEDVIEREELINDEFLVI L, LEPLEDSH, Frviavu—id, EREEZED
FOBETOREDBELWZ L 2MBLEORNFICL > THHAT 5.

<%*-—-T—F>

JESRAE, FrEpoNAR, MBS, ©FEH, R, AR, RiEiE, ATEEEE.

1998 4 10 A %A+

19984 12 A £
* 2z - F oy EY VIR REUERHL R
FHETERFH BT MRS 81
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EHQEE F6EB2S

1. BFUBIC

BRALH LI, BREIBFEODIHREIOARON TV ILED, KL —KOFZRERDE
EEMERDBZLTHA. EHFPEIEDD L THRRALHT 2 HER, BEDOL I A5H
BB LT 5 HE L BAREHRED SV EEEE T 2 NEHETHICBHOUT [J5HE
B4 LW TEHEND L., KEEINV—TICB L T THESHEIA X VWTFAH
PHAERAHTAHE, WELRVIEFRDGIFTICKRRXARAT A2 I 8%\, LaL, MK
DHF L VEEEZHBD, BLICERFRMALKRABICEL LRI, EHBEIOHBEDLZ
ERBV. C0EHC, EREGIFTLEST AR EHEROEIOERBSENE LR
%A1, TFRENFEICRFTTHILE D L. KR/IZBWTIE, 1O TEEKRATHEIC
BHRAITICEICES LU TTERELIT).

JESEMRNTH TIX, 1994 LI 1997 £ F THEM 1004 2 B2 2 D EOH AR R X,
1998 £ I RFI CEFAMDOPIZ L B 601D 5 SOHBEDOHFR LI H L DL FHE
(R QRY

FHRABBICL o TAIEESF —F - Z0FKTTEOVH L CRAIEENEEZHET S &
EHIT, RFERBRFHEETERTHIPORBES L EVLELRESETRET LS. flzT,
1996 FIZJEFEAR L 0¥ IZ 110 #HEEZEHEER )T, KARRICERL-AEHEL T
DHLICX AFEHITIZ6T4EMHE > TVAE, CONEMEIZLIAEELIEELE
WAL, ERLKRELCEORRD-ODDEEIIFELNS,

SEHTERAR LALECHSOERSA LT UL, EEREFROBERBISHIEL,
EELZAMORALL T 2%, 20z, £k, EHERARICLoTh¥EL, BELES
CEFLAMEERLT, EEAMMNI Y DB EIMESEEILAELTRESE TS
EIICARD. B, EHEARREI CEERREETLLEIS L, BRI & HH
T&5hdbLwn, L2L, RRRICOEELET, BPUSHEZHERFT 5 LGRSO v,
AEwid, 1986405 1991 FEDOHIZIEHEAR L 7232141225V T, [FHEARAKZOENE
NSEMTODOMBT— 5 DRRETH L, EEHAHEEEDOIREDOBFREZFAE DR
BERL, BONTERD OEEAMINRESICRIZTHEEZORAYEET 5.

ZhF CREE POICHHER 2B (Initial Public Offering: IPO)IZ DWW T% D%
Be3INTwaEY, FORBSPLAKRXOKMICEHTLIMAETH L. FlziE,
Ibbotson[1], Loguel5], 'Loughran[G]'i’ Loughran and Ritter[7]iZ & - THHARBENR D
BRI ENTVS,. DAEEICBVTH, FREARXAH L 0EORMEBE L &
LIRSS PO E R o> TE(EHEHE, AR%4D. BEEEENIT
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MEFH AR AR DO IZ RIS TRBO 37

ROE IZDOWTCIEHAMERICY — 272, RRABICTET A LaHEL TS, L
ML, WEBIMOBRE AL TROEICHNDIZIEE > TWAED, RFTIRFOERDS
479 . 13202, Jani and Kini[2] 252D 144 ) OFIEA AR 1EIZIEE L
BVWTHETHDIIHL, FRARBERAOBERMIZERICIIBLTE L) SERY
WELTn5.

DX HITBEOFEIR, AR ZROKMIZE T 2HFEHNE V. B2 I —HIXERD
Blah o, BEAMCEOKRMOBME V) b DA, BEBRIZZOHREDRICHELSZ
ZOTHRLDECHELERS. LAL, TORMEBIMELLELAET 5 0EREORREE L F.L L
LE¥ENEETHSL. 22T, EHIE, ¥EXFOFERES AL TEEBTIRENEE
ZR LTV, FHRERARLZEEO—KRKERI, OHNICEAROCEDEEE
BEIL, EHAWETH5ZLIC%5D, BLTUEHARL-ZOLFEDOERKIX, JEES
RO L ) BN EEZHBREIETVADTHA I P, FZTERARLEONH
BIRIZOWTHE T — 712X 5027w, EHARBARPLFEIILEDL ) LB L LT
LIPIZONTOERET LI LIZT B,

—fEIZ, REOPNRUEAMB T~ 7L > TEET 254, RERFIRERLHTEARF
RELZEOBFFRE, TLEEEARERPLFE ELERENEEL LT LSRN L <
Hwohd, UKL, FFZETIE, D¥oIEto iz, TLE, EENE &%
FlgBIUOFryy 2 270-DFEICEoTLELRBILNTELDT, £, ZA56D
L AB(FE2HE2H). DWVT, BRFBESLTE LENBZREOL(IE, HBLED
ke LTHtrEir) (B 285$E5H).

AR TIZ, TTOFEICBTZEERARCEOLARHZEOER LM BHEWE D O 54
L, EHARTAZLIZL o TREIICED L) REAIKENE2EFTRE. RiZ, F0J5
HAARBBOCEDOEMST EDL ) LERICLI > TRIZDNMIDWTEEL, EEAH
HEONEICRIZTEELRITT 5.

R LOHRIZUTOMEY TH A, HE28TIE, [EHEABHBBOEROELEHAN, HBH%
REH S D5 EATH . DEIESHTIE, [ERABMBOBA LD L ) ZERICERT 55
REET L, T, FAHTIE, B L IEREE CIEHEARRIBROEIIEV DS 2 0547 L,
FEH5ET, NTUVHOEBIIOWTEREL, RFKICHE6HT Cian L 5HROFTEL RS,

2. [FEARARADPEROERICKIIEE

1) DT E
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EHERAE F6EE2S

BB EOFEEAMEMNRIZL, FORBOT— ¥ 2 R8T 57:0, KNERi%kENE
NEEFMOYET— 7 2 HELL THV S, AENREZEIL, 1986 FE0 5 1991 FEDMIC
JESHAR Lo ¥ 3211 TH 5 (1986 £ 20 1, 874 151, 884 471, 894 674, 90
£ 77+, 914 95%)

HEALILROFNETIT) . KR TIE, EEAR EIGRMEOBRE ST 5 Z LA EY
Thbih, CERENGITICEREY X 2WE Y, EHEAHENORENZ EEOHIE
ET A, FORYD, EEAHENMET 7% 1L, MORERHIIOWTIEZFDIEERN
FRERHO T THRLZEEE T8 21, NAEERDOTELE2100EM T, REE
DFE LEB 130 HDEE, B & £ OREFEDTE LEOFEELMBROEIE, ThEh1
£13TH5) ZOREBIOFELZKRTLL, M1DXHII%5.

%P, AEMRE L0, EEARAGIROE S FROBMIEE, EiEtEELhLL L
72T — 85 ThHEH. REXNRE 1986 FH 5 1991 40 6 F RN HHIETENH S - BFEIZR
E L7720, HALZT— 5132 0ORI%54EM, 19814F2°5 1995 FED I5EMDT— 5 Th 5.

NEEIRSEME LD, A REEIZIOHBICENL EEZONLNLTHA.

B#AABER [ 1981] 1982] 1983[ 1984] 1985] 1986 [ 1987] 1988] 1989] 1990] 1991] 1992[ 1993 1994 | 1995

1986 (20%t) | 1 2 3 4 R © 8 9 10

1987 (154t) 1 2 3 4 10

1988 (474) 1 2 3 . 9 10

1989 (674t) 1 2 4 8 9 10

1990 (774t) 1 3 - 7 8 9 10

1991 (95%1) 2 4 ® 7 8 9 10
MAANHEEOER#A L LI ETOT — ¥ 2 FKilEL L 7.

B CHER 6 AR

BRANBAEE| L | 2 | 3] 4 |5 |6 [ 7 ] 8] 9] 10
1986-91 ®

M1 7F—2OEEL

(2) FEBEEFTH B EEE) H» 5 DR
HEEEL1ETLHLEE, SHARLEI21HDIEHEAMETHOIEETICET L7 — %
DFEEMEITRIDLHIZLY, FRaHRT5EX212%5.

18, 19874 ICHRLIT Y AT LAAJEEAMEZIToTWV5DY, KHEDH L 7V THE, HELT VAT LB LTH A,
FOHHIZ, HELT L A7 L0OFEMEIL, AEAZRICBITAEBIELL, RFOSHO L HIZ, EHEAHE L LEEL
LTCHFDREDOILERITIEE, BELGELRTIEILRALLTHL. 77, EREIISDVTLMBFT— )Mo ER L
ELRGoTRRLBEE R T 72O RN SR L /2.

