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Equilibrium, Homogeneity and Heckscher-Ohlin Theorem

Masatoshi Yamada

ABSTRACT

Economics in the present usually relies on the concept of equilibrium/
equilibria. Equilibrium/equilibria of course mean(s) that demand for
and supply of any good or service are equal. However, the use of and
reliance on the equilibrium concept may affect the way of understanding
of economic activities and thus any economy as a whole, and could blur
the understanding and finding of appropriate answers to the variety of
economic problems, that would be the point of N.Kaldor (1985). The
present paper examines, in a more detail, the question of whether free
trade makes better the both of traders/trading countries. It will show
that free trade could enhance the welfare of only one of the traders
especially under the assumption of increasing returns or disequilibrium/
disequilibria in some of markets. Increasing returns and disequilibria in
markets, as assumed away from traditional equilibrium theory, thus
might invite disparity between and impoverishment in one side of

traders/countries, differing from traditional theory.
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Empirical Analysis of Comovement Premiums
in the Japanese Market

Jun Sakamoto

ABSTRACT

This paper presents an empirical analysis of the equity premium based
on the frequency of comovement between past market returns and
individual returns, as indicated in Ungeheuer and Weber (2021), using
Japanese data. As a result, we do not observe a consistent positive
premium with the frequency of comovement in the Japanese market, as
was shown for the U.S. market. However, the monotonicity of the
premium with the frequency of comovement was observed, although the
direction of the slope differed depending on the period. Thus, the
results suggest that the frequency of comovement has some effect on

investor behavior.

Keywords : Finance; Empirical analysis; Stock premium; Comovement
JEL Classification Numbers : G11, G12, G41.

41






RIS BER AT i B
36 1 - 2 5, 20224F12H

SHBOE BUE R B OIRBER D 5374 DTG IRIZ DN T

O FONT

g =

AR BWT, WNEUEBLG AT I ) MERER CHBOEBMESRER) DRIE
WDORAGNZOWTELET L. BARWICIE, ZOREMBEHBK Lz ET, BE
ERFOBRICOWTHNT 5. ZofRE LT, WEIEBMEREROBBE
BoBmERBIE, TOBEOMIZIE LT, HHRHWISHRAT 5 (HARA )
A, b LI, HHMWIITERW»EAT 25 GERIEAR) 2ongdhsT
HELFEPPELPITENE. ST XY, HFOEBRERE OB O 554 (&
ZOREOMIZIE U THFHAD R DI AT & v ) B OBIRE R H
W5,

F—7— FWNEBOEH, R, B
JEL 7385+ C46, C20.

* KBRFBER PRI AT, e-mail: masato.kagihara@ogu.ac.jp

43



KBEEBEREREFam s 43645 1.2 7%

1 F

B

HEBRIX ] (0, 00) RIZEFREN D E M1, @B OMERS ML LTRD
RN GG DO—DTH 5D, OB MERETI S L THOIBEE
e i ix, H7 ALK (0, 1) IS Z WD HERERAE N, D, £D
NGRS A, B (0,1) RICERS LMoL, B
AT EFARIC LT, R OMERDME L TR ERN LM THS.

FROFFEITHESNT, KEE, BERIXH (0,00) LIRS NS MR
ELT, B L ARRICEEAR 20045 T 2 BUEBL i 2 g e LT, Lk
WL7zE A UEHRENES. Bb, WEBIEBAICHE ) MEREE G EuE
BUERZR) ISR L T, AOMBEREZRS I 212X o> THAIXH (0,1) (2l
EWBMERLERZEL. ZLT, TORERBEZEN L7z ET, TORKERE
BOBRIZOWTHITL, ZoRELTHEONLIMAEZMmESL L TERT S
(1 ZH). 2B, ZOXHIICLTARTERSND5MRICOWTIE, ff
ORI OWTOLHRTDH 5L (2010) % Johnson, Kotz and Balakrishnan
(1994), Stuart and Ord (1994), Balakrishnan and Nevzorov (2003), Leemis and
McQueston (2008), Forbes, Evans, Hastings and Peacock (2011), Song and Chen
(2011), Leemis, Luckett, Powell and Vermeer (2012), Krishnamoorthy (2016),
Crooks (2019), %7z, FRZIEBLA L BAEB G4 12D W T O LT D % 58
M (1981) %°%E4+ (2012), Aitchison and Brown (1957), Crow and Shimizu eds.
(1988), Patel and Read (1996), Limpert, Stahel and Abbt (2001), Simon (2002),
Limpert and Stahel (2017) 12135 K & &2,

