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e BB SRR

- BRENER TR - B, B « MTEHEE
R CELE, S
R & - § « GMROI,GMROS

B ERSEETE
- 5Effl, BEEOEE
- BEHE TR

X2 =Embv1 7L

F@EEFAMIE, BFOBERLEa—, BIIERERRBEOLEL—D200D5 4 I V7 THI.
HIROL Y2 — T, YMiEE LB Rt L CGESRERRAL, MREErEts s
DTBE—TarEEBLEFOEFEHMAZ I PO -V 5., BFIFERERREICIE, & SKU?
DMTEREHFML, ROy b ABLREERET 5.

3.2 EtEIAE

B LVBFIRR T T A BAIETE 2R T 5121, 9, FEEFAEZTOLEN D L. EE
TN, REKGET L, BFM, Fom, FERCSTTT) ZEPERBTH L. EF M
DRETHE, HBENESTHY, BEORFTEBOMEHNIYE, FHEBBLT MLV PR
EOBER*EZER L CTHRENFEZHVLZ L THEBEMEBEEOEWTFRIZITH) 2 LSTTETH
. —F, BEEmEHUGOFTREIHKINFELEHCCTFH T LPELI(RNETH ), &
i, NEOHMWIKE L THEWIZRET 5 2 L A%,

Kz, FTEHIBOMBEHEZRETA. HTLVBIEROL SKUICH T AEESA L H#E
TEhE, TOMNKENERE E MERECHFELXFHET AL TELDLIITHS. FE

2 Stock Keeping Unit : EEEEONR L TLHE Y EWRT 5.
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HFTY)— - HRT AL P OIGEHER

SAIIBEREALT A2 DT, BHEEZBRFEIFTEST 51213, FFEHRAAOTXTOBHEE%
FHTE2LENDED, TDOLI)BITHEIHDIVHENLEIFTA2VOT, FETFHET VD
A 2REMEZEE L) AT, YO PN LRFETH AN RETREEZFEL,
MBRECHFEZEIE T 2 HESBHENTH 5.

3.3 HEEBORT

HEDEBTA 7 VIIBWTE, BROFETFHE L SKUREERE 2TV, TRIZEDOW
THmMALBY ZERT 5. SKUDHMRERERIZFEESM I TEILTH2DT, 3
BT, "7 A5 —IFNVICSKU DM REMEELZARIIY Y Y 0— N4 5. BEXE
i, BHMOBERN—I—F2 X% X 352 TSKU#HANL, MEELZHEL TNy T4
Y—3IFNIA YTy bTE, BREELHEFESNLZOT, BEIT) L TES.

4. BEH

AETIX, MELZHEEREZRITS LT, KTEmOARME T RENIIKRET 5. £H T,
1Do0A 7T —IZE TN AHSKUHIZ200~30012DIFH 2 L bH D25, EHOBALI LI,
FHEEMFEZ 27500 T, TROBHZILRITNIIERHICEBT LI EHFTE S,

4.1 FEROFH

Flald, 5200RLLBEHICOVT, BEmb A X, Bk, EEEHBLIUVEES A%
RLTWS, BEHLIE, Y1 X, ik, FEFNENLENFLOLVOKREXTHAS. Hib2id,
A XBIOCHFIRDE DITKEL, BEDBSV. Bm3lE, YA APKEL, FEEIRDS
WS, MFIRIIRD/ANE V., R4, BRLIEEDLTYEY, BRl1LDIRREEND
W, BRI, VA XHNE L, HAIRSHBEAKEZ WY, FERIIRL DRV,

INHDOBEMOBYIAEIE, EBWITEFTHELEOHMICL o T, ALY FP{Thh
TWaEEZOLNL, LIAT, —fRED L ICEHFTNIE, NEEZBOFIZREHZKRICTSL S
ENTELDTHAI)D?