78

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

RESHARE A3 DN IZ RIT T B O 5347

F1 EEDT — 2

1 2 3 4 5 6 7 8 9 10
F L& 0.58464| 0.64758| 0.73588| 0.84461 1 1.14237| 1.25485| 1.34871| 1.41054| 1.44807
HERNR 0.48304| 0.54466| 0.61869| 0.73892 1 1.17227| 1.17097| 1.15602( 1.06869] 1.00930
FERIE 0.43864| 0.51833| 0.60434| 0.74464 1 1.09328| 1.16198| 1.08715] 0.96643| 0.90004
¥yvia7o—| 045519 0.53539| 0.59145| 0.73463 1 1.14371| 1.21938| 1.12179] 0.97072| 0.78074

9, FLEEE, RALEURTOBVIER 2 50Y, ARBLHEIMERIZEZSS. Ly
L, B¥fZ, @FER Fvviazo—id, RXAHB1I~2FETHEITHIZRY, Z
DEFESPIVETLBD S, ZoZ ki, RLIRT XD, EEARERPHOTF—F T
BN LT LEI ARG EHOBETIIH 4% HEML TWH DA L, EERIEA
1% OEINZIET ), BEABRRLF Yy v a2 70—-13FEFN, $10%, 22% L L Tw
HZENLLHLTHL. INZFRNE, JEEHARTAZLIZLE - T, 204%T,
TP OBMRLEEEHEL, IRERANEHMTIL L > TERRAMEHREL, ¥
DPFFEZBEZDIDICLTVRIRTTHL L) HHEHRT AR L 2> TV A,

JER L

2.0

15

1.0

ER(LET—5

0.5

——rs
e 2 B K 2

— = REHEE
——tp—t vy 2 70—

0.0

3 4 5 6 7

#F (ERARMER :5)

10

M2 EEAREMBT —42 (Bzm)

Q) REXMBREER) LS O
LECERE AR, 321 HDIEEHARBIZOEEME T — ¥ OFHEZR2ICF LD, X3

R 5.
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HHEIHY $6552%5

®2 AEAOT— 2B

1 2 3 4 5 6 7 8 9 10
HWEE 0.51580 | 0.58628 | 0.69014 | 0.83690 1 1.33508 | 1.56487 | 1.74242 | 1.89884 | 2.00844
MrEE 0.37490 | 0.44680 | 0.55938 | 0.74674 1 1.88924 | 2.24436 | 2.48167 | 2.81082 | 2.97129
IS e & 0.56637 | 0.62198 | 0.70655 | 0.84445 1 1.43227 | 1.86755 | 3.14460 | 3.55898 | 3.86687
HIAREEES 0.70820 | 0.76137 | 0.82299 | 0.90279 1 1.08801 | 1.16328 | 1.22460 | 1.26030 | 1.27879

ERDOEREDOT— 5 LIZRL), LE4AFHEBLTHIEERAMBOEME T TW5.
TEHARERMZ b L ICEE L L - BETHET 2 L, Z20HENORE b LD L&D,
NHKSFEEHTH AR THo72DIIxT LT, REEN K2, MEEI IR, HREE
BEFHAEECICZoTWA (3SR, 72, HEEBRD IS EEICH~S L
DREVFLZVLOO, WNE#HTTHY), RAKSEHORE{L L BMETIZ, AHE
BIHIZH LA 28% ML T A, Lzd > T, BEED S BE, JEEARL-0%13,
HOPIIHSSEr0BEZRELEVHCEARALE LR L2V BELHY, E%HD
BBOICERALTCWAZ L5905,

FEEDOWEIMI, JEEARE®N S > L bKRE L, EEARLBESOBERTHE»SD
BEHELLBCERDHEEDD ERAbLNLY, FOHLEMEHT TS, T/,
HEE, HXRBSHCHEFTIIHEML T a, AEEEEEAFHEICEAL T, MEED
BWMEZIZL0ICEESLR-ATHEMERIT TS ZEPEEICITH5.

) RS
3
T ——CRE
%o e R
5 e T
o e SRS B2
1
0

1 2 3 4 5 6 7 8 9 10
F (ERARBEAR : 5)

3 ERAREMBT —2RER
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AR A RRONBIEICRIZTTHED N

ZHZ X, EEARBRONBENOETO—HA, BF2REHREICHLITREES D S
ZELERBET A, TIE, 2FICERICEMENRSNRDZEEL TWEH L) PERE
PHDOFHEAT) .

4) EREH S O

ERDE ) ICEEEEEEASHESHLPICHEML T4, EEBHLWML T 5.
IhOSEBADI L, BRIZODWTHNT A7:0, NGE -HBE L RMEXNE O FHE
DB E G LR E KRS LKAITRT.

]R3 BRADT —2HEB

1 2 3 4 5 6 7 8 9 10
FELa 0.58464 | 0.64758 | 0.73588 [ 0.84461 | 1 1.14237 | 125485 | 1.34871 | 1.41054 | 1.44807
R 0.48304 | 0.54466 { 061869 | 0.73892 | 1 1.17227 | 1.17097 | 1.15602 | 1.06869 | 1.00930
HEFIE 0.43864 | 0.51833 | 0.60434 | 074464 | 1 1.09328 | 1.16198 | 1.08715 | 0.96643 | 0.90004
AR - B 055295 | 0.61129 | 0.71148 | 087146 | 1 1.15949 | 1.30762 | 1.42380 | 1.52123 | 1.58464
BAMEHE 0.64594 | 065746 | 0.72661 [ 086073 | 1 1.26374 | 157392 | 1.91401 | 2.24615 | 245313

CORRPOGPH LI, ANHE-FHRIGELEE LEABMELRL TS, L
PLEDG, BMENRICOWVWTE, EEAREMNTZ S LIcEBEL-BETRS &8
FEARBKIZIIH 25D L > Twh. COFELVEMOREIIN4 ZANT L DHET
Hb.

CZEFTOEET, EEARCEOIREYEHL TWARRED, AREEEEICNT S
BEIZLHZBMEHNRTHL ZLIZHETH S, &I, TOZLEMBREOREBTR
T 5.
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EHRREFE FeEB2F

*x v v a70—F&E 092703 | 094910 | 0.88183 | 0.89422

! 0.88103 | 0.77909 | 059827 | 0.43113 | 0.27686
EXEE&E A 1.17152 | 1.08815 | 1.02842 | 1.01296

1.06819 | 1.15775 | 1.68335 | 1.79708 | 1.96301

JESEN B

T - o =%L®

i = = =Bk

_% - © =RERFLE

- —r— \ IR - R

b= A Falb g

1 2 3 4 5 6 7 8 9 10
F (EEAREE : 5)
M4 ERAREHMET—4%2 (BR@E)
(5) MEELLEE L 5 DI
FELE, HEBHBIUEELZDRLIIINGIINT A2 TROMBLELRA, ZOMEM
oMY 5.
x4 BBEHEEOHE
1 2 3 4 5 6 7 8 9 10
EFFELE 0.80764 | 0.82928 | 0.81810 | 0.85162 1 1.01714 | 0.88568 | 0.74862 | 0.62426 | 0.59003
ZEFsAFE L 0.73603 | 0.80248 | 0.83131 | 0.86779 1 0.95163 | 0.87904 | 0.69492 | 055471 | 049485
BAME R AT L 1.08447 | 1.18025 | 1.03342 | 1.02055 1 1.10728 | 1.28182 | 146012 | 1.61823 | 1.77312
EEEEERLE 128236 | 1.14462 | 0.99961 | 1.02202 1 1.23910 | 1.45994 | 3.15506 | 3.86654 | 447014
¥y v a7u—58 ] 079322 | 0.87291 | 0.82286 | 0.87266 1 1.00016 | 0.92954 | 0.66963 | 0.46981 | 0.27253
FE EBE/A 091378 | 0.92881 | 0.94538 | 0.94362 1 1.05636 | 1.08372 | 1.09748 | 1.10578 | 1.11962
HFIA 0.73669 | 0.75702 | 0.78174 | 0.83859 1 1.08333 | 1.00093 | 0.89932 | 0.77739 | 0.72976
EEFIRA 0.86848 | 0.88312 | 0.88954 | 0.89313 1 0.87173 | 0.78504 | 0.62677 | 0.50890 | 0.45052
A% - FEB/A 0.81073 | 0.82208 | 0.88809 | 0.97455 1 1.07255 | 1.12846 | 1.17047 | 1.21161 | 1.24493
Fyyia7O— N | 069455 | 0.74715 | 0.75415 | 0.82397 1 1.05750 | 1.04331 | 0.85113 | 0.60238 | 0.34980
EREEEE/NA 0.83359 | 0.84710 | 0.88296 | 0.94532 1 1.31126 | 1.57318 | 258650 | 3.14269 | 4.03750
REFIRIEE 0.90408 | 0.91869 | 0.91205 | 0.90627 1 0.84134 | 0.75010 | 0.59482 | 0.47666 | 042174
1
1

INoDEIEx%, M5~X712757. FTRLEEEOHELEBIZIDNWTATALLE, |5
SHANE ARSI, EEMNE, BEALE, Fyvia7o—RICBADIICELTWSE, —FT,
AFREEERE, BMENBILIILEAL TWLEESSER).
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= O ®mxyvyiaon—/%L

BT -5

1 2 3 4 5 6 7 8 9 10
F(ERAMMAM:5)

M5 EEAREMBET—42 (WFTLSk®)

RiZ, WEB—ALYDEIIONWTATAD L, FEESOHBUL IR -HBRIIETHEMLT
WA, RRIEIC L ) AREEEEIBE RFUERLTWS Z L2950 5(X 6 2H).

AN
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= M =mEF/A

— = EEHEA

- & = GR-TER/A
— 4y 2 T RA—/ A
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BHEQEF $65%25

T, REEIIHTLIHFIIONTYH, BEAE, Frvia7o0—-fIEEARERIC
BALIZCLOTVEA, EREAEEEISHICIER L TWAIXTEE).

JiE BEL 2% B

- =REHR/RE
Xy a2T70-/RE
FHEERE RE

1 2 3 4 5 6 7 8 9 10
F (IERARERR 1 5)

7 ERAREMBT—2 HEEELR)

3. HERARICLZEEDELELE ENEHR

EBDXHIE, BEEART A LICL WL, WEE, KEEBEI HEMTS. LirL,
EEMNE, BEAZE, FrovdaT70—-@ETBIIRY, REERSLIILD S, 1,
e k|, HXBE—A4Y), BREEIIITIEENBRCRENROUELZATAL L, BHS
PR THEIANC S 5.

