
Jt::k~~t, 53 (1) 

15~24, SJL17·2faJ (2005) 

Jt~::k~::k~~~~*M~Wt±~~~*~~ 
~ 1t : :>:Jl lilt 16 :¥ 11 Jl 12 B 

~ lJ. : :>:Jl lilt 17 :¥ 1 Jl 19 B 

fEJ.iliY-T1tFP,Jm~t?l.:Z.6:ffl.1-t<7)~il{OOt::c0-C, -©:1*t-t-n~t IJ i <1±~89, §~89~~89 
Wfiil{~izg t 7';t "'.'.)-cl@:: 6 i5r't~U 7';t FP,Jm-z."lb 6 0 ili:ff., JE£$ti~OOSJlj:5:J89 t=h- -CifiitYftlf[ll] t= lb 6 ii{, 

.f-<7)ffif@<7)f£oc1±±!fiJ~t= J: 0 -c ~t:t 0 -c") 6 o :: n i -z.", JE!i~~j:oct:: "Jv)-c ~OO:J;JHl-z."<7)1**89 
t:t*iS-l±it.=~n-cv)t:t")o :Lf-Z1iJf~-z."I±, JE£<7)~fl~H2~-t6 U\:t::, B:Lf-Z~00<7)~m!Rll1Ht}JU 

t::JE£1§M~~j:J.t ~tilt L, -t-n G <7)ififf.89q£!WJ:;J3 J: Lf±!!2Jll!5J-:;ffi<7):j:~Jt1t Hr0 t:.o ~;ft::, JE£<7) 

±!!2Jll!89~:t~89Wfi~IZ9 <7)1*;f ~1T-J t:. 'dJ t=:, -©:~J.<7)/:BJ.i<7)1ffiil{J:t~89j:5:J- t ~ .:t G n6 ~Hf! t=:Ji 
}JU1t L' frjlij lli-T t L -c JaHt G nt:. <b <7) <7)-] i? :fJJJ.i-z." § ~JEJ.i Lt:. <b <7) t= ~,¢.(~lb -c:WHJT Hr"'.'.) t:. 0 

:Lf-Z1iJf~-z."fflv)t:.~;jEH±, 1992ff.il• G 1997fF i-z."<7)m!Rll1Ht~f~-z."11Q!A}JU 1=~211& ~ nt:., B *<7) 

ADlJJt~lli~}l[l,WnJ:1!f~lJ..U'JEJ.i}l[l,WnJ:1!f~ (3,396m!Rll1Ht<7)JEJ.i}l[l.116,067~, lli~}l[l.7,303,534~5t) 

Ht~t Lt:.o 

::nG<7)~5f4~fflv)-C, fltl1tfEL::J:t (SMR) t=:Jlt, ~m!Rll!JH~MFa,~£$~ff!cL, m!R 
ll!J1t-::' t t=:fJ$1tfEliJ:t ~-lli Lt:.o:: <7)t~fJl±AD1JHl<7)1J, ~ 7':tm!Rll!Jft-z."l±:;pl(5£-z."lb 6 t:.'dJ, 

Poisson-gamma .:C7''Jv-z.".1W5J-:;ffi~~A L, ifi.~~1 ;($ t / / ;'\7 .I- }- 1) -:; 7 ~~ra,SJlit1t1*~ 

fflv)-c11~JHJ$1tfEliJ:t~>.K'dJ, JE£1§M~~j:J.t<7)1lltfrnrt Lt:.o ::nG<7)frnr~ B:Lf-Z±!!2~J:x-gi,7J

vt L -c 7°D-:; r--t 6:: t 1:: J: IJ JEli~~j:J.t<7):UlJ.J.!5J-:;ffi<7):j:~Jt1tHr0 t:.o 

__t~c:WHJT<7)*1!f*, 13 ~JE£<7)frjlijlli-f--z."l±Mff.89 t=:JEJ.i~~j:J.t<7)±!!2~1%~il{Yij < ij 6ftlf[ll]1:: lb 0 
t:. ii{, ~FM llir t= :;J3")-cIi1K~ t L -c ±!!2~1%~il{g~'d) G nt:. 0 M lli-T-z." l±-©:~]<7)~fj:.~~~*&-z."*£li 
il{:f]JJ.i J: 1J ~\/)ft£$ ~lF L -Cv) t:.o :fJJJ.i-z."t±, ff.fff.891::JEJ.i~~j:J.t<7)f!!2~1%~il{Y7':t < 7'j 6 {tl[[l:i] 
~ lF L -c ") t:. ii{' ~t ~ * <7)-8'~ 1:: ~frnr <7)~~j:J.t H;f-J mll!JH <7) ~fiil{g~'d) G nt:. 0 

15 

fEJ.il±Yr1tFP,Jm N?l.:t 6 m-t<7)~il{OO t= t "'.'.) -c' 
-©:1<tt-t-n~ t IJ i <1±~89, §~89~:t~89Wfiil{~ 

129 t t:t 0 -c JtS:: 6 i*~u t:t rp,Jm-z." lb 6 0 JE£ <7)~fl~ t .z
<7) Wfi~IZSI t::-J v) -C1~~t-t 6:: t t±::k ~ 7':t i';Pjfd{lb 
6oft£<7)Wfi~IZ9cL-C, -©:ff.~, -©;~<7)~~7'j~ 

<7)~mBS, Mllir·#Mlli-f-7'j~<7):j:±~~TjWfi, 

~~*:t~, ~~¥11*, §~~~t:t c'<7)if*4 ijFp,Jmil{~ 

.:t G tl6 o 1±~89lb 6")1±~~891ffi~IZ9 t=:-Jv)-C<7) 
lb 6 :UJJ.:t~t=if~ 0 -c <7)f~~t11i -? , :UJJ.:t~<7)1%~4,5) t:t c'<7) 

¥1l-JS--?, 7*Yi-t:::;J3v)-c, JEJ.i)l[l.<7)1<t£7J..Lf:tff:Mb~tJ&10l, 

:t±~891ffi~IZ9 t JE£~~j:J.t<7) ~:Ji1.s.15) t:t c'<7)¥!l-JS
il{h- G n6 ii{, JE£Wn1:1!1:~1::£-::J < ~001J!l:~-z."<7)1:;t* 
897':tM~!±::ni-z."t::~v)o -t-::-z.", :Lf-ZM~-z."t±, ~ 

il{OO 1:::;J3 ~t 6 JEJ.i~~j:J.t<7)~~ra,5t:;ffi t=:-Jv)-C, JEJ.i 

)1[1, WnJ :1!t ~ lJ.. Lf lli £)1[1, Wn1:1!f ~ ~ ffl " ) -c ' -©:ff.~~ WnJ ~1:&' 
§ ~ftli t:: ~ L -c, 1±~89Wfiil{J:t~89j:5:J- t ~ .:t G 
n6Mlli-Tt=~~ IJ, *~¥11*t:t c'<7)*~89-Jlf31I~ J: IJ 
~ < ~~t-cv)6 c,'i!;l,btL6:fJJJ.il::~,¢.i:~~-c1~MHi 
0f:.o 

:Lf-ZM~-z."l& IJ __t~·f't:.JEJ.i<7)Wfi~IZ9t=:-Jv)-c£J-T1:: 
~«6 o -©:ff.~t::-Jv)-C t±, lliliff.t$il{v) b~ 6 llili 
~~MJ:IJ~ff.~-z."lb6~%, i~~ff.t$-z."lb6~% 

