HOKKAIDO UNIVERSITY

Title HEETEODH
Author (s) KB, ®; YAJIMA, Takeshi; k4K, EBE= ft
Citation BB RFERIERE, 21, 137-165
Issue Date 1965-03
Doc URL https://hdl. handle.net/2115/10828
Type departmental bulletin paper
File Information 21 p137-165. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




LR NoW R

—HRABL TR T 5 FEMEMEEREERD
BEELMRFAROCERNER ~O @ H—

hais
i
e

I & L & ([

EHREGBSTOEE BN, OFFZROGHEHNREF RO HEREC
BE B EEEORE L B%l, YOR@BEBEOHEBITHL LTER SH
AEEMRAYIEZ AOHEOTHEEO T HEM RCEAROFERELYTH
THZEThD, $—OHMEXEBETHE, FOHNYERBEFESN L
WYY, ABOBMIIEE LCEEELTIRS LD TH D,

HBRAFRES T BETHS I HEEOMBE L LT HI L FES
M, BERHERACHEROBHENT b, HRETHOERLECHE
W¥eEEHL L THBOREH - BAEFELWLONRD DD, ThHOERC
B o THEBEDTHETE AN 2 ¥ CRIIREBADORENB I TV 5,
FIHAHAMEE - FESFCE S CIKFWFEROBHY O E LTHE
MEROHBM BRI T 2402 T lobh Tuv a5, SHFEROFAT
BB EER O DB OBEIRINEE - FE S LM A SERACBE
?% EHRPIFT D, e BEHE SIS T MBS EE Y e 5 8

, MPHEkT2FEOME, @MENEELEE, ECRRIIMSITICE
bfﬁﬂm@ﬁﬁﬁt%%km,ﬁﬁ%m%ﬁﬁﬁ@@fk%k@%ﬁaﬁ
T3, '

AREBEBNTR IO L S AMANRESFOREYER L, BRcEzD
EEEGBCETAEMAYEEN AT A TR ILHIS, R 7Yy ran
AR OSSR ER T, LI L L TEY L-AERO AR T S,

® R. Frisch, “A Complete Scheme for Computing All Direct and Cross
Demand Elasticities in a Model with Many Sectors,” Econometrica, vol. 27,
No.2-April, 1959

-137-



Fie AR S5 BREMAERY B LT, BOMEBYWEA L, FORKF
HWEREBRET 50

HHEMLOBSIFEERTOBE L B CHH LARE YL - T D
M, FORBEERNERDELARLI>LDOTHD, Tthik, HHUMOBRADA
MEDHOBBBHIDOLKIEL, BHONTIT KEFELAWT & &% B%RT
Do MMFHMIILEEIMBEATNARNTAL I ERERT 5, BEROKRE
AR A ER T AEEMSOMS L3R, B CRENLEST
HDHIENRABID,

7YYy = OBBTME S TS AMCER T 5 2 LAk S, HINFEE
OMFEEMEE AN A RROEEOEMMEE L 0 E S EA2F 2 2o A
NEMCE L TECRZThIEE, LDO3ODAT 21— —BEROAK
B BRASRA TS A O BBMEY B A L THE SN D, - THHE
BWEEAZ D 3 DODRT 2~ 2—bLEHTHI ENTRTH S,

BF D) = FLER, ) s - —EE, D) [EREE O B
5, BROiv) BEORMNMIAMEEOH Y & &G AT, BRP
BEAOBME L FEOMMEME L OFEBERLYE L, RRIBISEREDOMEHT
EHOME ARy OB HERWCEBATAZ I L - T, BEOME
WREMEVE D MR, 1) FEOMEMMME, D) BRAMBYE oSN
P, ROVIV) BFEOBRBMMHHEEBEICL . CTExbh b, HHEMKY T
BT, FEO TR ABENEHEA 0 & 7 ) R R %0 F 5 (s
FE O E & RRT BSOS L » TRE SR %,

IOk S ESEME D R, ) FEEOFREMNME, 1) BA
HAEGEOFEHEBED I 2D AT 4 — % 10k - TRENICHEIR S,

I 7YYL a10h%0RBAR

F—BEFREYL2EELDNDLEMOFENL, FABKERERLA 32
SIS THHRENBEADFEE L TESRL 5, HHOWEEEL X, X5
ooy Xy BABEERBEAZ RO L 5T,

(1) U (Xl, XQ, ...... R Xn)

WIRT B MR E 4 Py Py, Poy, B8 GAZHD % a THRpbEIE, FEHR
RLKRD L SR EIND,

2 P Xi+ Py Xot-eere- +P, Xp=a
WEBBOMBROF B TTETH D & TIUY, BEESERTE R
K@) & TROBMmMEHIZL » TikE 5,

-138-



U1 Us _ U,

(3) —_—= PZ PR Pn
BL,
6 Xl;", 7,
@ Uk:%k ), (k=1,2, -, n)

INLIZHEBI BT, RAKOB L HBEROENIIC n HCTHELVL LD,
KANBEAILRERLMBROFMBOEEE LTERD L 5ICmE+ 5 2 &2

TETH Do

(B Xi=¢i (P, Poyr, Prya), (i=1,2,,n)
T B D A5 TR

© ew=20Profua) B (kOB COMmE

x i (Pryees P, @) \ROUFTBIRFT &

=k OBEEHMBWIERE, £k OBAR TRMBEBEE LTS, £
B8 5P (E X

) B ERe e P P (fﬁ‘;gm%)-
FH R

® a;=P; Xi/a
—*ﬁxﬁfﬂ”f;ﬁ@%ﬁéULFm‘iVOi‘F”B@ﬁo®§itlkE*f£EEf§§ HRd B, Hit,

® BaE=1 (=vragan®

@ Few=—Fi Gl aRsan”

10 Eiten/ar=Ei+eu/ar CEHBEFKIG
Lit, arex—a-eni=—didx (Ey—Ex)
6611 _ 0E1 ®

dloga ~ Olog pr IR
HE@ FHAEBAOMULFRZHAL TRBAS LER L BZ S 2L hRkES,
HO TENFEROMY PocBAL CRBS LELC Pr/a % Fe$ 5,
2O BROBRRLA S 7 —-DEBYBEHT5.
O PAHEREOE RKFEREAHGETHHEE (~y e OFFIORFHM) % A
WhHE, ALy - sn=ent Eiex % ar THRU IS DIL 4, b oW Tkt

aXi P;r,
HTBbe [Fur (‘oPk TYZ);]
HO #2RIFERBEHRD L E,
) deis Ozlug @i(Py,, Py, a) Rlog @i (Py,--, Pn, a) _ 0K
dloga —  olog Pi 0loga ologalog Pi ~ olog P;

