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I. hetrodu(tory 

There has hitherto been no positive theory of price index that can prove 

to measure the macro~conomic price-niveau ; the only one' set of rigid 
theories recognized being connected with the micro-economic niveau of cost-

of-1iving prices. L. R. Klein has once,tried to introduce the macro~~co-
nomic conditions into the price-index theory,1 but his attempt was limited 
to clarify those conditions which make a price-index the medium factor be-

tween the micro-economic and macro-economic models and could ever give 
no positive theory as such of how an index formula can show a macro-
economic price-niveau. 
Theories of cost~)f-living index, the only one set of theories recognized 

hitherto, are based on the ecor]ornic theory of consumer's preference ar!_d given 

on its behalf the narne of economic "functional approach " as R. Prisch 
did it. The functional approach uses, on principle, the so-called "aggre-
gative forms " as the index formulae, so that it can afford the definition 
of " equivalent index ". And it does not need to rriention here that aggre-

gative forms of price index make no direct use of price-relatives, which are 
the direct component factors in case of " relative forms " of index formulae. 

It is owing to the above-said context that little attention has been paid 

* L. R. Klein, ~_~acr~economics and the Theory of Rational Behavior, ~cono'ttetrica, Vol. 14, 

No. 2, 1946. ' 
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to price-relatives in the theoretical discussion of price index numbers. The 

r6le of price-relatives was : ~~an~Q~e.d ,,or neglected at the same time ',when 

the so-called " atomistic approach " proved to be deficient to give an eco-
nomic-meaningful index, as the approach was going to use the distribution 
of price-relatives and deduce unduly therefrom an average level of price 
variation, that is the required answer of true price-niveau. Thus, the be-

havior of price-relatives distribution, 'or the price dispersion, seems ever to 
have been in exile from the theoretical context of price indices as if it 
committed an original sin with its accomplice, the atomistic approach as 

such. 
It is the aim of this article to recover the r6le of price-dispersion from 

its exile and put it in a right position in the theory and practice of meas-

urement of price-niveau. According to me, the price-dispersion must play 

an important r~le in the formation of unambiguous level of prices, contrary 
to what has been observed in the popular view of price-index theory. If 
this view of mine is of any worth, the practice of compiling price indices 
as well as those theoretical discussions which bear any relation to price-

niveau, e. g. the current discussion on the relative price-1evel between 
industrial and agricultural sectors and so on, will be influenced to the 

extent. 

II. Price-dispersiofe a4ed the theory of price-i,edices 

Price dispersion, or a behavior of price-relatives distribution, has been 

reminded of in one context according to the popular view of price-indices 
theory' : in the context of the necessity to renew the base period of index 

numbers. As Mitchell duly pointed out2, price dispersion has a strong ten-
dency to increase as the distance from the base-period becomes large-. Gen-

erally speaking, price-relatives show a fairly concentrated distribution in 

those periods near enough to the base, while this distribution becomes the 
mdre decentralized and dispersed, the more are they off the base. It is on 
this mere fact that Mitchell and other theoretists of price indices recom-
mend the proper renewal of base-period, an~ we must ascertain here the 

reason of this recommendation as done from a somewhat practical point of 
view on one hand and , from the theoretical point of view, on the other 

hand, which belongs right 'to the atomistic approach. 
Why, then, must we renew the ~~se-period before the price-dispersion 

grows large enough ? It is because the increase of dispersion makes the a~fer-

age value unreliable as well as unstable, they say. We can ea-~ily find 
from under this sort of view the atomistic reasoning that seeks in rhe aver-

age price-relaiives the true position of price-niveau change ; ¥~'hich is ncf 

' ¥V. C. Mitchell, The Making and Using of Index Numbers, Bulletit~ No. 6~"6 of the 

Bureau of Labour Statistics. U.S., J938. 
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thing　but　the　cause　of　the　failure　the　atomis亡ic　approaches　do　suffer．