!±JEJ.i<7)~~j:$1±_Li1{6 t ~fl -C\/)69)0 it:., JEJ.i 
~~j:oc1::1±tt~89Wfi~IZ9 <t ::k~ < il•il•v0-cv)6:: 
t il{*E ~ n -c :;J3 IJ 25)' -t- <7) 3:: 7';t <b <7) t L -CM llir . 
~FMllir<7)Fp,Jmil{lb 6 o ~il{OO-z."tHi-m!JIE ~£1~-t 6 



16 

~mlb'.l{~i <, l±liitl±~~tlllH:·lW1~ t t" 6 t {/) t "' -7 ~,U'[ 
~~7'.l{~i "' t::. 'dJ f:' ytf=jt_t {/)~~ml~i* f: ~ "'~ -fx.{/) rai 
f:!:t i ht::.~=JFP~l±lrf:M L-C 1±1±~89~{,;Je,~i£73U7'.l{ 
1~~i < :ff:1£ L-C .B lJ, ff.H~89f:77--c t ~l±lrf:tt~, 
~F~l±lr--C-l±min~Hl!i'.f:&iJ6 t~.:ZGh6o i 

t::., REI 9t.1±-ffJ:{;t(f) REI~ i' Ji t -c *~ HlHll. L -c "' 6 t::. 
'dJ, f,i!J[¥ry~l±-ffJ:fti'Ji L -CRE!}'t.f:Tilf~J;W L, :fJJiit 
t ff.££--C- 1± -f (f)J"3W f:i£7'.l{&iJ 6.:: t 7'.1{¥1l1!r 2 n -c "' 
6 ls) o f,i!J[¥ry~7'.l{RE! )'t.~$L~}'t. f:&t:tt"~J3W t L 

-c 1±, l*J:Jt¥Ml5L!lfr.l'i'. 19l ~, :tli*¥lF$t" 6.:: U: J: 
-'.'.) -C7j(j!!J.kf:~ < 15i h6 1' 1J J\ 0 ;!. lj7 / {/) J: -7 ~~ 
~1t~~?g'_i2,11) 7'.l{, -ffj:-f;tf:lrfl? h6.:: t f: J: lJ ;flk 

~%--C-~362 h6.:: t 6,12,21,22) ~, -ffJ:ftf:tt~RE!}'t.(f) 

15/J{~ilocf: ~ 6 l*J:Jt¥£',:fl~L!lfr.J'.i(f)¥!l1!r t &iJ 622) o .:: 
n G (f).:: t iJ' G :fJJiit Uliit--C- 1±, 1Eitfe:~j:J!l~IZSI (f)!Ji 
:l'.~7Ct5r.f:i£/J{&iJ 6 t~ .:Z G h6 o 

~.B. *-EJf~--C-11H1Eittl± l:fE£(f)faHtl±lf:~t-

6m.:xEJ f:J: lJ, .ttf~iPfi112~W&f:i3ft65t~t--c-, 

MtTilt1& f:}'t. f:,1A8tb, ~.ii~Jlti (f)~fb& Lfll'fq& {/) "' i" 
n t 77- G h~ v'!J]rf?;-(f).:: t h' "', § ~1E£ t AI89 
9&iiUa.:Z 6 AI1E£ t f::Jtft G h6 o 

*1iJF~--C-ffl "' t::.~{41±, ~!:t'.tillJ~iJ' G § 89)1}ftffl 
i' ~f PT 2ht::.1992~/J'G1997~ i l:'(f) At!Jbi~l±l!:t 
}'t.iiJm1!E~& Lf1Eiit}'t.ilJm1!E~--C-&iJ 6 o M~U±3396m!R 
IBTtt(f):fE£)'t.116,067~, l±l !:t}'t. 7303,534~ --c- &iJ 6 o 
1E£}'t.iiJm1!E~ f: 1±, m!RIBTH lj!{)L--C-1lmA •f:43Jj El 
/J{BC'.~ 2 n -c i3 lJ , -f {/) 9=t iJ' G I fHJfit!!.J, 1-BJ:~fiU, 

I§~· AIJ, IY~l±l/J,~/J'J, ll±l!:t}'t.J, IRE!)'t. I J, 
IRE!}'t. II J, ll±liit?J&J (f)Jj El Hilll±l L, WH!f Nr0 t::.o 
i t::., l±l !:t}'t. iiJm1!E~ f: I±, m lR IBTH li!f)L --C-1lm A• f: 
45Jl El /J{BC'.~ 2 n -c i3 lJ , -t- {/) 9=t iJ' G I fHJf it!!.J, 
1-BJ:~~J, l~l±l/J'~/J'J, ll±liit?J&J (f)Jj§ Hilll±l L 
t::.o 

1E£}'t.ilJm1!E~f:£-::>~, M~::r-1>7 i' §~1E£ t A 
I1E£f:IUU1t Lt::.o .:C-h-'f'hf:-:Jv'-C~l±lr t M~ 
l±lrf:, 2 G f:-t-h-'f'hi'-ffJ:'*U{:fJJiitiPff.liit--C-&iJ 6 iJ' 

1:f,E 0 -c Ii 73U1t Lt::. o .:: .:: --c-, r££ t l±.ttf~22~U 
~-* (1994~U1W--c-1±2o~u~i) (f):Jt~t{/)ff.l~~N~=-:J 

.:: ti'"' -7 (.tt1~22~*iPfil--C-¥1iE£~1E£ L t::.{f.£.~(f) 
&iJ 6.:: t l±{f.£.ttI:--C- 1± &iJ 6 /J{, ff.Iit--C- 1± ~ "') o M* t 
T 61E£/J{:fJJiitiJ'ff.liii--C- &iJ 6 /J>(f) IPJ:xEI±, -f-(f)i)cf: ~ 
"964-:J(f)Jj§ ll±l!:t}'t.J, IRE!}'t.IJ, IRE!}'t.IIJ &Lf 

ll±liit?J& (l±l!:t}'t.HE!}'t.I)J t l.ttf~~i)cJ i'fflv'-C 
1T0 t::.o r(f)i)cl:Mt- 6Jj§ {/)M*I±, A,[fil(f):fE£}'t., 
]i?d~· 1: l±l!:t L t::.}'t., 1Eit Lt::.}'[', --c- &iJ 6 o JI El IRE!}'t. I J 
I± 1992~1994~ f: i3 v' -CI± .ttf ~20~Ui& (f) 1E£)'[', /J{, 
1995~ 1997~1:.B v'-C 1±.ttf~22~U1&(f):fE£}'t. Ht 
*t L-Cv'6o it::., JI§ IRE!}'t.IIJ 1±1992~1994 

~ f:i3v'-C 1±.ttf~19~UJW(f):fE£}'t. i', 1995~ 1997 

~ 1:.B "' -c 1±.ttI:~21~U fij(f):fEjit}'t.7'.l{M* t L -c "' 
60 f,E0-C, 1992~/J'Gl994~1:-:Jv'-CI±, l±liit!J& 
/J{O --C-&iJhLf:fJJiit, 2 J:J_t--C-j;yhli'{f.liitt L, l±liiti)c 
#l(f)-~, A,[fil(f)jEjit(f).ttf~~ftiJ~O~U_t.--c-&;y 

hl:f:fJJiit, 19~UT--C-&iJhli'{f.££t Lt::.o it::., 
1995~ iJ' G 1997~ 1: -:J v' -CI±, l±l £!1&/J{ 0 l:' &iJ hli' 
:fJJiit, 2 U_t--c-&iJn!;:fff.Iitt L, l±liiti)c!Jq (f)•~, 
A,lfil (f)jEjit(f).ttf~~!J&/J{22~U_t --C-&iJ hl:f:fJJiit, 21 
~U Tl:' &iJ hl::f{f.££ t L t::.o it::., l±l!:t}'t. f: -:J "'-ct 
l±l!:t}'t.ilJm1!f~(f)~/±lr Upyj§jl±l-f-, -f-(f)i)cf:~t- 6 JI 

§ i' ffl "' t::. 0 

1 . *.§.?E~~ t f~~1t?Ei!H~ 
l'ii t li!ifil!~:fE£(f)1~1~'H±, 1Eit!J&i' l±liti)c--C-~ Lt::. 

