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kN1ax6 1. kN1ax6 kN[s2 kNoq8i5 
who{[c3tbsizkl kN[s2 bEszb 
Gb3nfÌ6 yo5g6H w¬8âk9l xg3bsA8N[z 
xg3bs[s9l kNz Gb3nv9˜5H 
 

hNËoziz 

eMlá5 bf/s§5 sW3¯ao3m5 bys/s3Jx2 yˆi, èuy Ñu sz?u9l Gx5pax6 !H. 
WzhwoezJ5 wMŒ5nè5 eMlá5 Nlâ3bsymJ5: bys/s3Jx2 sx8izˆ5g5, bys/3Jx2 
c?1zizî5g5 sz?u9l. sk3iã5 eMlá5 srs3ys§aJE/sJ5 kK7u ˜Xgxl wmzi5. 
@))$-at9lA, ßmJw5 kaw8Ngw8NExc3gE/sJk5 vNbu vtmpq5 s8i©tos3ymJ5 
sz?s2 bys/s3Jxl sx8izî8iã5 x9MymstË3bsJ5nsQxq5 kaw8Ngw8NExco3tlQ5.  

wMQ/st9lA ie5nys3ij5 ßμJ3ysi3u4, is3Dt5nsix3gi5 ßmJ3ys?5g[î5 sz?u 
gd5yht4 u5nsñ3hA !,#$)-i4 ßmJi4 !*^) !()) x3ÇAq5b xf8iq8i5. 
is3Dt5nsix3gi5 ßmJ3ys?8iuJ5 bys/s3Jx2 sx8izisi3n6 gd5yht4 u5nsñ3hA &,*&%-
i4 ßmJi4 !*%$ !*^#-l x3ÇAq5b xf8iq8i5, ßmJ3ysq8Nc5bi3uJ5 ƒ5JxÇW7u 
!*&& trCb3hA, k3cspQxco3id5 ßμJ3ysi3u4 ßmJw5 ka8imb. μ8NsJ6 ie5ni4 
ßmJ3ysi6 x©t/sA9os§6 sW3¯ys3gi4 ßmJi9l xsMJi4  sxDtŒi5 W3n4f5 
srx5nf9l. sk3gi4 ie5nsix3gi5 ßmJ3ysî5 wf9Mt5yq5g5 sk3yQxD8Niq8i5 
bys/3Jx2 sx8izî8ini4 sz?u9l. eMlZ3ysi6 W7mEstbsK6 wl3dy5tA5 
ie5nsix3tlQ5 ßmJ3ysbs§a7mb. 

fÑ4 b3Czi5, ßmJ3ysi6 Wd/c3tbs§6 x5pŒ1qgtA5 moZc3tbsi4f5 §3l 
ßμJ3ys[sA8Ng5 s4fxbsymtbsiqA5, x3ÇÅ2 wlxi c5yÇD8Ntbsi3l ßmJi4. @))^-
at9lA, kN[7us5 wkq5b kNÌ3ij5 xqctŒATz xtos3bsMs3ymJ6, 
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kw5yAtsMe5hi wi9Mbsizk5 kN[7u bEs3usboEº5 vtmpq8i4 xsM5yi3u4 
vmQ/5n/co3gi4  xsM5ypsctsi4f5 eMlZoEi3u4 kN[7u. Ì8N eu3D/symiz 
Wbc3tyJ6 cspmst5ni4 WbcExcME5gi4 W?9oxt5yAtsix3gk5 x3ÇAk5 xbsys1qg5 
wozJu4 eMlZ3i4 xsM5yi3j5 X3Nymst5nu4 kN[7u WNhxctsts9lQ5 kN[7u 
bEs3usboEº5 x7ml kN[7u ßmJoEº5 vg5pctŒ8iz Ö/sAyc3uJ6 kN[7u 
ßmJ3ysi3j5, wc9oxi3j5 urQx3ixi3jl vg5pctŒ8iz5, ckwoQxDtc3Xht9l 
g5yCstq8i4 wm3WoEp4f5 xsM5y[z5 ßμJw5 xi3tEJoμ5 x?tc3[zi5 
wm3WoEi3ul. 

xH h3dwyi6 sk3iÙz c5ysA8Nm¯Ì eMlZ3bsA8Ng5 bys/3Jx2 i=Qzî8iã5 
xk3yQxgw8NExc3iC3bsiq5 mo9lQ5  (25%, 50% x7ml 75%) x3ÇÅ2 wlxi czsiz 
Nî8izl mo9lA. 

XH h3dwyi6 sk3iÙz c5ysA8Nm¯Ì eMlZ3bsA8Ng5 sz?u 
xk3yQxgw8NExc3iC3bsiq5 mo9lQ5  (25%, 50% x7ml 75%) x3ÇÅ2 wlxi czsiz 
Nî8izl mo9lA. 

bH kw5yi6 cspmp7m‰5 grymsyq8i4 W5Jt5ncDtq8il s4fxymt5yAtsd/sJk5 
mfo7u5, ˆ+bÍvu5 ƒ5JxDl7ul eMlZ3ixi3u4 Gbys/3Jx2 i=Qzî8iã5 sz?u9lH.  

vH h3dwyi6 èuy Ñ eMlZq5 wM5n/c3m¯b sz?s2 eMlZq8i4, Ì4fx x3ÇAoμu 
èuy Ñü§a7m¯b x7ml, gry/sA8NX5, Nj5 xsM§a7m¯b. 

ZH h3dwyi6 N9oxA5 Wsi3Xsix3m¯5 x=Agwi6 w7uÅˆ3tgk5 wk8k5 Gi=Qzî8ink5 
sx8izî8ink9lH bys/3Jxu. 

 
hNËoziz 
 

 kN[7us5 xaNh5†5 eMlZ3ix§5 eMlZ3i4 xbsys1qgi5 wMŒ5n/3i4 WymJi4, 
sW3¯ys3g[iso3tlQ5 W/sA8Ntbs5ht4: bys/s3Jx2 sx8izisi3n6, bys/3Jx2 
i=Qzisi3n6, sz?u9l. 