AR, UTICBWT, ROXHIHREINE. LT, F2HITBWT,
BOEBERZROADOBBER OG54 & L TEOREMBEZEN T 5. KIS,
B3I VT, NEBIEBMERZBOAOIRBEIRD I ONT, ZORE
LEBEORIROBBREMBRMIKEIT L, ToFRELTRONL AL ME L

44



FHEOEBUESR L B ORI D 5 A ORI DT ()

ELTIRRY A, T72, 2L LT, WEIEBIAGIZ DWW T OBk O % 1

FRAICIORT 5. U EORHOBETHONLEERBO Y F 71200 T34
TH#BIZIRT 5. &8, ARIZBV TR SN S XIE4TMaple 2 W T

SN2 DTH A, il HAHTHmZRND.

2 MNBERERZBOEBEBREZOR

WEOFEHMEZWAMERER Y IS LT, TONBEWR X =logY MWIE#HD
VP W, Y OWERGA 2 BOEBL A LIER. 22T, 5 =320k
W ZFOHBIZEL>TERT AL EEHRT S, ZOK, Flz1E FHI
THWA 0 DIEBGA N(u,0?) I LT, X ~N(u,0?) TH 5% 5L,
Y ~ A(p,0?) e &L KT 5.

T, X~ N(u,o®) 2 LT, X O5HHAREHERBEZNEN T L ¢ &
FiLT AL, € (—o0,00) I LTKROEH S ¢
Waluo®) = [ ot el = e T
%9, X=1logY, X ~N(u,o?) IZHLT, VOBEEEKEZENT L. &
FICXD, YV IINBOEBL A A(p, 02) WCHE) FERERTH L HICEET 5.

ZZT, Y OGhMEE G EERILTAHE, SAMBOERICLD,

U(x|p,0%) = P(X < 2) = P(logY < x) =P(Y < e*) = G(e"|p, 07)
135, HL, P(X <) 3HEREH X OFEBHEIER 2 DTICARbE 0w
HROMFEEXRT. TIZT, yi=e® «— xz=logy EKiLTHE, RAZ2H
%

logy

Glylu, o) = U(log ylu, 0%) = / Wt o)t

— 00

45



KBEEBEREREFam s 43645 1.2 7%

Eo T, WHEBGA A(n, o) IZHE) HEFER Y OREMME g LRLTH

ziy
g\y|p Yl 1 Yk, Y

THDHDT, WAPEPND !
9(ylp,0?) = VQ;Uye’Q%£5ME7 y > 0. (1)
WIS, V ~ A, o) I LT, ZOROIBREWR Z .= 7Y OFEEKE
M3z, HL, SEBOEBRMERZR Y 2MERIXH (0,00) ICEXIS—FT, Z
EHALIX T (0,1) S22 D EFRERTH 2 FICHEET L. Z 00 hilEkx
FLERLTAHE, FlI, TORKICXY, HAXH (0,1) NOEEOFEK 2

R LT®kAELTHELONS
F(z|lp,0°):=P(Z<2)=P(Y > —logz) =1 — G(—log z|u, o).