*ll1E£$ (~~Wn1~1&(f):fE£$t !R73Ut" 6 t::.'dJ*ll1E£ 
$c*t") --C-&iJ6o !i73U1t?nt::.~fJv-7° g l:'(f) 
1E£$ (R) 1±, 

RcgJ x 1000 
Xcg) + :r;-g) 

1:f,E0-C;xE'dJ6.::c/J{--C-~60 .::.::-c-, X(g), Y(g)I±~ 

~f Jv- 7° g 1: i3 ft 6 l±l !:t!J&.B J: Lf1E£?J& i' *t" o 
L~L, .::ni'1Eitfe:~J!l(f)it!!.~i£i'*t"mCtt" 

6(f)1±, -ffJ::tF~ttifflZ:Jt:;ff]/J{it!!.t~f: J: 0 -c ~~ 0 -Cv' 6 
1lT~~·t1iJ{j;y 6.:: t &Lf, 1E£fe:~j:J!l/J{-ffJ::tF~:Jt:;fj] f:{;& 
fFL-Cv'6.::tf:J: lJ~-!V--C-l±~v'o it!!.:l:.@GraiOtlliXt" 
6t::.'dJl:I±, li!ifil!~*li1Eiit$--C-I±~ <, ~it!!.:l:.@G(f)-ffj:~ 

~l~fflt(f):Jt:;fj](f):@;v' i'Wnl~ Lt::.1~1~ i' ffl "' 6 ~ ~ --C-&iJ 
60 -t-.::--c-, v'V~6 SMR (jE]£:(f)f~$1t1El:Jt, 

U T1~$1t1E£1t t ll'f~) i' ffl "' 6 .:: t f: J: lJ , ~~ 
WnJ~fk(f):fEjit$ i' >jt'd) t::.o 

"' i, i m!RIBTH, t :¥*--C-(f)iJ!~1Eit!J&i' Yit t L, 
£3:~~ l ~U&f:i3ft61E£i)ci' Yi<itl, l±liit!J&i'Z/itl 

t t" 6 o ~m!RIBT:ft~JB rai i' ffl "' -c•l±l L t::.-ffJ:~~ 
l ~U& 1: i3 ft 61E£$ Ri 1± 

"n "k Y (it) 
L,;i=l L,;t=l l 

R1 = "n "k z (it) 
L,;i=l L,;t=l l 



t L-oR36Gfl~o 1,E-::i-C, i m!RPIJtt~:::;l3~t~ t ~ 

~CC'<J)j!JH~1EEif~ t; it Ii, B:~~WiH~.::, c <7):)tij*1EEiI 
~<7)m%:fD 

m 

fu ='Lz?t) · R1 
l=I 

c L -C>J(36 G fl, i m!RPIJtt, t ~:jcC'<7){~$1t1Eim 

.lt SMR Ii 

( 1) 

t L -c--'} ;t G fl~ o '§ ~*1t~H= ;13 v' -c Ii, (1 ) <7)-fil[ 
.'f<J) ~ <7)<7){-l:;b I') 1:::1ootl'r Lt.:{W[7J'i' SMR t !Pfl::ffl -C 

2 . 1~1H~~11::JE~J:~ 

l::.~G -e>J(36 t.:t~Il1t1EEif.lt ~ 7c <7) i i 1EEif1§Mfi2Ji 
&<7)~JE-fil!C:L-c~~%$~~*~·~~~T~~c 

Ii, £,f L ~ ~-IJJJ"C'li~v'o AtJ:tlt~<l),rJ"? '-''miRPIJ 
1't"C'libf7J~~1EEif~<7)!~~1= J: "'.) -CtlJE'fil!7J'i'~ll~ 
~~t1i:JE L~v>7J~ G "C'JiJ ~ 0 ~ <7)r~,~~1Wi1CT ~ t.:30, 

£LT~=:®~~ J: 7 i=~~-"'1 X'~15 •20 l t / /;\7 .:J. 

}- 1J -:; '7 a'f@FsiiJZiiHt14l ~:::£-::> < {l~JE SMR ~~ffl L 
-cJW:t!fHr-::i t.=o 
1)1E£:~~&<7)a'f@~~•#mG~-eiliJ~~e:~ 

iW~Jt t L, a'f@rsi.s:izrt1t~~~r.GT ~ o 
2 ) ~OO~lH~AA FJJ ~=£-::> < AA1~1EEif~ ~ t; it t T 

~ c ~, Poisson-gamma -:Ci''Jv"C'.,-.iW%$~~A L, 

~~-"" 1 :A'~ (Empirical Bayes method) ~ ffl v' -C 1§ 

M ~ ~i & ~ :tt JET ~ o A,@ <7) 1W 1!f -e JtJ '-'' G fl t.: 
Poisson-gamma -:Ci""Jvli 

t= 1, ... ,6, i= 1, ... , 3396, 

UGJ$?fl~o td!.L, Ait Ii~ i m!RPIJ;ft<l)~ t ~ 

*<l)a'f@~ilim.s:iz~ffiM~~&-e~JE~*e~, Git 

liijlj:5j 1, %fX Vt-I <J):lf/?%$!:=1'£7 7 /?'~A"J:j] 

*-$:~-c'iliJ~o Ait C Git <J)~JEJJ~li, if.f!J% 
$<7);\7 .:J. - ?'- v t ~ Yit <l)mJillJt&<l)Jlijdt!::: J: 
l'J ~JE L, .'ffl~£~=•1&%$~>R36, Git <7)•1&.s:iz 
~~-l:BT~o .'f<l)J&~<l)VJEflli£LT<l)J: 7 ~=~G?fl 
~o 

17 

i= J: I') >lt3b~o ~ ~ "C', Wij Ii~ i m!Rl8Ht<l)Jli:9!= 
;13 ~t ~ ~ j m!RPIJ;f;t<J) Rl~:Jl#H:::£-:1v> t.:li:.h- -e £LT <7) J: 
71:::~G?fl~o 

w .. = j c;jl +cos ( x~;r) f, o::; xu::; r, 
u 0, otherwise, 

Wij 1i i e: J m1RP1Jtt<l)ffl!J1ME, Ci 1i 2,;=1 Wij=1 H~t-= 

T J: 7 ~=T ~£$1tt-Hx~~To 

Hi::kl=T ~%fXJ\7 ;J. - ?1 Vt <l)JliJt~JE-fil! ~ ~ 

>j(&)~o 

Step 3. ~ i m!RPIJ;f;t<J)~* t <7)a'f@Fsiili9-c'<l)if'§M 
~~§t&<7)7 /)r"A~j]* Git <7)•1&Ifj:5)~, %fX-$:~jc<7) 

