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Statistical Methods in Market Survey I.
Hirojiro AOvamaA, Sadako CHINO

In demand analysis we make use often the method of econometrics,
but it is a way to attack this problem from the macroscopic point of view.
On the other hand some people study economic behaviours of consumers
from the psychological point of view. The authors are thinking the study
to combine these methods is necessary to make the demand forecast.

Thus we planned the market survey in Tokyo regarding to the demand

" forecast of refrigerators. The first survey was carried out in October, 1958

and the second one (panel survey) was done two years later. We asked
consumers’ opinion to the refrigerator and also to the electrification in
everyday life beside the usual questions in market survey. These attitude
was found to contribute remarkably to differentiate states for refrigerators
(we divided into three states : have none, have a ice box, have a refrigera-
tor), but the method of demand forecast using these derived attitude scales is
not given here because of the lack of verification by following survey.

In this paper we described the results by these technique and showed
some quantification methods of discrimination of three states by using some
characteristics, such as consumers’ property, occupation, dwelling condition,
and social status.

One method of demand forecast, more pricisely the forecast of having
rate of refrigerator is given. The transition probabilities of above-mentioned
states are not constant year after year, so that we cannot treat this variation
as a simple Markov process. We estimated these transition probabilities by
yearly income and could get good estimats of having rate of refrigerators.

Other method of forecast will be given in the coming paper.

Institute of Statistical Mathematics.
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R, o | R L
= 2.7 % 4.3 6.7 16.7 7.6 38.0
KFHRIL T8 Y
A 1.0 0.7 1.1 0.5 0.5 3.8
EEiL 2.5 1.7 5.5 12.5 7.8 30.0
%ﬁi‘ég%é 0.3 1.0 1.8 2.0 0.5 5.6
BEE—RiR 4.6 2.2 4.6 5.7 5.5 22.6
# 11.1 9.9 19.7 37.4 21.9 \‘ az2mn

Ih, ERERREELZE 72/ L —7TiEBVE W3 EDNRRAE . ZDT LML
RO TE Ry —LOBEIZONT, BIABELR L2 W5 7 L—7, KRR 728z
CHFEMOFAIZEN T WEHE R 722505, FKBEELRLVEVI LD
TIMEEAE N E WS BRAR I, AR OV T 7t » T, '
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H20-1F% EXNHEEREAT 0 €2
EROHERAREE : () Ry~ 7%
R Ko
) By FASEHE | BRAL  TRET £ it
T, ‘7k
A 5.0 % 23 6.6 9.8 7.2 30.9
KaFmigiy _
Ranais? 3.2 0.6 0.4 0.4 4.6
BRL - - 2.6 10.5 5.8 18.4
ISR 1.0 1.0 — 0.4 3.5 5.9
AEE-RLR 7.6 5.0 11.9 8.1 7.6 40.2
it 16.8 8.9 21.1 29.2 24.0 (33
202 %K
HO—EFICERGEEER -72b 0
I ————— - _— S -
\
e %Aﬁﬁ@] winL | KRR g it
AR — % 3.1 ' — - — 3.1
Agak iy 1.0 o | = — 1.0 3.0
BERLL — — } — 12.6 — 12.6
HIFE 1378 < ‘
AmeLRns 1.6 1.6 — 9.4 - 12.6
NEg: o N -
BEE-RiR 13.0 16.2 18.7 10.4 10.4 68.7
|
it 15.6 219 | 187 32.4 11.4 (16)
%203 #
REBRINHENE
S S P
I BEAsRE | FAxEE | gRal | SEEFE) g, 2t
Tz
B 19 % 13 — 1.2 1.0 5.4
KGnieiny
RanEiE2? 2.9 1.5 3.5 2.8 1.2 11.9
BREL 5.8 0.9 — 6.1 - 12.3
Kperans 1.9 2.0 — 7.5 1.2 12.6
BEE R 18.5 10.0 14.1 14.7 5.5 57.8
#t 25.5 15.7 17.6 32.3 8.9 G1p)

BABEHIR T VAR TRLTSEEZIZR DO TR,

BlLEBBER 7~z DWTEB LD THh oy, BECHBEMARELRIT 2I1ZIXZ
DR —VIHENMIRWDDEEZ LD, RLTEETACLAVCELNDDIDTHSS
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21
oLz () Ry vy 7L