3

-139-



= v PV EH LA MO BB LY T OMOFLEECME L DOk
N1 THB &L, 7~/ —HFHEH 5 MO MR BE 4 2 EHE, 28 X% H
MEDR T EDMOFRRAME Licb DORMNEOEHLEDED
BIE LW ETHDH, RMKEHERFIICOW TEE, TXMBEEED R
AR EBEEOADEEHE L 2 &, BETIZQL@NEF3 L5
BTOMBROFENRE—LR MR DT5 & EFERRE (L L
W ERERT Do SFBRE, 2R O 5 IR RER B AEEE T H
BLLEOHIL ~Y e OFVIRANHTH D EVIE LY,  FoREEME
BE, kFOMBICEET 5 i fOMsHtkiEs & #o LHILRTHLLLD
& DFIE, kMO TR ORI T D kMO [MigHkEY ¢ 5
DEMEBETCHRLLIDEDFCEL W2 & ThbH, SR DV T,
DM EOFENERENBIENTEEE, FBONEBEDOET T
T3 POBEBMBHEED LD O LGB OFHEOE T+ 5 { f1D
FIEMMEOESFDEHE LI ETh b, :
RARBHHE® 0 @ BT AHFOLRL LTRE SR S,

@ —%—: gﬁ == g: =0 it Ui=wP;
o FRDOBEEREY b D,
a[]{¢1 (Pl""y P’n: a)f”: Dn (Plv"'~Pn! a)}

a = @n41 (Pl,“', P, a)
ZIZTei (1=1,2,,n) 2 Xi & Py, Prya D B ELTERLLIZEDT
BhH, BEMOBRRBABOYEHL
o U,=U; (X, X
INHnEOABRANERCE L CHRBERRNFET DL EEAEZRD LD
WHERT D,
tn Xi=Xy (U, Up)
LFiEo R0, whouTZOO%hmw% EHET D Hin,

. 6U¢(A‘,--~, n) F ﬁﬁ%/jjﬁﬁ
® Un= Xy U{(Xx, ‘y (mﬁjﬁ?'lﬁi{L)

X (U Uy Uk TEOBAR
0 Xo= o U Xi (Usyer, Un)? (ﬁﬂJmaﬁi'Ffi‘:ﬁé )

2O HERESERTH DB, I, ISR L THREROETH R
CHAOMTH D L, YRS, B0 L FRFERATENTSH S,
HE® o MEERKOMIHNERC X AERC Y > TELHEE S -0 6&%%(13@«}}%
DBETHB. [T WDy w]o




SCTHEINEILIE AL 2 0OMIEBE S R RO~ ik
CX s TEDAMER L > TBH, E2REFHMN0LBLI DL
BEEMME BT X 5B EEYFII L ThH D, Ot TH TR
BEh 5B TBONAEERERCEOLE L —RENERC L 2 FH
BEICEERTHIP, O7 ) vy a2 LFHEOREBLER T B
— BRI ER R A EE AL L s THREZBHAL TV, 2hb
200 BHELHEBETHOERITK W T—RNAEES TRinwg, BRI
O TEREERY 4 - b, i, (HORRYBRIMOEELEER
R LTHAMNED, £ kMOBRFREH2EITEME £ 512k
(b —EE LT), i MOBEREL ENLZTEAEIERULL B E NS
IO BE Y 5L D,

LEDO2OOBMEMOBREYANS 72012, D EERCANTBOR U
B LR 3,

an = < an 0X; _ & _ @
(20) 0U~ —32=1 aXs : aUk —§1(]i3 X.‘i)c—-Bi;C,

1 G=Fk)

0 (i#k)

LT3 (Uss) 235750 (Xsld DHFFITH D 2 E xR LT 5B,
FBAFESHOFBROMEEEMEIRDLIKCELEIN DL D

s 00 a ., ; BB 5
e b= G oM, (oo i)

w00 . P (fm@%@f@{ﬁi%> (FE?%F)??%@‘JH?@)
FTOP, o \RUFTBIR—ES [

CHBTODOBEMITEEOBMEME L FTEOL 5 2BEND 5,

) S (22 XY I —~DF L &)= {

ov; Xp wUp Xi 3l Xa

=® X W L2 2Xx Ui
ali X .
Faxy o (VA0 USS00 & 8);
aXx Wi 1 aXx Uh .
v, Xx v'Ur Xz ol Xk 7 Ui Xi’ (707 u>0).
¥’ oXx Ui

HO HEEEO—BIEBRATEELTAZ ENEBRERSOERLYE{ELTH D,
- U 2 ol 2aXs ali
HO 37, =2 3X,  oUx ol =%
Uiz ol oXs Xs Ur
“ T &% oUx U, X, 0%
H® o e REEERO—BNEBICT L 5 BEEY Lol BEREE v SIS
BIRAFSSAL @ TRt e,

- 141-



(23) &= :v:l UisEs,®

Q) wr= él Uis €5y — 6“:,
@) @& Es b e ITDOWTH 4 RTIE, @
&) Ee =fo; Xe,

@6 esk=wki§n; X+ Xex.
B HYKDZRAEBE D,

Q) as Es=as&) é}l X”:sﬁl as E s_% %la’sxsi-
@VDE AR L@ LD
P —
& E 2 s Xss

D ELICEZ A LT, ®
0 wr= (ock + s% o Xsk)a.
@WE AL TC@AEH N5 &,
G ew= —(ak + :;Zl a Xs,o) E"\é KXo+ X
= —(ak+ é as Xsk>Eg+X3k.
RSB B DB HEANE war & BZRIRMT 0= FU/0 X 0 X & DBIRIL

o V=05t B Liouy . Uy,

o2 a 0(‘1"0}) a ‘l/”wa

2a 2 oa Ve

+o%a (WFE0; 0 >0DEE);

282 Pr 3(¥Waw) Pi aXs Px
oPx e oPr VYuw =v 2 Us oP:; v’ Fer
2X
Fowy (‘V”—LO Us>0;; apss*'éO)
o oot a_o(PE) aPi_olh o gz 000X Xe o _a,
ta @ T—5 U " a Ui~ 0Xs da Ui Xs E is Es.
(7)

