OI

St &5 K| HM23A HM8E, 2005 128 67

~—0 R X W

2H|X} X|E HEE E5 nEn SAe ASHTM iy
Exploring Relationships between Transportation and Communications
Using Consumer Expenditure Patterns

FAMS Patricia L. Mokhtarian
(AFaeATY AddT4) (University of California, Davis, Professor)
g X
I. A8 V. 2% ¢ 49 &R A& P
0. 712d+e A VI. Almost Ideal Demand System %%
. Wde 1. 239 3¢
V. 2vz dlolg &4 2. ¥l Az
1. &Hz A& dolH VI 22
2. &M E7FA 4 dolH i Rk
Key Words : ZE3} B, Au|2} 212384, Almost [deal Demand System, 25 &34, 24 2 w3 714
ey

2 o

B dApoMe vlFe) Av)al A&(1984-2002) AEE o] &3t mEH Bt A5AWE S BT |
A &HA A2 AA 8 F E 2 A @ B 1UHE EFsEen, delge] 7t Ao o] ARIE
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Approximate Almost Ideal Demand System(LA/AIDS) 7198& o] &3l An|al 48 23 & syt
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This study analyzed the relationships between expenditures on transportation and those on
communications, using consumer expenditure data from the U.S. for the 19 years 1984 - 2002. We
first identified 12 categories of goods for transportation and communications, and then applied the
linear approximate Almost Ideal Demand System(LA/AIDS) method for estimating consumer demand
functions based on aggregating the categories to five (public transportation, personal vehicle capital,
personal vehicle operation, electronic communications media, and print communications media) due to
the small sample size. Expenditure and price elasticities were also calculated at mean values of
expenditure shares. The results indicate that transportation and communications categories have both
substitutive(e.g. public transportation and electronic communications media) and complementary(e.g.
private vehicle capital and electronic communications media) relationships. Additionally, expenditures

in the transportation categories are generally more income-elastic than those in communications.
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1. MEB

5 Y B e widl %o FEE
AR v gor BAMENIS Fol HYT & YA
3t o] e 7lge 2E 2418 E “Industrial
Era'dlX “Information Age'Z W3lAHon ZAAA
2o} F8 2209 &4 2 A FudE A 7o
el w3t B4 AlRE] ek 2 Z3 e
T & H3E 7S o] 22 Byl B4 wFY
A5 AR B AT Beyo| IA EHYTH

1960 ti¥E o8] &A= (o], Harkness, 1977:
Mokhtarian, 1990; Owen, 1962 Salomon, 1985)
o] mEH BAlo] A 43 AAE Y A
dl 72 89k 4= 9tk A WAl Al (substitution)
A2 BAe 28588 AASNANY FarE £ 9l
o}, F dHAle 28 (complementarity) 342 $4l0]
534 71 Aot Al WiAle 4 (modification)
TAZ B4l BP9 23R 58 WA
71 A& T} AL FA4 (neutrality) TE %
H(independence) #AIE Tl wnTd F417He) A
IFFE gloks AE uigitt,

o] AL Fo wEAEN FARFAEL A D
AE Adgste Bilo] BE tiAg A olgkm o3}
Ak, o] 2 AL wErade] g A A
ZH(telecommuting) Z 23R shEstA st
(Nilles, et al., 1976). o] AEIF= AAZ FJ&
ZaA7lE A E A} de AR veRtti«l, Hamer,
et al., 1991: Mokhtarian, et al., 1995). ot}d]
EAS 283 18 T2aWE(, teleconferencing,
teleshopping, distance learning)® FAEHUoL
WA gt wEgk Aoz EAE vk (Mokhtarian,
1988). & (o, Mokhtarian, 2003: Niles, 1994)
o olatd, FAlo] Bl g A gde B2 R
FE Qe Ao Fusm Y}t o] Tl BAe

AZH Couclelis, 1999). 283, E2l(d, A

QE) L o] 83le] wELYY] AEAHE EdoEH

5P+ 8 E SAZ 4 AoH(Gottman, 1983).
I, AU 24 Bale 245 22 Ul

7122] AZA (empirical) E1E MEAo|1 @r]F o]

o, B9 1RE Fo] A7)Holm FHAR ShelA 9
R&E0l Bl X e JFS FE3 nefskA &3 A
© 2 Jepth(Mokhtarian and Meenakshisundaram,
1999). wetx gr|Helm FHAR B0 7Hedt Wk
7} 8419 FeAdgdol B F44 (ageregate) ASA
T+ AFe Aol '