[ = :
<\\\\\\\\\\\ﬁﬂﬁm& KEEE | wmepm | BRIE | 2 0 g 3
EREH
& | fiRAE 0.9 % 1.5 0.6 0.6 1.8 4.9
| Kai<iey
g RO 4.8 3.3 1.1 2.9 0.9 12.5
B | BRxU 2.6 6.1 1.7 — 1.8 12.2
SR e 47/
T BEESRER L g7 11.7 6.0 7.6 5.1 57.6
# 41.8 26.0 10.2 11.7 10.8 6]

WBEBTHY, EBRICEBATZLORTOMFEOFLAYG THLZ L NEETH5. FE2RA
ETIRWIEA R B LD EM 57.3%, F.0AH 29.0%, DMl 13.7% THY,
BEIF.O0AY 73.1%, 6 19.1%, =M 7.8% Lic - Twb. - CTHFEOEBRAR
P RTHEANDGREOMEORBENLERE LTI VL - Sy PLERAOREELZEDZ &
ZRIEA D BMD L. BEROm M, £ TIREE L UTIE ah 57205, FRH
TIXENDY, Y TAEADR T —LEBEETOFET 5 HHOHLAYOBET THz L
ELEND 7. INHREBENTORFEOHETH 2T L » TREMBINE DA REM L RE
LTWwbE5Ah2%. BLRAECIA—-EHEATOEMIFAEL, FoAPpLEBOEHR
DGR E T2, TORKEIIE 22 ROML T, TLI—HT 2 DOLPHECPLELER

%22 F FLOAHEEROBE (REM) oiE&

QD Tky =or—n @ By zsy—-1

ST -0+ >F -0+ s
- 21 5 14 40 - 17 8 6 31
0 4 18 9 31 0 9 7 12| 28
+ | 10 11 29 50 + 6 12 4 62
i | 35 34 52 | 121 | 32 27 62 121
—Fok P=56.2%, T 22 P=56.2%, T 22

Thah, BAZHI—H LTS (k) 25—LD + D % 22T, F.0A8 43.0,
Eh 413, &) Ry — LD TiEhoAY, FhFed 51.2) Zeiigofe. TDI &
LEMHEDOTFRENITPLPERETH 2, 2L LTOFETANCIRALS 22 W3 RELE
Bree ZOE5HTERITTLY ETRBERAT — LI T, BHEOERFEETD
WIZEDODDEHET, SFLAEABZLOBEO—FEN 70% RThHrL S ki &z
BEAVCTVWAEERABEIIET 5 —20RBLRLTWDEEZBNEDTHS.

3.4, ERELEAE

RO 1 7 E-OIA L ERE, EXGBERFTAMFEOBAR L OBBEHEANTALLS.
ZDWDGHIIWRAD T ~ 7 2B Nind 57z 23.4% DOLDFEE LD D THB.
FTREE £ 12T, TOH 1V EBORA T (T oo BRABESERY pU, 0
THRbLTLE, FIRFAETIE
o) m—O))

! 1+cexp{—b(I}




WREE BT AHANFE: I 21
PUTITIHTH. B33 £ 10 A% t=0 £E2 %L, a@®) OEEZHEETZIZIFTHLIT
BN, RAAEZEOEBAR g, ) OYTIDMD ¢, b6@) E—ERDHZENTES. H1
KPFETIE
a®)=ata(l—e™), b(H)=b+pt
LT

0.38
14-100-0357G0-D>

at, 0= LD Ja-pa, )

MBEE LD DL, EEOMEEILE 23 XOBY THA. IWAHNI00 HHLED EZAZT
— FIZERENE L ST D THEIEL 7.

?d, O=

t=-1

% 23 &
T | p GErE | p GO [ ¢ AR | ¢ & -D
10 0.025 0.014 0.011 0.011
25 0.030 0.043 0.022 0.016
40 0.103 0.116 0.072 0.058
60 0.246 0.265 0.148 0.221
85 0.361 0.361 0.179 0.400

E2RABEDREEND a(@), b DHEER L EIHEML T al® THDHDD logistic &
iz, b@ 1kt D2&kA L LT
a(®)=1/(1+1. 63X 1070-25%)
b(t) — 1/[1+ 100.0357(50—1(1—0.125&+0.02075£2>}]
BB ZEAGCHER 35 £ (1=2) © p(, 2) &, BEM 34 Enb 35 EInTT
OBETHEHERFTAEOBAE ¢, 1) RUBAROHEIZNT 2R 92(¢=2) 2RLT
BZS (B 24 ).