 @)!!-at9lA h3dwbsymJ5 eMlZ3bsJ[î5 sk3iq5 #@-a8id5 nirlx2 
nixi, !( bys/3Jx2 i=Qzi, !% sz?u, !!% kK7u sW3znst9lA x7ml 
*^ srx5nst9lA. mo5hQ5 N9oq8i5 wMŒ5n/3i5 WymJ5 eMlZ3i5, %%-a8id5 
bys/3Jx2 i=Qzi WymJ5nè5. 

 sk3iq8i4 h3dwyt5nos3i6, eMlZ3bsJ[î5 rybsAtqtA5 u5nsñ3if9l 
sk3iq8i4, Nlâ3yi6 bys/3Jx2 i=Qzî5g5 wroosuymQxq5 $,!))-[is5ht4 
!(*%-at9lA #)))-aymo3iq8k5 @)!!-u. μ8Nst9lA eMlZ3bsA8Ng5 
ƒbc3tbsiz, eMlá5 sk3iq5 c7uf5 x3ÇAi5 sk3iq5 xy5plx3ym1qg5. 

 bys/3Jx2 i=Qzi eMlZ3bst5yÖoi6 $(-Qx9Mi4 u5nwñ3bsA8Ng6 %)¶-j5 
wroosuQx9M˜3iq8i4 eMlá5, wr9oQx3bsQx9MXb eMlZ3bsA8Ng5 sk3iq5 
sk3yQxEgw8NExc3gE/st9lA wMztA5. wroosuZ/3iq5 eMlZ3iu4 
k3czt5yi3j5 !(-¶aJ6. 

 eMlá5 rybsA8NMsJ1qg5 cz5bÔ4f5 ry5yi6 x©ttbst9lA ybm[5hi, 
bf/sv9ÂJcc5bMsÔZlx6. ry5yAt4 mo5hA, NlN1qg6 !)) xÌîQxq5 
sz?u(95% CI 0–94). sz?u eMlZ3ixi6 x©t/sixDi xuh1aQx9MD8NC/3iq5 
Nqx3Ngü9ME5g5. 

 xbsys1qg5 cspns†5 xg3hQ5, eMlá5 èuy Ñü§5 w7uÅ3gMEsQxq5 
h3dwbsymJ5. u5nsñ3bsA†5 eMlá5 c5yso3iq8k5 cz5bÔ4f5 ry5yi6 
x©t/sJ[ist9lA x3ÇAq8i 1993, 2001, 2004, 2008 x5pŒ1qg9MEsc5bymJ5 
sk3ic3ht4 ~8,200 - ~19,400. 
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 cspmst5noμ5 xgw8NsJ5 h3dwyA8Ng5 bys/3Jx2 i=Qzi eMlá5 kNÓ5 
kN[s9l wmq8î§aQxq5. nirlx3u μ8NsJ6 eMlZ3ixî5 sW3zc7ust9lA 
srx5ngcso3mlryxi x©t/s§aZlx5, eMlá5 xu§9lxq5g5 W/s§aZlx3tlQ5 
bys/3Jx i-Qzi, eMlZ3ixDyq5 xy5pgx3Xb h3êMEZ/3g6 eMlá5 
sk3iq8i4. 

 ƒ5JxDl7u ˆ+bÍvs9l ƒq8i sk3gv9Ms§5. d7jxtbsymJ4f5 cspns†5 xg3hQ5 
kwbt5yJ5 eMlá5 xg3[c§aQxq5 Öfz5ãN6 sW3¯ao3m5. 

 c7uf5 cspnDt[î5 eMlá5 N9oq8i5 wMc3gn/s7m¯b xg3hQ5 kwbt5yJ5 
eMlZ3bsJ[î5 Öv1zã8N6 W/s5ht4 wMŒ5gn/sQxq5. eMlZ3ixî5 eMlá5 
NJA9oq8i5 sk3ini4 eMlZ3bsJc§5, Öm eMlá5 wMŒ5nè5 W/si3ns?5ht4. 
eMlá5 rybsAtq5 mo5hQ%, eMlá5 NJA9oq8îg5 MlZ3bsc5bgx3mb 
wr9o?9oxMziq5 yKi3ul kaw8Ngw8NExc3iq5 whμl8Ngü5g5. 

 

Wcspt5yA†5 
ßmJw5 hNsiq5 
eMlá5 yM3Jx2 srs3bgzioμ3g5. xqJx¬Zt4 rAtø5 bric§5 wk7mEsoCu4 
#%) cm-i4 sdà8icD8Nht4 %))-^)) kg-i4. eMlá5 dø3uA5 xu3Dc1qg5, 
grym/sJtA5 w7mç yfo7u wm3üA8NDtQMe/z. whmQ/sJ6 kos§aQxq5 srs4f5 
sW3zn3cust9lAl. xμq5 wËo§5 !$ b3é5 ˆgx3m5 xμm5ty§a5htl !*-ZM8k5 
b3ek5. eMlá5 xμ5 xˆN7uî§5 x3ÇAk5 @-3-k5, xˆN7uî5ht4, x3ÇÅ2 wlxi 
xsMcts§5. whmQ/symJ6 xˆN7üfÌ§aQxq5 wo5y?9oxi3j5 xsMi3u4. eMlá5 
ios§5 x3ÇAw5 3-bμ5. wªogxCu4 xμq5, vÔ§5 gaJ3gzÔ5ht9¬î5. m5bz 
cf3y?9oxy§6 wk7mED3Xoxi3ui5, wh3bD3Xox5ht4 xhw˜ cf3yixoCu4. 
ios?9oxy§5 srscoCu4 * !$-l xf8iq8i5, ßmA8Nhtl x3ÇAk5 ^)-k5 
szÌk9l. 
 