　　　　I　am，too，for　this　side　l　namely，I　think　it　due　in　accordance　with

Mitchellt・payg・・dattenti・ns・t・the言r・wingPrice－dispersi。nandt。renew

thebaseinduetime・ltis，・h・wever，・nareas・ningdi鉦erentfr。mMitch．

ell’sandtheat・misticview－P・intthatlamf・rthisside．The。retically
speaking・lmustclingt・thefuncti・nalapPr・achintheprice－indicestlle－

o「yandyetlmust・c・ntraryt・thec・mm・nview，putmuchstressup。n
thefact・fpric←dispersi・n2becausethefact・r・fprice－dispersi。nsh。uld，I

supP・se・beintr・ducedintqtheverycenter・fthefmcti・nalapPr。ach。f
price　indices．

　　　　As　is　generally　known，the　fmctionα1approach　of　price－indices　de丘nes

thetrueindex・fpricesasarati・・fanequivalentt・talexpenditureina
cu「「entperi・dt・thatintheb＆se－peri・dandex1）lainstheequivalency。nthe
琴round　of　one　and　the　same　indif［erence　surface　of　utility，this　surface　be－

mg　touched　by　two　different　price　planes　respectively　in　the　base　and　cur－

rent　period，　But　very　little　attentions　are　paid　to　the　existence　of　an

e伍cient　domain　within　which　alone　the　system　of　indifference　surface　is

available，so　that，it　seems，the　two　price－planes　caΩbe　unlimitedly　different

each・therintheirangle7namely7thetw・P・siti・ns・frelativepriceinthe
base　and　current　period　are　allowed　to　be　quite　different．　Sometimes　the

e伍cientd・main・findi仔erencesurface，itistrue，hasbeenreferredt。，but
thereferencehashadlittle・rn・c・nsci・usrelati・nt・t耳erelative－price
changes．

　　　　Sinceanindi鉦erencesurfaceindicatesthep。ssibility。fc。ntinu。us
change・ftherate・fsubstituti・nam・ng9・・dst・bepurchasedbyac。n『
sumer，there　must　be　a　limitation　to　the　availability　of　the　surface　and　the

two　touching　points　pf　price－plane　to　indifference　surface　must　be　within

the　e伍cient　domain。And　if　the　domain　is　not　so　much　wide－and　I　think

thisisquiteplausible一，Pthee伍cientangle－change・ftheprice－Planesh。uld

notals・bes・1argethatthepric卜relativesbetweentw・peri・ds，ifexpress－
edinadistributi・nf・rm・sh・wratherlargeadispersi・n．Thisisthep。int
・fargumenthere－t・P・int・utthelimitati・n・favailablesurfaceandプ
whatism・reimp・rtant・t・c・mbinethelimitati・nwithもhepricedi3persi。n．

With・utthereminiscence・fthisrelati・nthefmcti・nalapPr・ach。fprice－

indicesw・uldseemt・bec・nclusiveunderanydegree・fprice－relatives
dispersion．

　　　　Iwilln・tg・fartherandsaywiththe’at・misticviewthattheprice
dispersi・nanditscenter－value，themean，cana1・neexplainthep。siti。n。f

P「ice曙niveauchange・Butlw・ulddaresaywithmuchstressthattheβrice－
dispersi・ngivest・thecentralpart・fprice－indicesthe・ryanecessaryc。n－
diti・n・一ac・nd玉ti・nfundamentalf・rthee伍cientf・rmati・n。壬price－niveaul

　　　　The　situation　above　stated　is　explained　in　Diagram互in　a　two　dimen－

sional　case．　The　existence　of　an　e伍cient　domain　of　indi鉦ere蹴ce　curve
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is shown by a circle, within which the continuous part of the curve 
give the ef~icient touches (AO and Ao/) to the price-1ines (TO To and Tl 

and without which- the touch (B) has no realistic meaning. Therefore 
price-angle To can move efficiently to the angle Tl' but a change to 
angle T2 (probably large change) has no meaning for the proof-making 
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of (say) the limits theory of index numbers. These changes of price-angles 

between commodities X, Y (pxo to pxl__, or to px~_), if considered among 
~pYo pY1 pY2 ' 

much more commodities, can be transformed into price-dispersions in those 
......). (

 
distributions of price-relatives between two periods pxl pY1 , And pxo ' pYO 
those price-dispersions which are formed by the touches within the efficient 

domain can not be so large in degree ; those without the domain can grow 
with no bound. The existence of the efEicient domain, therefore, makes 
an important condition for the functional approach of price indices. 