%24 F
I(GH) | p (BR¥E) p d, 2 g (I p (t=2)
10 0.030 0.021 0.005 0.636
25 0.036 0.056 0.013 1.610
40 0.222 0.135 0.034 2.481
60 0.353 0.332 0.106 3.193
85 0.479 0.561 0.235 2.203
125 0.680 0.656 0.249 0.322

4, HW2RBELOEH

2 AR TR 35 £ 10 BIZEANGARFZAS Y 7FAOREE, HFLLIMmLAEEICZ?
WTOREETT - Th & 5.
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FIETE YIRS BE BE BREOEBIIRDOE 256~28 XD L 327k, T
5. ,
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WIX | LeEM 7 LY E%%ﬁ’;ﬁ - 2
m BhEHY | BV mAmL | R # :
PERE, L@
F a5 D 96 68 43 2 209
Eboh—FdhY 4 36 67 107
WHHEL 6 73 79
K B 2 1 3
3 100 112 184 2 398
% { 1K 25.1% 28.2 46.2 0.5
® 2K 52.5 26.9 19.9 0.7
%2 K BECEEH
1R &M, @ ‘
m Teyx | TOof ) T W i
B, &
by 158 48 3 209
Z D 47 138 2 187
RO 2 2
7 205 188 5 398
% {%1& 51.5% 47.2 1.3
B2K 52.5 47.0 0.5
2T R BEOEH
BIK _ =
WmoK F o’ £ O 1 R Bf 3t
- F B’ 254 49 3 306
= 0 33 54 3 90
PN Gl 1 1 2
2t 287 104 7 398
% {fnﬁnk 72.1% 26.1 1.8
EIR 76.9 22.6 0.5
28 K HBEOKH
F1IR \ .
m MM E | FMF | R o® it
ok 237 56 5 298
T OBOF 39 54 4 97
xR B 1 2 3
#t 277 110 11 398
% {%1& 69.5% 27.8 2.7
2R 74.9 24.4 0.7

FIRFABECBCTHBEFARBL AT AR A7 2EOTEI AT, B2 KH
EROMARBORFNOEIREATAHD L, 89.7% LigV, bLDOEIE 66% LVET
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LTwb. ZHIEEEMZAWEER Y — v, WEEFAARENENLL TH2DTYKRT
BD. FITEIRABERICETHERAAS -~V EHAWT ORI 72F0EE52EH LT
KB L RIIEIE 57.5% 7o TEIZETFTLTWS. ZHIEFAREBIZOWTOH LSy
ZRLUTHEEREFLTAHTY 60.4% Lk b, ZORRIRER S — > DOEAH
HB0T, FIORNRTL, FRLOEBNEMLL, ZO2 5y FEOMICT L EDOEREN
2T s N L DD ERE I TU B,

DL 3 RMNOERBZZR LA KEBEAI B INHIEY, I TRELIRAEROKE
H2a7xZx0EERIALT, FEETFHCAVI Z2NEINnEFENTALS. £ TRTIEL
KAEZZETD Tlaly TRy ZA—=722z/L T, #EE .2 RY2.0) # T3
OFARE (72U, Tky, TED ~ORHALLOEETROBL (T2 T2 REER) T
NTAFRINIRAEAT 2 E, TOTFHKDIERIZ 60.3% ThHsd. IhroEE 2.0 202w
TIE) (BERHEEBAEEZ ), ML +Xky (BXBEEEEALELZD) 02200710
~7RHTBLDEEL L L, FOTHRIEZ 83.0% L7n5.

BIRFERL T FER - L EORBELTHTBHBRIDOWTUL 4.3 TOXS.