xsM[Q§oμui5, eMlá5 cspm/sJtA5 NJA9oE§uk5 cmi3k5 ƒ9l 
Ùq8ª§aQxq5 cspm/sJ5 sW3¯aogx3m5, s2WE/sMe5hi w4vgü§5n/sQxq5. 
ÖàZlx3tlA, cz5bÔ4f5 cspn3î5 d7jxtbsymJ4fl cspns†5 mo5hQ5 
xsM§aQxq5 wtJj5 x3csmA8NExq9l wtio7j5 ^))-übi4 cspn/sJ6. 
kN[7u, cmî5 wMq5 NJ3bsA9osi3ns§5 eMlZ3k5 sk3ink5. d7jxtbsymJ4f5 
cspms†5 mo5hQ5 ƒ5JxDl7u5 ˆ+bÍvs0l ƒzi5 kwbt5yJ5 eMlá5 Ì5huz5ãN6 
kosctc§5n/sQxq5 sW3¯ao3m5 xsMÎbEi3ui5 cmi3k5,  wMzi5 
szy5gx¬ZlxCu4, sW3¯at9lA. Gx5pax6 @.H 
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x5pax6 @. nsuxî5g6: eMlá5 xsMiq8i5 kwbt5yJ6 d7jxtbsymJ4f5 moAtu4 
xg3tbsJk5 ƒ5JxDl7ügk5 Jä !$ - ß4©WE !%, @))$ xf8iq8i5. xgi5 bs5gq5 
kwbt5yJ6 xsMiq8i5 ƒ5JXDl7u5 stj9l. bo3Wxi: ci1qiz ƒ5JxDl7u5 b3eq8i 
Ì4fiz5ãN6. xgi5 bs5gq5 kwbt5yJ6 xsMiq8i5 x5paxu nsuxî5gu mo5ht4. 

 

eMlZ3ixi6 
eMlZbsymJ5 rybsAtq5 !(&$-ao3imi5 xgw8N§ao3g5. Ì4fx rybsA†5 
kwbt5yJ5 wr8iÙq8iryxi u5nsñ3bsAtsymJi4, w¬8Nt4 kNø5 eMlZ3bsymJ5 
c5ysiq8i4 Wbc3tyq8N§a1qmb, cspmst5ãl eMlá5 dr3bsJ[î5 
xysp/sJ[î9¬î5 Wbc1qifq8kbs6. x3ÇAw5 !@ wlxi !(&$-!(*% 
xf8iq8i5, eMlá5 sk3iq5 %,$@ Gu5nsñ3hA $%) eMlá5Fx3ÇAbμ5H kN[7u 
eMlZ3bs?8id5. !(*^-at9lA kwbsMs3ymt9lA c5yi4 eMlZD8Ntbsi6 
x3ÇAbμ5 eMlá5 W/sA8Ng5 wr9otbsymJ5 @%*-k5 x3ÇAbμ5 x7ml !(*^-@))! 
xf8iq8i5 G5nsñ3hA !^@-#*% eMlá5F=x3ÇAbμ5H. cspm/sJtA5 sk3iÙ5 
eMlZ3bsc5bymJ5 kJ7u bm8Nl vJy5hi ^(-(@¶-j5 @))%-ui5. 
 
cmî5 eMlZ3ys[5yxa§gò5 ie5nE/six3gk5 W3dygc6 xg3bst9lA 
sk3gv9Ms§a7mb cmi3üg5 eMlá5. bm8N W5Jtst9lA, xbsys1qg5 cmî5 c5n8 
Ñ4fk5 N9oÏ3bsMs3g[î5 mò{[sc5bixo3tlQ5 is[3ix[c3[sixo3tlQ9l 
sk3gv9˜lw9l eMlá5 W/s?5g[is5ht4 Ö5hmi. eMlZ3bsymJ5 c5ysiq8k5 
cspms†5 G!(*)-@))!H h3dwyJ5 eMlá5 sk3iã5 W/sA9os§aQxq5 cmi3üg5 
eMlá5 cmi3üq5g5 nixi5  (x5pax6 3). 
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x5pax6 3. xqiz eMlZ3ys“5 bys/3Jx2 i=Qzi Gd˜î5g6H, cmis1qgî5gwl 
GxÌî5g6H bys/s3Jx2 i=Qzi5 kK7ul x3ÇAq8i 1980-2001. 
 
is3Dt5nsix3g4 eMlZ3ix?8i[iq5 c5n8 Ñ4f5 WQx3tyymgw8NExø5 eMlá5 
wr9o?9oxo3iq8i4 bys/3Jx2 i=Qzi5 sz?u9l, wà7ml ie5nE/six3g5 
eMlá5 eMlZ3ixbsiq5 eMlá5 sk3yQx9MC/3iq8i4 h4Üot5yymt9lA. !(*) 
x3ÇAq8i5, wr5©iC3bsymiq5 eMlá5 bys/3Jx2 i=Qzi5 sz?u9l c5yi4 
eMlZD8Ntbsi3u4 moZ3i4 kw5yMeAtsymJ6 czsiz x3ÇÅ2 wlxi mo5hA 
x7ml kNooμ5 k3ctbsc5bizA5 eMlZ3ysi3u4, wMQ/st9lA xÖ8Noμ3ixo3gu4 
eMlá5 NÔt[z sz?sy eizi5 eMlZ3ys[s3c/1qME5tlA, m3Co7u, g4g 
gk9osl ƒq8i G!(*^H, czsizl mo5hA x3ÇÅ2 wlxi ˆ+bÍvs2 ƒzi5 
G!(()H ƒ5JXDl7ul G!((%H bys/3Jx2 i=Qzi5. eMlZ3ysD*Ni6 bys/3Jx2 
i=Qzi5 s4fxbsymMsJ6 @))!-u5 @))^-j5, ˆ+bÍvs9l ƒzi5 ƒ5JxD¬9l ƒzi5 
cmî5 eMlZ3ys[s3c/Cb1qg5 bys/s3Jx2 i=Qzi5 eMlZ3ysD8Ni6 
s4fwbsMs3ymt9lA @))&-u5. sz?u s4fxbsym9MEMsJ6 x3ÇAk5 ybmk5 G@))@-
@))#, @))%-@))^H, m3Co7ul !(*^-aMs3ym7mi5 eMlZ3ys[s3c/1qg6 s9luj5. 
 