JEEHRATAZLIZE o T, R¥RIEATHEI»OLLEHOEELTETHIENTE, #
KPERHLWTILICES. L2 L—KFT, BEEARHICATE 4 ZEIIBICEOCENE
NoOmEEXH > TE7-N%IZ, EEARTAZLIZI-TEEOELTTZEL, HEBD
LB ERHRBREREICZDEE*FHKTHI LIS, FOHE, TLEOHEMI LI
ANGE - FHE, ZBREEIEOL, CEONBNIOERTE B LR bDLER
b, BTH, FREACEEDHMIEETHY), EHLAHLBIIEE 222 BE%
RFREICETTVDE e TFHEEINS. FEARICE Y BEENHKISSBN S 0, FE
REKVAEREEEENDOREIZATONEREALNS.

JEHEART A ToONEL, 2T L-0EM2ERL, HEBEORKIZED TV
Y TH LY, BEWHKL»LLEOEMIXEIIREL Z L%\, L L, JEHEAH
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MESHAR A RO NBIEIZRITTRED

L ¥ERER2ESTHEBL, ThITLRAT—VDOESRBEEOEREEREIC
T BSEDOEBENTEL LI RDE., ZOBROEEIZ, LT LLREHAMETZEL
2bDEZ > TVRWITRENDHRL, 2000 ERD L) 2B HOETERBIZRT LD
LEbI, BHEPORRBONLINBREER L L THREDERRETHILENDH 5.

4. BB EIFBER L OERARAMBROELOHER

RIZHrER EIEREE DBV ZIOWTRIEY 5. LARDIERAFRRE DI DE V7,
BERLIEMEZIIL o TRL LN EIDIIOVTELDTELES BIUTH8IIRT.

®5 BERECIEEDLER

1 2 3 4 5 6 7 8 9 10
SELE (ME¥E) 0.66938/0.70570{0.77356]0.86912 1 1.11368| 1.19190| 1.23037| 1.25124| 1.30023
E¥EAG (MEE) 0.58537|0.64175|0.68957/0.72590| 1 1.11624| 1.09586{1.01816 | 0.87836| 0.90470
FERR (HE%) 0.53265/0.61612|0.67161[0.74513 1 1.06293| 1.08168|0.94945 | 1.79492| 0.83257
BikpEREEE (BEFE) 0.79272|0.82341{0.86639|0.93881 1 1.08184| 1.14275(1.18314 | 1.21187| 1.22407
AR - FHER (NEH) 0.61971|0.65739|0.74792|0.89570 1 1.12740| 1.24510| 1.33096 | 1.39228| 1.43708
WK AR (BE3E) 0.68433|0.74024|0.81090]0.93484 1 1.19427| 1.43424|1.55630!1.67426! 1.79299
Frviazo— (BEE) [0.55176/0.64984|0.68943(0.78210 1 1.11796] 1.16311/1.03267| 0.99230| 1.02568
EEEERE (BE¥) 0.61037|0.68572|0.75990(0.86810| 1 1.26946| 1.51332|1.83520| 2.40261| 2.48141
s mst LE (RE%E)  [0.72552(0.75491(0.82145(0.90167 1 1.10472) 1.22777/1.31104 | 1.36597| 1.42404
RFEFE (BEFE) 0.74191(0.788410.83269!0.85556 1 1.12127] 1.19654/1.23093 | 1.23795| 1.28873
FELE (GEREX) 0.51827(0.60205)0.70637|0.82541 1 1.16485| 1.30417|1.44141} 1.53532| 1.56387
BEAE GEREXE) 0.40288]0.46860|0.56317[0.74912 1 1.21616] 1.22980/1.26401| 1.21778/ 1.09123
BEFIE CGEMEEX) 0.36499[0.44172{0.55164]0.74425 1 1.11705] 1.22487(1.19502| 1.10078] 0.95289
HIREXAS GEREX) 0.64199/0.71277|0.789000.87457 1 1.09284| 1.17936/1.25708 | 1.29825( 1.32166
ANGR - FBR CGEREE) 10.50066(0.57519)0.68293 |0.85247 1 1.18462| 1.35660| 1.49653 | 1.62224| 1.70022
BAGENR GEREE) 0.60980/0.59262 | 0.66058 | 0.80268 1 1.31815| 1.68334/2.19421 | 2.69413| 2.97025
Frviazo— (FEREE)|0.37912{0.44573|0.51470|0.69744| 1 1.16387| 1.26345|1.19160 | 0.95382] 0.58888
FREEAE GERE¥) 0.53189|0.57205|0.66475/0.82592| 1 1.55980| 2.14502|4.17030| 4.46480( 4.95215
B EEEE (FEREX)|0.55787]0.63297|0.74844|0.84796 1 1.15102| 1.31168(1.46705 | 1.65897| 1.74776
PRFEFIME (GEMES) 0.54572|0.63287{0.76461|0.84772 1 1.16664| 1.30878|1.42410| 1.48056| 1.50346
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BEHXIEF F65%25
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——— L (i)

i BOREFIZE (BUE)
—— R (W)

e — 2y S 1 70— (BE)
B =%t5s GFad)

h =TRFIR (GELE)

& =gFEFE GEaLE)

M =Xy o 70— GERLE)

ER{LRT -5

1 2 3 4 5 6 7 8 9 10
F(ERAREN : 5)

H8 ERAREMBT—42 (& FFREHR)

TDEIIT, BEELIFEEETHRTLZEHLPILESBE2RT(NE8SH). 7,
e LEIIRANFR, REFXOHMBUDE L, B, BEAREICETT2008E 0,
FERBEEDH PR LEBOMUDIKEVEEIL, FEREEOHFI) F—MIEL, [EEARIC
FAERNOMENTLEELTEOLDIZHEG LR TV OTIdnwhtEI NG,

Tz, BEXENR, BEFE, OFELAADPHEEDOHIKREVD, FEREZEOF Y v
2 70— B3EEARZKAFBURBRELI YV KEELRAATETN S,

CORERELIFERELE L DETRIET 572012, HENBOREEDOME L2 IEREZLOE
TRLUZBE(Ch LY [RENERERR] L 35)08 L% 7T 716 5 L mEDE VDS
SOHBEICRAHIBR). Chiad EHLMIFLE, B, BEANRRIERT
B OEEAEHY), LD X I, FEREEOHN, EERAREZEOINSEEO LR
KEWZILDGDHE, 72, Frvia70—200TIE, BEMR, BEMMEILICAH
BA4FEHEHI VELRAATVLDONHEEICHNA TV S,
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JESEAR AR EONNEIZ RITTREEDO
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——GE L (Ml / FFRE)

= M =EEFIZE (W / FERE)
= © =gENFE (BE / FME)

- ¢ m=Xxypyl 70— (BE /
FENE)

ER{E#T-42t

1 2 3 4 5 6 7 8 9 10
F(BRARMERM:5)

H9 ERAREUET—42 (WiE/FERELR)

COEHELTIE, FEREZOAFDFLENEIML TWA7-0, HEIELEESFEESE
FOVBBILBEIIR>TETWABILEDNVEDDERTHLEEZLNS. $HVEDOD
FR I, FRELEOHN, AHETEEICSOEEL LTV IEEIREENS

RIZ, BEEEFREEORBE CORMEL LESHT S, 1012, WROEEEH,
AR - 5BT, RAENE, ARECEESHTEYERTS. Thehdl, FEHEE
DREEBOMPIZH L TAGR - FHBROMIPKECZ>TWVE, ZRICHHELTH
BEEEESSEN LRINEECTH L. TOFEMIL, BENERENETRLARLL %
AZEVHELATHS. ARECEEORMEE, HIEEAMKIERD LRANTEET,
ERAESICEATSSE, ORE L BB LB ATEEER I RELTVEbNLE
oy (W
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EHREF FeEFE2T
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MESRAR A RO I RIETHBO 5

5. WhWwaANTIVEHOEBEICOWT

AREFFETELY LT 729 2 T i3 1988 SELAED S, NTVHDIEHEARP L &
BT LA, AT, BEAREMOMBEONEL 1 L T2EELETIZLIZLS
TERDEDOEE*DIBREHRL TIITTHE. LL, TRTLLRBEROER
B, WHOOLNTUVHOBEICEAESN TV AT DS, 22T, DEEEIERR
EERLIZNTVHIOEEB 2 ZIT T wWI L 2ERTAH-0, 73, MLHBMORIEL
BAEEOEBRFHOELL ABOFETRANZ(N128H). ZoX 121, Fif LH¥
D¥ED, SERRIIIEEARCELFAROEMIIHSLZLERLTVS,

DI, HEABRMSEDOT L, EFFiit, BEFIRELEIE1E, 2T LBEFEOENDS
TRLAEKEZRDOTASL., FOERIFHISIRENTVS, CONDOEHRNFT LEIZIZIZ
BENCR > TwA, TOZ LY, EEARMSEDT L&, HiE LHe¥05 L& Ll
WZHEMBHH VB LA LR ER LTS, LaL, EEARERERNRIIZ S Tldhk v,
JEEARAEOEENBECEENRE, FHEHARERICIE, FELBLCEOENL E LS
TWBEA, 9 10HIZIEKIBICNE L BoTWE, ZHZ ki, bhibhoBWwi-Xki#E{bo
FET, NTVEV)FRLRROEZEIBRMENE 2T TR, KROEREENTIVOE
LY VHLTHERTELILEEZRLTWAEEZD. B, FiEEHAEIIFLTE, &
RS RIZL TV BIEHARCERIIERDOENHH I EHERIZANR TS,

E 1tz St
ERfLay—5

F(EW2MANR:S)
F(EMAMENKM:S)

- & =piEER - B -RRARER — ® = @i (En
—em i (W) L (NN T @R (W) |—'—;u;t e — 15— -mn'm]
12 WAL & DHEE F13 AL HB¥ERET LRMIEERDE
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6.