HL, GIZHBIEBEREZRY O5MMMTHL. LoT, Y OBEREKD
0 T HIEET L,
—log z
G (—logzm, 02) =/ 9(ylp,o®)dy
0

ZED, ZOWERE F 3o MBER F OEBEBE L TRHRONS

2 d 2 1 2
- F = Zg(=1 ,
f(zlp, %) 7 (zlp,0%) Zg( og z|u,0”)

PoT, FED 2 (0,1) I LT, ZOBERE fIRAELTHEIAONS

(—co<pu<oo, 0<o?<o0):

Fol0?) = o exp | - (08102 —10)° (2)
. B \/QWalogz% P 202 '

46



FHEOEBUESR L B ORI D 5 A ORI DT ()

3 MHERERZBOBEBEBROSHOEK

QR TRESNLEEBI &, (VR TR S NS BAER S OH B

Bg ERERERY ~ g M LT, ZOROEBER Z = ¢ OWEMIKE L
THEMENL 2T YV EZ OBERROERRIEZ N2 R
(0,00) & ALK (0,1) Th B = EIHEET 2. &5, BFIEBVTIE K
Dk BMFEHEETIIIT S (ye (0,00), 2 € (0,1)) :

9() = glylu,0®),  f(2) = f(zlp, 0?).

AL, —co<pu<oo, 0<o?<ocThH5b.
BT, EED 2 € (0,1) I LT,

£(z) = Zo(-log2)

ThHhAHAZ LIIHEETAE, TOMBE 2 THHTAHZ EIZED, ROBEBRA
PEOLND -

J'(2) = =2 {g(~log2) +¢/(~log2)} .

CIZT, HEED ye (0,00) I8 LTRADEHDPMEFOND Z LITEET S (ff
A 5)RZH) -

2 2
, o +logy — p _ Gosy—mw?> 1( logy—u)
- =22 " ¢ 202 _ — 1+7 )
g ) Vonoiy ; )9
/ 1 logy —
9w) +9 ) =—\1-v+— 5 |9lv)

&Y, ROKRBAPEINS ¢

1
g(—log 2) loglog -~ — 1
f/(z):_izﬂlogz (l—i—logz—i—a2 .

47



KBEEBEREREFam s 43645 1.2 7%

ST, EED 2 (0,1) LT, 22>0%,logz<0, g(—logz) >0Th
52 LIHEET AL, ROMAEMFREZNGS (2€(0,1))

loglog% — U
f’(z) §0 — 1+logz+T §0

CORERERIZOWT, NEIZX S 2 OHFTRDERZ y:= —logz € (0,00)
LT D L,
F(2)S0 e 1-y+ BITE <
= logy S (u—0°) + o’y
XY, ROEJZHL -

f'(2) S0 <= D(y) 2 logy
BL, D(y):=(u-0’)+0c'y, y=—logz ze (0,1).

(3)

EED 02 € (0,00) I LT, HED 0* TYRD p—o? ODEM D(y) 35t
BB logy DEME 2B € (—00,00) DEFET B, EBE, ZDXH % plid
RKOEHIIZLTRE S, BB logy D Z 25 d(logy)/dy = 1/y THHZ &
R T,

, 1 1
U:*<:>y:72
Y loa

W&, y=1/? IZBVTHEBE logy D XX 0% L5 DT, K
logy L& o® OB D(y) Dy =1/c? IZBT L MHEEHFEHSELT I W

1 1
logﬁzD(ﬁ) :1—|—,ufa2
— p=0"—logo” —1.
UTFTIE, ZOXICLTo WL LTETD u % p EELT 5

fs =02 —logo? — 1. (4)

48



FHEOEBUESR L B ORI D 5 A ORI DT ()

CNICED, EED € (0,00) I LT, p>p DA, Yy > 0123
LT D(y) >logy THY, p=p. OYAE, Vy+#£1/0° 123 LT D(y) > logy
WL CTy=1/c> I LTDy)=logy TH Y, p<p. ODYa, @Y%
0<3Jyr <Tya<oc DAL T, y=uy1, y2 I L TIE D(y) =logy Tdh
D, Yy<yr T2y < Vy ICH L TIZ D(y) > logy, 11 < Vy < y2 XK LT
X D(y) <logy THBZ eWnns (K1, M2, K3IZBM).