~JE-fil!~ fflv>-C 

Yit+Vt 
kfit+Vi" 

Step 4. a:f@FJJJ5:9Ifj:5j<J)~JE~* -:G" c 7 / )f'A"§:j] 

* <7) •1&.s:iz j:5j <iii <7) 11 

~ <7)-=f-~<7)~1i:!iAt1:tlm<l)::k ~ '-'"m!R"C'li ~lt;it 

<7)'fil[1J'i',rj"? < ~I'), RRit Ii SMR ~=Jli:1J;J. T ~ii\ Atl 
7J'i'~~v'PIJti""C'li.'f<l)J:t7J'i'::k~ < ~ l'J, ili19JiJLj:5Jif'§M 

~~i& J:; <J)'fil!~=ili < ~ ~ o ~fl!: J: l'J AtJ:tlt~<l),rJ" 
~ v>m!RPIJ;f;t"C'libf7J~~1EEif~<7)!~~'= J: "'.) -C~JE 
1il!7J'i'~ti ~~~t:lf1i:JE1= ~ ~ r~i~ ~mm-e ~ ~ o 



18 Jt~:k~l2S~~~. 53 (1), :>:JZ17. 2J=J 

1~ G ht::. ;;JUtfE:; ~j:J.l RR it ~ 1 oottr L t::. t§':f~ ~ ffl v', 

m!Rl!IJH5JUfE:;~j:J.l~:k~ 2J11~1:1t• < -:JiJ"O)~Htm2 
-tt, ±!!!.1%1.lJ: 7·0-;; t--9 6.:: t -r:, :!~!!J!!!:frif!J0)1JlJt1t 

1T ·::>t::. a -t- 0)1U{120£L.1. ~ $, 105£L__t120*~ ~ 1t, 
95£L__t105*i1ilil HJR, 80£L.1.95*i1ilil bk~. o £L.1.8o 
*i1ilil~w e: L, 7ffi < iJ: 61i t·1E£m:Jj:ocn{~ < iJ: 6.:: 

t ~5FVCV•6a 

1%11 1:5Fi" J:-) 1:, f_l(;;ij{000)jE£~1±Jfi:iF?i~-flj[tij 

1:JiJ60 1985fFi--C-I±, §~1E£~il{AI1E£~~ 
.1.@J-:::> -Cv•t.:il{, Jfi:iFl:.:B It 6~0089iJ: § ~1E£~0) 

M~'I: J: ~, 1985fF£L~i1: 1± § ~1E£~il{AI1E£ 
~~T@J0f.:9lo AI1E£~1:1±, :k~iJ:t~Ml±l'J:<, 

12S:Jlti1it~O) rtlJ.1.-?12S;Jl~~{iiijO)JE~I: ff v>, § ~1E£il{ 

:k~<MYL~.::t~J:6~0)c~~hGh6a 

100000 

80000 

~ 
fil!! 60000 
~ 

40000 

20000 

1975 1980 1985 1990 1995 
ijO;,x 

~ 1 B ::$: 1: .:B It 61974fF ~ 1997fF O):jtJHi"i--c- 0) § 
~ · AI5JU1E£0)fF*~1t 

§~1E£1:~-9 6£3:iF~~fi'@.k5JU•tl:Ff · :J.P•tl:Ff1E 
£$~1%12 1:5Fi"a ~r9U{•/:l:lr, 1i1UU{;Jt:•1±1-T, 
ff.'vU95t I± 95%1~ilil IR rai ~ $:. L -c v• 6 a ;Jt:• /:l:l r-h{M /:l:l 
rl:lt-rZ, -9-rZ-CO)-BJ:fF~~HH:.:Bv•-C, ~v•1E£$ 

~7F L-Cv•t.:a it.:, •llir--C-1±~~1:, ;Jt:•1±ff--C
l±tfiFl:iJ: 6 Ii c•1E£$7'.I{~ < iJ:6flj[tl]l:JiJ0f.:o -flJ: 

iFmf1~fi'@.k5JU/:l:l£~, 1E£~1Hf, 1E£$~$:.11:5Fi" a 
•t±H 1:Jt_rz-c;Jt:•/:l:lr0)1E£$-h{2of.lil" G 24f.l0) 

iF~~U&l:.:Bv•-C~l9tl'r, ~iF~~U&il" GJi-c ~ ~ 
13tl'r~ < iJ:-:::> -Cv•f.:o £3:iF~~~{~O)jE£fE:;~j:J.lO) 

±!!!.:EJ.:friffi'~l%13 1:5Fi" a M/:l:lrl:.:Bv•-CI±, ~00891: 

~v•1E£fE::~j:J.l~7Fi"±!!!.~il{~iF89 l:yiJ: < iJ:-:::> -c .t:3 

~. ±1!!.~~il{?iYL-Cv•t.:a iJ:.:B, fiU?Jf891:1±, ~t~ 

~. *~t, ~t~*1:tr=f~1t•1E£fe::~j:J.l0), :k~R-?ili 

P l*J ~?& ~ 1: fg; v• 1E£fe:: ~j:J.l 0) ±1!!.t:~M~tt'tH{ l7- G h 
t.:a -1], ;Jp./:l:l-=f l:.:Bv•-C 1±, ~v•1E£fE:;~j:J.l ~7F 

300 1, 

250 

i 
ff- 200 
-li!IJ 
~ * 150 
-li!IJ 
~ 100 

50 

\ ~- ' ' L - - - -I 
.... - ,,#> -r 

'!:- - - - ~ -

w ~ ~ ~ ~ ~ w 
-a~~ 

~ 2 B ::$:1:.:B it 61992fF~1997fFO)Mrai--c-O) § ~ 
1E£1:~-9 6•1±1-T · Ml/:l:lr5JU1E£$ 

~1 B ::$:1:.:B1t 61992fF~1997fFO)Mrai--c-O) §~1E£1:.:B1t 6•/:l:lr · ;Jt:•lli-T5JU1E£$ 

•lli.:r ;Jt:•lli.:r 

-BJ:iF~ /:l:l£~ 1E£~ 1E£$* /:l:l£~ 1E£~ 1E£$t 

20*~ 59906 1121 18.71 14802 4449 300.57 

20-24 995196 13384 13.45 29163 7244 248.40 

25-29 2927242 34519 11.79 30915 4152 134.30 

30-34 2404636 30340 12.62 24514 2393 97.62 

35-39 697656 12599 18.06 14976 1461 97.56 

40-44 94665 3384 35.75 5454 629 115.33 

40-49 3884 325 83.68 525 67 127.62 

-fret 7183185 95672 13.32 120349 20395 169.47 

*•llir/:l:l£f--M t;Jt:•llirtl:l£f--M 



.) i :;J 

g 
130 135 l<O 

~ I 
"' t 

-1" 

" {. 