HERHY R6EHE25

ETU

AWFFETIE, 1986 E0 5 191 FEDOMICHHIEEAR L -0¥0EELRAEL, EEHA
BB ORBINET B2 L2t ->T, bAEICBWTEREAR L% 0O RIS T

T5Z

LERLL. 4, COPRBDETORLEELERNIIFEOALEEEEND

BRETHAZILBRL.

AT, FHREFHRARCEICESZ Y TRERIT 2T, HE¥LIENEETOIR
UNDOHBOBNIOVWTLERE L, 4%, EEARTAZ LHAOPREEANDOEED
SitE, BICFEMoXEE, ©¥EREE, KOEOTEHL L) 2%, EOUBKIZLS
PRENOLBEDENIIOVWTOERETLHMERIH L LEXS. T2, ZOMICHRK
RARICBV T, RAEFMOEFTH~OHHRLBEHTH 5. FiEEZOMOEFHRTH~
DFHHERXAFICE L TORAKOFTHEITHMEdH 2 LEBEbhE. BEPRABREZHR T
5 BARZEFOEEALD720121%, FHIhRE LT E2ELBVOLILEILLTHS
CHN, BRRAAHBOBIBEE LR TE DL I )MBINNEFEL EZEBICANEEIC

%0,

|
EN

HAZHEAZIH L LT T E 2 fFL 22w,

&

X DVERICER L C, R LERFRFERTSBTAMER OGNS —BIZ ICBY %

THREBV I L. £, AREROBRTEZHBIR, SHE—-BF, LCICHFLEREX
FREFROMHEFEHHIE, $5I1C, L72)—0ORAEFICORELRTERZTHRKL
FL7z. SCICRHOBEERLTT.
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The Journal of Management Accounting, Japan
Vol. 6, No. 2 1998

The Effect of Initial Public Offerings
(Tentou-koukai) on Corporate Profitability
in Japan

Nobuo Sayama*, and Teruyuki Nagashimaf,

Abstract

Through Tentou-koukai, companies have access to significant liquidity from the
capital market, which can be used for the company’s growth. Because companies’-
names will be more familiar in the market and their credibility will grow after
Tentou-koukai, such companies should be able to enhance their growth and hire
good human resources after Tentou-koukai. Therefore, such companies should be
more profitable and grow after Tentou-koukai by taking advantage of increased liq-
uidity from the capital market and good human resources. In fact, companies usu-
ally have been growing before Tentou-koukai. However, do companies continue the
growth trend and sustain high profitability after Tentou-koukai? It is important to
know the effects of Tentou-koukai with respect to companies considering Tentou-
koukai and to analyze the results after Tentou-koukai.

In this article, we will show the effect of Tentou-koukai towards companies’prof-
itability by analyzing various financial data before and after Tentou-koukai. We
investigated 321 companies that conducted Tentou-koukai from 1986 to 1991. We
analyzed their financial data 5 years before and after Tentou-koukai and examined
the difference in profitability. The data shows that profitability decreases after
Tentou-koukai. The reason for the decrease in profitability is primarily high depre-
ciation resulting from high post-Tentou-koukai investments in fixed assets. This
tendency of decreasing profitability after Tentou-koukai is more significant for
manufacturers compared with than non-manufacturers.However, decreasing cash
flow is more significant for non-manufacturers.

Key words

Tentou-koukai, Initial public offering, Financial analysis, Profitability, Human
Overhead, Investment
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AXREHEIFEE
EHAFIFE 19984 F645E2 5

B X
U WBEIRER I o 1) 5 REUE I (Ml 45 B D SRR A
ES Y
<AXEE>

4 HOBERMIC L 2 EMERIE, FA-CIMBIURKOSHRIL - AFHLk &R

Lﬁﬁwfm ST, FZOBREPFBET L TVALIEHEIN TS, ZOHEBIIKRD X
WWIRBLE LT edoN b,

ﬁml.ﬁmm# LiZoNT, FHEEMIC X 2REHORFIET LTS

K2 ZafELbEAEICLD, Eﬁﬁ@@%ﬁ XEIHETH 5.

R#H3 ®WETA 7 - FA 7 VOEHLIZE Y, BEMERDORRREIRETH 5.

L2L, —ATE, TEAE-EFMLIIETAIRAL LI, HBORERDEFAN
— 2 avEEHRTLIANBAOAEREANOBRITLSZCRAOLATWS., &5, HAL
¥(IBTHSHOFEFEMEEIL, EROFEFEMERE L ZE Y, FEUEFME 2 E A
M BMAE IO REbRTWA., L7zdi> T, 4 HOMEH#E RSB F Mk
DEEHEZZERB L THHINILENDH 5.

AR TIZ, ¥4 PARAFEREZPLIEC, EEEBTREDATWIEEDOK#EL ZOH
EOMBRERIIL, CEEBTOERDL LR F2HRATLE L LI, BEREOTI
W BFERMOBEFDETRHREARIEL T 5. RIEDHR, HERBEELICL H1EH
BAADZEETHRICBVT, BEMELC L 2EEFREMOBREETHRIIDIEFZDO LN
A, TOMOBEETHRIIZF S h oz, —F, EREME FEEMOBEETIZ,
MEHBEB LUBERE BT, AELEXEBON L2 o720, FERMIICEALT
BREERENIEORT.

<F—-T—F>

EIESHT, RERFELL, BEMLoSkEE, RMEMER, RMESE, RifiEEE RER
fti, FHEM

19984 3 A =A¢
19994 1 5 %8
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HHEQHY HeBE2T

1. EU®IC

A HOEREMIC L 2 EMERIZ, FA-CIMBLUHZBOEHKL - EHEGLR DR
BOEIEST, FOREPETLTHD LEHF I TS, —F TR, EEREMHER
DEERR EDOLOITIIRLAZVWEVIHA L b1, REMBEREZBLLE LAABC
VATANREHZTHBRUTTVS, TOX) REHBIZOP2DLT, Schiff [TIORAEIZIN
X, ABCRFEH LTV 0EIFAELEDI6% T, 205 H, HROEHEFEMETE S A
TLDRDDIZABCE2EH L TWAREII2%THD. Tihbh, AECEDINDA
ATABC 2\, 91% D%, BEEFEMETBE I A7 L2 ABC LHHI-E3H—DI AT
AELTH-TWS,

HEMSFEIZBWTH, 1994 FE0HE (HEAKREHERSFHERB]) TiE, OELFE
7 64.04% PFHEEM % fF o> T T, BEORMEBICHRTD, FHREIR - TVwZRWV., b
LA A, BEEMEABEICADLIRERFGOEBRAEVRHEEZVD, BRHEHED/OHT
272K, REOMEILEBENE L THEERMIABEZEBL TVILENFTVEVIFHERHD
%5 (JIIFF358[3], Sakurai and Scarbroughl6]).

0L REERM, BE-—XOEBIUREREOENEL LB IZ7/u— ik
ENTVEHEEDOHRT, 4HEZDY A PAACHLTZ20ORBIZAPRTVS. T4b
L, A4 PR ADKLVEENOBITZ R THRMBE, EBRRMHE~NOBITZERTIR
BTH5H. BB, ERO—EBIZFEOLN TV D ERTTEEERE T —ERH T DO EER T B
CERAEBTELRVDDLLTHERALTCLIEIDNT, XA MRELOTEHELHIE LBELT
EEZMOBRI ) L5, UBEFBHOBEL L TORLIEHE (perfection standards) %
XHTLRMETHSH (FEREA2], Horngren, Foster and Dater [12]). ##& 13, EBRE
liZ BT R MIRE D > TEREIZHNITAZ EAMEETH 54 HOHEHRUEEESN T
X, TEMRBICIZ2EDL LA, BEOEREMD Z A AL FEH(rolling average of
actual cost) ¥ IFE#ER I & L, MHENLRABHEEVTRELN S F v — 7 2 ¥ ETMBEREL
TERDPLETLVEW) RETH S (FEKR[L1], McNair, Mosconi and Norris[13]).

CDEHRTOORMEI, HEL U GERTREREED O HEHEENOBITOLEE Y £
RLARAS, YEEEL LT, fIEFEESEEORMAL, RBEVEREMD Z AL
BORHAEERL TS, HELEIZBWTYH, BEEEREML EMERBEEL LTED
T, BEREMZEEL T TDKOFIASH 505, —HTix, HEE A —H — 2.2,
A E TISER L R lK#EZ S HORERME 35, REMikFLaiRe L/EHERM%
RATI20¥0H5. TOLHIZSBOEREMICHT 2 RBIIBVT, BIETHEIRR
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B LRSS L BT 5 R EE B O EIE AR

UChobAS, YEFEL L TORERMIIEREE> TEETHS.

L7zhio T, AT, HEREMERICHET L EEREOHRICEOVT, HERMHEIZ
B ABEERMEBOERZ SN, £ORCHLMIILLW. UTFTIE, ¥, BEE
L35 2 - EHEMEBEANOZEEZ M T 5L & 012, SHDOHAREFEIZ BT L EHER
BHOMRMEEETSH. 361, EERATHERPORELRMOBEERIEL, BRMELC
B ALEREMERDODH ) TeEBET 5.