1 xt#B logy (KK E DY) DITF7 (>=10DHE, #y) i p=2

(K=f), p=1 (F), p=p =0 (=), p=—1 (WR, p——2 (M
=R OEE

49



KBEEBEREREFam s 43645 1.2 7%

1 ,r‘/ ,'/V .
A2 04 0}(1

2 M#EKlogy (KEE) EDW) DTF7 (o*>=2>10D58, Eihy):
p=2 (Kaf), p=1FW, p=p.=1-log2 (FKR), p=0 (MR,
p=—1 (M=) DEE

3 MBI logy (KEH) & D(y) DI F7 (o =1/2<1DiGHE, HEihy) :
p=2 (K=, p=1 (R, p=p.=-1/2+1og2 (&), p=0 @R
), p=—1 (M=) 0Be

3

50



FHEOEBUESR L B ORI D 5 A ORI DT ()

BLEIZ X o T, FAEEARGRICEET L @R TERS NS HERK
FOMBMERELELTHEONLIEDSHE. HL, 2 &y B VICHH
WAOBROBG 2 — e ¥ = y— —logz i AT LIHERT S, 72, ki
Dy <y THLT 21 ime ¥, zpime ¥ EERLI 21 > 2.

K1 BEBE [z po?) OEBEER: EBRX (—cc<pu<p DHEE), TREX
(= ps DHFR), FTRER (u. < p < oo DFH). BL, pe =0 —logo® — 1L

o] (2] [a] |1
1 — 0] +]0]| —

/ ¢ / N\
z||0|~--|e*1/”2|---|1 IIEE
i I I -
/ ¢ ¢ f ¢

THICE 5T, BB f(lpo?) & ORTEHRSHD pw KIBLT,
p< s DEECHFATIE R WD OO A OK GERFTAR) 2R L,
w> e DYFEIZHIR A T30 OIR CERFTRARLD) 2R3 H2 A2 (4y
H1zsWR). B, R21mEloMArERE L TEET S,

W1 CBOEBERZE R ORBERO A OR) 2 TEF/SI N5 HEM
MforI7 {(z fzlp, o) z€ (0,1)} DEIRIE, 22008 K u L o? IS
LTCUTOXHIICEES (F22H). L, pe (—o0,00), 0° € (0,00) TH
5. %72,

L :UQflogJQfl

THhb nB, UFTE f2) = felpo?) EWET 2. BIZoWTIE,
B (JHc, B.2f) #BWShzu

51



KBEEBEREREFam s 43645 1.2 7%

1. —o0 < p < pe OBE 2 FEHF AR
BEEE )OI T, 0<n<n<1%bz2 &z PFHEL
T,z ZWU/NEL 20 BRI E LTWA - 8400 - WA & w9 IR GER
MEATYOIK, £1 EERESH) 2R7.
2. e < p < oo O¥E T HFHMAE
T f(2) 3z OERBAEKETHY, €077 7 3HHEHLT
D OIREIRT.

x2 EEBH f(z|uo’) OEROSE (HE15H)

| oo <p<pu|ps S p<oo
0< 02 < oo || FHMBOT | BaamD

*fHL, py =02 —logo? —1.