4.2 K 21— LED &H % BRIVERRL DR

CRK1b, RFA-S—ZIKAONB L)%, A 2—-LRBROBLEINTETH L. WiE
BEICHFLTT—X%E 4T, D, FEDHBHEIRAL TV, 54HDKSIE
BKTL10 7 2 —RA9M45mDANR—AEHEHL T3, BIIBROMFELFIET S &, HAR
344K 2,1811H, GMROI (GBR) 30%, GMROS (GER) 2.31, MT%%0.90 (27 5.
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EHARYE FOEELY

&1 HfEH
a. Manfrtk

[ a4 X SSERM T TEEE
U] BT WS MR ONE Fefti 1N AR ] BA 3 o

Mianl 88 58 136 1 6 320 210 110 0.2 3.0 2.5
P fh2 100 68 267 1 5 548 354 194 0.3 6.0 4.0
Pion3 102 68 260 1 5 306 270 36 0.3 14.0 5.5
Pidnd 92 58 225 1 6 280 171 109 0.2 2.0 1.8
B 5 55 55 228 1 6 398 260 138 0.3 0.8 0.7

&5t 25.8 3.4

b. Y 2 — AEE R 7RG M

|
sk EER 7z—A ANR—Z2 RA BEHE &MWHE TREE FLe R EEESH gigg GMROI GMROS MT
Ml 6 1 88 1 2.7 0.3 3.3 874 300 686 300 44% 3.41 1.22
2 10 2 200 1 5.5 0.5 45 3,009 1,065 1,596 1,064 67% 5.33 1.89
s 25 5 510 1 13.8 0.2 11.2 4,225 497 3,022 494 16% 0.97 0.40
i dhd 6 1 92 1 1.9 0.1 4.1 535 208 699 208 30% 2.27 0.82
i ah5 6 1 55 — 0.8 0.0 5.2 318 110 1,352 109 8% 2.00 0.40
£% 10 945 24.7 1.1 28.3 8,962 2,181 7,356 2,174 30% 2.31 0.83
A& 890 23.9 1.1 23.1 8,644 2,072 6,003 2,065 35% 2.33 0.90

c. TEE % F72 7% WBEBIMRE AL

[ TEEE 72— AX—Z2 A FEEEE SUNE TREE xtd AR £ELSE gigg GMROI GMROS MT
#onl 5 1 88 1 2.6 0.4 2.4 837 288 501 287 57% 3.27 1.37
a2 10 3 300 1 5.5 0.5 45 3,009 1,065 1,596 1,064 67% 3855 1.54
Fim3 15 3 306 1 12.3 1.7 2.7 3,760 442 733 442 60% 145 0.93
i ihd 4 1 92 1 1.8 0.2 2.2 501 195 378 195 52% 2.12 1.05
b 2 1 55 1 0.8 0.0 1.2 299 104 325 103 32% 1.88 0.77
&5 9 841 22.9 2.9 13.1 8,405 2,094 3,533 2,091  59% 2.49 1.21

d. xS HaE I & B BRE K

P HEEE 71-2 AN—2 RE BEEKE SYKE TREE Fis MR £ESH ?Hﬁﬂg GMROI GMROS MT
idhl 6 1 88 1 2.7 0.3 3.3 874 300 686 300 44%  3.41 1.22
2 13 3 300 1 5.8 0.2 7.2 3,152 1,116 2,566 1,113 43% 3.72 1.27
3 15 3 306 1 12.3 1.7 2.7 3,760 442 733 442 60% 1.45 0.93
R4 4 1 92 1 1.8 0.2 2.2 501 195 378 195 52% 2.12 1.05
JiElen] 2 1 55 1 0.8 0.0 1.2 299 104 325 103 32% 1.88 0.77
A&t 9 841 23.3 2.5 16.7 8,585 2,157 4,686 2,153 46% 2.57 1.09

4.3 FEE &L UVBERIIRK DXt

Flcld, a2z R - AMNTRETREONDL LI %, EEZBHE-2VWEHITLE
B HETH S, 5B OBFIREKTI 72— 2841 mNDANR—AZERH LTS, BHER
DEAFHMELXETE T 5 &, MAIRITL4ET2,094H, GMROI (GAR) 59%, GMROS (GEM)
2.49, MTH12112% 5.