2. BRERMEEOAME DT

REFRMERE L L, FRERL L TORMAKECHT TRMOEEEERTLHII LW
v, ZOEIRIE, EXONEBERGOL LT, ~EDREARHREERL LIS, BEMRE
ErBEOBOFIIHEZ TV T LiZd b, REFMICE, L2, FREMNHEOE
B, BAE, mHE, BALREOHE, EROEEN LIEXEDOHE, EREDOHRBENH Y,
IO DEFHIZOVT—EDRIRZHIT, ZTORRO L & THREFRMZHE L 217l
ZoH%v. Thbb, BERMIKO L) 2&GEHTLENH S VMUEEMD.

O REMLZEEXETHLD, H5VIEPLEEIRENLEEOHAETL LTTFEL
VBT L.

@ AW, EEHE FRHMEZ EOEEBENF—EL TSI L.

@ FEffidsVIIMEHEBERCFERM L LORMEZORENERL, £EEL L
EOMIZ, HIE SN HEBBIERY, BROFELLLET, RHEHZ L.

@ BEFEMOBRED /O DHFHIHAEMAEDERL, TNIZLBFEMOEHIZL o
T, THIEbREZ L.

CDL ) REEEMIE, KEEEBIURELRERENDD LT, FICEXREHICA
MeFERELTELNTE. lilgIdHECHROON, BEREAFEHHEELEDORETHERD S
NODERIENOEZZ L, BBRUNOEHIIHL L ZoTWENLLTHA.

3. REZTIEA-BRERB AOZE

3.1 HiELRBREOE(E |
FA-CIMB X UBIEOEHEL - EHEMGILE EOBEOEILIZ - T, EEFMHOKE
DEL2OH 5. FHAHILE VLN TWAEE = — ADEIE, BEDSAL 7 - L4270
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ERLIHY BeBE2T

FESLL, RREOSREELAOLTVE, I0L) ABE=—XOBEIZLY, %
LLTREBMEERTDOES BB BTV,

—%, BROEHL L LI2, FHBEOLIAMLERESELERI 2> TV,
AAGEICECTIE, $HOORE, $BEOSKEBOEE, MHf, FRIEENAH
2k, BEMEOLEMEIWEINL /2 L Vbt TV % (Sakurai and Scarbroughl[6]). 4FiZ,
T2 MHREO S B EBLEEE S OR EIZHE S FA-CIMA~OBIHIE, BEEEIIKELE
#E b5 L TV, 20X ZBEEOEMEILL HBLOERE, RROKBEES LV
ZiE L BERED b L CORMBEMOREIIK S R ERERDOTVED,

8.2 NEHRMOETIICLIMERMORBHET OER

4B OBEEFMERIE, RBELL (FafELE, FA-CIM) (2X), ZORBELMFBEZ
bNB LIy, XRDX) RERAT, BERMOKZENIMET LTS LEHIATNS
(Sakurai and Scarbrough(6], /IMk#EK(5], FIREEE]).

O EEROFy FAEROERE %5 CIMBECE, FBEEREEE Ty
B OIE RIS B EMI R L AR EROLERART L. X510, B
BRERIKECRITHILICED, EREESHROBEIEER L LT
BUASH D, EEHEBIIELTD, Vo ARETE - FESRYL ST,
HRMTICATE AL v v BRTOMEHER QBB 2 ), BEH
EHRE M DR DBRA 2 < 25TV 5.

@ BEOSBILEBROT AT -+ 47 VOEHLE, EEEMHEORSEES
EHD—DOTHBEETIRD [RElL] ¥8E S, FHEEORE Y BT
BEELIZEEBRICTANEEEELTVS, &5, RELEFBREEOMHE
EVELLLY, EEREELDLIRESNIEREEREMBERRIIBNT
i, L LT OBBRATEBR I B

@ EZEHAUKRy b, BEEREBIURK/DIT A7 - FA4 27 VOEMHILOER, B
EBBTORMEROERIETL, REFROESALE - %54 LORED
JMEIZBIT LTS,

4. BEMEOBMEEE AREKUDOLEED AT L

HEDOTHHB T, MITHTEEL PO, RETRETI LWVWEERDATETHE
BLICH T2 0B EbHN TS, T2bL, HEEE, MERED Ry b, NCIIEH#
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LVREREICB T A EREMERO KIS

W a2 Ca—y CHAPERTLFMSEEDEHRETH L. LREHELEES AT LDA
TiX, RRZEERE, RTEEOREL, HEFH I OGEH, EEBOBENERL EDORME
PRRTDLIEDBTELORLTHA. 612, BETA 7 - H4 7 VOEHLIZ X 5
¥EDRTERAITLIZERE T HAERE L mBOSHRMEIHIET 5720101%, TR EE
BEBLUARAPLEIIZ->TWDS, ZOHETHNTWAERFRIZ, VG wD
NBELEETICEIDZEETHL. TOHFNIIT [FTEFEL] 2FEAE L [UFRIDT A >~
W] PRELZ-DOT, HEMELORRIZE 2 ANBHAMOEE~NOEIRTH S LR 5.

HEMLAE S AT LADOSEEELXERET L L, ROLHIIRTILENTES GAHISFAY
2 N[14], HAREFHFHEI(10]).

D BEOEHEODLETOHBERES AT LI, TROFELIZBWVWTY AT ALK
ARELZTNIRS V0, BAREME IX 005,

@ ar¥a—%{bl, BEIFEEILL-EHBEEY AT, LITLITET 2R
LY, RERAE OOBREEHMOL, BTEAREWS T¥, 2E0OEER
T EASo Tz,

@ HEMEEI AT AT, FEOHBRBLUANIBHET LI L TERVIRR L%
DEZRCHXEDPLEH)ZLIZEY, REBOBHNERPLLFAET2HNTW S,

@ BEEHICBVTE, AEENSHFTER Y, HEME~AOHTEEDEIN
WEL R >TWA,

® FA7 - HAI7NVOEMEICE ) BEMERBORBELEERZ WM/ LIENTE
%Y, KbHVIZEVEFREVDNDZERTICE D FEEFER SN, EEE
b EAoTnAS,

%5, BEMbEZMELEAE L AFREMOBEMEEFER L L TOREET 25H5H
ENTWAKHE, TEAIHEMLICTIREL LI, HBEOREBDEF - 3
YEERT L ABBMOEERENDOBITOECRAONATVS., Led>T, ABERMLD
HERE~NOBITIE, FOHMIPRERBDEFR— 3 L IHbEITVZ, HERORERE
Brdulhl L-BEERMMEENORRBOTREMEL DO TVE LV S,

5. SADOWERMEES 25 L
LSHOTHEBXOREREOEIZE DY, TAEEEN] AW [HiFERMB]| TH
HESNALIEHHZIEREOREF X, [HHEMH] 50T [EHEER] RIEEEME
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EHEQEY BeBE2F

HBYAFLRDY)OOH5FRRER]D). 20 LD B - REEZE~OHHOERIE,
VR HEROERFEMERLS BE L - EENRICOEEL G I TS, fEkOERE(M
BRI, KBAEBIUVRELABEREDD & C, FILRRSHIIESALBVN, &
HOWHRETIIHRF B TLREERMOBREBLIUVERICEZOF MBI EDLY) ODOH
B, Thbb, UBEHVRATHL2HEEREICBNTR, BETA 7 - 47 VOEH
ICE 25 REEEDOREREDD LT, BRICIZBRERMOMKHIEL 2D, BE
BEMOBFERL D IIREFOFRREHRICH EOVT, TAPEZERLEI ELTWVA.
FORER, N ETORMERS L RMEROLEMRIHT Y, EELBICILALR
MEBIEB I FDESIBL LI oTW5, RBIC, EEEMEROEH BT,
HEIEX - —2dul & L-BARSEIIBWTIE, IR T TIGER L 22 BEMARE % 43
OFEERME L, RIEZOEEELSHOEREMALBS Z2VEIICF—TTHT L%
FAEMER & vy, BTORMICOWTEIRLV NV R R L, &5 ICHREREML N T8t
BEICH] & T 51EB 2 RMcE & BT Tws. 2o k) cRfMidEE, KFFHBOHE
BRI (FEFIR) ¢FRARLOF vy 72HBDL7-012, BEEKICBVWTERMALZA
BRI ED EZAHICEDOBEMDH S (FIHRFANS]. $4bb, 4 HOEERME
B3R MR (REEM) ¢ REXZEOmMAmEZELL)ICEFTREoTWwAS. 22T,
PR i & R E O S EDBVERT L, R1OEY THD (FTHRIANS]).
F®1 RERME RMANES XTFLOBE

REBEMEANMDIBS BENES X 7T LDBE
REBEMCH KRREMESHI L3/ | - FERE@ELI T ICRBRRME2ERI LS8
haA>LbO—-NLTH3. DERMEER S X T LTHS.
cHRITONEREETEALVWTHIFTIZ L | - BIRMERBOER 22> bO-ILT 3.
EARET . cBAONERAHEFRHICEETSILE TR

HEEEITE .

L7zh3> T, 4 HOERRMERE, MERANICEERMFIIIOAY, RFEEEDOLD%5]
ET5 [RMER] OFEEIZAHRE LT, b Twab, BiRD X 512, 4 HOEERMIL,
BLERBEORL L BB MOERIZL o T, EOFECHIPEREIIE) OT, FifickEx &0
Tl L E, BTORMEBOES & KL L /-4 H OBEEMHERICIZZ 52w, Lio
RS E & & A SR VERTORBRERIZ, M10k)I1s, BRTLZENTES.
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LV ELEREIC BT A RERMEE O KIS

® &£ K @

EREE
Y
FRE DRGESRM > RER | REHSO BT
G FRFEDEMR
[ Y
BROMERM > BIRIRER : RficED R

M1 EffickE RERMOEEERL X7 L

6. RERMHEEDORN

BRR O & 912, milL BEEEOEMIC L D EERMOKEIIET LT s eHEHaENT
W%.%ﬁﬁﬁ,EﬁRWLﬁﬁﬁﬁﬁéﬂ,%@%%,gﬁﬁiﬁfﬂﬁﬁﬁﬁﬁﬂﬁf
Tk NBIOBREIOMINZ LY, BERETEPLE L ABERMLOERE S A7 L~ OEIFE S
Rohs. &5612, W - BEREORIIIME ) #ERGOWEEE I, EEFMERICH
By 5%, EEEMON SR, +4bbEMEEIZ0ESIEo TV, Lo T,
4 HOBRREMEEIE, FEEERS I CEENROEMICL Y, BifiiEOMEE &0 T
EHLER*ZB L TN EINLILEN D L. 512, BEMRESFEMBOERDzHOD
BN TH 5% 51X, FHEIEM & AZEFINE OBR% SRIET A LEIDH 5.