WBI, EEDOP >0 LT =02 —logo? —1>0THH, »D,
s =0 <= 02 =1TH2HFH, BIZ, W1 POEEDPDLEI pe BIKEL
BHFIERET LS. TNICE-T, FHIRKELRD LAIF0ITEY o 128
LTI, pe DTAICKELRZDOT, QRNTERINDEEBE f(2|n,0)
F X DIEHPHO 1 e (—oo, 00) WK L CIHMMBA T OIRE R HIEZ
5. hild, FEOAS0IIHLT, p<0 kb IXBEREK f(z|u,o0?)
IR A B DR % R T

2

4 ¥

AR BN T, WNEBUERMERLROIMBLRO 5, Wb, —Blox ki
& o THBUER DA IZIRAE S 5048, HIZEWIRZAUE, o i
Lo TIEBGAIIZE T 2 0MITOVTERE L2, £hid, — RO

52



FHEOEBUESR L B ORI D 5 A ORI DT ()

X o TR ZIRA S B 040 2 {804 L IFFOY, R ORBERIZE > T—
B AT IR AE T % 0 (WA A) % Z IR & DIERGRIC Y, =&
SBOEBL AT & DIFIENR L5504 TH 5. AFFIZHETHIL S Wz 2 OHER
Bk, HALXME (0,1) RICERENL0QRICE-THEZOHR, 2200
pE (—o0,00) & o € (0,00) ZFFD. TLT, ZOHEI, EMFFK o OIF
B L CHBADOERE p BEE Y, pe L VAR D p T LTIEIEHR
TWATIDOIRZE R L, pe LB % p 28 L CZEIRBA R OBIRE R 2
EAVHII L7 (A 1 1),

SEW

[1] semzr (1981) MEBLE - FRME LB BOTRA RS,

[2] #ATEEZ (2010) (Rt finey K7y 7 (E#BOL WIaE)E.

[3] BHTEE (2012) MEBSGANY Ty 7] §EH)E.

[4] Aitchison, J. and J. A. C. Brown (1957) The Lognormal Distribution: with Special
Reference to Its Uses in Economics, Cambridge University Press.

[ 5] Balakrishnan, N. and V. B. Nevzorov (2003) 4 Primer on Statistical Distributions, John
Wiley & Sons.

[6] Crooks, G. E. (2019) Field Guide to Continuous Probability Distributions, Berkeley
Institute for Theoretical Sciences.

[7] Crow, E. L. and K. Shimizu eds. (1988) Lognormal Distributions: Theory and Applications,
Marcel Dekker.

[ 8] Forbes, C., M. Evans, N. Hastings and B. Peacock (2011) Statistical Distributions, 4th
edition, John Wiley & Sons.

[ 91 Johnson, N. L., S. Kotz and N. Balakrishnan (1994) Continuous Univariate Distributions,
Volume 1, 2nd edition, John Wiley & Sons.

[10] Krishnamoorthy, K. (2016) Handbook of Statistical Distributions with Applications, 2nd
edition, Taylor & Francis Group.

[11] Leemis, M. L. and J. T. McQueston (2008) “Univariate distribution relationships”, The
American Statistician, 62, pp.45-53.

[12] Leemis, M. L., D. J. Luckett, A. G. Powell and P. E. Vermeer (2012) “Univariate probability
distributions”, Journal of Statistics Education, 20, pp.1-11.

53



KBEEBEREREFam s 43645 1.2 7%

[13] Limpert, E., W. A. Stahel, and M. Abbt (2001) “Log-normal distributions across the
sciences: keys and clues”, BioScience, 51, pp.341-352.

[14] Limpert, E. and W. A. Stahel (2017) “The log-normal distribution”, Significance, 14/1, pp.8-
9.

[15] Patel, J. K. and C. B. Read (1996) Handbook of the Normal Distribution, 2nd edition,
Marcel Dekker.

[16] Simon, M. K. (2002) Probability Distributions Involving Gaussian Random Variables: A
Handbook for Engineers and Scientists, Springer.

[17] Song, W. T. and Y. Chen (2011) “Eighty univariate distributions and their relationships
displayed in a matrix format”, [EEE Transactions on Automatic Control, 56, pp.1979-1984.

[18] Stuart, A. and J. K. Ord (1994) Kendall's Advanced Theory of Statistics, Volume I:
Distribution Theory, 6th edition, Amold.

