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Modelling a Marketing Data
Ritei Shibata* and Mika Nakazono**

An approach to the modelling of a weekly sales data for 13 weeks in 1992, of 9 commod-
ities, from instant coffee to tea bags in 139 various chain stores in Japan, is reported. The
logarithm of sales volume of each items per annual sales of each store, are linearly modelled
by explanatory variables, logatithm of the price, week effect for each items, location of the
store, type of chain stores which the store belongs to, and the prefecture which the store is
located in.  The fitting of the model is quite satisfactory and the fitted model explains various
aspects of the underlying data. However, we found that residuals are highly correlated with
the correlation between 0.58 and 0.74, in terms of week, which indicates that some stores are
constantly biased upward or downward from the fitted model. This fact suggests that other
reasons have to be seeked for. Some of them are found but others are left for further
investigation.

1992 FEEFE D 13 BEICDOWT, 2ERINDA—/S—<—47 v N139JETDA YA ¥ >~ b2
—bt—, AV —REEEARIFEDEI L DR EERHETZETNET - » R
Lz, BEBC—IGHED WL ET IV E LT, ZEOEMOFSMEE, wRploBENE, &
HONHEE, BT 55z —>D8A 7 THETZ2ETABE SN, BGEROEANE
EThD, L, BERPHETEINLTAS L, BOBRCrrb ST, EIZ0.58525 0.74 D
FHETOMHEERH B Z L osbhrD, ThE2ELEHLLFANTALAZE, HDTRDEETVLD
LEENCFELEEDSWE, DiWEOEEINHBELE, ZOERERO—D £ LT, KEDHFIH
bEZ 6N, TN HALOAOEEDEL, HBEEOFEEL LSS RERE2E
BT 2NEDH S I EDBHELEPICHE Tz, B, ThoERES SIFEL kT 5385
ZbEole, BRNT — BN ONRE L TIREEBHAS REET —5 0E 7T bicBEd 28
EThHY, ZDEI T Iu—FOENEERTIDTH S,

1. FC &I

POS (point of sales) ¥ AT LDFEEIZLYD, BEDORLET I ¥V AFEEDLSTIZ
BRI L b REBICHER FcEB SN XS0 R> &, 20X LTNEENT T —
FHBHEED IS TEA IR TR EILIZOWTIE [T 8Ly, MR, 22 CRHLEHE, &=
NEOHE, INEEDOREXELR CHEEBOFEANETH L. 5, ~—77 4 Y IHHE
DIHOFAE LTI, VMR RAARDY, S8k —r T 4 Y 7HR EOR
TOBEER EVD S, FIFREDES 2 NRICMEHR L ERBEEOREE 2 HEM 14E, I
FERAOWTHELOZRADAE > TS ([T]D6E), LrL, HeRERE, 220 dH Tk

ECEAL D 19946 A SRETEAF 199549 B ZEE 11995 4E9 B
* BERESRCRNE TAER, T 223 METmEIREE 3-14-1
oy e Yoty (1), T 140 EEEENKEAH 2-13-8 74 t yERARHFEN
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Di-EFE TN OZLEOKIEY, T —F Ok, TEMEOHREEL Y, MEHHAEER V5
BRI AR A B OBEE O LERZIEH SN T W5 b ODOEBICIZ W E R CF o0 T OIRE
ThHb, AHXTE, Z0X>HBR2EHEKC, SHOESFHTO I3 HCES POS 7 -7 = %
TEECHD, 2 TESNAR»OHENOSZ2ETVEHELEL, ZOZEE2HRALT
eV, WhOLERINT—VBRO7 7u—F2 b2 LicT b, BEOKREERD 5\
~—r 74 v B oE NI T IV (3] OFUEERIET L w57 S u—7FTk<,
IDEIBRT—ICEST B LVORFERNET Fu—F2E5ZicLiz1 20EEE, 2
CTRIT =T A VT TF— NI ERBOT -5 THYRWBS, TOERLZEE»SDHO»
COHELULETNVEEET 20REEE LEbNizro6Thb, EBE, KW TRENZIES
NIZEFIL (4.2) 13, B EHB2WIRESHS LOETMETRERATST, B, B EDEE
Offiks, EE, EOIHEE, BT 5Fz—>DFA 7, MBTI2RLLEDEER ZDXRA
VEFAE TERLICERET NV EE X DMLENDHSL LR L TR5S,

=T 4 Y I ERORETHOD SRS EINEETVDEETH S LDV TIEWD
EFTHRVY, —H, T—F b EIBERCLI>TESNIEET IV, Fil2BE TOER
ZRETAFERPYEEZZ2 L VI EATORACISICEETH S, EELBIR, HetElE, &
2L SIDULL F— R 0MERE2FEREL LS L7505 61, FCHSFEEDOET
NERBIZ, T oRMEINZETNVERBBMICIRERL T LB EbOTERTHS
LELTWS, %7z, EBIZPOS 7—% 2 +HCIEAL LS LBo7z s, 3T T I »oFESR
e oIBDANENRDLI L LEILTH D,

bHBAIDE S RERWET Fu—F R LB, KEDT—FTHLTEEIER
EFNVEREHECHTIED, AL, BIETE 2FREHEREILETHY, /2, HEIOX
3T — 4 B T2 ASOHERS D HE R, BOITEOFEERIN OES L BT Y
7 vy 7 OHIEIC L D EIEOMERERNCHES N, EBI 2T AT & T V5T
CTEFENEATHERLTERS[4, 5 6] PAVWTETVOERELFHEZ{ToTw5a, Z
DY 7 LT RAVEETOBBTESIIREENE LT, 75 OER, ZHIDERLT L,
HEEHIOSFIC BT 23 FSERARABBONY, FARX TR IORTHEL TRLER
HETHNZIZ L YD D, BERELTE, =—ky Ve r (k) ofEREr, FEo
OO EE L LEFREEHIC L VERT 2N TE, T 0oBURETVZEDL D
R L7 5 LR L SEEHETOBEERBOLETH Y, TFEATHBERMC & > TR
BAZEBCEA FTES LT 3RABEEL 2SR TVREY, Y, WRET ST 5D
SRMEICHL CE R EPRBOEENTREL, EROMBIE o7 FES A bHEILEIN TV
OHBBERTH 25, ZOHBEICKRHLH 1 D DM > -BEBO—Icx v, MErFEZEFHER
HOSBOWEOB T I NITENOFERTH S,