PUF T, BRI X 2 REFEMOZEMR TR 2 MREE L A0, 4 H OFEREF S 3
DEM AR > TRV, LaL, iRk )i, 4HOEEFRMEHE T, fERERE
DS EHB R HBHED L ) ZHHERIZLE > THROLATWEDT, ¥4 M A ADER
ﬁ¢b%5bfwé.é%:,%%ﬁﬁ&tlim,94%%1@”ﬂrﬁwf§&%ﬁ
BOEZEE U CEEISERTREKIED O BIKEN L BT L 2055, UEEEL L TES
,ﬁ&m$®y4b%x#ﬁbnfwé L7zdo T, AT, ¥4 P RAADERE B
2, REEBTHEDN TV LEROKEL ZOMELOBBRERIEL, CY¥EBTHOERE
DELAFZHRTAHL LD, HEFRMOKEE TR ZRIET 5.

I, EHEEMOBRIABRTHOERDO—2IF, [EEHUERY FH2»EEOFHR LR S
CIMBIETIX, BHB{F(B2* & CTE» 5 DI R L IEREFEMETEIC L DX
EROLEEPET L. 617, HEMERICELTY, Wot ARETE - HELH
SEENAUE, MBI TICAFENELLZVE V) BRTOMEBEBOERS Y, B

99

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

EHAHE F6EE2F

BHHBBREOREDERYF L ZoTw5.] L) LTHD., Z0LH) LEELS
RDE ) RARHEDLTHNS.

®Bi1 : BRMESEEICOh T, MERMICL ZEEFRO/MIETL TV 3.
X512, EEEMOBIETROL > —00TEE, RAOSHELBIENT (7 -
¥4 7L ORI, EEEMTEORLEELEHO O THLEETIRD (L]
PR, BEEORELREICTLE L LIZESKICTITREEEL TV, |
EWHIZETHD., TDLEI)LBREEDNPS, RDIX I E_ODRIMNITOHNS,

G2 D SREIBREEICSY, REREOREREIHETH .
EBH3 (WKL 7 - B 7/OEMRLEICEY), RIFMEOREERTEIRETS 3.

7. REESHR

7.1 REREOHE
ABMTOEERET— 51k, 199765 BCEHL-BEREOEHAFERORALER
RTHoH. EEAECTIE, BEELYILE L7 LA 500 HOAH OB B O 5
BB L URRBMIC, THRES X CRMERMECHTS7 v — b2X%), 1094
POEIZELXEHBTVS., AREOEEFRMEBRICETA2E%MEEIX1041TH 5%, —F,
SEORETIE, FMEEES & CEMER, S5 CRELEENO-OIC, SEEMY 6
E¥WfFEoTVAEEEZEIRELTEBL TS, 40, EBTHEDLDR TV L EHFEMIZIE,
FOHMIZL > THALZKEDLDHEDH L., FOH)bH, BEEMICBVTD, BEIEN
EHEE D & ERSEAGIE VT EEM E T, EEEMOBEICA - TELATVWEEED
NB. L7s>T, FHEEME LCORMEEEICIE, EERmUsc, BEEMS L0
FEBRMAEENE. Tobb, EREMOALME) CEIRABTOMRMCEY, KA
REICEZZFDL ) ZEENSZCEINTDLEESINS.

72 BMERMHEOBAOBMHEZSA XX

AIBD & 512, S HOBREEMIIBEMAETEZRREL LTHEDLATVWERLELS W, LA
DBoT, LEIZI-TREFOHEDL X FXIT, LTFLIROEERMOBME L IE- 1
HETHLLIIBELRW. FOLIILREAE L6 LERIE, SHOBML VWEBEFREIS
L0, RERICEHRLZEREEILOEERGOTRIIB -2 LB LEbNhD. (R
DEERETLIHEN TS X HIZ, BEALEOEBHREMILL M1 P AR (HXRKEBE
WEREHAIZERT8]) &, TR ZOERANFHEICHFSINLEM (45%) 1, [BEDER

100

NI I-El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

LV BLERSIZ B 5 R E B O EIET T

PR L, ROBMEAEIKR LK (41%) ] PEHLETI6% %50, ¥4 b AR
BLS 2w, TDX)%ZEiE, LTl [BERM] L) HEOAEMHE ) LEWEIE
(o TWAHBZEZHEBNICEDITHIRIZL 5.

A3k, EEREMIIFHFENICEESNEMTHL. BEMEVI DI, 4ATIE [F#D
PRETH L) LRBNRHE] 2BERTADDE L TULCBREINTVES, Lzd5o T,
FEBRMIE, EigbhTid, BHERICRESNERRME IR SN H, £B LTI,
LITLITRBEEME LArZEx bW ERMA [FEEM] EHRLTHwLhTW A,
ez, FEHERF I ENEREM L T 556101F, FEBRME DRGHUT L b K
bHOTIE RV (BREHAN]). 4RIORETLEFOL ) ZEHFER LN, £2D X ) 2k
FEBEMOBEMEZMEEL L THELDR TV EDOEEIE, BIERED30% IZHE.

*2 RMEFEDOHE

FREBEFEE | RERME | BREE | FTERME | SERE | ®EER | 2ot
@2 4 33 58 19 31 5 3 2
% 55.77 18.27 29.81 4.81 2.88 1.92

—7, FFBICL D94 PAADERRL7-0.2, BMBEEEOHIEL Y1 P R ADMFRE,
PR EAE L LIS, ARSI LICT A, I, ERFEME WO HET ) A¥ITER
EIEVKER, FERE V) HE ) R IIEFEIAVKESL, FMEREMES LT
FHOEAL DA LETFRENDL, Thbb, ¥4 b THRVEEEMZEBTITFERME VD
HEETHWTHE-oTWwa EBbhs, ZOL) RERERIET 57-012, HEHEEBE, 5%
BEf, BEEOZNZNIIM LT, REXITR, ZOHRIZES 4,5 TH B,

RIDMHHBRBIIBIAEMEBMEDOHEL Y 1 M A RADBRIL, REDHKER, A
BEHFROLN (x*E=13.57,p=0.05), BIROTRE—FTH. LirL, fEERFMF
IREEDS A PARALBEMBZEOHELOBMTRIARELENREON LW, T42bb,
MEHHBEDHEXZHRVT, BEMESEEOHEL ¥ 4 FAAOBICIE—E0ER % R ¥
TENTELRWV. LAL, BERMZ FERMOI T T —ICAND L, T RTOYEHE
HIIBWT, FEHIFZOOLNE(p=0.05). T4bb, EERME V) HELHFE)LE
FEERMEICE VKR, BERME 723 TEBME V) HEEE ) A ITEEBEITT VK
#x, FEMEEMES LCE) @b d 5.
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HHEKYE HekR2T

®3 HHERRICHUZRMEBRECHELE 21 X ADBAR

A
i 13 23 9 4 4941
BiRR(H 0 4 4 1 9+t
FE HH 3 5 11 5 241t
fr&at 164t 32t 244t 104t 824t

BITMEDIRTE © 1 (6,0.05)=12.59, t1ll (X {#i)=13.57, pfli=0.035

BiRRli % FERMDOHTI) —ICANDHE :

HITHOBTE : x°(3,0.05)="7.815, t{ll (x*{#)=11.59, pfli=0.009

F4 ERBRICHUTIRMBREORHBL 21 FXIDRAK

R[S 9 20 12 5 461t
BRI 1 3 6 0 104t
FiE il 1 8 15 2 264t
et 11 314t 33#1 74 824t

t{ll=10.45, pfili =0.107

B FERM@DOHT T —ICANIEE
t{l=9.73, pfli =0.021

x5 BEFEICHIIRMBREOHBLE 2T X XDBAR

;5 i 6 22 14 3 454t
BRI 0 3 5 0 8+t
pig ] 0 7 13 3 234t
frés&t 6+t 32%t 324t 6%t 764t

t#=10.12, pfli=0.120

BiREME FERMO AT T —ICANDEE :
t{l=8.72, pfili=0.033
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FLORERKIZE T 2 EEEMEEOEI T

7.3 HEMELERERMORETHE
ARTIE, BEFOES,S, BERBEORIC X 2RERMOREDET 2 =20
LLTEEDl. 20—2070 [HEMLAELIIONT, BERMIC X 2 EREFROKENI

BETLTWE] Ew)ZEtTHhoT.