54



FHEOEBUESR L B ORI D 5 A ORI DT ()

fT8A MWIERDH EZTORIK

)R Z FOMBIER A A, 0%) &Y ~ A(p,0®) IH LT, YO
BORBER Z =Y OBEORIRICOVTIE, BIZHELICL>THS )
CERN AERICBWTIE, 3FE LT, W BIERD A(n, 0?) DEED
FIRICOWTHE 1 & HBROGH 23R T 5.

J9, REIER \Z‘ﬁ Ap, o?) OFERBRORE, BEEIERS M N0, 1) O%
BB p(y) = e /Vom BT, KA L LTHEBISND
9(ylp, 0”) = Jirﬁ (10%7*”)
Y

g

ML, —MOIEBGA N(u,0?) OHEERBE ¢ & N0,1) DHEEREK 6 % v

T U(y) = o((y — p)/o)/o ERSNBZFIERT 2. ZIT, ¢'(y) = —yo(y)

WHEETUE, UToORERZES !

o® +logy —p , (logy — p
ady? ¢< a )

J@#Q(y\wﬂ)-

EoT, BEMBPEATDHLF g(ylp,0?) >0, y>0, 02 >0I2EETS

g (ylu,o%) = —
(5)

gl o*) S0 <= o +logy—pn 20
— log;yZu—a2

_0-2

— yze

Thh, T2 kkz2fmd
1 e 1wt

2770'6“*"26 C T mg
X, WHBOEH S A OFERBMDNOMEELEL (FK3). ito

2
g(e" 7 |, 0?) =

55



KBEEBEREREFam s 43645 1.2 7%

T, % B B A A 0?) O BRI, 1E T D pe (—o0,00) &
02 € (0,00) (TR LT, MBHORKE RS 2 L AHIIF 5.

£33 MBERDM A, 0°) DEERBEE g(y|p, 0”) DHEIHE

y o] | expu—0®) | |oo
q'(y) + 0 , =
RS =N

@RE 2 HBUEBL AT OIR) SEOER 5 A(n, o) OHEERE (D) o
77 7 {(y:9(ylp, %) y € (0,00)} DIRIE, 2 DD HFp € (—o0,00) &
02 € (0,00) DIEEDMEITH LT, mo ZIRHMEE T2 HIEME 2 2

My 1= et > 0. (6)
THUSED, BB A(p, 02) ORBME mo = e~ 1, p=0>T1,
p<o TLEM, p>0>TLIYVKELDZHEIGHD. T2 B m, 1
B BHIE h(p,02) = g(molp, 02) & LTKXDIESNS

1 e
h(p, o) == g(molp, 0%) = ——e™#% . (7)
2mo

B> T, MBAEBIIAT A(p, o) ORAEME & I BT 2 BHEIZOWTUL
TokimE s
1. Fi5® o? € (0,00) \IZH LT, HRHME mo (& p OHEFHIMBEKLTH Y,
BN mo \ICB BEE h(p, o) 13 p OHFRPVEHTH L (K45

)
2
o —a? > 1 et
om =et =mey > 0, 8h<,ua):7 e M T <.
ou ou V2ro

F 7o, BHME me & mo ICBUD2HE h(u,0®) OB E LTUT %44

56



FHEOEBUESR L B ORI D 5 A ORI DT ()

A
Mo L2700 b o) 2T o
me X225 oo, h(p, o) 2225 0.

- TGO € (—o0,00) 12X LT, BHAE m, 13 0” OHBIRABEETH
D, BHE mo 2B B h(p,0”) 1E, 0° <1 DRI o® OHFRD
%L o® > 1 ORI o OHRFABIMEKE 2D, o° = 1 ORIZHRMEZE
s (M5ZH) -

e — e = —mo <0,
ah(uvUQ) 1 — +ﬁ 2 2
Ba2 2\/%036# T x(e"-1)S0 <= o S 1.