,,1 

l 

SIR (1992) 
• I o. BDl 
• [ BO, SS) 
• [ 9S. lOS) 

[I DS, 120) 
• [120, too) 

P~ (19BSl 
5G00> 
soon,; 

. 20000 S: 
• 50000 1' 

145 

0 \", 

i 
r : 

-;. ,.•-
f 

SUR (1992l 
• [ O. BO) 
• l BO, 95) 
• ( 95, 105) 

[105 , 120) 
• (1 20 , fOO) 

P~(I S85) 

SOOD> 
50[)0~ 

. 20000 ::; 
l . 50000~ 

gl_--;-!13~0_:_~~~~13~5~~~~~1~~~-====~1~45=.J 

-t:lt!lt&7'J'il'£'.}' L -C v' J., 1b (f) (f), ~:£'¥891.:: Ii*~ >:"t ~1r. 

IHU:dc;J: v'.:. C: ;Ip G, · i!['ffiJ'l%:1t!ltl&~iJ{tf:tE-t J.,.:. 

C: iJ{iFnfZ ~ nt.::o it.::, ~r.m:ill. ~r.~. !lkl:Jll:. ;fjaJJm 
if:H\!: 1.:: ~v'1E if!i: fitF>fil:li(f), ~~-?~Ff F"J#!Ji&ff: 1.:: f!iv ' 
1Eif!i:fitF>fil:li(f):lt!lt0C~flt'H{J;. G tL 6 o 

;Jz1.::1$il±l.:Y-1.:: .B lt J., :l<Jlif!i: C: ~lift 1.:: -::i v'-C Jttx-t J., o 
~41.:: £J:'¥1lffJl!iM}.~IJ1l:ifli:$~7FT o ~*!JliJ{:/']Jifli:, f!/!{,j;!jl 

iJr~'lif!i:. l'iH!llli95%offii~IR raH* L-Cv'6 o 35-39 
~(f)£J:'¥1lffJ FilU& ~ ~v'-C :fJJ if!i: J: ~ gif!i:(f)jJiJ{~v'1Eif!i: 
$~7F L-CV't.:: o * 2 1 .::£J:'¥1lffJ F1H&~IJl±l if!i:1& , 1Eif!i:?/< 
JH.Y . 1Eif!i:$~7F-t o 2o~*im(f)£J:fJ!.--c·1±, :fJJ if!i:1.:: 
Jt~-Cftif!i:#~ 4ffi(f)11:if!i:$~7FL-C.B~. ~'¥fiM 

MliJ' GJ!-C 1b k:9 L 5Mi%v'1Eif!i:$~7F L-Cv't.:: o ~ 5 

130 

20 

n 
1<0 

_/ 

135 1<0 

19 

SIR(199ll 
• I o. BDl 
• I oo. 95l 
• I 95, 105) 

(1 05. 120) 
• [12D, t<.10 ) 

P~(lSBS) 

5000> 
5000~ 

- 20000,; 
• 50000;5 

SMRCI S9ll 
• ( 0, BO) 
• ( 00, 9S) 
• (SS . lOS) 

(105 . 120) 
• [120, t o:>) 

P~(IS85 ) 

5000> 
5000 ;5 

. 20000~ 

• 50000 $ 

HS 

I 
:1 

1 ;' l 

'/' ' ' 
' ' 
' ' ' ~ ~-

' , 
' ' 

~-· 

20 25 30 35 40 45 50 
£t1Flt; 

l;:{J 4 B * 1.:: .B It J., 1992'¥ - 1997'¥ (f)J11j ra9-c" (f)f$j l±l 
'f(f)EJ{ft.:1l: if!i:l.:: r,,.,'.J-t6fJJ if!i: · *Iif!i:~ IJ 11:£$ 



20 

~2 

-ff):~ill\J 

20*i~ 

20-24 

25-29 

30-34 

35-39 

40-44 

40-49 

1r~t 

130 

- .. 
oJ 

130 

~.!l'b::k'*~'*~IUt, 53 (1), :if l7·2fl 

B :4>:1.:: i> it J.i 1992~ - 1997~0)WJrai-e O)P/!itl:\-=fO) 13 ?.~ fl'.:ilH:™J-t ;., :fJJil!t · ij'J:iJE5ilJ W: ilE$ 

,'!:\ ilEWx: 

54672 

732615 

1639751 

753494 

153845 

22005 

894 

3357276 

135 

..... . 

- 1 

:fJJ ilE 

fl'.: ilE Wx: 
784 

7545 

15542 

8544 

2806 

678 

51 

35950 

a ~"-
v '\ 

I '>- . 
,/ !_.,, - • . :.__;._\,. 

.~ .,__ 
;... 

loJO 

r 
) 

r' 

( ;;;..:.. ' 
•I / , 

! .l ~( 
.. . :., 

. l 
. : I 
. ~·{ 

•.- ·1 
1 

l oJO 

SMR (1 992 J 
• r o. 00) 
• [ oo. 95) 
• [ 95. 105) 

[105 , 120) 
• [1 20, •oo) 

Pll' (l905 ) 
5000> 
5000:i. 

- 20000:i 
• 50000,; 

145 

SIR (1 992) 
• l o. 80) 
• [ 80, 95) 
• l 95 , 105) 

[105. 120) 
• {120, t<:O) 

Pll' (1 985) 
5000 > 
5000 :i 

20000~ 

• 50000 :; 

145 

~f ilE 
fl'.:il!t$* ,'!:\ ilEWx: fl'.:ilEWx: 

14.34 5323 335 

10.30 262597 5769 

9.48 1287244 18632 

11.34 1650909 21470 

18.24 543866 9753 

30.81 72787 2759 

57.05 3041 292 

10.71 3825767 59010 

* :fJJ ilE tl:l il!t'f-M 

130 135 

fl'.: iJE$1 

62.93 

21.97 

14.47 

13.00 

17.93 

37.91 

96.02 

15.42 
1*-f il!t tl:l il!t'f-M 

140 

r 

SIRCl987J 
• l 0, 80) 
• l 80 , 95) 
• l 95 , 105) 

[105, 120) 
• (120, +co) 

PJl' (1 985) 
5000> 
5000:i 

- 20000:; 
• 50000:$ 

1'5 

S!R (1 997) 
• l o. 80) 
• l 80, 95) 
• [ 95, 105) 

[105, 1201 
• (120 , tCO ) 

Pll' (19S5) 
5000 > 
5000 :i 

20000 :; 
• 50000 :i 



1:e:¥1fiJ~iH&O):reiifU~J.tO)il!!.JJ.7J-$ ~lFT a :fJJii 
-z"li, ~t~JIU:~v•:reiif~J~OCO), :7c~R-?JIJ5l*J#ij:fil 

J¥1:fi;tv•:reiif~J~J.tO)il!!.:l:~MfHnl:ilrh G nt.:a m£:¥89 
1:1i~OOB91:~v':reiiflt~~OC~lF"9il!!.:l:~Hry~ < ~ 0 
-c J3 ~ i!!!.~~ilrMy L ·n•t.:a Lil~ L, ~t~JltO)-ffB 

--c'jEiiflt~~J.tO):!:~:fJO L -C v' ~ ?Jfilr~~OI) G nt.:o -1.f, 
m£iil:;l3v•-Cli, ~tm:~. Jlt~t, ~t~, ~Jltilr:fi.:p~ 

v':reiiflt~OCO), :7c~R-?JIJ5l*J#ij:?&J¥ 1: fi;tv•jEiiflt~~ 
OCO)i!!!.~•fff'tiilrhGnt.:a it.:, m£:¥891:1i, ~tm: 