 

cspn3i6 
 

eMlá5 Wsyq5 
h3dwyA†5 eMlá5 x3ÇAbμ5 NJ3[Q§uk5 st§aQxq5 kwbJ5 x5paxtA5, 
N9oxi9l wM5n/c3iq5b cspn3bsiqtA5 h4fNgw9l cspn3bsAtsc5bymiqtA5. 
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moA†5 cspn3bsAtqtA5 kNÓu kN[7ul nS7uAts§5 kN[7u xaNh5†5 
eMlZ§aQxq5 x5pŒ1qgi5 wMŒ5n/3i5 WymJi4, eMlZD8NtbsogxCu4 sW3¯u 
eMlZc3[s§i5: bys/3Jx2 sx8izi5, bys/3JX2 i=Qzi5, sz?u9l. 
srsaogx3m5, Ì4fx eMlŒ5 kK7ü§aQxq5 cspm/sJ5, sz?u, ˜Xgxl wmzi5 
Ö[+ +g‰5u9l xsMiq5 cspm/s9lxq5g5 ryxi co‰8iq5 xsMiq5b 
cspm/sÔZlx6. sW3zn4f5 srx5nf9l, xgi5 wMŒ5nè5 eMlá5 xsM§5 sW3¯f5 
NJ3[Q§uk5 st˜3uht4 srs3ys[7uk5. 
 

bys/3JX2 i=Qz (EHB) 
wkw5 wMq5 bfc5bymiC3©Zlx5 kNü5ht4 à k1axi, ryxi sk3iã5 eMlá5 
tr§5 bys/3Jx2 i=Qzk5 Ôi7 Jäu9l. sW3zn4f5 xsMiq5 
x9MymJ1absym1qgZlx5 ryxi N9oxi4 wM5n/c3m¯b cspn3bsiqtA5 
u5nsñ3bsymJ5 !)¶-q5 eMlá5 eMlZ3bs§5 kJ7us5 yeif5yzî5gk5 kNo8k5 
sW3zn4f5 bys/s3Jx2 i=Qzî§5 eMlZ3i5 WymJi4. d7jxtbsymJ4f5 cspms†5 
h3dwyA8Ng5 eMlá5 ƒ5JxDl7u5 WymJ5 ˆ+bÍvs9l ƒzi5 xs9Mh5 bys/3Jx2 
i=Qzi5 ß4©WE WQx3cust9lA ª[7uWs9l etzi5 kÔ2 yeif5yzk5 
sz?j9l ˜Xgx2 wmzk5 xs9˜/y§a5ht4. Ì4fx srx5nf5 eMlZ3bs§5 kJ7u 
sk3iø5 u5nsñ3hA @)¶-q8îgi5. 
 

sz? (UB) 
eMlá5 cspmsygò5 mo5hQ5 sz?u Wboxl7mEs§[î5. Ö5hmi eMlá5 sz?s2 
yeif5yzi5 Wbc§[î5 s9luso3g6 bf/s§aA8âClx3tlQ5, ryxi 
bf/sv9˜§aiq5 cz5nCb4fl eMlZ3[s§aiz wμ4 grcD8Ng6 eMlá5 bμî5g5 
wr5gxWsQxq5 s{?l¬8î5 xyq8i5 eMlZ3i5 WymQxq5. ÖàZlx3tlA, 
Wbc1qlx3g6 cspmst5ni4 Noxi4 eMlZ3i4 wMŒ5n/3i4 WymQxq5 Ì4fx 
eMlá5 sz?us5n/s7m¯b. 
 
sk3iq5 eMlŒ5 WymJ5 bys/3Jx2 i=Qzi5 eMlZ3bs?5g5 kNo8i b9omi5 
sz?ü5gi5 dx3bu9l u5nsñ3bsymJ5 N9oxi4 wM5n/c3m¯b cspn3bsiqtA5  4% 
± 5% sW3znu 6% ± 9% sW3¯u, x7ml 28% ± 9% srx5nu. sk3gw5 bys/s3Jx2 i=Qzi5 
WymJ5 eMlá5 xsM§5 sz?4f5 srx5nsogx3m5, tr5ht4 ß4©WEu ª[7WEu9¬î5, 
s?ü8ixo3ht4 c5yZM8k5 WNhxDyk5 b3ek9¬î5. 

 

èuy Ñ (JB) 

sk3iã5 eMlá5 xsM§5 szy5gv9Mj5 srs3ys[7ui5 sW3¯ys[7uk5. ÖàZlx3tlA, 
N9oxigw8N6 eMlá5 srsoμ6 NÔt§5 xsMMs3ymZt4. cspmst5ã5 mo5hQ5 
wkw5 cspmsygcq8i5 WymJ5 d7jxtbsymÔ9l cspmstz xg3hA kwbt5yJ5 
eMlá5 wMq5 èuy Ñü§aQxq5 srs4f5 Öm wMQ/sgw8NExø5 sW3¯ysEx3g§k5 
eMlZ3k5 kos§k9l. Gx5pax6 $H. N9oxi4 wM5n/c3m¯b cspnDtsymJ5 èuy 
Ñu h3dwyA8Ng5 eMlá5 èuy Ñü5g5 x5psq5©Qxq5 xyq8k5 eMlZ3k5 
xsMbsi3ügk5 bys/3Jxu. 
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x5pax6 $. eMlá5 !$ xsMiq8i5 bf5nst5yJ6 d7jxtbsymJ4f5 moAtu4 
Wb5y[symJk5 xs=Åyst9lA [KxE tr5hA. 