2. HBRELTB37F—7

IZTEFONR LT 2T —F1E, EEARNORA—N—<—7 v +139]EicBIT B, 1R
Fyra—t—, HL——R EEEERIHEDET LD EE & LERD, 1992 F£0%
40 (9B 2A»S10H4HET) »55E528 (12821H»5 123 27THET) D 1334
BOF—FTHD, ERICEEERII Y F—Y D&Y, 77V FOBVWEEICED S 5ICHl
SMEETE D, 1112 B JAN (Japanese Article Number) I — FTHEFIShTwa, &
BT, EDBITFELADOT IV RICkeRy, EFNVOEREANELIZWDT, 77
R OEWIZE LT F — & 2EH (aggregate) L7z, 72721, ROy 77—V L H5EDE
VIR L ER R To T, CORPIHETAEEERE L CRUTTRRS &5 HED
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e, 747, BT 575 =—r, B HA¥EROFEMBT LEXD 2, (FEHELERET»
B EDIAMSE, VY OB, HE, FIERHE, ERH, BESONEGEE EOTRERYE
EHFATE A, EOFBECEL TIHERKTFT LR CIER(LT 2 O TSRS RS R
WZET VI ANBZLER RN ERbhrolzDT, 22 TIEEKET 5,

ZZTHWI: POS ¥ —% 1%, [E4, O JAN 2 —F, B2 F— 3255 L5 L5 FEK
ThaH, ERNOERET, RIEEZ EDIDFIATERWESBD D, BEMICIE 17T RIZES
139 BB 5 9 Fsh (157210 1% 8 Bad) B3 24558 1250, D%V 13 B THREF 16250 #F
DELEEFE LR, ZOMOHAEEDED T —F Lixole, LichoT, BF—% TR, JE
TERCERELI LD T Y HIEIFE—TH o720, ENBIEREE I D TEHAKO$E
ENTeT = TRELBoTWwE, ZITR, HEDENELICTETD1IHLTE2EDIE LT
DIBIERETTHEDEEMBTT A LT B, Lo TIDI L%, T IVOERD
BTy, BEEOBRETHEICEETALESD L, B, Iho 19EOBT 2F=— ViR
238 Ths, —OICPOST—F L vwoTh, SEXEREENDY, HEEETCHVSN
Tw5 POSF—F 3RETH 1 HEAL, BAIKC > TR AV IA v THRINESNHTWS, &
DEIBREKRLT - OB L WS RIED, METWMHEL U CTHERESEETIEH 508, i
NXOHWE NSO T, ZITRINM MW LizT B,

3. F—IDEEDEE

EHLIT— S 2ROEIREERFEO>T—F - 7v—24 [5], 2% 1 20BFEER
(relational scheme, 7272 L&FN{THIT —F bFFT) TF LTz,
@ pc:PITD&S % IBEOEMRDXS (product class) 2R ITHRTFEE.

AVAY v baA—b— BV ——E )7
P2 b e BFFEY2—2X [ At S Fryy s
=AY <3 F—X AR

® chain:38 DF = — (chain) Z#EAT 2ERTFEE.
® store.id : 139 JE (store) ZEBIT 2RTFEER.
® pref! LITD XS REEDOHER (prefecture) 2RITHEFEE.
BH ORE KE FE OBHE RBE =B sl BERE O TE
Al EEF ER AR =B OEE FEW
® type: =—NVEVTODIEDS A 7D 34348, GMS (general merchandize store ; fEEE
50 ARLET, &k, BFR, (RE, KB EO)EBEEROFEY LITHELS, Tz
110 %BLLE 70 %K), SML (small marchandize store : large ; GMS TZ\ 28, R
50 FAt 10 ML), SMS (small marchandize store: small; GMS T# 7z < SML
THR») Z2RITEFEE.
® acv: (all commodity value), &M -HARERET LS (1991 £5£), BA7 100 /7
M.
® sales: FUODEFOFZECO—BE O LS 1385, BEALXM
® volume : ZUOBEHORIETO—EE D FE 1384, BEALiX kg,
® price : sales/volume IZ £ > TRD-FZ L DOERDEIETD 1kg H72 V) OHEFHME
13845, BADIEM/kg.
58, UTCTRERFOARER LB IEFCOXEES L, 2, -, 9, a, b, C, -
TRIcEebdd, 7z, pc DARELEZE[A AT ba—t—], KE2E AV ——
%] RERT S, IhoDEEDS B, BEEE TH 5 sales, volume, acv DA ILE I W H
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w40 w41 w42 w43 wad wab w46 w47 w48 wa9 w50 w51 w52

week

1 sales & volume DX#ZT#EE DFEEIXN

APERFERELTEY, 20X TCREVETNVE2REDOR/N_FETH TIDIECHEZE
2. Lal, OB ILHAoNTWE XS, NBEEBRTZDORAEEIET S I L
BNTE 2, K1 it sales & volume DXL DBERIOFER T, TN BEOMENS, »<
OPDORTHESHEINS b OONBEROZLUEERL TS, JITREARZEKT S
Nacv IZOWTHERETH Y, price TDOWTHFDEED SNBERPZHE THS LR
2. bbdA, COMIZEESEHAEREZERLERERKTHY, B LIKER KN
MENESDORE ST ETF v 7 DIizHZTICHW:,