~0)-ffB-z":reiiflt~~J.tO)__t~ilr~~O/) G nt.:ilr1wa, ~t 

~-. ~-~~O)il!!.~-z"M'.JJO)@~#hG~ ~0089 

l:liil!!.~~ilfi~Y L -Cv't.:o 

/.f(;p]fJ'E-z"li, :reiiJ,'Ci~'.:l!t~;l3 J: lfl±l~J'C,~'.:l!t~~ ffl 
v•-c:reiiO)~fl~~~C.~-9~tt1b1:, :fJJiiO)•/:Br-z" 
§?t,:reii1=M~ Hoc~, :reiiO)il!!.:f.!89.~89W~~IZSI 

O)~~Hr0 t.:o ~&-.%'1JJJ~O)W\!J'.:!!tif.a=*sJ 1: J: ~ t, 
:fLJ,'C,O)B::fLil~ G 0) ?7"1 ::t-t- Y :;..--j:;~U&:l:li, 1999:¥~= 

'/Eel) t.: I :7" 1 ::t-t- Y /~ilMJrtt!*5JUf/HiitJ 1: J: ~ :7" 1 
::t -t- Y / 0) Mt?fr- B f:ff mt:I: ~ Jm .:t -c J3 ~ , JltJ?:tB 0) WllJ 

'.:!!tif.a=*-z" Ii, ;fJJiiO)B:;fLr:f:l O)il:J.tilf{[iiiO) 1.4fgf ~: 0) 
i:t~tO)fji"f5i11'cb~lB)o it.:, /:Biia'!J:O)B:f*Jfn., /:B&-. 
mO)~IBJfn.(M~Jfn.), $*0)~1::t-t-Y/•oc~• 

'IE Lt.:if.a=*, B:1*1fn.il:J.tO)k050%, 2G1:$1kl:J3 
v•-C1b1~lli2n, ffl~ilrHs>'Ci~-f*~=:&lf, m£ii.J: ~ 1b 
:fJJ ii ilr~il:lt-z" cb ~ .:. t i11'fli-f5 2 n -c "· ~ 22) 0 .:. .:. -z" 
ili:¥0)1.±§J.til~G$- < 0):$1"1 ::t-t-Y /O).:!:jl;ffl~~=~ 
T ~ ¥1i-15~fm:~l)"t.:ilr, :reii 1: :$7" 1 ::t-t-Y :;..-- ~-@j-OI) 

:7c~ffl~-t>*Kffl~•O)•mffl~#~O)tiJ.t~9~:& 

ti L -Cv• ~ i1~1i*~OO)ffB7J--z"cb ~, af: L v'.:. t li:JJ-il~ 

0 -Cv•~v•a Lil~ L, •mffl~~ t•O)llJJl'.O)A-f*-"-0) 
~-~~ ;t ~ t ~, 1JU.:tli'ffltA~:J31t ~~'tiJli:)JjO)~ 

~23) O):!:Jli-frli, •tJl'.fj~0)~9ilrA-f*~:;t1n~ ~:Ii 

-RHWra,il1'£'.,~-z"cb ~' -fO)rdJ ~=&-.m~ 1tl-? A r VA 

~ t•O):j:f~89~9i11'1l%891::fJollt 2 n~ llJ~~'tiiJrcb ~ 
t.:OI), ~IZSllllJl'.t~~O)IZSl*~if;~~~.:. t lii33~t 
~ ~ o L ii~ LjEiiO):!:Jli-frli, •:!:Jl:ffl~~ t•O)llJJl'.il~ G 
O)~~i-z"O)if!i'fXMra,ilr~.Rv't.:OI), •mffl~0)~9ilr 

B:i*~:im L-Cilll~89~=1Xll9!:2 n -cv• ~ t~ .:t G n~ o 
:reiiflt~~oc~m!Rll!J1't5JU ~=i!!!.ffiQ__t~= 7°0 '/ r L, -t-n 
G O)il!!.JJ.89 ~-*l'ti-?m£:¥89J£1t NJ!'.Jt1t-9 ~.:. t 
Ii, :reii~=M-t ~il!!.JJ.89.:!:Jl'.89~~-~~~T ~__t--c' 

~P-U{cb~ 1b 0) t.'~U::>n~o 

• lli-T ~= J3 v' -c Ii, :reiiflt~~OCO)il!!.~;J%i£ lim£:¥89 
1:M'.J;' L -c ~ ilr, ~tm:~~tffB-z"lijEiiflt~~ocilr__t~fi:Ji 

21 

~~=cb~.:. t Ii, ~0089~il!!.:b.i11%i£0)M'.JJM~~=J:~Jr 

"9~1b0)-z"cb~~EIT~~~-z"~tt-t~~~#cb~t 

~X.Gn~o -1.f, ~r-lli-f-~:-:Jv•-Cli, il!!.JJ.:JJ-$~= 

tit Iv t•J£1tilr~ <, ft{?t,t L-Cil!!.~~~ilr1H'£ L-C 
v' ~a ~j=:~/±l-f-0)~-frli, H~89~1ZS!ilr:7c ~ v't.:OI), 
-f O)il!!.~O)&-.$~'tl, m.±~ t'O)i£~= J: ~ il!!.~~il1':ffl. 
h-Cv•~ t,~;bn~o 

§?t,:reii · •lli-f-O):fJJii-z"li, :reiitit~~J.tlim£:¥89 

~=Je. -Cil!!.JJ.7J-$0)jc ~ ~J£1tlia~OI) G n~ v' 1b 0) 0), 

i!!!.~;J%~#•<~~g~~cb~r:f:l0089flt~J.t~lFTil!!. 

~ilrJ:~:fJOL-Cv'~o Lil~L, ~t~JltO)-ffB~=:reiiflt~~ 

)_tO)__t~#BOl)Gn, A,•O)~tt#~~t~t>n~o 

-1.f, m£ii-z"li, m£:¥89~=Je.~ t, ~v'flt~~OC~lF L 
"CV't.:$- < O)il!!.~1b'.)J~ < ~ ~' il!!.~~~1±9''~ < ~ 
0 -c ~ -Cv' ~a ~tm:~~tffBO)-ffB~=flt~~J.tO)__t~ilr~:g 
Cl) G n, A,~&0)1~~Hr£:,~ t .~,t>n~ o 

.:. n i -z"-~89 ~=:fJJiiO) ti-? i11'm£ii ~=.1t~:reiiflt~~ 
ocilr~v• u~1,t>n -c ~ t.:ilr, A,@JO)if.a*-z"li §?t,:reii 
O)•lli-f-~: J3 v' -C Ii lli ii:¥lfii~: i1~i1~t> G-f, m£iiil1';fJJ 

ii J: ~ ~v'jEii$~lF Lt.:o jEiiJE§lijEiit±l)--c'li~ 

<. ~ii1b~~O)~@-z"JE§l±l~-t~~OI), JC-0)•1b:re 

ii t L -ct&t> n -c "' ~ o :ttt~22~*~f,ilJO):ftt~O) r:f:l*fg 
HfEiit v'v•, §?t,~iili~:ftt~O)k0I0~15% Ul 
OCIH~~ ~ ~v'a ;fJJ{]iii5JU-z"li, {]iii~:~<, ta:~@ 

•ilrJ:~:fJ0-9 ~~:-Jn -c, it.:, XB=:¥1fiiil{~ < ~ ~ ~= 
-:Ji/'l-C, 11iEii!J:locli~< ~~M~i11'f!i-f52n-Cv'~1Jo 

.:.nGi1~Gm£iiO):reii$ilr:fJJii.J: ~ 1b ~v'O)li, ~v• 

~ii$~ ;ff-9 ~ B:-f*O) J:t$ilrJ:~:fJOT ~ .:. t-?, ta:~@ 
.ilfJ:~ ;{_ ~.:. t ~= J: ~~"*__tO)[e:~~J.tilfJ:~-9~ t•O)JJ. 