4.2. BAEEAS—ILOEE)

BEEIINT T8N - JHFERE RIS O v REEOEHIZDNTL 570 AE
29 FTHD., HEIONL, FEREBOEBICHE,, TBVE, TITZ ez &0 ¢
Gotz. FioeEl LT kIR —LIET L CKABEINT AAREED, MEIXY —~
MIBL RV BRABEIINT AARI Lo T 5.

F291F% TXRkyzrr—21 B2.2% B ix7r-1
B2R ) F2RK
- 0 4+ 3t - 0 + e
B1K 1%
- 33 20 37 90 - 18 31 19 68
0 13 26 40 79 0 15 20 23 58
+ 19 22 54 95 + 39 28 71 | 138
2 65 68 131 | 264 37z 79 13| 264
+ D % ELK 48.4 + D % HEIK 42.8
oKk 37.4 2R 50.4

BILRAET LY "Ry 70 —77C, 27 ERICEREBEYEALL, Litve, 2
=L DBFRE LB EE 30 Fo Tl Hky e FE L IWZEAL-DDIE, F1IKRHA
EDOIE) EEUDHELE L RAEOBRICRTZ LIXEENH Y, FIAREBIZL TR 7y~

301 % TKkyxr—-n

/1K . 2 ® L o
31~ 0 01~ [TTTAB g7 07 01 TV TAK

BL—oRL | 16.57° 38.3  45.2 15 | 24.2% 342 416 120
X 20.8 16.7 62.5 | - 24 29.6  11.1  59.3 27

E 82.0 16.0  52.0 25 40.7 44.5  14.8 27

Kk -7l — — — 0 — 50.0 50.0 10
Fiid 13.9 23.1 63.0 43 31.8 22.7 45.5 44

7 28.6 17.9 53.5 28 48.2 22.2 29.6 27

E - & 48.7 23.1  28.2 39 56.4 25.6 18.0 39
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X 30.3 27.9 18.6 23.2 43 22.8 36.4 13.6 27.2 44

& 39.3 25.0 14.8 21.4 28 14.8 14.8 18.5 51.9 27

E " 5.1 12.8 20.5 61.6 39 10.3 10.3 23.1 56.8 39

EARBNTITL 2 AT 5.

I TR =N EBACBRFAD LB I RABEOREME T MEY Xr—L D 2 HIH
Bribiwd, FE2RAECETNTIELIERLAD. ZIZITEETAXE, Kk Y
—LVOFNEIR, E2RELIEET, TACHCZZLNTEESRILTHS.

4.3. fAQEBICOWT

(1) RPFIXRFET TohnbEeE 1 rEMIZETHBELZES> 20, 20507,
COBEERLAMEADE, F3L1 RIRTEVTHAD. TREREBMLBEICI 2R/, &
3.2 L HBLTARSLE, X HIIKEBKOFIVNEh 7. RIIER P IXIBAFLEDFIT
89.9%, BEBADHIX 86.7% THH. BWARFEL - DONLTHEAT ZIRTIZIV0D,
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# (19) 326 44 (19 370 1 326 44 370
P=89.9% P=86.7%
2 {126 (19 xE <) x*=51.8
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19 SBEATHO S O

(2) BAAETZHL, HEERENCEOBEOKELFE L LZELZ TWHNIONT, RO 14
SEIZDOWTHREAN .

¥y -, AEE BRAEE EXRIo, BEXREESE BEK V4, t—2R5 -,
BRGLER BXAVY—T, A= T—5—, BE, FLY, BR74ov
HELLTHITRLDEL1E, RRELE2LLDOEY 14, TR0 08 LT
BBEFRAREBICH D 7028 32 RTHDH. ERABEFTAHFE COBRRBEIIN T2
SEE A DRI T H 5.

HEFCEROD Z2ERE, TXNEE, EEBRCEROD>FEL EIREE L—2a
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#3321 F BXREEEZLOLD
113 A
740y 98 0 86.7
EABLES 84 1 73.5
7o % 78 4 65.5
BRIWHEE 69 1 60.2
FLE 67 0 58.3
B R 49 5 38.9
ERE 54 | 11 38.1
- 42 7 31.0
BRa SV 36 | 11 22.1
B|RTEREE 40 16 21.2
' ¥ 23 | 28 | — 4.4
EBRALL -7 13 | 20 | — 6.2
HEX 10 | 38 | —24.8
N—tn e 7 —F — 4 66 —54.9