 

nirox6 er3bq5 
eMlá5 eMlZ3bsA9os§5 sW3znso3m5 srx5nso3ml nirlx2 er3bq8i5, 
etzi9lxyx3g6 kN1axu bys/3Jx2 i=Qzk5. sW3¯ysEx3g§k5 eMlZ3k5 
ck9lxtQ4 wMQ/s§a7m¯b grym/s5yxq5g6. sW3¯f5 cz5bÔ4f5 ry5yî5 
x©tt9lQ5 bf/sc5bymiq5 mo5hQ5 cspAtsymJ5 eMlá5 WbcExq5 nirlx2 
er3bq8i5 bys/3Jx2 i=Qzk5 bys/3Jxl y5n/zk5. d7jxtbsymJ4f5 cspms†5 
mo5hQ5 h3dwyymJ5 bys/3Jx2 i=Qzî5g5 eMlá5 WymJ5 ƒ5JxDl7u5 ˆ+bÍvs0l 
ƒzi5 yˆî8ins§aQxq5 bys/3Jxu tr5hA kNÓ5 kNc3[zk5 bà8kl 
xg3[sA8Ngk5 kNc3[sJk9l tr5hA Nlâ3bsymiz kNÓ5 kNÌ3ij5 
xqctŒAtzi5 Gx5pax6 %.H N9oxi4 wM5n/c3m¯b cspnD†5 mo5hQ5 
kwbt5yJ5 Ì4fx eMlá5 nirlx2 nixî5g5 sxDtŒ5n/sQxq5. m5bq8i5 
cspn3bsA†5 o5hQ5 eMlZ3bsJ[i3i5 WymJi5 sW3zn4f5FsW3zc7ust9lAl 
kwbt5yJ5 eMlá5 bys/3Jx2 i=Qzi5 WymJ5 !@¶-aQxq5 nirlx3u 
eMlZ3bs§i. nirlx2 er3bq8i5 eMlá5 WymJ5 cspn3bsym1qlx3g5 Öà7m5 
h3dwyAt5nMEsZ/3g5 Wbc1qMeJ5 bys/3Jx2 i=Qzî§k5 eMlZ3k5 wozJk5. 
m5bqtA5 cspnDtsc5bymJ5 nirlx3u w7mç Ì4fx eMlá5 sW3¯ao3m5 xyq5 
xy9MEq8i5 w=MŒ5n/3i5 WymQxq5, bys/s3Jx2 i=Qzî§k5 x5psq8©ht4 
ryxi5bs6, bys/3Jx2 sx8izî§k5. wkw5 cspmsygcq5 mo5hQ5 
gn3tyAtsc5bymJ5 eMlá5 WbcExq5 b3Cf5yzi5 yeif5yzi9l nirlx2 
er3bq5b, wMQ/st9lA eMlZ3ixî5 †y7WEu /kxEu9l, gryAtsMe5hi 
eMlá5 srs3ys§aQxq5 Ì?i. 
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x5pax6 %. Nî8iq5 #$ eMlá5 d7jxtbsymJ4f5 moAtu4 woy[symJ5 ƒ5JxD¬2 
ƒzi5 (LWR, N = 30) ˆ+bÍvs0l ƒzi5 (N = 4). NMR: kN[s2 wmz EUOA: kNs2 xg3bsiz 
wkc3[sJ3l; NSA: kNÓ5 kNc3[z. 
 

W[5nsyxaiq8k5 h3Cbsiq8kl tAM/sA8Ngw5 S3giq5 
bf8ˆic3ht4 cz5bÔ4f5 ry5yicMs3ymJ5 NlâèZhx3ht4 eMlá5 
Wbc5yxlgClx3m¯b èu+Ñl bys/3Jxl bEsq8i !(*%–u, !((#, @))!, @))$ 
x7ml @))*.  sz?u ry5y[sMsJ7uJ6 Ö4fNi5ãN6 x3ÇAq8i, ryxi @))$–u 
q4vlx3ht4. 
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 bys/3Jx2 bEszi 

bys/3Jx2 bEszi Wbc5yxDNsiq8k5 sk3iEANdbsJ5 cz5bÔ4f5 ryb[is5ht4 
x5pŒqg7mEsc5bymo3g5 x7ml Wsyc3ym5ht4 h3dwym5yx[cExq8i4 GbflQ5 
ry5yAtø5 ^–ü5g5H.  sk3iEANq8k5 x3ebsJcMsJ7m5 wos3cbsJc3hil 
xam5ytbsQx3ymJi4 grymst5noxaymJi4 tA/sc5bymo3gªozJi4 x7ml 
w7uÅN3tgw5 x3eh3ymAyq5 kwt3bsht4 cz5bÔ4f5 rybsJ[î5 xg3hQ5 Ì4fx 
Bayesian–f5 ry5yAyz8i4 xg3ht4.  @)!!–u tAM/sJ[î5 wà9lxgi4 
sk3icDNsMsJ7mb $%–i4 gdbsJc3tlA nirlx2 nixi5, !(–i4 fÑ4 yˆzi5 
bys/3Jxu, !^–i4 sz?u5, !)*–i4 wrCn3Jxu5 sW3znst9lA x7ml &$–i4 
srx5nst9lA.  bm4fx sk3ioxatbsJ5 xg3hQ5, @)!!–u tAM/sJ[î5 sk3iq5 
x5pcDNsMs3g5 %#–k5 eMlZ3k5 bys/3Jxü5g[i3i4. 

x3eh3bsmJ5 whmQ/sic3ym7mb Ì4fx bys/3Jxu eMlá5 Wbc5yxDNsiq5 @)!!–u 
sk3ic3g[ist9lQ5 #,)#)–i4 wk©ˆ3tgi4 (%¶ Sn8ti4 ˆ7mˆDNsAtc3hi 
!,@%^-^%#% xg3hQ5.  !(*%–u Wbc5yxDNsiq8k5 whmQ/sJ[î5 $,!@! ßmJw5 
G(%¶ hoANs5ht4 @,@@%-*,*%& xg3hQ5H.  S4ri3ÙcMsJ5 @,(*!–i4 G(%¶ 
hoANs5ht4 !,(^#-$,^*! xg3hQ5H @))! x3ÇAzi.  s9lu tAM/s§aiq5b 
S3giE§zA5, Ì4fx sk3iE§q5 Öà9lx©q8NymANso3g5 xu§q©Zlxi4 x3ÇA3i4 
GbflQ5 ry5yAtø5 ^–u4H.  whmQ/symJ5 sk3y?9oxDyA§q8k5 @.^¶ Sn8ti4 
Gs5©tQlA eMlá5 sk3y?9oxiq8i4 tAM/sicMsCt4H Öà9lx©cbsgw8NExø5 
bm4fkz xyq8k5 ßmJ3bs§a7uJ3k5 Öà5ãNZ˜5 ßmAyc§a7uJ3k5.  wr9øJw9l 
xyspJw9l whmQ/symJ5 x3eh3bsymJj5 S3giø5 %^¶ Sn8ti4 ryxi Ì4fx 
whmQ/sZhxDtq5 wMcgw8NExc3mb xyq8i4 N7mˆ3ym1qgi4 tAMi3u4 
whmZhxDtk5 GbflQ5 b=Zi h3dwbsm1qgw5 N9oxatbsiq8k5H. 