£ A7 54 & 2R X &P ol nFI 5
2] FAHAQJA AR L B8k Aolth o & Y3
32 199(1984-2002)7te] )= 482 AEAEE ©]
£l FAA £95Y(FAH 22 linear approximate
almost ideal demand system (LA/AIDS) 28)<
G el=

2 =89 742 thed 20 v FelAe V&
o] nFF Al A AR 4FATE HESL, 3
FelX e FAA 281A £aRFQA LA/AIDSO &3}
of ARslgict. 4ol n=e] Avizt A& 2 71
dolHe] 54& Aestidnt. 53dMe avae] A&
PHE A¥En, flde RI¥ARE BNy
vprlgte 2 AEE Meditt

EX

Al &3
Fayd ERsi, M2 e d9E BodFn 9l
o}, Plaut(1997)& 1980¥% &

Y4+ (Input/Output) A& B8 58 u5d %
Aol HAAAE Fadch ®HHe| Selvanathan
and Selvanathan(1994)& 33 %9 959 1960-
19861 4B1A} 2| Z(expenditure) ARE o] &3}
simultaneous equation(Rotterdam) '8 %3
S REE FHIen, 1 Ad wEUldn

5 I dEsus) 2 B4 2vjal AZdd glojA A

)
ki
of
=2
i
(%
N,
iy
Lo

3593 BAe 5YE o 8%3% 29 I
fch oE gHez Choo and
Mokhtarian(forthcoming)-2& ®1=2] . 1950-2000
AT AAYE ARE EUE P2 (structural
equation) 23 o|&3l ZaF (|, vehicle-miles
traveled, ZaEol4xl WA FF passenger-
miles traveled)@ BAAM-(d], MB35l o|FA
gt 7idAxh e s BanArt 9SS st

47] ATEE ARdF 4nRl 2dN 25 BA

te rr
poi)
jo
)
=
<



tetmEsts| x| 23 MBS, 20054 12@

ol #AVE A2 dEA Jehla JEE BYFn 8l
ok 22, AAY AZE o] 843 Selvanathan and
Selvanathan® @7= FAARE o]&dlalr 229
e wg(d, olsdsh e, A

) nEEE nEE B4le WAEAZE taA v
‘é FE Q& Aot} wEA T AHe] A& AR
E olgsld g B9 A ARBAE A

she ol A
i, grE

ZAHQ 4|2} 8 F48E 98] Rotterdam(Theil,
1976), translog(Christensen, et al., 1975), Almost
Ideal Demand System(AIDS, Deaton and Muellbauer,
1980) 5 o2l 7K R Eo| MEH o] F & AT
A B} %54 (flexible) ol F2AlA12] E24(d,
homogeneity and symmetry)S 2 4%d & Sl=
AIDS 238& o]g3ldth AIDS 23] dutzel deje
o 2

w;=a;+>7;Imp;+8,n(X/P),i=1,2,...,k
7

AN wie Pz‘fli/(; pig) 2 A& id dg X&

B8 (expenditure share), pe AE jol] Wi
4L, Xe RE Adld] g3 & A2E dujgt, o

2z WA (EE A3l i) AE FEE B9, as
A8 Ag(constant coefficient)ol™, vy& A3} j
< 7]'Z1°ﬂ gt 7]187] A4 (slope coefficient)ol™,
BE & A2 W 7187 AF ot P E/AF
(prlce index) 2 Thg3} o] o€t

nP=a,+ gajlnpj+—% S27lnp g,

,7=1,2,...,k

o mam, 48y
zZsjob 9.

1gae teel Al 7}

i) D=1, 27 ;=0, 28,=0 (adding up)

69

(i) Zj‘,y =0 (homogeneity)

(iii) 7 ;= 7, (symmetry)

A AR A2kl adding upe 4L (budget

constraint, X= 3 pa:, i A3 o et £ E

olulah, Faihe k7ol A2 thE Agke] Fhd] 25
AL ool 3tk Homogeneitys Y3+ 95240
93 714 o ’\E«l “45}7} 3%7‘* 2% (optimum
quantity)®l B|AE 48

£ Azt io] 7Hdo] Al jo L HAE FFE A
i9 7180l Agl 19 e viXe FFI drks A2

]o

iy o
2 a4

o0& TA|%(unconstrained) £
, BARCR 99 AgRAEY VE
BEEHYA Qo] AFxAES A
3] Y& FHp|= vt 28] adding up
3 23U & /e $EAE A
Z“-"lﬂ”ﬂ ol A€ WA A
275 58 AL & 5 sich
5y3He Helg {3 vA
3 (non-linear) AelQ E7AE(P) tiilel A¥ e