20 e P \P) mP oUi P P P

=GP e = 0P Ui —oPx Ui 0P P

7 U, ()Xs Xs Py s
=2 9%, 9P, Up X, = 0%

-142-



ECHEDOWRAI B A MIEE Xa LEHS X u=0X/0Us & O BRIL FiE
DEBEOTH D,

0X, Uy Xo
0. X, Uk

Uis & Xlis L DBIRITKRIC L DR SN B,
8 3 U X = 3 U K=
$=1 kK S=1

(32) X/Uc = = sz . Xi/ljk,

ERIZBNTHI (X ) 75 (Usd D355 TH v, (UDdRHiRTEIT
BAINL (X ) b EIWAHRTHTH DD (Un) & (Xu) ORI LD
KROZHKA1B 5,

B) U, - Un/Xy=U;g- Uuw/Xi; Uy Xs Xp=Up Xp X
CIDEBIRIT B R L BMBERCEZTE1 D, WEHEZEWDE=RY
CIDE R LA L ThRE LB,

69 s Xi=aw Xan
GBI A LT

B0 esx=-— (ak + .9% (243 Xm>Es+Xsk.
He@og—REa fAnT

@ ew= (e +TEEVE 4 K= — e B 1 +25) 4 X
w w

G RBNT k=5 & BIT(Z,
Es

w

B9 eo= —as B 1 )+ X

BEDBETEE@DRER I, IALEHRMELOFED TICHERIC

HO ROFERERRDDL E,
% Us Yi=bs, (Uss, bs 0 %50, Yi=sg_71Xix bs

n k3
20 —ar= Zas(Xsk+wk > Xsi)
8=1 i=1
n n 7 ” . ok
=D as Xspgtor 2 2 as Xsi= > as Xskt =
$=1 8=1i=1 $=1 w
n A
wk=—-(txk+ 2 s st-)w.
$=1
HO A=A DL ¥, AB=1Lt77%,
(AB)'=B'A’=B’A=I, B'AB=B, ..B'=B
=@ U Xi Xov=Ur Xx X (0Pi) Xis Xizx= (0Pr) X X

i Xix=ax Xn

~143 -



By, FEOHMEH#HETHIERYEM T 5,

KRB OB L CHEFOERLET,

@) AAIDLE Xu=0ThHhL i IR TOMEBARLTH 5,
0 kA DL E Xu=0Thiu, i MIZbORCORM LR TH S,
BN Xy MBOLEFR DL, X WELHI EMNG 5D, - TEF W
QWD ENP—DONRFLTHEE, $5—FHORELHLT . Shb iM%
BRI ODEHEHTZ ENTETD 5,

6 kFiD L& Un=0 Thiu@, i b0 R Col & HABmZTL
B

@ ki DL & Uu=0ChHNE, i DR TOMEBBHELTH D,

INHBHEDDERDFR, ERn—D00 M IND L EFMOBTOES L FHE
KEaEhd, @

PRy @ FEETIE, I B\ T BEO TRIRRIE A HEE X
G=RNL 0 L7ch, TEHR MMM ER

W Xu=L22 Cprposcon e mmnm.
WA LS s & d Kz g,

PR TCOMNERYRBETHDE VI EELRTH Z Lin, Btk
EDsHERPEOMOICIVTHARETHD L TIE Xa=0L7 0,
BVL DRDOLNBZRDFEE s & i Kz i,

- Eo\ (BT hifLEHMLED
@ ea==a {1455 (ipae s cmmmn)

LR FHBAROEH LT Do @

HO —“MATRHAMyoLE, 02U/0X;0X: (=Ux) =0 LEEEHL, i OR
RGN i OMBBCORKET L EHEWRT 5, :

H® 60—\ T, 15 (Un) Db DT 0BEEXR AERYBRLVL-TRTO L%
Lune &, ST 250BERITAERYRVTRTO &t d, Fletoiind
BLRT D, 2D I8 LW NASDERTH BT EHTRT o DR
T R HAMIORTOM LRI D & & (s D & Xa=0), NI T X
O THBEMD =k DS Un=05705, F£-TE8) &40, )" &40, X892
FRENRFETH D55 4 DDFERICHERITI

56 AT TR TR R 2 REFHMN 0 LF L BHETH 5,
Uy=Un=00 L &,

Vi y=¥"U, Us+v' Uyy=w" U Us
S¥7=0, (U;>0, Us>0).

-144-



B > T, ARG A OB BRI 6 23T b2 DG EM L A0 T L 0l
WCHE SN Y 2BA, BEEMEREBTe OHERE, HEMHMEEE R
CFHERa OE«OHEECL V@I ENTELRD, X IEHBRMEME
WHETHIMEEMEOBTOIGAME & WIS EREYRT S &
7l FPBEOZS0MHEE, Ey, ailt I YW, TRH B D,

5@ NRMOBEITIL, FHEHMEELSIICE W C EEMRR%EOHE
ENHBEHBEE THHEMONL I ENBKRDO L S HFHRYHWD Z EATF
HETHbD, EHEMBHMEE e, FTHHLE a ROFTEMBEME E B &
5 DT TW% o1z oW TR

 E(1—aiED) (i B DG TO
W o= Tk’ (m@aﬁﬁzw )

ERZENCoDERHETIEE, ~BORBN LMK HELT
B M E A WO 2 iR CHBUC KD, FNBAE 2@WOEIIZRAT
bHo BHAMNE L WS EENHEOEEETELHFETHHEAIE, LD
BCOMIZETS o0 OHEEINLEE L VWEEYRTEELDND, £LDLE
@ DEAFEL TAQRT@ITAA LT, fhoR TooEEmmsHELE,
RO CoOZE Mg HMEAY kD D,

GDOEHRFEHT BTG > TULWE—DDHELZH D & HBETH b,
@97 G 1O THEL &,

oy Ei By (i L REFE DR D )
e+ Eiy \ LRI\ NTR A/

S OESITBED (GR) OGRS NTORARS L HEET A, Bk
TRDBID e T e XD DHEE LEEL, TOME o OHEEEATESR & 7
HENRD B,

@ =

 DEE08), KT IS U, Xa 03816195 EREROLHE L A
LChbHo ks, FHMsOREREREE L EIRT D LCR&HE o L0
5 R CHEEM AT 5 R TH D,

EE
=) eik=—‘Eiwk"‘_iZ)ﬂ
E,
- eik/wk+Ei=—%E—k=—"“%E‘i‘=eki/wi+Ek
H® P74y Yy —OTEE TV vy DN, YA rOHERENT LR

THETH Do

1. Fisher, “A statistical Method for Measuring ‘Marginal Utility’ and Testing
the Justice of a Progressive Income Tax,” Economic Essays contributed in
Honor of John Bates Clark, ed. Jacob H. Hollander (Macmillan Co0.1927),

- 145-



LR ORI, WERBFELEZDLE, SWAENELCHRAKREOEEIC X
S THERINIBERCIREIND, WEVvE (v<n) L)7s—-THHELY
ExhE, BRBEHCTRECHARITHSELT

Ww E>voLF Xu=0, (1=1,2,,v),

iy DL E Xy=0, (k=1,2,-,v),
Hits
X X Xon X+ X100

}:(vl"'Xw'“}:(vn = )O.(VI"'XWO """ O

an"'Xnv“'X"" O ...... O O """" O '

v OB S REER RO bR S L FICit, a, EiRU D,
FERHBEEENC I 10 2 38 MR IEME e (4,=1,2, -, v3i55k) MNBFEL &
5o

e MRMIC RIESH S B BE, v EOEBEMBEBEM ew X KD L 51
LTRDOND, BB HELE LT, T x—2— mHBEATH,

y .
47 /Jk=h‘é‘lan€nky th=1,2,--,v),

v
2 — 200 Ly,
hFEk

49 ew=
243
e & ew DERGNIT e N F 5, AN L0 i kB[ TELEIN S,
n
4 m=—ap—ahen
ity

WE—DDRF X — & ”—‘727;%‘:7\—9‘—50
60 ﬁ=§lanEn

PP. 157~193;
R. Frisch : New Methods of Measuring Marginal Utility (Tuebingen, 1932) ,;
A. Wald, “The Approximate Determination of Indifference Surfaces by
Means of Engel Curves,” Econometrica, vol. 8, 1940.
BTV vy DHEXICA LI EV. vt —0%lhs 5, F.V. Waugh, “The
Marginal Utility of Money in the United States from 1917 to 1921 and from
1922 to 1932,” Economerica, vol. 3, 1935.