4.4 HAXREH N IC K 2 BRFIERRE DIR M

R1diE, HxEESTNTSKUDHEREZ RO HFIRETH 5. 5HEORFIEE T 7
T A84ImMDAR—AEMHL T2, WIIBROMFELRET 2 L, HARIEHAET
2,157M, GMROI (/) 46%, GMROS GER) 2.57, MT#1.0912% 5.
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AFITY— R TRA Y ORISR

4.5 BRIIFRIC K BRSIMEDO B

BEFISEBR OIS %2 LB 51218, AR—ZADFEHEBZFE—ICTH2LEND S, 72L& 213,
R 2 —LBOHALBHIFERIE, FELIORLAZEHI, 945m%EEH L T 2,181 o ¥FR %
BTBY, AR, EELEZ2VEFIREERIZ, 841mz#H L T2,094 oMM BTV
5, LZAT, BERZAXR-ZADHEHED, BiIELD H104miEEPonbiFTHY, KRk
H5IE, FOAR=ZA|ZMHE BV TFIREBLZENTETH S, FZC, BIIAR—ADE
R%Z900mm& L, RY 22— AKOHLBHREICOVTIE, BIIAR-ZRIZRESL LT, &
DEEO/NSLEMS XTIy PLAZLEZDOEREROT, BT LIZLLS.

Rk, T LEBEOTT, MHxEEFRIC L 2 BHREOMERNRE L EEFIEL L
TRELZDVDDTHAD., AHEHLERTAILICE-T, BEBASHMTAIZLIZIZEA
ErnEzZonbsDT, HAROWMMIZOE ERENEOHEME LS. Lz2%oT, HiER)
B, BREARICHTAEMEICL > M2 LD TEL, IREZOT LEREFZE
5% ERET AL, HMREATRICL A2BHIBERIE, ) 2—A&KOH 5T LT
20% DHRFHRE D726 L, HEELXFZL2VEFIEERICH L TIZ15% DEEHRL -T2

b5,
F2 BRIUSRAL D UNZEMED LE8:
B 5 R | AR—A  FEE  HFi EESE gi?ﬁg GMROI GMROS MT
R 2 — L&D B BT 890 8,644 2,071 6,003 2,065 35% 2.3 0.9
TE 2872 W EE) 841 8,405 2,094 3,533 2,091 59% 2.5 1.2
FE X 858 R D BT 841 8,585 2,157 4,688 2,153 46% 2.6 1.1
A 2 — LED TEEZ2FZLRV
B 5 HF| B7
5E LB 8,644 8,405
R F 2+ 432 420
M EEHRIC & IR E
RIS BE N 87 62
[F b sEhns 20% 15%
TEEEHIBAE 1,315 —-1,155
A L ElEE 22% -33%

MBI, R 2 - 2REFL-ELHFRL)DEEESOMEHENFEEF B L Tw
HIC0EHLT, 10BBITRTEZBEFT LI ENTE, BIBRICNT T4 2572852 &
WCT&ED., —F, BEZHELLEVHERICHRSL L, EEEEOHHERIIZ Z>oTW5E2Y, £
bEDEEERF L VHRIE, FEEZHFLLVOICIZ o THEIBERPECEELTVREZ
EHNBEINLEIDITTHA.

*5E LERERL 5% & KE
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EHEQEFE BOEFE1LT

4. ¥ &

ABCTHELALFERIUTOL ) 2BHE2ET .