#32.3% Ly —-7

(185 A)
WE | RE | OEK
74 av 131 1 71.9
5o 112 0| 60.6
TS 92 1| 49.2
FLE 90 2 47.6
‘ERE 80| 17| 34.0
A 56 11 24.3
F—% - 36, 10 14.1
R 41 19 11.9
ERas Y 29| 21 4.3
TR 28| 39| —5.9
b =7 8| 35| —14.6
5 & 11| 44| —17.8
ERSE 15| 53| —20.6
Nt g—5= 3| 112 —58.9

25
F 322K KGHBEXLIOLO
3 A
74wy 69 1 73.0
5o 58 2 60.2
BEAGER 52 1 54.8
FLE 51 1 53.7
ERE 43 6 39.8
RER 43 6 39.8
b -2 — 23 1 23.7
ERay Y 24 | 11 14.0
ERGHE 14 5 9.7
Z b= 7112 —5.4
R 14 | 25 | —11.8
E ¥ 7 | 18 | —11.8
T EY - 8 21 | —14.0
—ta s 7 —F — 1 53 —55.9

#3245 & H
Trz  TAEBRERAL & (400 1))

BE TR | A
74ay 309 2 76.7
s 257 6 62.8
EXGRER 231 4| 56.7
FLE 212 3 52.2
EXE 180 36 35.0
RS 153 22 32.8
EREE 128 25 25.8
PR Y — 104 18 21.5
ERas v 90 43 11.7
R 83 82 0.3
Zb=7 28 68 | —10.0
' #F 42 94 | —13.0
NIE 34 115 ) —20.2
L= e 7 —F— 8| 238 | —57.5

IZOWTHRHIZH TR WL ETHINHEIPRLBELEZ TV D AR L TRES iz LB L8
33 #F BB D. FAROSEIZFWTYH, BERAERELZDL - T35 7L~ HAFO 33 4EA»

33 %
[#] (] [4] (] yyTa
ERE AEE | BRE BHRB IS 710y BR [ sv4 sre B | K
oL 55.6% 19.6 | 44.1 15.6 1.5 | 82.5 52.6 | 77.4 52.6 6.7 | 271
2 7AERNICE
A G| 75.8 58.0 | 53.2 29.0 8.2 | 93.5 69.4 | 83.9 58.0 17.8 62
Hintbo> | 87.2 68.1 | 68.1 44.7 4.8 | 95.7 87.2 | 87.2 66.0 2.7 47
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B 35 FEIIATTALLIV~T, KRBT N —7OIECBAEFTICT H2BEIETLCT
Wah, INBHEREETHECAGELZN B, FIFEEL ST THEREA LTI O
V.

(3) FRELEFOBEAAIZOWT, RETRIBREOBELEFE2HIIANDI ST
Evbid Gk [(2D). 20X 3 BBIET ZIZIEARELSENETHAIN, "M TRE
B THATHEBRELZRD X 5 iGRTAHI.

TMAnDME TEHEAL T, BBRAARBEERBIIIR 72 7T AV AT iz - TEOEER
EFCR > TPRECRVWLDORIICHFOIREZILT L 5 EFE Liv b RAL
ETH, SAAE—RIIFEOBBL LV Z LI OWTE S BT, 7

T OER BB FBAIO LD (), L2HEEHN (+), EHBTHaV (0). WHEH
(=) T3 THRDE, F 34 ROLIRERNEON.

%34 R
ey vy TAEN Yy TN = YT
AR - 0+ # & - o0 o+ H# &
5oL 13.5% 17.4 2.9 45.2 | 230 | 12.1% 13.8 2.3 47.8 | 247
HemoE | 89 20 196 745 51 5.2 8.5 19.3 72.0 57
Mnbvo | 6.8 9.1 2.6 545 4| 63 104 2.1 s6.2 48

HENTLOE, ThSMNISY, T2 BXRBERFEH# L, 202 rEMCEAL
FTeBIZ G CARB e, TIHERETELLARLLS. Mo TBARRELALISCER
FHIZFIATE22d LA, BOREEL L TEOREREALTNESO L ZAME B
Z T8N

5. MEFROH—%

B T ONLZ i, BECKHBEAMARBORINRILSER, i bOkHEAysH
BhEOIZHRTEZ., AR TREBEN 7 7o —F L LT FIBEtEBARZFAITLA»EETH
GEHD DEZFIZDOWTONTEI 5. BEXRBEOME, MK, RTEFEREITFE
LLTHE23.