H@ CoXSiskdbhs e OMEENRAMERTEEOL, BIORERAIME
RBEERTG, 7Yy RO BT TS B

~146 ~



®ERWDOFELZARA L TKRAEE S,
o = —a1-a-pa+En), (b ).

6% G ITDNTRIFIE, ®

—BE;
6) @ = .
a-{];f—ﬁ
WROITFHEMCERTHERD L 5 TH b,
_ v E 1 v
63 ew= (l—'glanEn)(l +—k) (1+07”§kdnenk)7

@

Ek(l —ElanEn)

6 @=5 T .
ElanEn‘F enn+ ahgkanenk

GRBEHOLE, mTOTHAVTE) Lo REDH, WHBELYERTLHEM
O E MR @9 1T e RO BN B 5 X Mg HMEE
el L > THE IR D, v RMTF (ewd OEF ROTFHIMT 53X
HEMEEIIOE L > TEL BRI B,

hhaNRMDL &, HRABERNICKID e BT RDWIT L » TED
FRHD e 5 E T 5. k=1, v) OREHEZEICAAL TaD
TOVvEO HEELBD, chbDeRNETELC HE & BRBIE, £OD
FHEE B RO @I RA L Cen Rl e BHEEINE, DXL T
S HEMEE D n RITFIAH ML TH Z ERFRETH D,

b LEMTEND enn(hFk) HHIICHEE T 5 2 & MR BE&E, 63

H5O i —a 1-U—-H—U-p = —a p-a-p 2],

a(1—-PE, . A=BEk
/Lk+wkﬂ=—“?—, S = ;i:'{"ﬁ

v o v
'uk—n;c @nenk _ —ak[l-— (1-pa+ g)]—~n§kwnenk

&g ag

e exx =
~[1-a-p(1+2 )J———Zaznenk

=(1—h§;ann)( E") (14 2 Sjenen)

@k £k

Ek(l—‘szhEhk> Ek(l—zv]wnEn.)
HY o= Izli}lk/fsi

Zw En+ Eanenk %}wnEn+ekk+ anenk

—147 -



KT DREDHD EREOCTFTBRAHI L ZHe B L T ew D ERECTE
EHEET T 5,

EThod LERBERICKT 2FEOE MBI E Xu(h=k) Z R 5
LWL Y en BHEELL S ETHIE, KKOZODARTF 2 — 2 —HEELT

6y Ex= SanXng,
hFk

60 Br=D00En=F—arEy,
Pyt

BT L hkAEED, ®
67 Evanenk=f7c—ﬁk (1+€k) .
h &
EREY 6 DOETMAA LTRSS BN HRNLD

- _1—‘akEk _Ek
69 ew= Ek(“k 7 ) a{—k

6 DEDDOE—THITF AT Fioki 5 @) LR T, FHIIBEOLTX
BRMODABIMGREORETHIS, NOWHROEM Ew 0 LERUTH
AT A LI TSR TS e O EERCTEYHEL 5 5, W
FE=0 LT, QITWIRETINS,

BRI, PRARZOREBZOWT, BANHECHEA - BB T28800
EROCHBEDHH - ﬁ&btﬁﬂ& RO RECA B DG HEET
M Cone s, RF - BEOFELBERVEIKER SNy UM
L BEERAER G BB L OEEFE T » Tl THN DT RO M TR
LSRRz ThL ERBaINnG, @

6 anen_k an[xnk Enak<1+ )\J Eanxnk Eanﬂh ak(1+g)

=& — P - aa:(1+£) .

B2 D) L’kk=<1—kélwh,En>< +Ek) (1+in§:kwnenk)
=—hé=¢anh+T—anEn . %- 1 {Ek wk(1+ )ﬁk}

wk

Ek>+Qc i

= _Okak<1+

(277

H6 Vo OFHECENTHRAEEREYHEE L RETOBR?S, FhAbo~y &
DFFNC I B IS AERIAER L 0 LHHEN LB/ S W & 5 HgEy
Tdte, W, B 32~34 BT 5 AR O HEEE GUUss - &
A KEEZ TSR AT O BFIE—— s PR BN BT X B i — i

—148-



34%4%) ThTH ~y tDFAFIRKDO L S RFEHIN D,
- — 012969366 —.010585514 —. 002270559
= 53;5;;i]== —.010585514 —. 016563848 . 001954693
\—. 002270559  .001954693 —. 025688556

il 7UV>J@$%®%§¥%%M

7YY rapBEn FELBRIFHO @, @0 ZRNThsrrbIinb
@%%K%%@ktfﬁﬁ%ﬁkﬁ%ﬁﬁ%ﬁ&5o

1 EEEE M & FTE MM & OBIR

BIEH € & 0 EEMEEEEL TREEECET 2 ZREBRELTEAD
oo

€13 = —Ez(ai

E E — Qo Fiy
o) byp, 1) (B EIET)

altiE, elEE, WEas, X FEHE L Ceu s Ei b O—BisBERE S
57K%bT&m®%K&5(i<—w®%ﬁamuTﬂﬁ&% e X
20

(aid ~1)2 ]
4oit

B+ s 20y —FRACESTRENFIECATHY, {#HR
t&%@xi O)» BAFBHRTA LB D, WHROME LTOMIE
BRITATH D, fE- CHEBHMEENTED & X MBHEEENRE L 2BED
LA ERT D, E1oi MR (Neutral good, gX—O)O)%AkFﬁ{%ﬁJ
ENO, HRHBITALTEND, FIBHMEEN O O L FICHE#HEEN O
L BB A S AT R Fic i MpTRE (<0) oma
CORTB I RE, MEMER L0 7k C en MEEYRT &N
LEThb, TR TRUDOBGEFTBHRNABHRILI I RENI LT E
Wt b, DL IWEER I OMEF 7= v EF S, M, TR EEER

~149-



5L &I, TIBHMEOEDBHADAYERT S5, TR HA M
THDIND, BEEZEHEDTFTRHAAY F—OFBRCH TS DL 5 ki
MOREBR B THID, FLWTHOBETH, FIAEEENOD L
EEARHEMEEIREE NI ORFEWT ENEI SR 5,