¢l Stone B7HI4(P*)E F& o]&3c}

23
EERE

ImP"=>w;lnp,, j=1,2,...,k
7

o] BreE EOE H3 /M9 rieHae] Y
Z /A e AE BEHES ol 83l%t). Stone €714
& 0] 88 AIDS E¥ £ linear approximate AIDS
(LA/AIDS) E38olg} gth(Blanciforti and Green,
1983). o] LA/AIDS 28L& o|&Fozu} Adxos
Fe)zoln sjA%E golsith(Alston and Chalfant,
1993; Lazaridis, 2003).

LA/AIDS 289] &5 ©&4 (income or expenditure
elasticity) e Thedl Zo] 4&8 4 IH(Buse,
1994; Green and Altson, 1990).

_ 9q; l_i
ei—— aX* wz-}—]_

A AN wi=pag/X ol pi% a= A} i 7}
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|
o|H HEA(inferior good)E <ndt}t Axles &5
o] Z7FIH AHm ZoRhe AE WY, FAE &
"7} o388 Zraske g T T3 ow A3l
AEgEo] 1Hoh 3W 1 Ase AA (luxury

good)olZ, 0F 1At @told  FfAl(necessary
good) & w3},

712" A (price  elasticity)®  Marshallian
(uncompensated, HIEA) #2A3  Hicksian

(compensated, ¥/3) ©249 T 712 FR/7}F Aok
Marshallian &34 ef & diAGS n2id &=
tiglo] 76kt Aoz slA¥ge] g A ael &
Sa895 JeElY, Hicksian ¥384 & 239 &

L3t A&-E sl 7Nk Ao oA &t
< YeHcH(Nicholson, 1998).

aqi p;
e%:—ap“j*ﬁ: "5,',‘"'(75]'/141,')“3,‘(74),‘/“){).

g, p;
e’,f— ap’ 7?+wje,-

= —Sij-{—(y[j/w[)_l_w,(%’l"l)

$ AellA ;& Kronecker delta® i=jo|®d 1o]x
176301nq Ocltt. z2lx &5 3 714 g8 e ¢ 3%

53 BAA oS AFE 4 Yok

%_‘1%}751 AA 712 €3 (own—price elasticity)
& &9 g Fret) v MR OE AslAtele] wat
VA e 8 A (cross—price elasticity)& o T 29 3t
< zeth g9 #old T Aske A BALE vlg
t}. ol A3t i9] 7HFo] A A3 o) Awrt E7)

the A 2ot} vl g a3} 7 g o] S9f gho)
Aol 282 A jo| AHE T
191'—‘4'7-1]"1] e Aot}
20 LA/AIDS 28& A
&3la, FAlof Eas% -’F@ g & homogeneity<}
symmetry 72| HEARE HAFI=FE v} g
A5 9 7HE g8de A4Eg

V. 2H|Xt HIO]E SM

of AlMe 2% L A Y P A v
% 2 717 dolEe #sf MEdigitt. B a7
£ 03 AFU9Y AL ARE olgHom, 4
59 334 2 o] &IAR 3] 198435 20024
7HA 19¥3te] AR E o] &5kt

1. 2H[X} X|E HOIE

a8zt A& dlolele v3e] :=%EA% (Bureau
of Labor Statistics, BLS)el F#dhe &H|2} 2|2
ZAHconsumer expenditure survey, CES)E E3
FEET o] AR 4 bR QA v E 2
e, AAA B AT Soll A FRE 3,
oid <F 15,0007H-8 ez AR

2HA} A EZALY] RE FRE Foi mERES
77H FES, FAREL 57H 80"57% A% skt Al

- t} 25 (public transportation): A3d, u
2, Gz, 8A, 2] 59 ol&eF

Ak 9] (vehicle purchases-cars and trucks,

new): MZL Ao 1LY (REAIE XF)

- Z3A% P (vehicle purchases-cars and

trucks, used): L A2 U (EEA|E X3

21FGAHA oA vehicle finance charges):

A AbEel AEg oA

At#FHA Y] (gasoline and motor oil): ¥eF

2 ol 7 dxed =

- A#FA 2 =2](vehicle maintenance and
repairs): Efo]o], BHE%“J, A 2 2
o, AEFE A 4 %