El3ilr~i% L -Cv• ~ 1lJ~~'tiilrcb ~ o 
-fO)ft!?,, A,@_]O);p]fJ'E~:;l3v'-Ci'~ L~ltnL:f~ G ~ 

v',¢?, t L -c:reii~'.:!!t~O)JE:pt'tiilrcb ~a jEiiW\!J'.:!!t~li 

:reiiJE§ ~=£-::1v• -c 1'Ffflt 2nt.:1b 0) t±il{, :reiiO)JE§ lli ~= 
~ L -c liV' 0 v• 0 ~•'Ii~= J: ~ , AI:reii ~ § ?t,jEii 
t ~"'.'.) -c¥1i-15"9 ~, ~f,ilJ12~i1~ G 13~~ O)jEiiJE§ilrJE 
:pt ~=Jfi1T 2 n ~ v•, 22~tJJiO) AI r:f:l ~ ~ § ?t,jEii 

t m~$15-t ~, 22~£A~iO):ttt~~~5c~21~£AiW t 
L -Cf!i-15-9 ~, *Jf&-.J,'C,jEL:::~:reii t L-C JE§ ltlli ~ ~ t· 
t v•-? 11J~~'tiilfj=~~ 2 n -c v• ~ 13•24) 0 .:. 0) J: -? ~ 7'

:$7 O)A;~89atJ£~:-:Jv•-C Ii, :ttt~~-5JU:reii•O)/F § 
?t,~oc-~G1b-?~#.:t~ ~3#~)0 §?t,, AI 
:reii~~=, :ttt~~-ilrJ1§u t :reii•1iM0 -Cv' ~1i:Ji~ 
~=cb~o AI:reii~:;l3v•-Cli, B:1*1*~¥t~:J: ~B:-1* 

O)&-.frJHU t.:Ol)O)~f@~~~1JU~ t L -c, HEl!,'Ciilre 

1*~-z"&-.if;~1~J;f-9 ~.:. t ilfl±l*~ th~ 2 *1~22 
J&1£A~i1iAI:ttt~r:f:l~IHr-? .:. t ilrlli*~ v•a1ih -c, 



22 r.t~::k~l25~~~. 53 (1), f17. 2Ji 

~3 B :zjq::.:J3~t 7.> 1992ff.~ 1997ff.O)j!Brai-z"O) §rt.; · AI1EiiiJJU•tfFr · ~F-tfFHUO):!lf~JIM~7JU1Eiii~ 

§~1Eiii AI1Eiii 

•1:1Fr ~F-l±Ff ml±l.:r ~F-l±lr 

:!tl:~JIM~ 1JJ£ ml iii 1JJ£ ml iii 1JJ£ ml iii 1JJ£ ml iii 
12 1210 2574 1096 249 985 3713 6424 973 

13 1606 3701 1711 362 1391 5831 10229 1691 

14 2012 4281 1733 419 1426 5739 10842 1878 

15 2236 4324 1607 430 1281 4645 9134 1694 

16 2310 4531 1486 393 1144 3987 7822 1522 

17 2330 4259 1432 389 1031 3345 6993 1352 

18 2257 3868 1387 390 1073 3248 6679 1295 

19 2271 3463 1521 410 1054 3022 6538 1384 

20 2265 3543 1358 474 1055 2961 6665 1464 

21 2314 3452 1285 421 1152 2827 5522 1353 
---------------------------------------------------------------------

22 

23 

24 

25 

26 

1791 

1472 

1143 

985 

804 

2398 

2031 

1495 

1135 

933 

470 

356 

248 

178 

176 

22JJMU~0)1E£~IHF1ln:::Vt:t <, 21JJM t 22JIMO) rai 

~=::k~t:t~Wit..:~ii{~;g~Gnl.>o it.:, §~1E£~::.:l3v• 

-c l->21J1Mt22JJMO)rai~=1Eiiii~O)*~ t:t~Wit..: ~ ii{~;g~ 

G hl.> o L ii~ L, AI1Eiii t ~t:t 6 -S:1*1*~it;O)jjJUff0 
0) t:t v • § ?'f.i1Eiii ~= .: 0) J: -) t:t ~Wit..: ~ ii{~:g~ G n 7.> 0) 1± 

/f §~-z"~ ~, 1Jll;Ui', 22;JM.12J,~O)AI1E£~21;JM 

j2),frj0) § ?'f.i1Eiii C~0 -C¥1H!rT J.> tv• 0 t..: J:-) t:tm~ 

$1§-0)rij~~'liii{7FP~ ~ hl.> o .:CO) q:i"(" b •l±l-f-~::;}3 ~t 

J.> 1JJ£ii{21JIM t 22JIMO) rai ~=1E£~0) ~Wit.: ~ii{, • l±l 

r~=.:l3~t 7.>mfiii-?~F-l±lr~=.:l3~t 7.>1JJ£, mliiit:t t~~= 
lt-1'(-c 1li d?t:t <, tif~JIMiU{J!Hd::-J;tt§rt.;~:::re£~ 

ii{~J.>1~rP1~=~ ~, __c.~c.O)J: -J t:tm~$1!fO)J3~ii{:V 
t:tv•O)-z"I± t:tv•ii~ t ~ X. G hl.> o 

7-fs:1iJFJ'EO)>f.j!f-51U::.:l3v•-C, §~1Eiii · •l±l-f-O)mf£~:: 

-J v• -c~t~~~t:g:B ~=Jl G nt..:1E£1§Mffl:JJ€1t0)~1Ja 

Li, """- ~ ifh-z"O)i25:Jl~1iii!-?125gfl]:;f JE0)1&J!t89:f§.~ ~=~ 

129 L-Cv•l.> tlU:Jhl.>ii{, §?'f.i1Eiii · •/±l-f-0)1.JJiii~= 

OOJ!t~t:g:B-z"0)1E£ffl::~J€oc0) __tgf. ~= -J v• -c 1±, 125:Jl;k$ 
O)ilf!,~:f§.~-z"l±IDt~ Lil<, ~ G ~=~H!Ht:t~Mii{£,~ 

-z"~J.>o 

7-fs:1VFJ'EI±, W~!&'i'f.1El3HiUlf~ocflJJ=IU%%1VFJ'E$~~= 

J: J.>1tllJJ ~~1t-c1-rtint..: 1li 0)-z"~ J.> o *~filiJ'.CO)W-~ 

179 

133 

99 

74 

61 

63 

33 

22 

17 

6 

125 

50 

21 

22 

21 

238 

58 

2 

8 

6 

52 

20 

0 

1 

f'rnlt~=~ L-C, ;i;JUf~~ffillitrfl:~Ji:~0)1J J::r ii~ G:Yl~89 

~JlJl ~ ~~ ~ im < ~W3& Li-to lli1&~::7-fs:1VfJ'E ~~1-J 

-t 7.> 1::~t..: ~, ::'t~2!;, ntiiH£ ~ i Lt..:r.t~::k~ 

)Jj(~:JDcMff9'i!.12Sn~1VFJ°EPJTat:l:~~1VFJ'EJt!llf . ::kfnUM& 
~. 1~Ji'i~-:%~t:t G u1=::k~f5X-f-:%~1=1m < ~W?'fJc 

Li To 

1. Dodd, J.M., Robinson, J.S., Crowther, C.A. 
and Chan, A. 2003. Stillbirth and neonatal out
comes in South Australia, 1991-2000. Am. J. 
Obstet. Gynecol. 189: 1731-1736. 