HHFM 001 FEMFEHAIE, EXSEESRECREMIE, EHERFE UTHES & &4
WERENKEL IR -TL B, ZHRERENEHIZHBO TN 2BETHEOMEMDIEL
Ehhdnbinv., FITETEAEMOEBRELHRTZ2LE 7, S ML dtkd. 22
TEBEFBDOF — S RTED/ o, * QIO L ZAXEE 1 EFHENET O L L THE L.

BITKX %8 X



| WHEECKY RIS E T 27
Do REE © D, KRBT BDHE (BEREEZD) Th-T, KB 112 Tl HRE2
Tk, JREE 3 TEL 2EDLT.
INSEEFRBEBEBIIROTALE, F2RAXOHKETIZIE 9, 10 KDL 570N
Bohs.

p
P
L0 1.0
.8 .8
.6 P, -6
Py
4l P -4 B,
.2 2 P,
Py -
e %0, & 10 25 4 60 8 150, 4
M 1% [ ff{
1+
£ 9 B HEE X W ERTE %10 X #BREEXEHEAE .
Uky 7r—-7 Ty 7oA=7

Ik AVCHETN 33—34 EOHBHERPHEFEL THD L, BRI LY Ml Tk 770
—~7OFI1EEE L THRL 38 M, 53 AHEes. ZOFEMEBCHTE p* #F
8, 9 Mnbkdd L, HEFEWEITINZ

0.84 0.08 0.08
P;.§A34=( 0.05 0.80 O. 15)
0 0 1
kich.
NI 2ZRFENCEEYE L TR
0.876 0.062 0.062
P*:( 0.044 0.798 O. 158)
0 0 1
LELE-T5. 8, THEF 3536 EDHEB MR L HEE T A1, MLy, K1 OFERT
B% 40.4 7H, 62.5 FHEHEELT RAKFZI77 705
0.82 0.09 0.09
Ps*g%:( 0.04 0.78 0. 18)
0 0 1
AELN, bhbho FEFRIZOWTUL, BRI 35 E 10 BOBFR T b x5=(0.489
0.233 0.278) (ZHIUZNEZ MeLy Tk T 0FEGERLALDD) TFT HE, [EF 36
£ 10 ok 2% E~7 P LOREE X 2MEbND. BIL
Xs6= X5 Pab—3= (0. 410 0.226 0.364)
NELNS.

X5 IRV BEOKRETCHELD, HTEXBHEDOERENKRELL-TDH L 57
ERZ I EFRBICHHEAT AALLE VO TEDBELLEEL AT,

DX ERBRATIEG BEREOE 0.086 HTOEENELAZLICAS. b L BN
35 42 12 AED ABR Uik [3]) DR x3'=(0.642 0.145 0.213) 1= P 2 8H
FHUE, Xa'=(0.532 0.171 0.297) ¥ 7c Y, %5 =*BRLHEOESERIML 0.084 & 70 5.
KEBEDOERRIZOER TEETERABT VW ABTEHEED T, EFEETOMN



28 MHKEWEFTRS 9% H15 191
BEBATHHEE [4] OB EE (20.0%) & HFVDT, (FEECEEWE 52 {hiz
FIERROMIME EMEEREO T AVvBarZ ilinnd. Blb HEHO 23 Rofitis
B (BBF 36 £1 A 1 BEAE) 2,188,000 125 L TidHy 188,000 B \~3 Z kiZ# 3. ZTHik
HEFN 36 EFEOBETABEAZER 100 TAON 28I Y 5. MEROEERE, HEHETO
EEEOBRIIIZITIOBRETH - 7.
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i, EMTERL AL LT L a7 EE e LTHRZ A 0hb Lev. - TUEOR
EiX puy DHERIZND - TL B9, EROFELSMNI oL DER Bl ZB L 0EER &)
AT, L VAER py OWEEITI FEEFEERE OV, T DWW TR THT & i
TR THY, FIAMRTHOHRBI LTIV,

(R SR 727T)
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