 
ry5yAtø5 ^–u4. bys/3Jx2 eMlZq5.  x3eh3bsmJ3tA5 whmQ/symJ5 
Wbc5yxDNsiq8k5 Gb3nE5©iq5H. b3ãNoμaiq5: etzî5gi4 whmA†5.  b3nv9˜iq5: 
@%¶ x7ml &%¶ ybmsoziq5tA5.  ttv9˜ymiq5: @.%¶ x7ml (&.%¶ ybmsˆoz5ht4 
GU(%¶ Bayesian Credible IntervalH.  x3eh3bsmAyq5 wos3cbsJcMsJ7m5 cz5bÔ4f5 
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rybsJ[i3i4 N7myo3tbs5ht4 ßmJ3k5 kwb9ME5g[i3k5.  b3nfÌaiq5 kwbt5yA†5 
yKi5nu vtmstiq5b w3X§aiq8k5 GN7mˆ3ymic3tlQ5 hoANsiq8kxzJk5H sfNi 
Wzhi tAMisymJw5 S3giq8i. 
 
„3bsJc3X5 $(–i4 bys/3Jx2 eMlZdtq8i4 x3ÇAbμ5 yKi5nu tAM/s?8ixgi5 
%)¶ Sn8tu4 wr9oQx3tyAbsgw8NExc3ixg5 w7uÅN3tg3i5 GbflQ5 ry5yAtø5 &–
u4H.  bys/3Jx2 eMlZdtq5b tAM/sA8Niq5 !)–atbsgw8NXb 
wr9oosuANsiq5b S3gizi4 @%¶ Sn8tËEgw8NExø5.  bm8N sc3hA, !)#–i4 
bys/3Jx2 eMlZdtq8i4 W/sJc3X5 &%¶ Sn8tu4 wr9oosuAbsJcgw8NExo4. 
tAM/sJc1q©Jc3Xo, wr9oosugw8NExc3iq5 sk3icixåE/s5ht4 !(¶ 
Sn8ti4. 
 

 
ry5yAtø5 &. bys/3Jx2 eMlZq5. w7uÅˆ3tgw5 wr9oQxgw8NExc3iq5 G@)!!–u 
Wbc5yxDNsiq5b sk3iEANq8i5H x5pŒqgi4 tAM/s?5tlQ5 whmQ/sic3tlQ5 
Bayesian x3eh3ym/zk5 whmQ5hQ5 w7uÅN3tgw5 WsycDNsiq5.  b3nv9˜aiq5: 
tAM/symJw5 S3giq5 wozic3tlQ5 @%¶, %)¶ x7ml &%¶ wr9oQxDNsiq8k5. 

 

 sz?u 

eMlZ3i4 rybsJcMsJ1qg6 st3bht4 ry5yic3tlQ5 cz5bÔ4f5 sz?u !(*%–u, 
!((#, @))! x7ml @))*–u, wMztA5 yMÌA3gi4 bf/sJcMsJZlx3tlA.  
!((#–u rybsJ[î5 bf8ˆhQ5, N7mN3ym1qgi4 ()¶ Sn8ti4 h3dwh5bsmAyo8i4 
!%)–i4 wk©ˆ3tgi4 x©t/sAmJc3g[is7m5.  Ì4fx ry5yAtq5, ryxio, 
x3eQx3bsicMsJ1qg5 xgw8NsiC3bsAyq8k5 x7ml wMc3tbs1q©5ht4 yKixA9l 
raixA9l rybsJ[i3i4.  Ì4fx Bayesian x3eh3bsmAyq5 xg3bsoMsJ5 
wàozANsiq8i4 scDbs5ht4 h3êi3j5 x5pŒqgi4 tAM/sA8Ngw5 S3giq8i4, 
xg3hQ5 wl8Nt4 ybà5 ry5yi[î5 )–u4 ry5yic3tlQ5.  xg3ht4 vtmstJw5 
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xqiEANq8i4 bf/sc5bgi4 rybsJc3tlA x7ml x3eQxDtoxaymJ5 
x3csmJªozJk5, whmQ/sicMsJ7m5 Ì4fx vtmstJw5 #@–aANsQxq8i4.  Ì4fx 
whmQ/sJ5 xg3hQ5, bm8N WDDNsiq5b „3biq5 S3gicMsJ5 ).!^–i4 
wk©ˆ3tgi4.  whmQ5hQ5 x3ÇAbμ5 @.^¶ Sn8ti4 sk3y?9oxDNs§aQxq5, 
tAM/sJw5 S3giq5 @%¶, %)¶ x7ml &%¶ vtmstJw5 sk3yQxDNsic3tlQ5 
sk3icMsJ5 ).(%–i4, ).^# x7ml ).#@–i4 mo5b‰5tic3gi4 GbflQ5 ry5yAtø5 
*–u4H. 

 èu+Ñu 

èu+Ñu eMlá5 sk3iEANq5 cz5bÔ4f5 rybsic3tlQ5 !((#, @))!, @))$, 
@))* x5pŒqg7mEsicMsJ5 x7ml sk3icMsJ5ht4 #,(@@–u4 (95%CI 2,645–5,816)  
9,292–j5 (95%CI 2,828–30,530).  bm4fx Wbc5yxDNsiq8k5 sk3iEANq5 
x3eQx3bsm1qg5 x3csmJ[i3k5 s{?¬8î5 bf/sJw5 N7mN5yxq5©i[iq8i4 x7ml 
Öà7m5 ßmJi4 sk3iosDbsy5ht4 bf5nsJ3i4.  x3eQx3bsAtc3tlQ5 x3csmJ[î5 
ßmJw5, Wbc5yxDNsiq5 whmQ/symJ5 *,@)%–u5 !(,$#(–k5 eMlZ3i4. 

 
ry5yAtø5 *. vtmstJ5 sk3yosugw8NExc3iq8k5 bf8ˆhQ5 sz?u eMlZ3bs?5g5 
x3ÇAbμ5 GwMst8NQ5 wr9obs5ht4 xysp/[î5H, whmQhA vtmstJw5 xqicDNsQxq5 
%.^–i4, x3eQxDtc3tlQ5 @.)(@–i4 x7ml sk3y?9oxic3tlQ5 @.^¶ Sn8ti4.  
b3ybsv9˜ymJ5 kwbt5yJ5 N7mN3ymiq8i4 &%¶, %)¶ x7ml @%¶ vtmstic3gw5 
sk3yosugw8NExc3iq8k5. 