B, WHUE m. & mo IXBIT 2 HIE h(pu, 02) %, o2 =10,

1

1

me = el 7, h(p.1) = EeﬂHE
Y, WMRELTEDT2H5

mo LN e, h(p, o) 220

me LN 0, h(p,0?) Ll RN

CMEBOFER LT, p= co? OWE, IR m, & RMEE mo 1B
LI h(p, 0®) BT ERD .

c—1)o? 2 2 1 —2e-1,2
me = elc7D7 h(co®,07) = 2

= o5t
STHICEY, B mo 1 e S TR U T o OB/ BN & %
D, mo \CBTBEE h(p,0?) 1Ze>1/2 To?> ODBPFRWP LD &
VA, L DEEICIZPLTO®E) TH S ¢

(@) c < 1/2 O8E, o? X LT, BHME mo ZHEFWMPTH Y, mo 12

57



KBEEBEREREFam s 43645 1.2 7%

B HEE h(p, o) IZUFENIZELT S (M5B c=0DHH).
FEBE, c<1/2 <= 1-2c>0HEETD L,

Oh(p, 0%) 1 C2e-1 2 5
' = e 2 7 x[(1-=2c)0" =1 <0
502 WorsE [( ) |s
— 2 <
a = 1_ 2¢ > 0

EHDDOT, me BT DLEE hip, o) &, 02 <1/(1 —2¢) DFFIC
WAL, 0% >1/(1—2c) DEEICHINT 2H:V55 5. BB, mo 2
B BEE h(p,0%) 1&, 0% =1/(1 — 2¢) DRI IR/IME

1 1_2 —1l=c
h(CO'27O'2: 1 5 > = (270)6 with me =€ 11—21; <1
— 4C Y

2D, WMRELTUT 25 -

20 . 20
h(co?,0%) =% 0o with me =5 1,

0'2—)00 0'2—>OQ

h(co®,0°) T2 00 with me ——225 0.

(b) 1/2<e<1 O¥fr, o> 12 LT, RHBMHEm, & m, ITBIT2HE
/8,
5

h(p,o?) BWFN D HFP TH Y, ZoMBE LTUTE2E5
(6 M) :

20 2 2y 0”0

me 22 1, h(co®,0%) L= .
2_, 2_,

me 2250, h(co?,0?) T2 0.

() e=1DA, 2 ITHLT, BEMEm. TEBEL =1, mo 2B
BB h(p, o) ZHFWPTH Y, TOMBPE LTUT%2H5% (X
7BM)

h(co?, 0?) 770, oc, h(co®, 0%) T2 0

58



FHEOEBUESR L B ORI D 5 A ORI DT ()

d) 1 <D, o? TR LT, BB m, EHEFBN, m, 2B 2%
BE h(pu, o) THRRATHY, ZOMRELTUT2H2 (M8

) -
520 2 2y 0”°=0
me — 1, h(co®,07) —— o0,
2500 2 2y 0?50
m, —— 00, h(co®,07) —— 0.

B, (DXL, 2=1Th2pu=02/2=1/27%51F, SNEERO
S HEAE O % B IAEHE IEBL A N(0,1) ORBUEOESE 1/V2r & —8T 2 FH,
DF D, A(1/2,1) EEHEEIEB A N(0,1), IEBLGAE N(1/2,1) ORBHEO
BEE T B HD G0 5.

59



KBEEBEREREFam s 43645 1.2 7%

f+i2B BEBBOI 7

RAEFRICB VT, WBIEBSM L COAOBBERORERBD 7T 7
AT 5. BB, (DX TEES N2 MBIEB 54 Adu, o) O %K
g(ylp, e?) IZOWTIEB. 1 filcBWT (Mililiy € (0,00) ), 2 TERENS
SHBOEBFESR A RO A DOIRBEIROBEREL f(2|n, 0%) ITOWTIEB. 2 filcB
W (Bl 2 € (0,1)), ZNEIRIRT 5.