AR EMAE & TS MM O MNP RE S X EBET50, AENEY y

TR To

ok —Xi6+ &
y=Eit+eu=— ;t(Er‘l ;“+ )

YR EDZREETHY, ROHERI|EBLIE®,

D l—aio+ 6 Ei<1 Olzé‘)@}:%’ E>
(24} (243

i) B=1=0E8 0y 5, Fi=

(23}

(27

€41

i) O<E; <L—ﬂf—+£@ L, Ei<

E;| >es

iV) Et<o®}: é?‘,

HO %—wmﬁfaxw,# HER

32 (322) aa » G=1,2);
oxy AD(i dxp L ( )
( 0?1) Dy’ ba (<O -

Dyt 2 GO RIT 5 4751 i‘:, D(™) 2. D, DEEm A7 L35 n 31 & R TR T
TED2UMIIRTH B (Dy 13 3RAFIR) e HRHABLTH BN D,

Uy O P
D=0 Uy P
P P O
ox: D —PUjj
—0—a_= D(:)——P2U22 PzUl >O (WéJ)
ok, ZMOEE, HHODH
Un U P
UnUp 2
0z D) |0 0 B
9a Dis [UnUz O P
Un Un O B
O O Ug P
P, P, P3 O

SRR (—PgUuUas“PgUnUzz‘*' P1P2U21U33+P32U12U21"P?U22U33+P1P2U33)

-150 -



SRR S5 7 TRRT R,

y

leii|<Ei
Eil>ei
Ei]>eii gy Ei
0 leii] >Ei q~—aid
1— i+ & 4

PR MR e SO & F I MBEEEE —1 XD REWA, HAX
PRITELWHERTRDS LG,
a) E>O OFiH
@ F=—1 DHE

i)—@<&<i®&%,m<—1
ﬁ)&=—®,i@k%,%=—l

n00<a<—w,—<E<1“W@&%,O>%>—1

LI E O —BIICRES RIS, S R DR oMk ST

%o

B8O y>0rme, B>ITHEEE g
R e T

Eit+en>0, Ei>—en, . E>|en!

i) Es<0D & &,

Eiteiui>0, Ei>—eu, —Ei>es o B e
— @ )
ymoknlL, m=i—%;iﬂ

Ei— leiil
iv) y<0 &< &, 0EL
Eiten<0, Eil—~ey, Ei<lcni
HO® hLHOEBRITREROHEEY BV TESCEN NS,

1 wiw+w

-151 -



;o =—10%E

iv) Ei— Zaiwﬂ)&é’, ep=-—1
v EALRE, (0<EA=E2)n s &, O>er>-1
b E<O OFiE ’
vi) (1—aye)— l/(l a,w) —46¥1w<E <00)}; EN 0<€lz<1

20

vii) Ei—(l Q) — I/é; ow)? ke L ;y,, en=1
X ;

viit) Ey<1= a””_‘/(;a W) =400y g o>
1

RO LS CHBRMEEOELADTRDOBEICE WTE LA LR OHE
xS LT, MBEEEOHMEREND, HABERIMABEOESEE
RT520d -, TREZRTWAHELEVOHME LS LAE bR B,

2 WRAMHMM:AE & AT B - DR

COBRRITRD L SICHBCERE IS,

Eo (i Al
ezk—_a’“FL(1+ )’ (Ul)gi\zk‘%?%g;;gz) .

i EH OB R B HIGRND &
E>0 D4
D) E>—anDd &, en>0
i) Ex=—anr &, en=0
i) Bp<<—a D& &, en<<O
E<O %4
iv) Ex>—an b &, en<<O
v) Ex<<—an kX, ex>0
EDBEHII RS CTREAFESHOFEHEE o ORI HREIIIET K
Evo TNIIHFEHRMBEOHED AL O, HIBEHE, EHABRORES
DEEREFHLE T TERLESTH Y, FBHREHEOBEH T KW
THIRHE I 3@,
FHERROCRABFEGH & OB T, MEMEELFTEREE» LT &

2@ R. Frisch, New Methods of Measuring Marginal Utility (Tuebingen, 1932).
ZOBEC DT, Fla, ARFER, (HRino G CRERFHREL, 1960
EB_EA, "

-152-



M HEEYEE LD &, HS#EEEOEENHRCHEWRETHD
ERVEDFEEEREEDZ LICL > CTHHEMOBEERARINTHHAT
D TCEBEFE V.

V ERWEH~OHER

FECHT A HRAMOEEHEIC KD 2EELERTH 5o AHCHL
TE7 ) Yy 2O FEBEEEEEYRROBFERCEAT 5, Btk
WTHREOMMEIEEHEICMAICE S 2D CRAT Do

1 TEEMEOHTE

AU F BT, BN —BOWEE T » T EHRERO—HTDH
SIEHHE DBFRAED, BH32~34FEEC k5 EREAEREFEAETH
EBORFTEER RO EAEHITRORNYMHEE (REHAR) AV 5,
PRz chboERx ATl eaY, FeyROFayiro=
BORSEL, v +OHECHE, CHRBERELHE Le®,  DiEE
B, £ROHEROMEBEGEOTIER S HECHRRYE R
BRDBEDOTH Do

U= E—408, 707. 623 p1 —446, 124. 657 p2—461, 918. 164 p»
—1,748, 920. 716(£,)*—1, 360, 417. 173( p2)* — 426, 236. 641( ps)°

+2, 292, 447. 143 p1p=+483, 603. 906 p:ps —409, 658. 394 p2ps )

P pr, PR ERTREY, FEYPROFEEYAROMKTHL D, HHED
cad, LTOBRREZEETCLIEMIZEECEET D, it o, po 6%
BTl ExE, MBEAEOFE (REH) ExTFREMICHKEL TE TRbLT
EFBORRMAEEIL
w=—0.00085530 E*+1.12621474.