4 EFNOESR

¥, KIGZEE L LT sales ICiEHET % 2 volume IZEE T 2 »EIRORHS D 5. BH I3E
RO IEH I HE FEERCEE L LTELBRT 22 e8% 0, Lrl, ZITRERLE
%@mikﬁih%%ﬁ%@%f“ﬁiﬁtODF?E%VEWW;*UFHL/t:ETJWE%ﬁDtbl@T BfiD
Bh s EmOEEETH S saless 22D ERIEER LTS, ELETH S volume ZEAK
WrREEREEZTETMVET S, 72720, volume ZOFEETREL, FEORMBET S
3= BT H B acy THMRIL L 72 log (volume/acv) DETMETH S, Lizdio TEE

log(volume/acv)=log(sales/(acv * price))

DEFNMELE bHEEZDT, PLTDETNMEIZ log(sales) %, log(acv) +log(price) iZ &3
HIEBIC & AR FSEMAIHTET MELIZEFZTH L,

SEAZE - LTI RERHOMAEN S > & bERWTH D28, I TEREED D i TH
BT 2 25 O B Bk H 0, B DB DT, BEOERET VO
5% 1 00— BT EREALIETNVTIRZ L, pc DEKET LR 2 — R FH2EAT
2 ¥4TEJE (parallel regression) €7V

log( Yijk)“—‘a'i+ Bin'jk‘l’Eijk (4.1)

BT, 727EL, Y & X 3FNEN, B EROE / BOE L ETOEELL L&
volume/acv &, fli#&D3t8L log (price) % pc D/K¥ET L1Z, DEVFEMI L DFYZEHREL T
0 wHiME (centered) L7z c.log. price TH Y, e I REETH S, ZITHWEZST
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DETNVOFERAR [6] ZAVWIIE, ZOLIBETNVIERD LS CEH IR 2,
log(volume/acv) ~ —1+pc+pc: c. log. price

~ OEAPRIGER, FABZTNE2HATIEERZRT. TE+RBECREBORYID 2 &
T35, EBICREEERIZ, KFEE (factor variable, #5 TV) —&8) HolFa—F4 >
ANz BT, BEEEZSZDEET, RESTA—IBEBAZN, BEETNVER S, $7-,
E L BREEMORAFRAERT. — 1P —RFEYEEAT LI 2EIELTWADTpe+
pc: clog.price 1 pc DEKMEET L1z clog.price DIFTHEHKEZ HTIXD 2 2 L2 EEL TS
ZE&zix b, 72721 clog.price D D IZ log (price) 2F D E X FAWT

log(volume/acv) ~ —1+pc+pc : log(price)

ETBE, pclB0E1IDERESYE—FETI—T 4 730, TEVEM pe: log(price) iX
&Y I —EE L log(price) DIEETa—F 4 7 EN3BDT, log(price) DEE2FDRE L
NI GEEITIE pc ODFRELE pe: log(price) DFREOHEEDOHOMHEEMED T —1 1238
725, Zhid, BEVROHEW, HAZEDOER 2, -, 2. £ LT, BHEHEELEZ DHEEED
RS — (B (Zxim)? L5 2 L ERBENCRAICLTH S, E560ETVERANTS,
HTRDIETIVEMRICIEZ»PDL D ZRWE, 22T, FTRBEILCETNVEHTIETD, Z
DB OB X »» 5 HEAZE DB EITS OT, HIEDET NV T\ LMt T 2 /0B =
DIEFR %582 ATREMED b 5 .
& BIZEIE D % chain, pref, type TET Z LI LTET N

log(volume/acv) ~ —1+pc+pc: c. log. price + chain+ pref +type

PEBEILCHTEO, RFEEDI—T 4> 7L TiE, REEZSICED D EH EEHA
Bz 2oT0iEwDT, BEXNHERW2BEENZEE T2, BROBROLLT &5
WMESFIL[5] 2 WS CEi2T 5, COHTEOERD S b, BHZEE type DR RMEDIREIHE
EEDHEFEERLI:OBROM 2 TH 3, S TRAENLEIET 2 &, AFEEREICE
1AKER0ICa—T 47 FT5DT, HTRE1AKEDE VEMNEOREIHEIZ0 k> T
5.

Bl2 0 5K¥# 1 D GMS (MBETE) &, D DOKE2 D SML (BEJE TR WHBERIRTED

type

0.20
1

0.15
L

coefs
0.10
1

0.05
1

0.0
L

w40 wal w42 w43 wa4 w4s w4s w47 was w49 w50 w51 w52

2 728 type OFR/RYED FREHEEEDEBIZAL
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RS

FF10BHLE), A#¥ 30 SMS (F0fl) EDBEWHNIZ->ED T 58, TRNTERE
GMS IZ3ED L O OFENEETH 2. 77, & 2 TCRERE2EK T 553, 2= chain @ 38 7k
WEHOEWDHFDIToZ Y LW, 2T, ZE chain & type DO D IZRD 2EEZH»
LT Elcliz,
® location : HAR — S—<—7 v b & [1] OJESELHEEr S, |Ei%
BRET ROERT (M 204
D 4 KEC RS T 2 RFEE,
® chaintype : &R —,S—v—4 v b« Fx—2%, ZOEHE, EHOERRIIZ LD
SEN SEA HBUN MK
D A BT ASET 2 ETF. 72770, [2F] L 3B L Bic & /o b5> TESHEEML T
wWEFr—rThY, [HE] BEAUADF = —>ThS, [K]), [/ & [2E] 05
£330 EG, [ OBE13 20 & E BRI AEL:.
DFD, ETINV

log(volume/acv) ~ —1+pc+Dpce: c. log. price +location+ chain. type+ pref

PEZ L chTRD LI LT Lz, 12720, BBROBR & 13 r#ig O REAZEHLS 17 J5 H
572DT, ZOETFNVTRINBFELECET 27— BRATE 2 RY, 13:BHOKER
14261 D F —F ZH L TOH TR EFTI ko, UTFTEEERBICHET 7T -7 DE
BwEETFTceL.