III. Price-di,spersiovt ife the c04lrse of price-ch,anges 

The view pointed above may be nothing new, as it is what the func-
tional approach should originally assume irnplicitly. It may be that the 
writer has only to make it explicit and give it some metrical expressions. 
Logically speaking, the first necessary step may be to make clear the 

demarcation of the efficjent domain of the indifierence surface. But this 
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　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　upward　average

standarddeviati・nσ・fthesepricerelativesisaptt・increase，s・
c・e伍cient・fvariati・nc．v。，・rσ／M，cankeepratherc・nstanta
thedegree・fprice－dispersi・ninth・seperi・dsism・derateen・ugh
an　unambiguous　rise　of　price－niveau，In　periods　of　price　fa11，it

justthecontrarysituati・n．Situationsare，
in　most　actual　cases：

in　various　lengths　and　degrees，

not　necessarily　show　a　parallel　move　with　average　prices　M’s．

happen　very　often　price－falls　with　ever　increasing　dispersions，

series・fevergr・wingc・e伍cients・fvariati・n．Itisinsuchcases，
P・se・thatth3use・fthisc・e伍cienttakesafulle仔ect，because
s玉tuati・nsthenaresuchthattherecanneverexistamique，
price－niveau　in　its　proper　sense　l　some　of　the　falling　prices，for

may　be　caused　by　a　kind　or　so　of　conspicuous　price－strategies，other

being　kept　relatively　high　by　the　inertia

　　　　One　more　point　must　be　added　here　in　counection　with　the

of　this　coe伍cient．　One

have　dif壬erent

as　basis　to　form　these　price－relatives。　The　price－relatives　of　a

wi111ead　us　to　a　tedius　work，probably　more　tedious　than　the　work　R．

Frisch　was　dragged　into　whea　he　tried　to　measure　m＆rginal　utility　of　a

commodity，3　So，it　will　be　a　rough　but　economical　step　if，by　simply　as－

suming　the　existence　of　the　domain，we　measure　directly　price－dispersions

shown　in　some　periods　of　price－stability　and　interpret　other　periods　with

larger　price－dispersion　as　periods　when　most　purchases（or　trades）are　made

beyond　and　without　the　e伍cient　domain；in　other　words，periods　when　the

formation　of　price－niveau　is　ambiguous．

　　　　The　arguments　above　shown　are　due　only　for　the　micro－economic　levels

of　cost－of－1iving　prices，・As　for　the　m哉cro－economic　levels　of，say，wholesale

prices　the　above－stated　theorem　of　e伍cient　domain　is　of　no　direct　use．　But

even　apart　from　the　foundation　of　lndif壬erence　surfaces　and　ef6cient　domain

thereof，the　observation　of　price　dispersion　has　its　own　signi6cance　and　is

accomp歌11ied　by　various　technical　problems．There　may，perhaps，100m　some

prospect　of　developing　a　new　theoretical　foundation　of　macro－economic

price－indicesonthebasis・fdispersion・rdistributi・nanalysis．

　　　　Now　let　us　consider　some　aspects　of　price－dispersion　analysis，usingr

wholesale　price　data　in　Japan　for　example．　The　tool　of　analysis　here，for

the　time　being，is　the“coe仔icient　of　variation”as　a　measure　of　relative

dispersi・n　Thisc・e仔icientisc・nvenienH・rthe・bservati・n・fpricedisper－
sion　in　perio望s　of　straight　prices　change。　For　in　periods　when　prices　are

rising　in　trend，that　is，price　relatives　move　　　　　in　　　　　　　theM，

that　the
value　if
to　show
matters

　　　　　　　　　　　　　　　　　　　　　　　　　　however，somewhat　complicated

　　　　　　　risesandfallsofpricesusuallyapPearaltematelyand
　　　　　　　　　　　　　　　sothatpricedispersionsexpressedinσ’sdo

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　There　may

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　resultingina

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　I　sup－

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　the　price

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　unambiguous

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　example，

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　pnces

　　　　　　　　　　　　　　　　　　　　　　　　lastlngsincethepreviousperiods．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　appraisal

　　　　　　　　　and　the　same　price－situation　can　be　interpreted　to

values　of　this　coe伍cient　according　as　which　period　is　selected

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　certain

3RagnarFrisch，醸σ盈’h・4ε・∫必郷禰・多9ぬ796多3αZα511’y，1932．
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month (.t) to the previous month (t-1) give usually a very small value of 
dispersion both in terms of standard deviation and coeffcient of variation, 
'and the price-relatives of the same month to the (t-n)th month are expected 

to give larger values of dispersion if the trend is rising. But there often 
arise those cases where the dispersion for (t-n)th month happens to be 
smaller than that for (t-m)th, (m<n). The fact is that the rising trend 
includes some falling periods in the frst half, of which the bottom lies at 
(t-m)th month, and more rapidly rislng periods follow in the latter half, 
to the effect that the whole trend runs upwards. In these cases the price-
niveau for the t-th month must nct be appraised simply to be more ambig-
uous on the basis of (t-m)th manth than on the more remote basis of (t-
n)th month. For the price-structure may have entirely changed from (t-n) 