B.1 XHIERDIH

0.8
0.6
0.4 ~.

02 /N

0

4 MHBERDPE (=1 :1p=-1/5 (KEK), p=0 (K&, p=1/5 (£
B, p=1/2 (8, p=1 @EXEH), p=3/2 @S

60



FHEOEBUESR L B ORI D 5 A ORI DT ()

021/}

S

5 ﬁ%lE*EﬁHE (p=0):
(E#R), o® =2 (H#),

o2 =1/5 (KE#),
o =3 (HE#AR)

o2 =1

o2 =1/2 (KE#),

0.5
04 N /’\\
l. \“\

031 /
0.2 { ," \\‘ Y

ili
O

i', S ey

0 1 2 3 4 °

X6 MEERDH (u=02/2) :0°

], o® =4 (=80

=1/2 (KE#), o =1 (K=, o> =2 (F

61



KBEEBEREREFam s 43645 1.2 7%

7 AHERDH (u )

=1/4 (KE#), o> =1/2 (KE#H), o> =3/4
(), o> =1 (5¥,'i) =5/4

(M), o> =3/2 (H=#)

X8 MHEMRAE (p=202) 10°=1/4 (KK, o> =1/2 (K&K, 0?=3/4
(R#R), o> =1 (=), o° =5/4 (MR

62



FHEOEBUESR L B ORI D 5 A ORI DT ()

B.2 XMHERIHOEHER

9 MHIERPHOEBER (0 =1):p=2 (KFEH), p=1 K=, p=p. =0
(R, p=-1 (=), p=-2 (HEXRK

0 0.2 0.4 0.6 0.8 1

10 HBERFPHEOEEER (o° =1, BREARPE) =2 (KFH), p=15
(KE#R), p=1 (E), p=05 (FE), p=p =0 (HEH

63



KBEEBEREREFam s 43645 1.2 7%

Hi1 HBERFPHFOERER (0° =1, FEBRIER) @ p=p. =0 (XEH,
p=—05 (KR, p=-1 (R, p=-15 (=), p=-2 HXR

0 0.2 0.4 0.6 0.8 1

X112 SHERFPFORBEER (o2=2, BEEIE) (p=2 (KEH), p=15
(KE#), p=1 (FEB), p=05 (EE), p=p ~0307 R

64



FHEOEBUESR L B ORI D 5 A ORI DT ()

H13 HBERPEORBLER (o> =2, FEARIE) = p. ~0307 (KE
B, n=0 (K=, p=-05 F), p=-1 ("), p=-15 (HXK

14 MHBERPHORBLER (2 =1/2, BRBEIVE) p=2 (KEH, p=15
(KEH), =1 (F8), n=05 (E#), p=p. ~0193 (FELH

65



KBEEBEREREFam s 43645 1.2 7%

0 0.2 0.4 06 0.8 1

H15 MBERPHOEBER (o° =1/2, FEBREIE) @ p=p. ~0.193 (KE
B, n=0 (K=, p=-05 (F), p=-1 ("), p=-15 (HXH

66



FHEOEBUESR L B ORI D 5 A ORI DT ()

On Shapes of Distributions of the Exponential Transformation
of Lognormal Random Variables

Masato Kagihara®

ABSTRACT

This paper considers distributions of the exponential transformation of
lognormal random variables. In particular, relations between shapes
and parameters of the distributions are investigated. It is shown that
density functions of the distributions are monotonically decreasing for
some values of the parameters and non-monotonically decreasing for the
other values. Therefore, it is concluded that the distributions of the
exponential transformation of lognormal random variables take on two
types of shapes, a type of monotonic decrease or non-monotonic

decrease, depending on the values of the parameters.

Keywords : Lognormal distributions; Exponential transformation;
Density functions
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