T, HNRETERICED AR, PMEEDHIKEERTH S AR—ADFEHRRN
BRICEB L2, BSKUDEEEELFERELZFHET L LT, MEEOFZEELRRILT S.
FORR, ESKUDBERED L VEEFIASTREIC R D, FHEOMBIZ ZEBEICLoOoBEFIR)=R
EEOALZENHRIZRAEEZLNSD.

M RETEEZ RO SI1213, FRL2EESHLETT LI EPRLEICR LY, BIIRERD
ZHEEOLEFRBOEESMIX, EBHICH, HBEWERICHEETAIEPTRETHLZ
ED\, FEPZ, BFRARPTEMOEBETHOBEIREIRLDY, £25£d, ThOEM
DHFEIE, FRFREETHITEST 5% EBERMICITOI L Z L L, BRERICEREZBVLER
PmOBFIEEEE & 3N, BRMNEZEZZR L 2T 55w, EmByoizL A LR
EFEMEOTHY, FEmPHUEROFETFTUIRETH L9006 Lo T, AROVRT S
FERDODENEIE bR LZ L3I RVDTHS.

KIZ, BROBERIEMHTOREL LTMT*HWAZET, h 573 —OBYIEEERIC
My BRI AD - H A NVEHEITHIENTEL, MTZ, ZLBBEOFEREICNT S
MAIRORREZRTIREZ DT, I HREMCREICHREROBIN L BVAEE CHMEICTH
DHERIZ 5. L72hSo T, BHEEEICIZ, SKUNDEESMICE ST MTOPHRFELEIEL,
B3N & SKU OELIER AT T L BP0 ERAFE T 5 LA TE L. EFEPMICEL
T, HABFEHEITT BHESKU OMTOEFMEL KDL LT, FrEMEEEBHEL DO
BT REIC R 5.

UE%#BETAHE, ABTHRELLFERIZ, EHEEOTRAI AV - FA 7 VITBNT,
T IHLE D S BAEEERICEH T2 HWEE B L, BREEORIMIEIIESSESLZ
LT, BHAEDMEICETAZIENTEDLLEEZONS, SKUNDEESAZIEEICHETE
L, BEYVIEEESHICELTIE, SHRITOX)ITRERIZEDS & { TOMRN LYz 3
BHTE5bIITH5. FBHELEOERRELHENICKETEY—-LELT, 73TV -0
M E L HEAH (b7 ) —DEWIL) 2EOABIIEEEEYERTLII LN TES.
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EHAQFE EIBELS

TEEH 1
X REFRER 2R BB ETO—F v— b

BRIV VILER : CT
&K : CTmax,f&x/)\ : CTmin,iREY — K21 L LT
v
CT=CTmax+1

v
» CT=CT-1
v
HIRICT+LTICHS L A BE HBMERAH) OE
v
B REFER DY

v

HR7 - Fa=0
v

>| Fa=Fa+1 l
v

WHET T — B F=0
—»  F=F+1 |
v

BRZAEC L BN RENERS DEHE

8% AR PR 2 B OISR
v
FOTTHZEEZRAILT 2FRER O He**
v
¥, T L, BRI, STMTOMHEEHE
v

BURM 7  — A HFpleyDEHTE : Fpley=face(ST,MT)

ARIEHL,

CT,S",S*,FOH A
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HFTY— - REV XA P OSSR

TEEM 2
INREEE DM BB EEORESTE 717 5 4 (Microsoft Visual Basic |2 TYERK)