2 . Dodds, L. 2004. Trihalomethanes in public water 
supplies and risk of stillbirth. Epidemiology 15: 
179-186. 

3. Forssas, E., Gissler, M., Sihvonen, M. and 
Hemminki, E. 1999. Maternal predictors of peri
natal mortality: the role of birthweight. Int. J. 
Epidemiol. 28: 475-478. 

4. /J58lJ!~~1ti, ~-T l}J 1978. J#!Jf-l.JJU § rt.;;re 
£$0):f§.~l::OO-t 7.>1VFJ'E (1). B7-fs:0*wr~~ 

~ 25: 319-324. 
5. /J58lJ!~~1ti 1979. J#!Jf-l.JJU § rf.i1E£$0)1~~ 

~=oo-t 7.>1VFJ'E ( 2) -tif~WJrJJJJU1E£$~::-Jv•-c 
-. B 7-fs:0*wr~~~t 26: 298-306. 

6. *El3~129aB 1999. Y 1 :t-t- ~ / t ~%36~. 
mJ~WJl25~ 29: 421-425. 



7. ~~-m 1993. J.J~~'L':!lHf~1iJf~flf¥1l1!f 11Ja 
~ ~= J: 6 !ll:MH~-f~ ~ ~= ~ T 6 M~J 

8. ~~-m 2000. !¥~14$M~ l-tg:$Lr:j:i0) ~-1 :t 

;:t-y /ifiiAloc~~=~-t 6 ~:IfliJf~J 
9. ~~MC~ttth~ 2000. OO~wr~O)iJJrPJ 47: 

61-67. 
10. Luke, B. 1996. Reducing fetal deaths in multiple 

births: optimal birthweights and gestational ages 
for infants of twin and triplet births. Acta Genet. 
Med. Gemellol. 45: 333-348. 

11. i:f:l~~~~ 1999. 7J<.'.fU1j~ t ml£:M -7J<.jg7J<. 
tM£:·~~~~/m•~t~m~~~~~a 
e / .lfn.~. ml£:Ml25$ 29: 457--461. 

12. ~u.Jj~~ 1999. Y1:t;:t-y/~Jit!U~~=J:6 

a~ffl~ -~mt~m~O)~•O)ey~tt. ml 
£:Ml25$ 29: 4431-4437. 

13. g§EBiJHM 1994. ~ill· ~l='~lli. !ll~Mr~5JU~: 
~t.:1E£:$0)-~g. B *01Kwr~~fHt 41: 
12-21. 

14. 7d»~ ~ 2002. ~:~NaiSJZfiHt t 7¥ 7 Y /-7J 
/"'<"~r-1v~:£.-:::J < m!RPIJH!Jif)[*milh~O)fi: 
~. *1fet~Jt$~Jt1f::k~~?!UIH1:r#! 234-235. 

15. Romero, Gutierrez G., Martinez, Ceja C.A., 
Ponce, Ponce de Leon A.L. and Abrego, 
Olvira E. 2004. Risk factors for stillbirth. Ginecol. 
Obstet. Mex. 72: 109-115. 

23 

16 . .PH&f~f!B 1988. 1EL:tlflt~O)il:£~"' 1 ;;qft5£:1: 
~=-::) "'-c, -*milh~~O))!gffl-. r.Gffl*1tet$ 
17: 81-96. 

17. ?miEl3f!~. HiEBfiJ)i3, mi~..1 1) T, *~*M}T-
1998. §ill~f~H~?JT~l*J""C'0)~"'1E£:$ c -f-0)~ 
Jt~IZSI. B *01Kwr~*tt 45: 343-351. 

18. **=MB~r~f.iiJ 2002. -tg:$Lr:j:i7"1 :t;t-y/~liAl 

oc~:'.'i!t ~= i% 6 *1€:1fWHJT¥1l1!f 
rn. ?s~iL 1999. 7"1:t;t-y/ffl~tit~m -

!ll£:~m0)$t~$0)ih l'.J 1J. ml£:Ml25$ 29: 
415--419. 

20. Tsutakawa, RK., Shoop, GL. and Marienfeld, 
CJ. 1985. Empirical Bayes estimate of cancre mor
tality rates. Stat. Med. 4: 201-212. 

21. :t~ )i3 1999. 7" 1 :t ;:\"- y / t T-§l*Jlll~. ml 
£:Ml25$ 29: 427-430. 

22. :t~ )i3 2002. l*J :7J-¥£",;Jft5L!tm ~ O)~Ctltfi;~·. 
~ 5 @ll*J?J-¥£",;Ji5L1t$~m~ri:irnH= ~T 6 OO~Y 
/;¥:/r]A 

23. )Jlill ~ 1998. ~- 1 :t ;:\"- y / O)§fi:fl /'ti. *Ji 
~tg:~I$ 24: 252-256. 

24. )Jlill t.W, ~Ui~;i;,;L 1999. !11~12Ji!l£L~iO)HiJ 

}'e.1EL:. ml£:Ml25$ 29: 1375-1378. 
25. 5Jlil$1!T- 2004. 1990ff.£L~i0) I At l -C£:Jj., 

~in6:: tJ. *fri~w~::k$*-2.~ 4: 57-75. 



24 

Study of Spatial-time Distribution of Stillbirth Rate in Japan 

Takeshi SHIMAMOTO 
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Objective: The purpose of this study is to investigate the actual condition of inter annual change and 

geographic distribution of the stillbirth risk, and to consider the relationship between the stillbirth and its 

background factors. 

Method: The data are the vital-statistics of annual birth and stillbirth for each municipality in Japan for 

the period 1992 to 1997. The targets were 7,303,534 birth and 116,067 stillborn for 3,396 municipalities. In 

the analysis of its spatial-time distribution, mother's age, primipara/multipara and legitimate/illegitimate 

child were used as background factors. After adjusting mother's age, applying SMR (Standardized Mortality 

Rate), we constructed the modified relative risk index using the empirical Bayes and nonparametric smooth

ing methods. We estimated the modified relative risk of stillbirth in each municipality in each year and visu

alized the time-spatial distribution of them. 

Results: It was obtained that the risk of a natural stillbirth of multipara in legitimate child was high com

pared to that of primipara. Recently, the number of natural stillbirth has decreased, and the regional differ

ence of its risk has reduced as well. However, some districts with especially high or low relative risk were 

recognized. 