- Z#FE ¥ (vehicle 1nsurance)1 AFREE

|

- Az Mu] A(telephone service): H3E

- 71el7b8 A (miscellaneous  household

8) A2W2 wrk AP 49 BLSH WALO|E (www.bls.gov/cex/csxgloss. htm) & Zzsha v}



st Ea3| x| M23A H8s, 20054 129

equipment): A37], HFE A € AZE
o, HL& A, 718 7 F

- 94 2 S8 (television, radios, sound
equipment): TV, ®HlH2, A47l, CD A
7], 2)e A &

- 93 g EF(postage and stationery): ZH&
SHsE ¥ ETEE

- EX(reading): A% ¥ IATE, &M 5
2. 2H[Xt E7X|+ HIOIE

Sl 2R3 a% 2L FANEA FE9 s E
&8]72L 74 (consumer price index, CPD)E ©]
&3t} o] CPIE AHlAte Azt 2 49 o g
A28 (market basket)9] 7149 Wals 338}
£ Ageltt. BLS7L At HEAE B wig =
€ 359 /HEBEE £33 ¥ CPIE &3t} 4
o2 HE EAIY AHIRHSF AAATY 87%)E
4oz 3 #A#EQ CPI-U(CPI for all urban
consumers) g FZ o843, ¥ AFAME ©|F 7}
AMEZ AMSIAT. B3 AHR A2 &I CPI
g=o] A3 UXFA e A¢ UF CPl F&&
33 B8 (composite) CPIE At&algtt. & CPI
Atzol A3 AAE W88 Choo, et al.(2005)& &
Z3sPd drt,

;% r

2R K|S BYEY

o] z&"ﬂﬂ“ NE E EA B R Tk 2H|A} 2|
2 E rgslit. mE 9 BN SE gEl AR F
o]Z A|&F (current dollars 715¥) = E%-&(share)

F 7R s (2 DS EE, Ad 1997

ol
ot

2000
1800
1600
1400

1 1200
= 1000
S 800
600
400 1%
200 TA=—r——

984
985
986
987
988
989
990
99t
992
993 1
994
995
996
99,
998
999
000
200t
2002 | *

Pub_Tr Veh_New ——Veh_Used —e—Veh Fin -—i—Gasoline —=— Maint
-~ ~Veh_lnsur —e— Telephone ~#-~Misc_HH —a— TV_Radio Postage *+ Reading

(ag 1) MR XEFY F0|

71

N
}1\
= o
2
rlo
 Hd
rln
in

o] AukA o2 2713 Aoz Ve
wUtt. 2EFE 5 ST (Veh_Used, $64/9)0]
A F7HtA 1, thaol A 79 (Veh_New, $27/
W)a 23R A (Veh nsur, $27/d) €22 S71819
o BATES 2% AsAH]=(Telephone, $29/9)
2 7le7 b4 AHl(Misc HH, $27/9) €22 34 %
7¥ele Aoz JEeldT odtel 94 2 I3HA
(TV_Radio, $18/)= Aoz w4 F7kigut.
o] & L g 2 AFE S VeUER Ag o] T
ol 719l & Aoz Bk whHd $W 2 B3P
(Postage, $2/'d)¢} 54 (Reading, $0.54/d)+ 23l
Hog A Zylslart

(2@ 2 YeRd A Zo|, 72t I8 AEFE
Folg AETY Foldw tEA deHY. os
AZ&Fdo] QZo|dE dF wejsln loy, AE
B A4 AEFdd g vE2A o= Ax <
Zdold &7 2 Helgt & & Ao AEEH
& F0|& Bh, A4 u%s ¥ 54 FE F AR
FT9, AR, AFRA, AFEA BT, T
3 g EEPE0] ZAsla e Ho=
FTRAFTY EEEL wid 7.4%4
F7keta slom, HMapru)ze EdEx vid 0.2%4
Z7¥sta gt

o

Pub_Tr ~x Veh New —%—Veh Used —e—Veh Fin -+—QGasoline ——Maint
—~Veh_insur —e—Telephone —8—Misc_HH -4—TV_Radio Postage * Reading

(a8 2) 28IX X|E2HE F0)
V. Almost Ideal Demand System 2§

. 289 3Y

LA/AIDS 63% 2787 Jare 18 ¢ EA

55 78 359 AEEE(w)d 7 ()dEs
A

ook

Sol Basith, Fold BRF A3} Lol Ll T
o 9Be] An FAelE 579 50 k. 28w
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7B e AEREEE 1904 —75-er e F A
ZEFEE g8l Artelgih. B3 2E P50 dig
A% F%3 74 B¢ vole7} °] & Brlssnz
B dpdME CPIAEE 7HEHWsE AMsigTh o
ga, 7|egEe] d§ CPIs AA| CPI(CPI for all
items) ol THE B2 FFEAE o)l A2