TROFBKREC ST AERFTEDNOFBREMEM 2 LRCHE-THEE X
N3,

FrigsiiEe othc RELBEREMOZT HERBOFERMECE TS
LDThHhD, HHEERROER L b=y K VBT 5012, T
FM2EBCEALTRD L mEREHW®,

HO AYILKRE, FEAMNCIIEIRE, XEE, EEE FRMAC IR
R, BECE, B B BRANE«EEL T 5,

HO® JUl, ek, BB

HO =y EROREIRENEY BT S, EAMEBRD8.2%icS58

-153 -



B1x SHORERESUER

M B ha ha ha ha| ha

0.3~0.5 | 0.5~1.0 | 1.0~1.5 | 1.5~2.0 | 2.0~ N
#t
3 8 (a4) 145,472  161,158| 171,528 203,228 221,719 180,621.0
R () 90, 572 96,236] 105,369 135,362 179,764 121,460.6
AT (23) 96,432| 102,881 124,457 160,930 172,292 131,398.4
B A M M} M P =
i3 % (E) 332,476| 360,275 401,347) 499,527| 573,775 433,480.0

BHEEITE AR MR TR LAMEE L, HEE (BM32EE) KBT 51
TOROMELY 1 LBnknb, EHOBBRALHENRORCIT HH
WOBMEE—HL D, E—FOBREH TRNFECI I KD =
VIELEREYRD S E, ROLIIEENEB LI,

Z1=47, 005. 1+0. 30824 £(0. 992)

2= —34, 080.7+0.35882 E(0.981)

= —12, 924. 4+0. 33294 E(0. 986)
A OB E L ARBEREO

BREHENBREBELYH b T oo, BB EEOREMEEY
LEDO= v I AEBE L E-ROFERCHERCETAEHNORD B, T
BIHE, BWEE T BT % i MOFBHEMEE E AR, TREZI N 5,

— _dz E
E=gE " o
#H2F RERERREOREHEMLME
[ ha ha ha ha ha
0.3~0.5|0.5~1.0 | 1.0~1.5 | 1.5~2.0 | 2.0~ B i)
Ey
'ﬁ W (Ey) 0.68556] 0.70261 0.72466| 0.76612] 0.79003 0.73976

3k B W (E) 1.39992] 1.35802| 1.31002| 1.23478) 1.19837|  1.28059

FAMAR (Es 1.132190  1.12076] 1.10708) 1.08426] 1.07256|  1.09836

FHILRRE 1IROERNOEBIICKRD L 5B DI D,
PR 0.3 ha KO BRITE B ANV

~154-



B3k BREHAERNIHER

B @ ha| ha ha ha ha
0.3~0.5 | 0.5~1.0 | 1.0~1.5 | 1.5~2.0 | 2.0~ o8
FH SR

£ Y lay) 0.43754] 0.44732] 0.42738] 0.40684] 0.38642  0.41668

AWM (@) 0.27242] 0.26712] 0.26252) 0.27099, 0.31330,  0.28020

FEQM A% (as) 0.29004] 0.28556| 0.31010| 0.32217( 0.30028]  0.30312

FIECE R A B oA MEE 6 12 LR X RFHEORAARK
o(E*) L1 ZOEBHNFEAFEKECH ,, TKRLELTRDDN B,
~_dw FE*
O=GE* o
W IZFBEETOBRRYHATH B,
Fax BRFBNAOHTBEEME

\F% =] ha ha ha ha ha - "
0.3~0.50.5~1.0 | 1.0~1.5 | 1.5~2.0 | 2.0~ = =
\

@ —0.33779| —0.37667| —0.43844| —0.61125! —0.77227 —0.49077

DELER E, 0, OB THE2, 3, ARZFRFRRINL, “hbOE
BameTH 80 @, @Rt TROLNLBEREHTFED MiHs5
MERE RO L SR INDD,
2 FtEHEROKEE
#EI e @O~@R&ELTCHLAL S BEEOMMMEKII AonEAMN
BRI S S, BONLCHEMEOLNT YLk T E0IZ, ZhLOEEBRRO
B LEOOBRRCH EEEASRA L CHRRANR T 205020
Do BEOIHTFHERITOWTDABIET 5,
) =v s L EH
G E, +aeEa+ anEs = (0. 41668) (0. 73976) + (0. 28020) (1. 28059)
+(0.30312)(1.09836)
=1. 00000

i) 7 —n s — it
3
jza_jEjl =—0. 41668 = -0
=

H@ ez (L) @ py (Goffifd) BT 5 ERMEEYEDT,

—155 -



EBE S

PEOEER U MARHEM(E i/

Y2 . [ =,
- : 1) ) @ = eij

03 0 —1.72072 0.58724 0.46762  —0.66586
2 @) 0.63061  —2.94521 0.95489)  —1.35971
0-5ha @ 0.51001 0.96081  —2.57940]  —1.09967
0.5 (6] —1.59336 0.48897 0.39635 —0.70804
- @) 0.52565|  —2.66024 0.76607,  —1.36852
1.0ha @) 0. 43381 0.77998]  —2.34322]  —1.12043
Lo 1 —1,45063 0.37818 0.34270,  —0.72975
2 @) 0.36550|  —2.30426 0.61952,  —1.31924
1.5ha @) 0.30888 0.57775|  —2.00149]  —1.11486
L5 0 —1.17439 0.21178 0.191000  —0.77161
2 ) 0.12728]  —1.67876 0.30784]  —1.24364
2. Oha ) 0.11177 0.29972]  —1.50352 —1.09203
5 oh O —1.01598 0. 13656 0.00224  —0.78718
? @ - 0.01065 —1.34460 0.13992 —1.19403
@) 0.00954 0.18540,  —1.26360,  —1.06866

- () —1.35096 0. 33359 0.27761  —0.73976
. @) 0.27072  —2.03187 0.48057,  —1.28058

7 @) 0.23219 0.49520|  —1.82585|  —1.09837

3
;jajejz: —0.28020= -
=1

3
jEC(;ejx =—0.30312= —as"
=1

i) FREME

3
: 1261;= —0.73976= -k,
=1 .

3
-’262}= —1. 28058=:=—E2
=1

3
J};lenj =—1.09837=—FE,

iv) PRI

Ei+ep/a=1.93030, E:+e:/a:=1.93030
E,+eps/a:=1.65560, Ei+es/o;=1.65560

—-156 —-



Es+te0s/0t:=2.86600, Es+esn/a=2.86599
Eiten/oy=—2.50244, Es+ex/cz=—5.97091
E;ten/os=—4.92516
oo Evten/cta=Es+ e/,
Ei+en/os=Es;+en/a,
_ E:+en/a==Es+en/as
HEOBBCTHERENSVETIEELLNI NS, EOOHEBERIIIEL
PICBsrT 52 EBRHBEN 5,

V FARROBAEFHMER

1 BEOERERUELE
BHA 32 EE R KT 2 EBHE DEROARY, WM RO FEEHARE
B4 2HEOMBHME:MAY B/ DN TEEIC & R, EHEROLE R &5
BTV aDFECHE, THEE Lz TALDERNDEMICHT 2FHE
DEERCEMBELMOTERRYILL, IREEENCEFEOBMEMELE
BESoobiwd - THEBHOBEEREYH LM 5,
B, EEERE L CHCWCHESIORBLVHDbN L AR T
B
a) F1FIY, REBEOBARC OV TRBEREBHT#EML, Sy
TAHZME SRR EEmMT 5,
b) B35k LY, Al MED) ORBBELHACIDIHE (=v 7
ARED 1L, 0.5~1.0ha EBAY0.3~0.5hafEB L 0 b AE W2 ERBRT
1E, BARBBEARDEONTERY TH, it OFEHERIC DV TILE
ZEIEAIL AR B,
) BAFRLD, TAPOFFTCHE S, TEHLCHE GREEZH OoBR
A OB EIRFE O LR Icoh THESEIC S LT L, Z0BEHE
L% —0.5Th5b,
P BEERE 2RBICRENIEY TH D, NI DERDZ ENHALN
ThbH,
d) EYOFBEEEIFED LA ohTREML, FHENYO0.74, &S
EEREDBENRN0.1, FEAYMRUEGHHARICI >V TIL FiIB0 LA
EORTHRICERD L, RIZEOFHENK 1.28 THH%EN0.2, #EOTEEE
201,10 CEIZEAHI0.06 TH B,
B, TEBMOMBEBMEIZE LT, MEOAN L LHEBREITH B,