volume acv pC

Min. 0.03 Min. T 450 FAR:S 1586

Ist Qu. 18.07 1st Qu. :1132 <3 Hx = 1 1586

Median @ 47.24 Median : 1661 <=4V : 1586

Mean 70.86  Mean 61892 Froyvvs 11586

3rd Qu. @ 97.59 3rd Qu. : 2260 PN TS 1586

Max. 11186.00 Max. 17234 b b BFHEY2—A 1586

(Other) 14745

c.log.price location chain.type pref
Min. : —0.768900 ERET  : 3393 LE/N 11989 -5 13042
Ist Qu. : —0.079330 R4 D 1170 £EK 2808 KB - 1755
Median : 0.004847 {F521 1 7475 Hiig/N - 4680 5 11521
Mean : —0.001513 ISR - 2223 Hidsk ok - 4784 ) 1404
3rd Qu. :  0.084170 BHE 11053
Max. 0.725400 i : 936
(Other) : 4550

Z DEHTIIEEZE volume, acv, c. log. price WL T3, ZOH/IME, &AE, FHEL
HZPUSRIE bR E TV S, T volume DY L BN K E L FNTWE DR, T TIEE
BLEES, KELHECOBPAESAEELTVWEIEDRBTH S, FNICHENRS & acv D
SR ZFNIEERE COMBA TRV, DA 4E5 THM»S 123 T 5EAMIK
FTORATHAZ LI, £©5LTh acy iz & 2RE( EBEBPSVELR Z L DEMT X
STV, B OFRFEECHEL T, &K L OBAES RS TW5, pc DEHEIE 1586
REE 13 TE 5 7 122 BEDETH 553, (other) D 3 FERDETDS 4758 TRV DX, T CTITfill
NizE3 YV 7] AL THBEHDEY LT 13 B> TRARIZDTH S, loca-
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tion ICRAL T H B X R =117 TH-> BHENEKECET 2/ EHKTH 5. FEHD
JEHBRZ VDR T —5 OBERERLEEL VY, BRICKASCEELEZ 213X DELTR
v, chain. type WBI L CHFEBETH 3, pref BILTH, (other) 135D 11 B 2R L
T3P, EHBEREORFRTY 175, Tl 27 IELIED D, g ESKO %
WIRZ W, 2B, BRIz E 51, IhsDEELS T, KIESOEBELEELSDIY
BB EOEBLHAEE L L TUMAZ TALD, I EF5IIEL, RISEEE LTED
B CERE LB LB ZEZ TWAz®, [EHOBEDS 5 1 DDIBETH 3 EEOSES
BHEY B D, BEZDOINFEH S location, chain. type, pref 7t 80 6 H 2 BEFEE > T
LESDIIHEATH S,

REEEBEDORB O ZE 2RI 252 TH <., EAORICTE L &6
DEVFEMROUF OB L OB IEH EVKE L &L, HOKRS WAL BTN, 31T, [+
IA—X], [Av—n—%&], [==FV], -, [AvRF>vba—t—], [¥V7N], T4
x| OIRIEA TS, Zhi, flitE, EORE, MM, & OKEL R ERNZEHE
mOEETOF LB BN TE 2D, REBR kg BIOBEZTHADT, [TI 2 —2|R[»

pc c.log.price[, week] %in% pc

2 2
§ § o -
3\
8i g 8-3...3 3
w0 | 3---3- 3---3
3---3
@
9 . .9
© | -9 9--9-_g~
g 9-—9~_ -
9. _ - 9--9
9--9
T T T T T T T T T T T T T T T T T T T T T T T T T T
w40 wdl wa2 w43 wad wa5 wd6 w47 was w49 w50 w51 ws2 w40 wal w42 wd3 w44 wa5 wd6 w47 wag8 w49 w50 ws1 ws2

3 FEaBIOATEYR QYR LA & OFERIZEL

location chain.type

0.1

coefs
coefs
0.0

-0.1
L

-0.2

T T T T T T T T T T T T T T T T T T T T T T T T T
w40 wdl wd2 w43 wdad w45 wdB w47 w48 w49 w50 w51 w52 w40 wal wd2 wda3 wdd wa5 wdaE w47 w48 w49 w50 w51 w52

4 Z°& location & chain.type D& KEDREHEEMEDEFIZEL
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Ve b— ] OEBPKRE L, YV T VRHEOESNS 22D LURTHE, —7F, EIRER
DIEETHAHEAOMZHD 2 EWF LD DB EOEHIREVHDDOAEED [ FLryy
7| OEINEC 0GRy, ZNIE I OBEMOTE EENMEORENICT L TH & VBT
WIZEERBLTWS, FZKESD [vIF—X ]| REBMEOEIINL TBETH .
B, MoFED clog.price[,week] %in%pc & c.log.price[,week] :pc L [E%T, EHEMI &
WRLLZEZOEFERZEALIZIEZRL TV,