B Ao LA/AIDS T8 ol&5 & dHloJely <
Q=) 7d "oy 124 (71EHEE A9 B As
ZA)(simultaneously)dl #43V|= d4ddog Ey})
S8 AFoltt kA 12719 wE ¢ BT g
o] A& mEsle olge} o] 5] tEgEeR #
et

- 43T%  ETE
CAYFY BT 7Y, FRAF 79,
Belolz

C e YAy, AFA B Sel, AFRY

A8

« A=} (electronic) EAIMNA] « AsdaEAMu] A e}
7].;.'53_ x]-u] JA} u_l gskzdlu]

o A (print) B4lulA] : S5 @ BF EA4

ol9] 571 P& EHE LA/AIDS 2¥& 233

}14

Fom, A5 o 7]'7—3»%@/‘35 A&l 2Ee) &
Aol SAS 8.0°] A|F3= iterative seemingly
unrelated regression estimation(ISURE) "<&

o] &3t3itt.
2. 289

, B8d3A adding-up
;ﬂg'l:—é nEA)7)7) 9EME 7)E s Toh HEa
S AAsF dch ZElEE ubdAe] A AFEe
e 2yase Re AEd £ g 3y, 2 d

(Z 1) LA/AIDS =28FHZq

Srils

T 15 B4l Fdwdd $HE T2 o 7
E}E °ﬂ #E A e Hr e At ¥t ¥
A LA/AIDS 23S 43 ¥, &5 9 7H4ugAy
£ Yo AEEEES 71E0E A&,

F4E 58 A8 FEAE o83l symmetryst
homogeneity A FZA9] W&o 22 Adslgct. 24
A3, § 210 B UEA ge Aoz Jepgdt 8

A B AFATEC] F 202 UEIA] @ A2
2 JelWtH(Deaton and Muellbauer, 1980). °l&
5 Aekzo] FH (steady state)) A8 7123 R
o2 ZFH(dynamic state)sl ZAfde= F =
ZFZA71A £ TH Durbarry, 2002). fFASHA
T= (BH) AAE ARE ARl glojA A
& TR Kate AR A

(2 )& FA3E LA/AIDS 23¥e] WSFge Ko
F31 9ok 23U wAEe RS 0.70-0.972

¢ A JEtst 2ejn aEdE W] B4l
Hd A ERT BAHCR §9%Ha=0.1) ¥FE

wol 7 A3 §lo} 7pAAS 93t Y] & A
AAZI, (E 2yl Uehd T Zo], A5
o] BF <] gez m% 9 FAFEE] HAY
Ao ‘/}E‘r‘»’b’/} ol 5\—“—5, ] &7} ?-_}-r
A ALl A&

l‘_\d

0 _,
e

=
3
H

oX |o

J—ﬂ_% ) E_

ojgtoll AFTYe]l A5l 9o A4 E&E‘X—i‘d Ao
velgth, 53] A 52 AS5¥EA] 1 Hrt
A AAAE ulge, FABFE 5L & o]
b 2o} Hol H¢AE onjgit

A THAREEY A, oiREY &l 29 @
o2 Jehgou BAAR fodix it AAF
AuiA ] BT o) & 1 da BAReE &
oot v, diguEe e FAFeR foiA

B R ue
K [ Vu(HEEE) | o3BT | va(RE2d) | vi(ARAD | vis(QABA | vi(IED B
1332 % (public transit) | 0.70 | -0.0147 | 0.0135" 0.0187** 0.0328** 0.00434 0.00632 -0.0761** 0.00328
A (PV-capital) {0.72] 0.335 0.146** 0.0645 0.0130 -0.179** 0.198 -0.548** 0.137**
A% (PV-operation) | 0.97 | 0.154 -0.0198 0.0132 0.0433** 0.0146 -0.107** 0.0806" -0.0219
A5 A (electronic . + . N .
communications) 0961 -0.103 | 0.0219 0.00414 0.0142 0.0333 0.000615 0.0229 0.0102
OJ;:HEJ‘\_]uHﬂ] ~ N *% » *% y N
(print corr;nunications) 0.97 |-0.00755] -0.0119 0.00531 0.00524 | 0.00982 0.0025 0.0168 0.00462