~157 -



EHE MRS SRR ER TV D, FEOMNE, WMIERERIET LN

WMEOBROEAC L - TELERTWAH I END,
e) EPRERABBERCD S,

) SHcEET A i A5 bk Er
STEFRBBCLB R T
B L, ThHOMEIHE
WMEEOBAITE L TEEXR
Flyo

I EEROMBERC
B3 5 EANHERERENC
kE&EAENDY, BHRER
SR A BN BRI IS 7 R
LEHDOBAROELOKRE
W RO AR MO R
BEOMmWC LR ERT Do

SHARE I BT AR
Ho BEMY BE T5 72D
i, EE S A R T —1
LB LRI 5 TE
THWMEOLREYRD D,
hbi*%iiﬁ

eij‘_‘eij/l/zii—e—; P HWD
eI K DARE L B,

% TREBRYERT S

KEMBROoRE

ha | Pil ) (2) 3)
0.3 1 —1 .26086]  .22196
025 (2) . 28012 -1 . 34644
) &) . 24208 .35185 -1
05 (0 -1 23750 .20512
120 2) . 25532 -1 . 30683
’ {8) . 22451 . 31240 -1
1.0 1 -1 . 20685 20712
¢ (2) .19991 -1 . 28848
15 8) .18127 . 26903 -1
15 {1 -1 .15083 .14374
9&0 2) 09065 —1 .19376
- @3) . 08411 . 18865 -1
2.0 {1) -1 .11684 . 08141
! 2) 00911 —1 10734

) 0.00842 14224 -1
¥ n -1 . 20135 . 18306

(2) .16340 -1 . 25840
= 8) .15311 . 26632 -1

EThuE, REBROZRDE (IXBEEOENEON) HEF S

W kit b, FEHEBICEWTIL I~3HoBESENLL .38,

A2, T 41 Th D, - T
o) REBMEYSCREETL L, SHOMENELTLLE, EHOFE
EFUHLFHEF RV TEEEVRER %S FiikE $ 2o
R, MgHEkE, =v X VEERTEHOBEERLH N NTAL Y+
~HRERCEE B, FEPREYESL, ThoORMIRT LB L

— BRI EHR RN Do
2O

-158 -

= O AL iEERE IR MR O REI A T E R,

.42,



REDR L AGHNROBR

?i?\%%% i %Jﬁ% R %ﬁ%% Bt ﬁ;&%
BN\t by (5e)z ~ZIon
‘%ﬁf‘ —244,011.7 | —188,337.1(338) 55, 674.6(100)
z —gﬁi— 60, 253. 4 97, 692. 4(261) —37,439.0(100)
g;; 50,142.2 90, 644. 4(224) —40,502. 2(100)
0xy
o 32,881.8 97, 692.2(151) —64, 810. 4(100)
z g;z —246,792.1 | —203, 209. 6(466) —43,582.5(100)
gjz 58, 370.3 105, 518. 7(224) —47,148. 4(100)
0x3
o 30, 500. 4 90, 645. 4(151) —60, 136.0(100)
N Z;: 65, 080. 3 105, 519. 4(261) —40, 439. 1(100)
z;: —239,913.8 |  —~196, 166.0(448) —43,747.8(100)

GERROBERFESRAY 100 & L L EORBSREOKRKTHS)
EREOBHRIFAEBIETLILDOTH S,
) RESRZ—-RICHBHRLID IKREL, 1L.5~.5FTH 5,

CHBIE ST ARBRYENLELYRT I L D= ECRBIMICESR
THI L e) DERAEMNT S, ERBHMRENEMCO>CTATHS
nhERBE M LTS,
2 mEEEEOLEETEICKTIEE
BEOMNMIBETHOBDS THNLFETH B, MEROELICHIET
DHREFOE, BEREOEBIICHE T REEHEOE LN EEL L
L, 20X NBEEEKOFBHLBEIRYEL CEEHEEZHETDL S
AN AERUEEERECE - THARESEERI L TH A,

WEEROME B, oy P RUFR En zhTh A+AP, -, Pa+ AR,
E+AE b THEE, BHORBEEOELI vy - Ta L D i +ATy,
Tnt A, BT 2 L ThiE, FHOREROBLEIEKL L TRD LD
wERbahb,

A AP, AP, .
%ze“ P11+ ...... +em._P7_:L, (z—_-l, 2’...’n> .

~159 -



B o TS OFHATRELEBSE T EBRSATL S b, &
MOFEBEOPRIBERRBELENTTFHEIRS, COLETFHUEINEE
BRELRAES Lok, FERCIEZEIEREYFE LARCEEYEERN
T 5BEND B,

REFERBEOTILEFEFFEOTLLOBEFEE T Er Y - rEV Y VAD Y
AWTERT 2, - OBRERITB—FHc > CHFEOMBEEES -1 &9
Ny K, HEDLE, BREOHM (KD KX - THREHEEHEMARD),
B EM), TETHE I LuxFEbT, 1 %OREREOEMH%DRTH
DELEBIERTICONTRTERY » VY YRR HEDORR
EXPROFEFRBICBIT2HAME L TEEHRL, KRDL IKRLIRN
%, :

7=(1+1)

TRINFOEFERCET ARMEE, ¢ REEOMBSHEETH b,
WE—PENBEBRRAEET S EE LY, WA EoREmS %,
ORI EERY L EET LA E LTREREY 1 %ELSEDEE,
TNHDR/BNWE N TN FNEBEAT BT ETONEOFHEHE 7 L b B
BNt b,

FBRHE SR BT HFHMBOMSEEE CEY L7 OEIKDOED
Thbo

1) WAEDOHMEL &Y, JERYE, FEARY BRI OV TH 2 0.25979, 0.
50784, 0.45231 TH B,
"o T=HEDERROMIMCONTRIITHEART 52, 1 %DFTEHM
X BN NI RIIFEE Y MO 0.51 %A E, ERYAEN0.45
%, BYDRK0.26 %BNEEXTRL TS,

BFREDRMD DT Ig b B EEOHKILE 4 O LTI W TIRFR
BABREMRZE L2 L WEHE CH bR ATl bt v,

— BRI i ORI EE ( HOERBEOBILORC L ED T, b
frj (j=1,%:i#j) OFTREOFILL - THBEIN S, j MORTE
BT 5 OB RNE LRSS ERANE LR B,

0R, _ @ __0p - m s isE )
6.231 —-—a-:—vj(pixi)——afx—j-xi, (11]"'112: :n7l7é])