4 1375 & location & chain. type T AFEELZRTH 5, 72721, 5B 1 AKEDFRBUIFE I
0 THBDT, B1KETT AHENWEENMEAZLERD L, M4 OLEBMOR» S, 1
Sz EL TR, FIE, (FEES], (3844, [EEH], [BRET] OMECZ > TwaERbr 5,
Lo UEsSER iz, AT ELTCED, BENELeb CORENHHAL TLEST
W3, ZOEIAEEDD B, b HIEFORBICEEZRHANEILSRENL TS0
X, FHEFNCEERE N, BIFET I RET NV ED IO BTORA 2R & D
THH 2. G6HOE»S, F 2 —>DF 4 7B L TRBIEZLIER & vz vwos, [Hish ],
[2E/N, [£EK], THEKXIOEIZZD, NIED, ZOFTHLEREAL TwiEnL 7%
Fr—EDIES D, TITRY EF &S 2 AENSEFEERICEL TEREEEIEW
LERLTWS, ®5I3%E pref ORBOBERNZE(TH S, ZORTIF, AHEd DR LAKE
8 DM &, WITKES DBEELAET D=H, & 5IIIKE e OIFARIMEL 1 DDH
BEEEPRLTVRS, ZZTHRELTWAEREZ, WhO2 TBEEORFREMTHLDT,
EEMDOBENPAEZ LBENTL 20RSRTH 25, B CREEDERNZWI LIX, <
DEIBRFEREDD TEENTHL L2 L Tn5,

BLE®D & 5 PR EIMC X > TERE LT T V056 N0, 28 location DREIDE
& EhTwa X5 BEERESMT 21213, BErEIEE week 2HAL, 13 BTNRT
DF—F ~OFEEDTIEIDEITIHEND S, UEOEI L OBIERFEZ HLE T, KHE
FERIIERANCEA T 5 OB EY L, TV

log(volume/acv) ~ —1-+pc+pc:c. log. price+pc : week+location
+ chain. type + pref

213 EOF—F T RTCEDTRDE I LW Liz, 7272, ZDdIZidHit iR week 125

coefs

w40 w4l w42 w43 w44 was w46 wa7 wasg w49 w50 w51 w52

5 ZE pref OF/KEORENEEMOBERZEL
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LTS EEDOE 13 B2 15N 6 RBERD T — Y WETVLEND L, &0z, ZDE
FUEREHEHERTERLTEL L, W) ERILCESE Vie & X 2ZNETN, 570 EHR
D 7 EDE L ETOEREIL7-5E L& volume/acv & it c.log.price & T iLiE,

log( Yir)=a:+ B: X+ A+ 1tuey + Vi + Eniioy + Eiire (4.2)

s, 12720, k), m(k), n(k) 13 F N FNE k JEIZEI$ % location, chain. type, pref D7K¥#E
FEETHY, e BBETHS., CITEEFTNVOD TRODERB/N_RETITIDT, il
b C B L OO Y, TEHA L HARTENIE EEOE L R WE—SH 2 HE T 2 LB
H2[5]. REUBETIE, ZOETNV (4.2) OB TEDBERICOVTEL {HETT 5.

5. HTEHEEFIDEE

51 R¥oOHEE

Hiffi TRz ETNVODHTEDD L S EEWT 2011, WESNIREEZHDTHLS, &
F, RODESTELSDD S LD ICT —F % 14261 X LTRSS 148 {E T, ETIVEL
THLTARET I U, EE, BESIZ0.15 LR D/NEWw, ZOROZTEIZEED
VIR EEAECHGLTEY, DEZERE, D% HREOMEET, Sum of Sq iFFIAl,
Mean Sq 1& Z h % BHE CTE - 72 F¥F A5, F Value i F#ist&0DE, Pr(F) ZpETH
%, POEE, BYBEIZL ORTEDLO TERTH 3, B pc OKRER DOFTEIEEES O
FEBKE N,

Df Sum of Sq Mean Sq F Value Pr(F)

DC 9 214844.7 23871.63 159132.3 0
location 3 59.5 19.83 132.2 0
chain.type 3 27.2 9.07 60.4 0
pref 16 523.8 32.73 218.2 0
c. log. price %in% pc 9 1660.9 184.55 1230.2 0
pc: week 108 101.5 0.94 6.3 0
Residuals 14113 2117.1 0.15

EFN (4.2) RHTEDIEEOREEDFRBERUTOELSL»E IS WCBILOHTED
EEMSESNAREOBECHET 2L FIE-HLTBY, TOFEEREDE VIEEREZR
T+ E e,

= 1 T ETERESOEE 2 2 D=0 DT, BIFOBELFEALC L1, L EEwEL
T IRVvy Y > 7| BRSNS BHHEEZ S > Twab, ZhiZ, ZOREmOTE LB
WhFENEBINENWI EETRBLTWS, LHrL, IALUSNOERHOREIZHERK S L
WEEL-THBY, ZTOELEETHS. IHHEE 13, REERONEE: b L NRE
%4

volume=acv - price’::*

DEMETHELEBCEBGLTWS Z Losbh b, ZOMIHESK S LERIE Y, T LB
SEDAEEEBELZIIL LS, UT, lOoERICDVTE, ZOHERBOKE 2DIR
Wi~z TE OBREREL LB ICRLTEL.

9 I IS FICEET AR5 CTH B, 7272 L, NA iZRIEE (Not Available) 233, iz
bRz kS 1E, ZORTFEERNENETa—T 4 v 7758, A¥10 [BE] =01,
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1 FEmBIOFTER O ERRE

P, Yk a: ) fE& B:
REGEERE  BERRE | (REUEEE s
AYAF Y aA—E— —4.139 0.03805 —2.705 0.05951
B Vv——4& —2.778 0.03807 —2.094 0.0691
YT —4.650 0.03818 —2.222 0.1028
Feb - BEY2—2A —3.352 0.03804 —2.783 0.06890
PN Frv S —3.285 0.03805 —2.811 0.07000
Fryy 7 —3.671 0.03806 —0.9425 0.1108
<=4 —3.034 0.03804 —2.200 0.6604
~IR—R —2.657 0.03810 —3.187 0.07974
FAR —6.143 0.03808 —2.000 0.05317