 

h3dwbsm1qg5 Nr5 W7m¯b 
Wbc5yxDNsiq8k5 whmQ/symJ5 sW3¯u vtmstJk5 rybsmicgw8Ng5 
b9om[5ht4 cz5bÔ4f5, !(*%–u, !((#, @))!, @))$ x7ml @))*.  
grymst5nc5yxq7uJ6 h9ME§aiq5b ckw9lxt§aiq8k5, sW8NCi Ì4fx 
vtmstic§5 ckwoz5yxgu4 x3eh3ymic3tyZhxExq5 W[r5©tbsN3g5.  
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ry5yic3ins§aAt4 h3dwbsm5yxq5gw5 wMq8i4 „èZ/Clx3uht4, x7ml5bs6 
cspn3bsJk5 wMscbsi3nsXb w2WQ/c3inslt9l wr9obs5ht4 xysp/sJi4 
bf8ˆbsiEMs3bq8i4. 

h3dwbsmic1q©Jc3m5 cz5bÔ4f5 ry5yi4f5 sk3iE/sANsJ3i4, rybs9ME5g5 
vtmst9ME5gi4 ryxi rybsJc§a5hil.  xyq8i4 W5Jtc3uJ6 bm4fx 
x3csmJ[î5 xi3ñEx3gDyE§q5b Wsyq5 x5pŒq©ic3uht4; cz5bÔ4f5 rybsJk5 
sk3iE/sANsJ5 x3eQx3bsc5bMsJ7mb wMQ/st9lQ5 x3csmiq5 cz5bÔz 
dMsogx3m5, ryxi Wbc5yxDNsiq8k5 whmQ/symJ5 x5bE/clx5nClxl 
x3eQxEAy3j5 g1z[c3tlA grymst5nc5yxq5gbo7u4.  wos3cbsJc3tlA 
sk3iE/sANsJ3i4 grymst5noxaJ3k5 wvJ3yicMsJ5 h3dwh5yxq5©i3u4 
wf9Msut5yQx3hi whmQ/sJcChx3tlA μ8Nf5 sk3iE/sANsJ3i4, ryxi xbs5yf5 
x©tic5yxExc3iq5b x5pŒq©iq8k5 S3gJCbsq8NMsJ5 (~40%). 

kNø5 bys/3Jx2 b3Czius9l wrCn3Jxus9l eMlZ3ys§5 bm4fN1z5 bys/3Jx2 
eMlZdtZ˜Wq8i4 x7ml xgx3izb eMlZdt7mEq8i5.  wrCn3Jxu5 
eMlZ3bsJ[i3i4 !)¶ Sn8tq5b xs4f5 cspn3bsht4 y2t7WE ! yKixA5 
WymMsJK5 bys/3Jx2 eMlZdtq8i5.  h3dwh1qgA5 ckw9lxg9MEsANs7m¯b 
bm4fxaiq5b x5pŒq©ANsiq5.  bm4fx sk3iE/stbsZhx3gw5 b7mymicgxDt4 
h3êicC/3ht9l bys/3Jxu ßmJw5 „/3bsiq5b sk3ioμq5. 

tAM/sJk5 rybsc5bymJw5 kxbsymo3g5 !(&)–ii5.  gn3tyAtsymJw5 sk3iq5 
ßmJw5 wr9obs5ht4 tA/s1q©5ht4 wr5gmEs§a5ht4 G)-! xgi5 kNø5H.  
x3eh3bsmAyq5 bf5hQ5 whmAtsA8Ng5 Ì4fx sk3iq5 %)¶ Sn8tk5 
ci8insANst9lQ5 tA/sJ[i3k5.  ryxi, Ì4fx sk3iq5 x5bE/o7mEsic3g5 
x3eh3bsmJ3tA5 whmosDbsymJ3k5 x7ml wl8ˆA3ty5ht4 ßmJi4 gdbsJ[i3i4 
ryxi gn3tyAbs8iq5gi4 x7ml b7mbsic3uhi bys/3Jxu vtmstic3gw5 
w7uÅoztbsAyq8i4. 

sk3iÙE/sJi4 sk3yQx3iq8k5 cspm/sJc1qg6 fÑ4 b3Czb eMlZq8k5.  
x3eh3bsmJ3tA5 wos3cbsmJ5 rybsmJ3k5 tAM/symiq5bl grymst5nq8i4 
whmAtsymJ5 sk3yQxDNst9lQ5 @.^¶ Sn8tk5 bm5hms9l S3giz 
N7mˆ3ic5yxDNs5hi eMlZ3k5.  ryxi Ì4fx xuhx¬5/Zt4 vtmstic3g5 
bf8ˆu5hQ5 sk3iÙE/sANsiq5, sk3iÙc3tyANsJ5 $-%¶ Sn8ti4.  tAMis?5g6 
x3N[xq8i4 eg3zo8i4 h3êymAtsgw8NExo4 sk3y?9oxyx1q©iq8k5 ryxi 
bm8N h3dwbsm9ME1qg6. 