RS, Puxfiikg, X 2BOTE, e XS5,

~160~



o CjHOBFRE x; B35 ¢ o N3 Ry O MM 70k klic L » T
Boihb, .
0 .. .. .
7]1-]:65; -_-;:—j—, (1’]=1’2,...’n;z#]> .
IR M s Do, TR O Mg B ET I OMT AL & S
Ty HRDDERD L ST D,

U % O 5 E aif

N &y Ty x3
M5 0.19634 —0.17282 -0, 16768
n2j —0.14025 0. 44394 —0.16768
n3j —0. 14025 —0.17282 0. 38550

7)) BYEPMONSIE RO ZHMNRE «HTELY 1 %M T52 LK LT
#0.17 BIRD T 5, FERGMONRILEWERTRED 1 BHMcH LCO0.14
%W L, FEYPEC DTN 0.16 RV T5, FEYBEOINIIT
BYHHFTEO 1 %ML T0.14 %8I L, FERYFIZOWTIX0.17 %
BT B, '

Vi & YIS

EREFBGHTOETERE CHANBEREGSN 2T oo, 7y Vv
= OFFEEEM: EHEEETERERNCEH R UEE - TS E RO
B HE Lo, BTV Yy 2D HEORESHARNE T - nlE
B, COFEOEFLALAMARCOREZIEZNHBOBROBELIOE
ERGEETHD &, BRUOSHEEREII—RBNERIC X 2 EWB2TTHE
THHIEMNDLIDHEDEAMERNERTAD L ENMbND, o6t
SEEE SO A DR ER L, MHEONS - BT 5 EME
RRA I AT ERECH Do ‘

FRAN 32 EEIC BT DR EROBEER -FEOGHFT X 7 V) v 2Dk
CENTF e » oo TOFMHBREIBENHCER S, ThbOOREFHE
B oW TUREVE TR, el Ta) LY j) $TCOTHEHBEE
Hlzo

BB B O BM A EREEEIC 5\ T A B i B8 A2 T o
THRH Lo B—IERD L 5 M FELH - T, HEEERUFTBICH
THERNFATELBAR TN OOEREMR L - CELT &M OTE
BOFHE, FLEHECEIREEENEBRNCHTRYEL B8, ©

-161 -



h&@é%é%@ﬁﬁ%%%ﬁLf&ﬁﬁmnr%am&%%mk%?%w
BOBMHMBS LA LIRL VAL L,

M, RKFEOEMAFHIIBEROTRELL V.

F8) AWoBEH, FEARBROBE2EH O gAY LR
ReR#ogek+s,

-162-



FRISCH’S METHOD OF ESTIMATING DEMAND
ELASTICITIES. - ITS ECONOMIC EXAMINATION
AND EMPIRICAL APPLICATION:--

— Summary —

by Kozo Sasaki
Takeshi Yajima

This paper is chiefly intended to attempt the derivation of consumer’s
demand which is a major subject in the theory of consumer’s behavior. For
this purpose the authors applied Frisch’s estimation method of demand
elasticities to empirical data collected in Japan, and computed direct and
cross elasticities together with income elasticity.

At the outset, Frisch’s method was examined from the viewpoint of
cconomic theory. His method is to derive price elasticity from income
elasticity and budget proportion through the medium of the elasticity
of marginal income utility. The assumption of want- independence, which
underlies this method, does not contradict the convexity of indifference
curves to the origin except for the L-shaped convexity. Results obtained
by this method are invariant under the linear transformation. Owing to
these two characteristics the application of this method is relatively easy.

Frisch’s approach is able to overcome several difficulties which
a statistical demand analysis often encounters; e.g., the estimation of price
elasticity in a cross-section analysis, the ascertainment of substitution or
complementarity among a relatively large number of commodities, a
time-series analysis in which a high serial correlation exists, etc. More-
over, it enables us to scrutinize the consumption and demand nature
of a consumer or a group of consumers in a detailed and comprehensive
manner.

In studying the consumption and demand structure of Kinki farmers in
1957, the authors adopted Frisch’s method as the analytical tool. All of

the consumer’s goods and services are classified into three aggregate
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commodities; i.e., food, non-food goods and non-food services. Price and

income elasticities of the three commodities are calculated, as are shown

in Tables 2 and 5 in Section IV, respectively. The economic implications

of these results are discussed in Section V, and are summarized in the

ten statements. The first eight statements assert as follows:

a)

b)

As the farm size increases, both total expenditure and individual
expenses spent on the three commodities rise.

The budget proportion of food to the total expenditure (Engel’s
coefficient) falls, as the total expenditure rises, with the exception
that it is higher in the 0.5 to 1.0 ha. class than in the(.3 t00.5
ha. class.

The elasticity of marginal income utility computed from the wald-
type indicator rises in absolute terms with an increase in income,
and is nearly equal to —(.5 on the average.

The income elasticity of demand for food increases with a rise in in-
come; its average level is equal to 0.74 and the range between the
highest and the lowest elasticities is equal to 0.10. The income
elasticities of non-food goods and services fall with a rise in income,
its average level and the range are equal to 1.28 and 0. 20,
respectively, for the former, and they are equal to 1.10 and 0. 06,
respectively, for the latter.

The three commodities are substitutes for each other.

All of the direct and cross price elasticities fall with a rise in income,
and the range between the highest and the lowest levels for each ela
sticity is several times as great as that for each income elasticity.
If we neglect the substitution among the three commodities, nearly
thirty percent of accuracy may be lost, on the average, in the pre-
diction of demand of these commodities.

The substitution effect is generally greater than the income effect;
the former is greater than the latter by 1.5 to 4.5 times,

Finally, the authors discuss the importance of demand elasticity in

relation to production planning. According to the conventional procedure,

the prediction of demand is possible through demand elasticities, when the

information of price and income changes is available. On the other hand,
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the elasticities of revenues with respect to the quantities sold were
employed to predict the variations of revenues in each productive sector
provided that all product.ve sectors operate the level of quantities sold.
Two statements follow in this connection:

i) The direct elasticities of revenues for the food, non-food goods,
and non-food services sectors are equal to 0.26, 0.51 and 0.45,
respectively.

j) Revenues of the food sector decrease by 0.17 percent when either
of the other sectors increases its quantity sold by one percent. Rev-
enues of the non-food goods sector decrease by (.14 percent with
one percent rise in the quantity sold of food, and decrease by 0.17
percent with one percent rise in the quantity sold of non-food ser-
vices. Revenues of the non-food services sector fall by 0,14 percent
with one percent increase in the quantity sold of food, and decrease

by 0.17 percent with one percent increase in the quantity sold
of non-food goods
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