AEORETIE, ThZ2HETL-0IZEBHLOR

BLEMEFEDS L P AR ZZENENERM L2, 612, ZO0EMOBBREHNRLS -
FOFR, R6DLHIZ, HHHEEEILE
TABENMLORE L FEMEREMED S 1 F A AL DBICIIABRREFEON o7z, T

DIZ, 7UREFIZL D REE TR - 7.

b, THBERETE, Vol AR TR
fE L7\ 2 ) B COMFHER OBBRA T C % 1), BHEAT R ORE O BB <
BoTVB ] L) REROERELBE NG b o7,

F6 HEHREIC S5 EREE BEERED 2 1 b X X & OBIR

- FTESHEL ST, MEINTICAFE AN

IPANE | BRE£RML|E3 LML | ER/THE|FEL V| SISE

ERNE |-ERTIOE
HEBRO—SaEL 6 7 8 1 1 23%t
HABMOTSLEa#E 2 8 3 1 0 144t
£ESMOEEE 8 16 11 4 3 423t
FMSX U'CIM 1 5 1 4 0 113t
fT&&t 17%#t 364t 234t 10%#t 4%t 90%t

WIMEDRTE © 1 7(12,0.05) =21.03, t@ (X @) = 14.41, pfE =0.275
LA2L, £7, 8OX I, EERREELBEREIIBWVWTX, BEMLORE L BB ZE

DYAPAREDBICIZIBEEDENRD LN,

Thabb, [EEHOFRY FIEEDE

e D CIMBRIETIX, HBEERR 2SS TTE»E 5 DICHRN L EREFEMETE I
LHLREREHOLEWIBT L] L) EROERIIFF SN,
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BRI

HexE25

®7 FHRRCEIBBHLERMHERED 21 X X & DBBER

REERBRL

BRNE A3 % hOvk L |FMFIME [BRE L V| FISE

1-ERRME | EMEE
BN —Samt 6 6 9 3 0 244t
HMABwmn=2a®E 2 9 2 1 0 144t
$EZ1 0B 2 19 19 0 2 424t
FMS & U'CIM 0 5 3 3 0 114
&5t 104t 394t 33+t T4t 2%t 914t

t{# =25.30, pfii =0.013

WWRRBE, BOALLROND X DI, PRI EBRERICBVTL, BBEINED
3L, EfEEEOKEIT FE%&E*J&&TEJ o [BFEOEEFEYME] IIBITLTW5.
RS BREEICHTIEMEEFEMERBENZ 1 FX X EDRIR

IPRME B E £ AR L% £ 1Nk U [RMEHE RE L 5| FISE

/-IRGRME | -ERTFE
H{Mwmn—ssaR{t] 3 6 10 3 1 23#°
BiuMmn=2a8t 1 8 5 0 0 144
H£ES DAL 3 15 20 0 3 414t
FMS% U'CIM 0 4 1 | 3 2 104t
T8Et 7%t 33%t 364t 64t 64t 88+t

tfll = 23.59, pili =0.023

74 BREVRERECWERMBORE

BFEOME, S, BERBOEMNMICL ZEHFEMOBRIDVETHND ZOHDIRSIZ £
mELEAEEICL), FMEEEORRREIRBETHL] L)L THok. SHDHA
AT, ThEBRITL-0SmBLEEEOEEL I TRELL. TOHKR, £ID
912, HENEIHDH B, 791(82.3%) NS mELEELITE->TW5. LA L, &
GEBIUPRELE ORI, FIAVKORYICEY, RETHS., 72720, SaEE
WoTh, PEAEPOKEBEET TZO#HBANWLNOT, FREEEDEEROBREL
BEMEEEDS A AR DB TOBBRERARDLZLIZT 5.
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HLVWREREICE T A REERMEROEIESN

®9 ZAEIREEDER

Vi d niE EATY ] 5I&Et
SREE 8.33% 8.33% 83.33% 100% (36%1)
hRAEE 0 23.33 76.67 100 (3041)
ABERE 3.33 10 86.67 100 (30%1)
T&Et 41t 13%t 794t 964t

ERfEEECOLEERELEMEEEND YA P AR FNFNERIL, 7 OREFNIX S
YIREL TR o kERIE, #£10,11,12TH 5. RETRONSE LI, ZRETOEES
EEMBEED Y 4 PARAEDMICIIBEELEPRON o7, Thbh, FEEDS
ALz R, BMEEMED Y A4 b F A [HRR2EEICHES B L -5l £7-
d DAZOERMEICHMBLMKL-E] LE2TC, Z0HAGIMEEERREICBVTIE
68% (52%h), TE¥EREMICBVTIZ81% (6311), HMEEIZBVTIE81% (61%L) TH 3.
L7255 T, BIFOMZEIC L 2 [ mBABEREICL Y, BEMEEORRZEIINETH
5] L) FRIIZIHEIN G-, COX) LRERIT, BiFgERk#EL, LRETOAE
EEOSVEMELEL, BHEEEL L CRENTHETLETHL1-DTHLLEbND.

£10 MHHRBICHSUI3SRBEECEEREFAMEFEED 21 bR X

PSRN B E % ik U#83 % hNk U | RAFIME | BE L &V FISE

IRRMIE | -EHMTHE
sSiE v RERE 6 10 9 3 2 304t
SR RAEE 7 8 6 1 0 224t
SaEAREE 1 10 9 5 0 25%t
T8 14%#t 28%t 24%t 9tt 21t 77%

IITMEDIRTE @ X%(8,0.05) = 15.51, 1l (X ) =11.19, p{# =0.191
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EHRIHE BeBE2S

11 FREFECSUIZHBEENLERERMBRED 21 FX X

TN (B & MR L[S & DIk U | ST e L o | SIaE
-IBWRME | -ERTYE .

SSEVRLEE 5 10 11 3 0 294t

st REE 4 11 7 1 ] 234t

SSEAREE 0 9 15 1 1. 264t

fTaEt 94t 304t 33%#t 5% 13t 784t

ti=10.72, pi =0.218

K12 BRECHSUIIZABEENCEEREBMBIREN 21 b X

IPRME B X & MR L% £ h00k U | EMTI9ME | BE L &V SIAE
/-IRRMIE | -RAMTFHE
SRV RLEE 2 9 10 5 1 274
BREPREE 3 10 9 1 0 234t
SREAREE 1 10 13 0 1 253t |
fT&&t 6%t 294t 324t 64t 2%t 75%t

till =9.38, pil =0.312

75 WK1 7 - 147 ERERMOBAZR

BEOHMELLDRHAN I B, BBLB I USSELEERE LEEREOREDOEILE
ORFRIZETR L7225, BB —20RHIE [RET A7 - FA 7 VvoERbic Ly, FMmE
WORBRZEIRBETHL ] L) LThol. SROR|ETIX, ThEHRT LD
CRETEDOIERMORMOEEGLEITRE L., 612, ERBLOMBRERAL L
WIZ, RIBDEHIZ, J7ORKE L REZITT R o7, TORKRE, FRKOEEGLEH
BAEEOEERLOBICIFEELRENRGONE N7, Thbb, BGDIF47 -H A2
VBECRLEGEVBAEELITR) L) BRIEE, 2VWIELE2ERTLIINTHS.
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Fr LW RGERRIC 31T 5 EE R EE O KIS

®13 FHNKOBESESRBBEENEER & DRAR

SERBONRKNEE 2RO BEE SREFREE| SAEAREE 5| &&t
25% K i 12 9 7 28%t
25%~50%F i 2 8 5 15%t
50%~75%%k % 3 0 1 441
75%~100% 6 5 5 164t
fT&st 23#t 224t 184t 63%t

WITMEDRTE : x%6,0.05) =12.59, t1l (X*{#)="7.42, pf =0.284

—%, HBMtBLUOSREEE L EMEZEED Y 1 M AR L OB TR FErHw
T, FRSBOEELEMEEED Y 4 F A AOBBRERRI. ZOHER, FHGOZEL
BMEEED S A AR LDOBICEAERLEFREON G, o7, Thbb, [BETA
7 A 7 VoMb, BERMABEORDEELEHO DO THLEETRORTE
FlL S, EfiEEOREZREICTLILELICEERICTATRELETS] L)

FRIIZFH SN 2o 7.
K14 MAERBICHUIFNRBOBS ERMBEFRED Z 1 b X XD

s O MEDES PR MME fi%gg L ?;Z;igggé ERMTHBERE L v | SIEE
5% 5 11 11 4 2 334t
925%~50% 7% 2 10 3 4 1 204t
50%~T5% K i 2 2 1 0 0 5%t
75%~100% 4 9 6 2 1 2241
188t 134t 324t 214t 10+t 44t 80+t

WIMEDRTE © x2(12,0.05)=21.03, t18 (x*{#)=6.91, pfl =0.864
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HEEKEE

BEEE2T

®15 FRIEICH T IHFNRORNE L REMBFMEDZ 1 b ADORAF

SERFONENORIE HRME fi;gg L z;;ggg{; EMFIERTE L | SIEE
25% %% 3 13 15 2 1 341t
25%~50% 3 1 12 4 3 0 204t
50%~T5% % 0 4 1 0 0 54t
75%~100% 2 8 9 2 1 224t
TaEt 64t 374 294t 74 24t 813t

t1fi =8.99, p{Ei =0.704
F16 BREEBILHIIHFNROTNSLEMBIRBED 21 b X IDMAE

R HONS e TR fig‘;iﬁé L zgzgg{; EMTI0Ml BE L v | FISE
25% 7 # 2 14 14 1 1 321t
925%~50%3 1 9 6 2 2 204t
50%~T5%# 0 2 1 0 2 54t
75%~100% 0 8 9 3 1 214t
fT&st 31t 33+t 304t 61t 64t 784t

tfll = 13.45, pf@ =0.337

7.6 MR & F IR

ek OB & FEEMICET 58RI, OFEMOS 1 bR ADENE, OEEE
MHEEA LT CFERMARET A LN TESED, L) TO0FHAHH L (BUELN)).
HEMDY £ P R ADENEIX, PEEMICEERMOL ) L5 A FARAABHENED
POBRBTHD. T, FHEMIZS A M FA5H5E VS LS, THEMS Rt
FNIATPRAZL-oTBY, £)THAENHLIF, TNIEHERERELTR-TI LA
TEHEV)FERTHSL. LHL, FERMIICI A PRADZVEWV) BRI, FEWY
FEREMTHLLUE, EREOUZFELLLDOTHY, FOBERTIEY 1 PR RITRW
LT BEBETHB.