Function Rtrqmt (&8, BTNE, TAEM, BRFR, TREXEM, 739, SEEE, #HaEa, BTN&Ea, ttAHffa,
RFEFIEa, TRk fa, Fa, BiEFEEa, EE7—A)
Dim ans(0 To 9) As Double
Dim wdthnor As Double, dnor As Double, wdthend As Double, dend As Double
Dim ct As Double, ctmax As Double, ctmin As Double, LT As Double
Dim u As Double, w As Double, ¢ As Double, cca As Double, ua As Double, wa As Double
Dim dpth As Double, dptha As Double, wdtht As Double, dpthend As Double
Dim m As Double, std As Double, ma As Double, stda As Double, 1 As Double, o As Double, ua As Double, oa As Double
Dim ss As Double, sans As Double, ssans As Double
Dim t1 As Double, t2 As Double, t3 As Double, r As Double, ra As Double, rra As Double, y1 As Double, y3 As Double
Dim slot As Double, f As Double, df As Double, ffix As Double, fmax As Double, fplcy As Double, fdsp As Double, fend As
Double
Dim salvol As Double, sal As Double, mar As Double, invvol As Double, inv As Double
Dim rsrc As Double, mt As Double, st As Double
Dim smode As Boolean, reorg As Boolean

With Worksheets(“ 7 21 #514”)
sku = .Cells(9, 2).Value
wdthnor = .Cells(12, 2).Value
dnor = .Cells(13, 2).Value
wdthend = .Cells(14, 2).Value
dend = .Cells(15, 2).Value
smode = .Cells(18, 2).Value
ctmax = .Cells(19, 2).Value
ctmin = .Cells(20, 2).Value
LT = .Cells(21, 2).Value
smin = .Cells(22, 2).Value
fmax = .Cells(23, 2).Value
reorg = .Cells(25, 2).Value

End With

u = [REF %

w = SEiRiB S Bl

c = fh A Biff

cca = fE A BN / AL A Biffi a
ua = [EFFIta

wa = SehkiBk Hiffia

wdth = # &g

wdtha = 8 fiEa

dpth = BTNE

dptha = BTN & a
flix=FE7xz—A

wdtht = wdthnor + wdthend
dpthend = Int(dpth*dend / dnor)

If ¥345 < 0.1 Then
EH =01

End If

If #Z2#/H> < 0.1 Then
B#ERE =0.1

End If

ct = ctmax + 1
Do
ct=ct-1
m=F¥*@t+LT)/7
std = ZH#EFZE *Sqr((ct + LT)/7)
ma = F¥a*(ct + LT)/7
stda = ZE#¥{RZEa * Sqr(ct + LT)/7)
u=Logm*2/((std » 2 + m ~ 2) » 0.5))
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FHRKEF FIBF1LT

o=Log((std*"2+mA*2)/m*2)*0.5
pa = Log(ma * 2/ ((stda » 2 + ma * 2) » 0.5))
oa = Log((stda*2+ma*2)/ma*2)*05

Ifu/c>0.01 Then

ss = Exp(u + o * Application.NormInv(u / (u + w), 0, 1))
Else

FFICALIE

ss = Exp(p + o * Application.NormInv(0.95, 0, 1))

sans = ss

f = Application.RoundUp(sans / dpth, 0)

If f > fmax Then

f = fmax + Application.RoundUp((sans - fmax * dpth) / dpthend, 0)

End If

r = f* wdth

GoTo Linel
End If

If ua <= 0 Then
“fE 5 B
sans = ss
f = Application.RoundUp(sans / dpth, 0)
If f > fmax Then
f = fmax + Application.RoundUp((sans - fmax * dpth) / dpthend, 0)
End If ‘
r = f* wdth
GoTo Linel
End If

af =1
f=0
fa=0
Do
f=f+4df
r = £* wdth
t1 = 0.00000001
t2 = 2 * ss — 0.000000011
Do
fa = fa + df
Do While Abs(t2 - t1) > 0.001
t3 = (t1 +t2)/2
ra = Application.Max((sku - 1) * wdtha * fa, wdtht - r)
slot = Application.Min(Int(ra / (wdtha * fa)), sku - 1)
If slot > 0 Then
rra=r/ra
Else
t3 =0
Exit Do
End If