%2 ZE location DEZKMEDRBHEEE 1 & T DIEHEFR =

Rl E5EE RIS w4t
REUEEE 0.0 0.02920 0.04846 0.05701
TRYERRE NA 0.008532 0.01190 0.01546

exp (FREGEEE) 1.0 1.030 1.050 1.059

ZOME 1 ICEDLETTHWEDT, o DFRENT TBRET] »E¥E W U7-HEHE & & 5 6D
H3, Fie, BZDIITHICHEEHRZ IR LI & & DEE volume ~DEKEDRIERZRL T
Ha, DFVIOER y LTHIE

volume=vy acv---

DO TEE volume DIEIZEEL, ZNENDKELZ L > TEXLEBRICE>T WS, THIZ
TIRTOERFERBREEAL TWZ 22 ETh, R2hobvsXdi, [MEHE] & [ZR4]
DEIFEETIZ BV, ZTHLUINDOHETIIERLESHD, I THolz &) LB L T
X, BRI X0 b [EEHE], 2ol TFEEH] 20w 34 OFETOFELEDIFE S HS
ZnI EBbhb, 72720, volume I T 2HRIEFEmAL +5.9 B EETHY, UTOMOEE
WHATZNIZ EFEERISTT 2ENIREVEETIIR W,

EFI3RHOLETTF = — Vv OEBFREBEFABEIC I 2BON-16 %0 +12 BEEFELET S Z
EERLTWVWS,

FA»obhPB LI, FIERICESZEND, —36 %05 +40 %DEHE T, 1FIZTZDIETTH
FBICEEY S, BICRENTI6.7T%THEDIITL, KBRS —7.55 % TH 2 O IZHRE S,
6 1%, BiEME T L OERTH BE pe: week DIREHEEBEORRTH S, BYIOER 0 L L
Ta—T4 Y7 LT05DT, fEIFE 40 BT 2HHETH S, o8, EEERZTTNTO
B, I DWT 0.0496 25 0.04991 OEIFHICIY & 5 T 3,

655, 9AFRDE 40 E» 5EERDE 52 BT TARE O [HIZE] OBIEBSEINL T

53 % & chain. type DEKEDREHEEE v & T DIEHEREZE

£2EKX MK 2=E/N s/
REHEEE —0.1750 —0.1080 0.0 0.1154
RAERAE 0.01258 0.01139 NA 0.01183
exp (FREUHEEE) 0.8394 0.8976 1.0 1.122
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£4 BB pref DBRAMEDREHEEME & & T OIEERE
HE =& WA =R
FREGEEE —0.4397  —0.4311 —0.3097  —0.1994  —0.1905
TR 0.02849 0.02361 0.02353 0.02831 0.02033
exp ((REHEE(E) 0.6443 0.6498 0.7336 0.8192 0.8265
AR AL i N 5N I,
(REEEE —0.1853  —0.1274  —0.1005  —0.07850 0.0 0.07234
s 0.02345 0.02408 0.01713 0.01405 NA 0.02102
exp (FREUHEEE) 0.8308 0.8804 0.9044 0.9245 1.0 1.075
BE T =¥ FiE izl B
{REEEE 0.1239 0.1543 0.1609 0.1835 0.3045 0.3337
TEHERE 0.01605 0.01893 0.02906 0.01809 0.01484 0.01282
exp (FREUHEEE) 1.132 1.167 1.175 1.201 1.356 1.396
pc:week

02
L

coefs
0.0

-0.2
il

w42 w43 wa4 w47

6 I L OBEFER Ay

w40 wal w45 was

WBOERL, KEID [YVT7N] EAEAD [h= b - HEY2—2 | OHRGFECHED
LTWwaZ eBEoEVTmAENS, Zhid, ffifg, EORKEELEL R R, ZEID KD
BEABDEDS I LIz L b S REMRCTH S, TSN bBEROSE 52 BIz 33~ TO/H
RO PR TWE 2 E8bh 5. B 48 BETH TNTOBMITDVT ZORRPEML T
WaY, ZOFRFRIWEDEIATHTHS.

52 HTEHDLS

BEOETRES D, HTROELEFMCS £ TR 2 KEORIGEEDED
AR RO T TH B, 14261 DD H 2 HIECBECATIREDDERT 9D
2, IHEROMENEZDEANTHIH S 2k d Lo SiEo& DT 5, BEDM
ED82.5 %Mz % 2 MOV TEERDERFRSWWRLTHL.

E£5 DL, BENKRKEISTHLTY 2IAT, Z OFEDOFEMES 1 kg H72D 4983.254 M
TH DDLU ZFOWEOEETHY, 1EMT0ke LrFEh T, %7z, volume/acy
O Z OBEORZEWET 57413 0.002838 THH, D & SHETHEBIE LI EETRTY
W1/10Th 3. EK, co7—F LT, F— ¥ OEHTICREWEDLRETIET 5 Z LT
x7-. kPRI NB L TRHBY, TN EYRETMEET oL ED1 DD
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log(volume/acv)

T T T T
-8 6 -4 2

Fitted: -1 + po/c.log.price + pc:week + location + chain.type + pref

7 HTRDEINT 5 REEEDEDOEATR

(o]
o o
g el
§ 24
< o
8
s * 4 A
Fitted: -1 + pc/c.log.price + pc:week + location + chain.type + pref
K8 b TIiFDMEINT 2 MEREDHAMH
£5 BEMEBICIKER2ODT—F
pC week volume price volume/acv pref location chain.type
REE 418 0.0300 9866.667  0.00003410  HFARE FEEE Hieks
AVAY > a—bt— 4238 387.7444 4357.030  0.2746 Iz & 1= 285t HoA /N