th month to t-th, which details it is that we must put unde.r further 

investigations in such a complicated case. 
I seltcted, for examinlng the above-stated arguments by actual data, 

series of Tokyo Wholesale lrrice Index (Revised) published by the Bank of 

Japan. As this new series (1952=1OO) are composed of as many as 403 
items, I took only t~vo groups.of item, textile goods (98 items) and materials 

for building and construction (37 items~. The prlces of the first group (tex-

tiles) sholved a downward trend, while those of the second (materials for 
building) gave an up~i¥'ard trend, for the periods 1952 to 1954. My tentative 

intention is to find the degree of ambiguity of price-niveau w. r. t, each 
of these groups. September of 1954 was selected as the t-th month, and 
price relatives were calculated on the basis of August of the same year (t-

Ith month), the average of 1953 and the average of 1952 (namely the base-
perlod of this index). A frequency dlstributlon of each set of these price-

relatives was formed by using as frequencies, not the numbers of items, but 

the weights belonging to each class of the price-relative classifications. M' 

s., o's and c v. 's calculated from these distributions are as follows : 

Table I. 

Group I (Te_xtiles) Group 11 (Materials 
for Building) 

M (T c . V . M (r c.V. 
Sept. 1954 / Aug. 1954 

// / 1953 

!! / 1952 

99.8 

90.9 

88.8 

4.,~ 

12._-

ll.O 

0.042 

O. 135 

O. 126 

101.0 

106.l 

131.2 

1.2 

5.9 

24.5 

0.011 

O.056 

O. 187 

1953. / 1952 98.5 11.7 0.118 123 2 16 3 O 132 

* This line is added for reference. 
(Distribution data for this'table are shol~=n in Appendix of this article.) 
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The M's column, which shows but slightly different values from those 

calculated directly from the group index published by the Bank because of 
the formation process of frequency distribution, indicates clearly the respec-

tive direction of average-price trend w.r.t. these two groups. 

On inspection, Group 11 shows almost parallel changes in M and a, 
resulting in a cornparatively small change in c.v., as was expected in case 

of upward trend. Group I, however, contains something to be explained. 
That is, while the averages of price-relatives (M) become smaller as the 
basis of price-relatives goes farther~ the coeffi'cient of variation for the 1953 

basis is rather higher than.that for the 1952 basis and show the highest 

among the three cases. There must be something abnormal somewhere 
during these periods considered. The fact is that average prices of textile 

goods, though they show a downward trend throughout the whole periods, 
had periods of upward change in 1953 and subsequent periods of steep fall 
in 1954, so that a balancing effect came to force, Ieaving the c.v. for 1952 

basis unexpectedly small (0.126). To endorse this, we have only to inspect 

the c.v. in the reference line (values for 1953 relative to 1952) which is as 

10w as 0.118 compared with 0.135 for Sept. 1954/1952. 

A11 this tells us the use of coefficient of variation must not be on a 
single definite base (as 1952), but in a series of gradually shifting bases as 

shown in Table I. In other words, the degree of price dispersion for a period 

must be interpreted as variant according to the basis considered. Large 
values of c.v., if there appears any among these variant degrees, are worth 
while further investigations. 

. What is then the limit of size of c.v., within which a unique and 
unambiguous price-niveau could be seen formed ? Table I shows 0.011 as 
the smallest and O. 187 as the largest. The niveau may be said the more 
clearly-formed, the smaller is the c.v., but we can not give at this stage 

any theoretical limit towards large values. Foughly speaking ' from the 
formal point of view, 0.2 may be taken as too large. It may also be said 
to be not yet so large. The distinct limit, however, could be found only 
empirically through a more extensive system of observations in connection 
with chronological studies. 