If t3 <= ss Then
y1 = y(ss, t1, rra, cca, slot, u, w, u, o, ua, wa, ua, oa)
v3 = y(ss, t3, rra, cca, slot, u, w, u, o, ua, wa, ua, oa)
Ifyl * y38 > 0 Then
tl =t3
Else
t2 = t3
End If
Else
t3=0
Exit Do
End If
Loop
Loop Until t3/ dptha <= fa
fa=0
sans = ss - t3
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Loop Until sans / dpth <= f

If sans / dpth <= f - df And reorg = True Then
f=f-df
sans = dpth * f
r = f* wdth
End If
Linel:
If smode = False Then
sans = Application.Min(f * dpth, Application. RoundUp(ss, 0))
End If
ssans = Application.Max(Application.RoundUp(sans, 0), smin)
salvol = Sales(ssans, m, std, 0) * 7/ (ct + LT)
sal = salvol * (¢ + u)
mar = salvol * u
invvol = Unsold(ssans, m, std, 0)
inv = invvol * ¢
If reorg = True Then

If £ > fmax Then

fdsp = fmax

fend = Application.RoundUp((ssans - fmax * dpth) / dpthend, 0)
Else .

fdsp = f

fend = 0
End If

rsrc¢ = Sqr((fdsp + fend) * wdth * inv)
mt = mar / rsrc

st = sal/ rsrc

fplcy = face(mt, st)

fpley = fmax
Else
If f > ffix Then
fdsp = ffix
fend = Application.RoundUp((ssans - ffix * dpth) / dpthend, 0)
Else
fdsp = ffix
fend = 0
End If

rsrc = Sqr((fdsp + fend) * wdth * inv)
mt = mar / rsrc
st = sal/rsrc
fplcy = ffix
End If
Loop Until (ct <= ctmin) Or (fplcy >= 1)

ans(0) = ct

ans(1) = ssans

ans(2) = fdsp + fend

If fend > 0 Then
ans(3) = fdsp * dpth
ans(4) = fdsp
ans(5) = ssans - ans(3)
ans(6) = fend

Else
ans(3) = ssans
ans(4) = fdsp

ans(5) = 0
ans(6) =0
End If

ans(7) = salvol

ans(8) = Shortage(ssans, m, std, 0) * 7/ (ct + LT)
ans(9) = invvol

Rtrqmt = ans

End Function

‘
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Function y(ss, t, rra, cca, slot, u, w, M, 0, ua, wa, ua, oa)
a= (Log(ss-t)- u)/ o
B = (Log(t * cca/slot) - ua)/ oa
pa = Application. NormDist(e, 0, 1, True)
pB = Application.NormDist(B, 0, 1, True)
di=-u*(-pa)+w*pa
dia = rra * cca * (ua * (1 - pg) - wa * pg)
y = di + dia

End Function
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The Journal of Management Accounting, Japan
Vol. 9, No. 1 2000

A Profitability Control System for the
Category Management
- Development of an Optimal Assortment and

Multi-Item Inventory System -

Hiroyuki Mita*

Abstract

The profitability of Japanese retailers is continuously declining. Regardless of
whether consumer needs have been diversified, most retailers still can not change
their management control systems which were developed in the era of economic
growth. It has been more than a decade since the necessity of structural change
was evoked.

This paper describes a profitability control system which determines optimal
assortment and multi-item inventory. An efficient algorithm is developed in order
to maximize the category's profit by optimizing the use of inventory capital and
space allocation. Because the optimum space allocation to SKU changes by the
space allocation policy to the category, two performance indicators, Marginal-
Throughput and Sales-Throughput, are introduced in order to determine the prior-
ity of SKU selection.

The numerical results show that the profitability of the category was significant-
ly increased by using this algorithm along with the performance indicators in the
category management cycle. Because inventory efficiency and space efficiency are
equally improved, profitability can be obtained while retaining the number of
SKUs, which give the shelf a more attractive look.

Key Words

Category Management, profitability control, assortment, multi-item, inventory.,
shelf, space
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