—%, EHEHLEA LT TFEEMERET 52 LA TELH0OHRKB I, EHERMEE
FEEMEEICHRETREPL) 2OMETHS. EMERICKRDIDBLTINVILEINT
WA EMEREMICIE, BIFERTHITLIILICEI>TIRLOTERTE, £LDBE

108

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

FLWBLETREIC 517 5 R FGE RO LS

AR EMEROBENTFRINSEERME, BEOFENICL > THEICERTE, L
7255 T, HL DOBEAFLZBEMERDREEIFHINZVEEEME DL, ZDH b,
BEEZHHL TWAHEI0E, EBEEMICEBEDEN 2 LTI LBRETLILEEDLDNLE
HZERA MR DD FEREMOEBIC L 2T NIE RS2 w, L2 oT, TOBEEIZIE,
LR, MEMDOEIZS 4 P A ADBOHFHFLETSH. TR LT, BEBEOEERME EH
LTWwaHAITIE, BERMAZOTEIFTERERMOEBL T LI LN TES,

—%, BEOEMIZLY, 4810, BEEEMIELRAL VW 20¥09 L, FEE
BBIUREOMEILE B L L THEERMAELERL TR EEIEVLEVDbRTY
. KHE, MLWHRFRE T, FREEOER KLV Vb ZHT, FEHEMAY
A D R FAERMEARTSGOBRICMES TSN, EEEME VbR ZFDOH &) FEE M
THLIEROEAONL L b Tws (FE#EB]). Wiz bE, FiFIELRBRORE
KDEZHIZEBIA P THRWTFEEREME L COEEFRMOFEH*ERL, B&EEZF 1+
LFPEFEME L COREERMOERZ EWRT 5.

CDEIBTODORMBIIMITS. LA T, BN L) 24 HORMEKETHOTFE
BEBLUFERMOY 4 AR ICHET 2EBELHERT L7200, WERELRLE L
BEMBEENDS 4 P AR L FEEMOBBRERARLLEN D L. BENOFEMEZEED ¥
A PARAELTFEREMEDOBEREE 7 0O RAEETL, 2 REEXITR-oHERIE, £17,18,19T
»b. Y, HEMHBELEERBRICEL TR, AELXEIBOA L7 LAL,
EEFBEICE LTI, BELZEVEONL. T4bb, EEXBRIZEL T, R0
A4 P THRVWTFREEME L CORERMOFHEZERT S, 74 M 2REMEEETH 513
EZOFMEBEICAHELIMR - TFREEMS, ©EEBTIE, fbhTws, LiL,
EEMEE L REMERICEL T, —E0EREFRETILETERY,

F17 HFERERCRETIRM@EHEBERED 21 X X & FRERMORBIGR

IPER |BE & ML L |88 % ok L
PR T TreA Parane T kel ESLLU
FEEERMEE T E FHEREMC | 11 21 14 8 54%t
REEHRECRBREMA TFHRM@EC| 2 9 3 0 144t
FERREE FHEMIA | 5 6 6 2 194t
FaEt 184t 36%t 23%t 104t 874t

HITMDBE  %%6,0.05)=12.59, t1# (X*fl)=5.34, pf =0.501
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FRERE FexEm25

F18 (FERMICRIT 2EMEMEDN 2 1 b X X & FHRMORIE

PG | BXERML (BB EIMRL x| suen

Ml | -IRRANE | -EMT
MEEREE 2O X = FHMMC 3 18 21 3 453t
MEERMICRBEREMA TFHMMC| 1 14 3 -0 184t
[ (i & R4 & T 0 A 03 51 5 7 11 3 261t
. fT&Et 91t 39+t 35%t 6+t 891t

t{ll =14.74, p{ =0.022

}®19 BRREICETIRMEMEDN 21 X X & FHERMORIR

IPEA IREERBL|HSEIMBRL DU

Ml | 7-IRRME | 7-RTHE
R E R E D% FHEMIC 2 18 18 3 413t
REEREICREREMA TFHEM| O 8 7 0 15%t
[ (i B R4l & T 3 Rl (2 51 4 10 10 3 274
T&Et 6+t 36+t 35%t 6+t 83+t

tfill =6.06, pfill =0.416

8. LIV

SHOEEFMIZE 2EMELIZ, FA-CIMBIURGZOEHK - @Fafb Lo
BRIEOTLIZME-ST, FOREPFBET LTS LIEHIN TS, FOHEHITRDES
WKIRFEE LTEF L OOHN S, _

K31 : HEMEASEE I OR T, BERMIC L 5 EEEEORAIBETL TS,
K32 : SREARERICL ), BEMEEOREREIRBETH .
IRH3 R TA 7 - A7 VOERLICL D, BMEEDORERREIH#ETHS.

LaL, —HTlR, TEAE-EBLICHTIREL LD, HPORERDEF -
P a v A ERTIAMALOLERE~OBFLE(ALNTVS. 0L 2EEI,
EFN— 3 YOMEEZRY AN, EEEHEE~ORRICL 2 TMEEMEE LD TV,

512, AALEICET 54 HOEEEMERIL, EROEEFMHERLI£0FVE
PR, HEEA—H—Fhlk LBESEIIBVTIR, BFORMICoVWTHRKLA
VARMEREL, SOICHIREML NV ECEHENICE ST, PEAZLFEAZLOXY
v TR B EMAELAIRE LT, BIMIE T TIORR L 2 BN £ 41 o BHEFT &
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FLOBREREII BT A RERMEROELET

L, B OEEELZ SPHOEREMA LRSS 2 VI )IZF— 7452 & 2 EMMERFL W
I, bl BRREFEIIBWTHHEBEITEERFRLCTH S, BREHMEENS 1
PARAEREDS KAIZEN 12X 5B ZN BRI E TIFICEREZBL TS,

AT, BERMOMEVCFOELERETZC, ¥, EMEEBEOHELY 1 b4
AEDBRERIEL 7. TOMR, MEHBEICE L TRAEREF RO ONH, 1EXR
MEBERICEHLTIAEEIEON -7, Lo, BERMEZ FEBRMD A7 T
—IZAND L, TRTCOYEEEIIBVWT, FELENFEOI. 512, HEMLLEH
Fffi & OBIRTIE, MEHHBRRICEL CRERLRENBON LD o70h, VKRR &R
BIZELTIIEELRENEON. Lzd5> T, HEMELOEEIZ L 2ZEREEMOEEET
i, WO TIEIHE2, HLEERUTHS. LrlL, ZmELEEELIEERME O
BfRTid, [SmELEEEICL), RIMEEOREREIRETH S| L) FRITX
Fanhdhol, BEAIA7 - ANV EEEEMEOMO [REHTA T - A7 VOHE
Fbic Xy, RMEEORREREIRNBETHL] L) FROZLFSI N e h o7,

—F, ¥4 MRRAIBITHEMEZEEE FTERMOBMBRTIE, MEHEES L UREE
WXBWTiE, AELEIBON L o705, EERBMICEL T, 214 FREMBZEMET
HLHIFEZORMBEMEICRBEREMATTFERME LTHHALTWAZ L 2RAEL 7.
CHIIBEMAED —DODHFEMTHH FTEFBRDOERD/-OD Y 4 M e FPEBEMOMER & X
—HLEVWERTH 5.

SEIOFETIX, BMEE T TV — - F=¥FRLTHo7-2 &, RESHHhE
BT ERPHEIN G P22 D, S EORIESE L TR TWA,

p 3
D EXHNOFEMREBIIBVTIE, EXREFEXEN261, ERHEMEEI 41, BRWMEEDI 221,
EEARGEEEN 161, LEEXI 121, MBI UEKEREXLI 111, TOMOERED

204t THY, F0rb, BHEEIZIBLTVELEITWALEN6HTH .

2) ARIEEAERIIL044#H T, HHEEFETL T 5.

3) BT, LRUANOEEEL LT, REEMEEMEZEEL V) HELF > T2 0H 5
B, MMORHREICHNTAeh 07272012, FHRHEPLBRL. 612, LT od 7V
LENIEHAIE 2R V7727 0TH 5.
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The Journal of Management Accounting, Japan
Vol. 6, No. 2 1998

The Em'pirical Study of Japanese Standard
Cost Management in the New Manufacturing
Environment

Gunyung Lee*

Abstract

It is acknowledged that the role of today's standard costing has been declining
due to the change in the manufacturing environment. This viewpoint can be sum-
marized as the following hypotheses.

Hypothesis 1: As automation progresses, the role of efficiency control by stan-

dard costs deteriorates.

Hypothesis 2: Due to product-variety and low-volume production, the setting of

cost standards becomes more difficult.

Hypothesis 3: Due to the shortening of product life cycles, the setting of cost

standards becomes more difficult.

However, in contrast, reflecting excessive automation, a shift to human-centered
production to increase the motivation of workers has also been observed.
Furthermore, today's Japanese standard cost management is used due to dividing
it into Cost Maintaining and Kaizen Costing.

In this research, these hypotheses were tested. As a result, the assertion that
the role of standard costs due to automation progress deteriorated, was accepted
partially, but the other roles weren't accepted. On the other hand, as for the rela-
tionship between standard costs and budgeted costs, meaningful differences were
obtained partially.

Key Words

Empirical Study, Change in Manufacturing Environment, Opposite Function of
Automation, Cost Maintaining, Kaizen Costing, Standard Costing, Managerial
Costs, Budgeted Costs

Submitted March 1998.
Accepted January 1999.
*Professor of Management Accounting, Department of Business Administration, Osaka Sangyo University
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RO BRFLELELLD, IR EEE2FVHITSIAT L. BEEDFERKILL
F4A1HEZ S > THROBEZBREVZOEB WK T L., HLLFE2ROBEERRS
BREELE L.
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