I¥r. Colecl~sion aud some of its applicatio,es 

I have above suggested the r6le of price dispersion in forming a distinct 

price-niveau. The idea that the efficient domain of indifference surfaces 
has a close relation to price dispersion is, I suppose, what has hitherto been 

neglected in the theoretical as well as practical approach of price-index and 

price-niveau. But economy of calculating labour on my side could not 
make !~e attain at any significant result to discern whether a period has 
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or　has　not　a　distinct，unambiguous　price－niveau．What　was　attained　at　is

nothing　but　some・，informations　about正）rice　dispersion　by　means　of　the

coef且cient　of　variation．

　　　　Even　at　this　extremely　incomplete　stage　of　study，however，some　appli－

cations　of　the　view　are　not　impossible．Two　ideas　of　application　can　be

mentioned　here，one　practical　and　the　other　rather　theoreticaL
　　　　The　first　is　concemed　with　the　practical　treatment　of　price　index　data．

No　published　price－indices　have　ever　informed　us　a　measure　of　dispersion

with　them．　It　may　be　that　no　such　a　practice　has　been　necessary　in

countrles　and　periods　with　fair　stability　of　prices。　However，in　a　country

as　post－war　Japan　where　constant　instability　of　economy　prevails，all　the

price　in（iices　published　formally　by　authorized　statistica1・agencies　had　better

inform　to　the　public　at　the　same　time　with　their　release　of　current　index

some　data　of　price　dispersion　as　an　important“red　sign”to“アam　the

possible　ambiguity　of　the　calculated　change　of　price－niveau．This　suggestion

may　add　the　importance　all　the　more　when　we　think　of　the　fact　most　of

price－indices　are　not　founded　on　a　meaningful　theory　of　price－niveaus，

　　　　The　second　application，of　a　more　theoretical　tintンis　conceming　the

recent　situation　of　economic　theory　where　the　factor　of　price，especially

relative　price，came　to　reobtain　economic　theoreticians’interest　long　after

Keynes　lleglected　the　factor　of　price　in　his　system．　For　instance　in　the

theory　of　economic　growth，relative　prices　between　agricultural　and　non－

agricultural　sectors　are　put　under　lime－1ight．In　such　a　case　relative　prices

between　sectors　is　usually　treated　as　if　a　distinct　price－niveau　were　establish－

e（i　in　each　of　the　sectors　under　consideration．　If　this　assumption　of　an

unambiguous　formation　of　price－niveau　be　removed，the　whole　structure，at

least　the　model－building　of　economic　growth，would　suffer　a　considerable
revision，I　think．　The　r61e　of　price　dispersion　will　be　found　not　small　in

these　context．
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　一Written　in　Dec．，1954一

APPENDIX

　　　　Thedistribution・fprice－relativesusedinthecalculationsofM，
c．v．in　III　of　this　article　are　as　follows；一

σand

Group　I（Texti真e　goods）

　　　（1）　Sept．1954！Aug。1954

x　　　　f

88　　1．6

89　　　－

90　　1．〇一

91　　一』・

　x　　　f
101　　16．4
102’　4．9
103　　　　’8．4・

・104　　　0．5

（2）　Sept． 1954／Average　of1953
x　　　　　　　f
65　　　　　　　1．6

75　　　　　　16．2

85　　　　　　33．5

95　　　　　　27．9



1 9551 THE RC)LE OF PRIC~; DISPERSION 115 

92 
93 

94 
95 

96 
97 
98 

99 
lOO 

3.3 

3.6 

0.3 
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4. 9 
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1 15 

1 25 

1'35 

16.3 
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lO0.0 

lO0.0 

(3) Sept. 1954/Average of 

65 3.0 75 15.9 
85 39. 5 
95 27.9 
105 10.5 
115 1.9 125 1.3 

1952 (4) 1953/1952 

x 
65 
75 
85 
95 
1 05 

115 
125 

f
 
3.3 
1 .5 

15.2 

31.9 
35.2 

l0.9 

2.0 

100.0 100.0 

Grou p 
(1) 

II (Materials for 
Sept. 1954/Aug. 

x 
94 
98 
100 
101 

l02 
1 03 

105 

building 

1954 
f
 
0.5 

8.8 

49.0 

20.8 

10.3 
8
.
 
l
 

2.5 

and construction) 
(2) Sept. 

x 
92.5 

97.5 

102.5 
l07.5 

112.5 

1954/Average 
f
 
4.3 

14.4 

20.2 

27.9 
33.2 

of 

100.0 

1953 

lO0.0 

(3) Se pt 1954!Average of 

x f
 

85 4.5 

95 17.6 

105 0.8 

ll5 
6
.
 
O
 

l 25 7.6 
1 35 18.3 
1 45 13.8 
l 5S 31.4. 

1 952 (4) 1953/1952 
f
 
2.6 

9.0 

16.5 

ll.8 

19.5 

17.5 

23. 1 

100.0 lO0.0 