KELZBIEDZE, ZOLIZEEEOHKR Y, T—5%0DF v 7 PEl (cleaning) BXEF 512
RZZLobFons, KROEIDES DT —I B N BETHS Z Lidbh s,

A Y AY b a—e—DBEE, ZOBEOFMIE 1kg H7zD 4781.227 HTH B D
WZHF L, 4357.030 HiZEIZTH Y, 387.7444 kg H5EN T 5, volume/acy TAHTH Z DED
13 0.02100 TH D, 10 BHELFEY EFTwa, J{FARTHAZ L IDEIRE S ESKER
FERTAHIETEARIETHSL ZEVHEALT:, ZOMDEEZDKRE LT —FIXDWTHFEL
SHEI LTz, 1 ZIEZDAREEH 30, DEVSDEE3X0.3873 LV KRERBEEEZH DT
—F 2431, —3X0.38T3 UTOREREZ B D7 —F Z 14 FCT &\, WHADETHIRT
—ZHOM 1% ThHB, LpdZOWFIE, FiFEICBEL T3 4080 1JETO 47k E, 46580
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1ETOIERERVT, [fvAy >y ba—b—], [HAZFK], (M2 FBEY2—2] D3F
WTHD, BEOBED, 1046035 THZEROTIY Y TN THD 2 1E»1E LD 3
MIZESN 3, Zhe 3EMHIEWHLWwI2EEEMRE LTHRY EFonedTwiZidcrd, 10

Fe————————— Fem——=————n
|
1
[T !
! 1
|
|
©o 4
g [
= T
& |
3 N A 1
E |
3 1
E] [ I o
g o
qﬁ —
(=3
o

9 E41BDFZEICE T 3 log (volume/acv) DFEEIF]

0.22

0.18
L

standard deviation
0.14
L

0.08
1

wa0 wa1 w42 w43 wdd w45 was w47 wag w49 w50 w51 w52

10 Z£ c. log. price DEF| DiE¥EE=

00

resid(fit.mika)
[5}
1

T T T T T
-4 -2 0 2 4

Quantiles of Standard Normal

11 BEDQIERQQ 7uv b
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Hobird k51T c. log. price DIB¥ERENKE L, e, TOEICL 2R ENWT £
5b IS OREmOREIPEM T oN 5,

RiZ, BEOHHEDT =y 72 L TBII, M1l »obhrd L5 CBERERSMHLVAL
BOEWHHZ LTS, ZHICEL TRRE TS 5 I2FEL < BT 505, —8 Tw 213, loca-
tion, chain.type, pref Z ¥ TIEEHIL v, BEHOBHICL2bDEHEZz 615,

5.3 HEEDE5

BEPHEICCBRIL, ZOMBEEHANTCRS L, B e I EEAL T,

40 41 42 43 44 45 46 47 48 49 50 51 52

40 1.00

41 0.69 1.00

42 0.63 0.74 1.00

43 0.65 0.69 0.67 1.00

44 0.68 0.68 0.65 0.69 1.00

45 0.62 0.66 0.63 0.68 0.69 1.00

46 0.63 0.66 0.64 0.65 0.68 0.69 1.00

47 0.64 0.66 0.65 0.67 0.67 0.68 0.70 1.00

48 0.60 0.61 0.59 0.64 0.65 0.67 0.63 0.72 1.00

49 0.62 0.66 0.64 0.64 0.69 0.67 0.68 0.69 0.70 1.00

50 0.62 0.61 0.58 0.63 0.65 0.65 0.68 0.65 0.68 0.70 1.00

51 0.60 0.63 0.63 0.63 0.65 0.65 0.68 0.70 0.66 0.71 0.73 1.00
52 0.60 0.66 0.63 0.60 0.66 0.63 0.67 0.67-0.65 0.70 0.70 0.74 1.00

FoERRkD B L, ENEZTEENISEDORE T HERE 0.58 DR H D, ¥ 5ICEm I L IZEH]
LTHIFEAEER Y, 2OZEE, Zhs IBREELTHITEOIZET V6 TFHIE
N2EFEIDLFEENCELFEY EF3, Hi0u#icdizni EL R nEDFEEZ IR
T2, 22T, S5WETLREBRHL, I TOBREFEEN 0.2 U TFOER2EEHL THILIE
ROECDES>WkD, 12770, KRBEN—02UTTHo/HBDOETH S, £z, HiLF
U &3z NA ZKR#EfE (Not Available) 2% 3, HLJETRERIL /- FHREDEERZE X

F£6 IFEMOTELIEOBEE

chain pref location  chaintype H=E¥Y K BIJE 4
57 =l ERET AR —0.5394 13 1975
42 KB EEH fE/N —0.3187 10 NA
32 =il ERHET £EK —0.3145 9 1972
43 B EREl 2E/N —0.3092 10 1978
46 B = Hig /)N —0.2923 11 1979
54 B E=tta) MK —0.2825 9 1974
38 =8 {FEH Halgk /N —0.2796 7 1978
54 BE R HuE K —0.2786 12 1979
54 IR [E=2tea) Ml A —0.2774 12 1981
29 ) EEH HaIg N —0.2721 8 1984
42 fHE s 2E/N —0.2694 8 1966
32 KK s 2ERX —0.2369 10 1968
52 eS| ERET Hisg R —0.2148 8 1980
22 HE {EE=H Hit /N —0.2114 7 1986
50 eS| HEEH £ER —0.2026 4 1980
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£7T IEMOTLEDOEVE

chain pref location  chaintype ZEZE¥Yy K BESE
57 L HER Hitgk /) 0.2039 6 1992
42 R FEfH IR 0.2135 8 1978
32 W ERAT £E/N 0.2277 8 1972
43 T, EEH EXESpN 0.2385 8 NA
46 pN ERET Hiig N 0.2535 10 1977
54 =8 Esecttay Hitgk /) 0.2595 11 1984
38 S JEaetes] SEX 0.2689 11 1976
54 PN IEaetcs] £EK 0.2716 11 1968
54 =i B+ MoK 0.2819 12 1979
29 1] ERE EXElN 0.3014 12 1989
42 BE e=etca 2N 0.3019 12 1978
32 i PG Haig/N 0.3080 12 1985
52 BE Eete Hls ok 0.3125 13 1976
22 RS BRA( gk 0.3443 12 1990
50 R B Hulg A 0.4574 13 1976
57 KB s SEX 0.4900 13 1982