ZF:*0.05 ( p-value ¢ 0.1, ** p-value <0.05.
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. AR
g2 E:‘;é Marshallian(uncompensated) Hicksian{compensated)
- HEus | ARTY | AR | AR | Q45 | dEus | A3 | Ay | AAEA | 9484
YZaE(public transit) | 1.301* | 0.236 | 1.690** { 2.983** | 0.382 | 0577 | 0.251 | 1.809** | 3.079** | 0.452 | 0.589
AU (PV-capital) | 2.486™* | 1.574** | -0.437 | 0.030 |-2.025**| 2.136 | 1.601™* | 0.208 | 0.215 |-1.890""| 2.158"
A28 (PV-operation) | 0.704** | -0.263 | 0.205 | -0.395 | 0.212 |-1.435"*| -0.256 | 0.269 | -0.342 | 0.250 |-1.428**
ﬁﬂ‘%ﬂuuﬂl (electronic e * » *
communications) 0.811 0.407 0.094 | 0.276 0.373 | 0.013 | 0416 0.169 | 0.336 | -0.329 | 0.020
?Jﬂ{%ﬂnﬂﬂ](print n ** _ CTN IR * §_ ok i % ) T
communications) 0482 [-1.324 0.643 0.549 | 1.129 1.276% }-1.319 0.687 0.513 | 1.155 1.271
F:% 0.05 { p-value ¢ 0.1, ** p-value <0.05.
BARE 9] Fto]l Vsith ol UlFn%e 7HHel F AEREe] dxddds —‘:"._—/51‘8}951\:} aela w3
R $27 BasA e B oulE AL BAel 2614 £28% 398 98 LA/AIDS 23
z g0 ¢ 4 9o 2 olgaigct. ol fAa B WA 204 A29E
BE Ee BAFTEY wa A E HY, & Z w%d B4 #EE 1270 AREEE EH3I8
Sg(EE 4393 AFuE T AL o £2 o A99EE B 549 9 GREas
G Aoe Uitk ARML TABAMAIG, 1 ARG, A9ER, AT, ARE o2
3h ek AABANA (A, 8 F FA) = Eﬂﬂ]}.ﬂ} 53
A 9 Aoz ek ole AsHIAL dey

ol§ B9 v &TAR Q] e Qi EAIA}Eo]
AAEN R YA %l%r% oju)gic}, o] Ze oA
Ao AN e B (s )9 Ut A
e & HolFq 9l

WET FAlzte] ﬁx} e84 B w
e nadA 2 gABAE =

2 Bt 94 diZasy AzRniAe A
A Aoz et o] T, diFugel 2
a°] b aHAE S AAEA A 9 *F&~ 37t

Al Aolth(d], Fagoelgate] AHLE, 753
< dialg sdEe]). wide dEusa 01430 Al A
t 1g43A 2 Jeidd) ol usase ol&3vt

2383 oY EXAEA YBo AEE M|
A& BoFm Qlrh, =3 AxEAvA e 2T
B A E Vel itk (Marshallian®t
Hicksian ©8/do] ZZk -2.029 -1.890]c}). ==
S9F AHBEAMALE M2 ZgBA Yt ol &
o] FVARAE(EE AEF7H7Y A olfo] #I
A&E FUA7n UL gt

wi, A

rhu

=

E e 198495 2002471x)e) vl Elb
g

A2dH NALGAZE ol &ste] wEF Ao LM

253} s1en SAS EAEYIAY ISURE ¥y&

=3 LA/AIDS R8-S 3390

ny3y Asl, ava A& 3 agy gxlide
FEEA e giF £ BITAY e Ao By
HAL o 2 Axe 2% FilAeld] F 7R A
wEs G237t SAld 2 A
HoZ Anizt A& glolA dFuE(d37] ol X
)3 AR AAFAE AW Yt o]
= 7129 Selvanathan and Selvanathan(1994)
o AFAHet ARG, e dHoE, dYrusd
AAEAMA, AAEA A <} 274, Al A

V52
o AFEY T 33 HWAE AYn e ez
THEHUT. olstel wEH TG e FEE Al
A BAHCE RefetA] @ob Fuztel dABAol
' AR Jeihth 2oz, MR A2 3
oA wEH Ao WAE BABAV AT Aoz
ST o] 2epd, BAleart Sk wEe
F7kIthe Rolth,

H

i

k

&
4

o i

ojttell, WEYESo] FAFE vig| L5EHA
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