0.1073 TH 2D T, F6WCH/IT/ZEX, EE, REBPIPRVDRVETHL I LICES.
DZ L3, KO THBELIDIE>E DT 5, FCRYIDOE DT LESERICA S <, 138
TRTCTEEN-0.2UTTHE. ZOREKEIE, HPEEZEDES, BT 55—, HE, BE
BOBER Eh s ROV, Pl LRI 3EEL TRREDTIO (FrEEH
EEED) BEE»RHETE 2, DY HBHNHWETHS, InlSOIEIBEAL TiX, &
DOFIALIS I, ZOHIROEEADDOED, BREEOFELLE, MOERLFADILEND S
5., —7F, BEFEYN 02U EOERZEEHTERTOLISCR S, ZOBECE, KiIEE
B02UETHAZEOEKTHY, BRED2/ERZ, TRTOETOI2ULEOERERS DIETT
7, ZOFEHLEY, DB LEEMERICEZ ., ZOLIBRFLEDLZWIEICEL TIEX
DX BBRBTEBDOTIRENE 5, D%V, [ERETLSIOIET, HERBHEOEVE
1%H, 8%H, B3BHDERTITHE, ZOHTbHoebHWwEHDEEAL TIE, £
BTN R, FOHBRADETHY, TEDZVDIUREBRLNIETH-T:. bbb
Bh, TNE—ODOBFRICTER, BERCEESHICU> TZORRE2ELLEXH 5,

Z o ToETFIMNE, STHigME, BT 3 -2 D847, FRERLSORIES DB IZE
HWLIETMETHEDT, HAL ENLBEEFHOREIBRECHOLITWVRS Z LIZR 5,
INREIE CEE L BEOEBEBHNENZ LIcbBEERL TS, Lo T, ZOET NV
PHFESICLT, SOCETNVEHRRETINEDODHZ I LEVI ETHR,

6. £ & ®

BIE, fBRLET—2REbDTELRT—FTHY, LerbHAFKEL, £74 T
EINTwET—FThs, BrOFTHBOBRIZEL €TV (4.2) ZHBEEMLRE
EFNTHYENS, i) OFHBENRD Y, KEROMECIESOIMEE, BT 2575 = —
YDA, FIERICL 25 EEOEEZY ZL{HAL TV, 012, BRI LOBERZ
AT LIZE D oZART TOREERZ D DML TOEFRZzbHSPICTSH I L
DTEI, TOERTE, RYICBUIFHETRIRRE, 77— OMFtE, BMROZEEDO VT
NOEHCZELTH» R ) EENRFEANTELDDEFETSE. ZITE, INS6DEEDR
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HYERIZ DWW TR g p o7z d, EBRICBRZAERZ AN ET VO LI ETE D)
BRHEVRWIEOEALZ»r o7z,

F— I POETNEBETZFEIHLIERTRVDOEWEETHD, EXrTEVYLE
3 REBRV, FOBEKRTRE, RBIEBANIGEENEIC—BU R 2 X5 RIEORE 22
SIHHEE L LCEAT S, HEVIEKREBHLEZEDA RV MEREPEATIRY, W{HTH
FOEFLVOBBOEHIZHZ, VWhIE, I TEONLETNVOEEZZN =TT 47
DEFELFRAMEEZESWCT — I LOHLPICT 2DD 1 DOMAERTH 5.

Fiz, ZITRITbR»o7, 77 FOBBVOFR LELE~NDEE, REAERLIOT 5D
R ©, B OFERENY—7 7 4 7 LORMEDEENTW S, BRI i —R{biE
FUADILIER E b RWICHEREY, L L, EE S IFHEHERNOICATEERILT, ZT0E
BERRED L 1 ODOHRENRAT v 7L LTUED &5 %7 — VBN ORERE Z ORI CHRE
LTBL LB TAERDODHZ L EELIIKHRET S, 28, IITEMNCAVET—%
BEED 1 ADERD SIBL T & [F—% £ 2 0fdo—Ht] 0—HFRTH2 D&DF
R TCHBCAFREETHLDT, OFE— Y 7 v a7 R AFTIE, BEbIE-ST
FED S OB TE 2, EMc O VWTRABDO~Y=27VH %\id EJDA [2] 22U
THE& /2w, flezbiFhEScax s

summary (market. data)
PATTHET —5 OMESFRRIN,
attach (market. data)

DODAHTD &D OKER &, Z& c. log. price, price, volume. acv (volume/acv) D7 —% 8
J: U“%SEEE SE (DT — 4 7V —A factors I 7 7 & AERE & /¢ 5. Possible.analysis ® P& IZHE
, REHSTTOETN (4.1) L (4.2) OBTROEHHRTSHILHTES, 7 —F market.
data ¥ D &D¥HE— Y7 ¥ x7 i3 stat. math. keio. ac. jp: /usr/pub/statlib/s. jpn & D
Anonymous FTP T market. data.d d.z £ d d.tar.z £ LTHHIZAFTE %, 2k, statlib
LTIk [4] 22BEIhw, 207 CEUREENMHESIC L 53 X 0AEL
SEDETFMEDIEENDE Z L RBIFL, %7, Thicd & JH#HEME 720,

Z F XM
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