 

xsM5ycbsJk5 bf8ˆbsicEx9Miq8k5 
wkw5 fÑ4 b3Czius5 eMlZ3i4 W7mEst5y§a7mb ie5nsizk5.  kNø5 
whμlQ/c3mb h4fN3gn/3i4 x8ixi9l h3êicgw8NExo8i4 eMlá5 
ckwqyx3iq8i4 s{?¬8î5 wk8i4 bm4fiz iE§i4.  xyq5 yM3Jxoμu 
whμlAbsJ5 wMc3mb yMs2 xy5p?9oxizi4 x7ml bEs2 yfq5b 
xy5pMe8iq8i4, h3êgw8NExo8i4 eMlá5 xsMAyQ§q8i4, ieq8il x7ml 
xaNh5ts2 eMlZ3ixD8Nizi4.  kNø5 gryix3[st9lQ5 whμ¬AbsMsJ7m5 
sk3yosuJc3ymoExzk5 xqÔqgi4 suxi4 xqJxl8il sux3Jxi4, x7ml 
bm4fkz h3?˜osuJw5 sMW5ygw8NExc3ht4 eMlZ3i4 Wlx3gu4 y5/s2 
wmq8îgi4. 

ckw5ggw8Noμi4 whμlAbsJi4 sc3bsJcc5bymo3g6 eMlá5 
Wbc5yxiq8kxzJ3k5.  wMq5 wkw5 gryA8Nyx1qg5 xqcbsA8NyxCt9l 
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rybsJ[î5 sk3iq8i4, bfc5bymifuk5 sk3gJxi4 eMlZ3i4 wm3u xu§qgi4 
eMlZ3i4 bf/sJo[ist9lA rybsic3tlQ5.  xuhZM8i4 wk8i4 
whμl8iC3gcMsJ6 xu§1qi3ni4 eMlZ3i4 bf§aiCo3hi s9luso3gu.  
r9oc5yxq7m5 bm4fx bf/s?5gw5 xy5pMec5bm¯b Wbc5yxiq5b 
wr9oosuJ[isiq8k5, s{?¬8î5 xyxk5 ª5g[isgw8NExc3ut9lQ5.  wMq5 
bys/3Jxü5g5 kNø5 sc3ym7uJ5 eMlá5 wr8ins?oExq5 s9lu yKixÅymJ3u5 
sk3gmE8i4 tAM/sJcc5bifzk5.  ryxi xyq5 kNø5 Wlx3gu4 wrCn3Jxü5g5 
whmc§7mEst9lQ5 eMlá5 Wbc5yxg7mEsQxq8i4.  x7ml5bs6 wMq5 mò5†5 
xqcbs§aq©5ht4 cspn3tm‰5 bf8ˆDyzi4 bm4fx eMlá4 eg3qs§aQxq5 
Wzh5 x3ÇAw5 xiA3mb ryxi, s2WE/c¯3ht4 eMlá5 x3N[xq5 
eg3qs§aQxq8i4 xbsy3u4 x3ÇAbμ5. 

 

whoDbsJk5 x7ml ckwoQxDbsJj5 
eMlá5 bys/3Jxü5g5 s9lu whmQ/sic3S5 <x5bNgw8NExc3gü5tlQ5< Ì4fkz 
COSEWIC–fk5.  bys/3Jx2 eMlZdtq5 sW3¯u whmQ/symJ5 sk3icDNsQxq5 
#,)))–i4 G!))–i4 N7mdy3hQ5H wk©ˆ3tgi4 (95%CI 1,300–6,500).  WNhx3bsymJ5 
!)–i4 x3ÇAymo3gi4 wr9oosut5yAtsymJ5 wl8ˆA5 tAM/s?5gw5 S3giq8i4 
x7ml s9lu gn3tyAts§i4 tAM/s?5gw5 S3giq8k5, vtmstic3gw5 sk3iq5 
wr9oosuA8âDNsymJ5.  ryxil sk3y?9oxJ7mEsQxq5 cspmN5yxq5g5. 

vt5ht4 hêAtsJ5 bys/3Jxu sW3¯u eMlZdbsJw5 tAM/siq8k5 h3Cbsix3g5 
eMlZ3bsME5gk5 bys/3Jxl fÑ4 kNzbl r9ozi5 x7ml ßmJi4 tA/sJi4 
sW3znuFsW3¯u bf8ˆhQ5 srx5nu W/s?7uJ5 wrCn3Jx2 wmzi5.  „3bsJc3X5 
$(–i4 bys/3Jx2 eMlZdtq8i5 yKi5nu tA/sAμ3ixgi5 %)¶ Sn8tu4 
wr9oQx3tyAbsgw8NExø5 vtmstic3gi4.  bys/3Jx2 eMlZdtq8i4 !)–
gw8Ni4 tA/stbsJc3X5 wr9oosugw8NExc3iz S3gicgw8NExo4 @%¶ 
Sn8tu4.  Öm, !)#–i4 bys/3Jx2 eMlZdtq8i4 tA/sJc3X5 &%¶ Sn8tu4 
wr9oosuicgw8NExo4.  %)–i4 bys/3Jx2 eMlZdtq8i4 tA/sA8Niq5 
x3ÇAbμ5 x3ebsJc3X5 x5bD§tsic1qg6. 

vmQ/sMz2Xb bys/3Jx2 eMlZdtq5 g1z[cExø5 grymQxc3ij5 yM3ctq5bl 
ckwosctŒ8iE§q8i4.  Öà7m5 r9oÌ3tbsQxc9ME5g6 eMlá5 ckwozo3m¯b 
bf8ˆbs?5g5 èu+Ñul x7ml nirlx2 er3bq5b x?tq8i.  g1z[Q5hQ5 
xsq5tA9l d7jxymJ3tA9l cspn3bsymiq5, eMlá5 èu+Ñü2Xg5 whmQ/sic§5 
w7uÅoz5ht4 vtmsticExq5. 

grymst5ã5 d7jxymJ3tA5 cspn3isymJk5 whmQ/symJ5 xsA+tu5 s5©WEj5, Ì4fx 
bys/3Jx2 eMlZdtq5 sk3iã5 wm3WË3XQxq5 nirlx2 nixª3ht4.  xuhZM8i4 
xsq5tA5 eu3DAtsymJ5 h3dwbst5yym7mb bm4fx eMlá5 nirlx2 
er3bq8î/C3Xg5 sxDtŒ2XQxq5 xyq8i5 WymJw9l, wMst9lQ5 bys/3Jxu 
eMlZE/s?5gwl sW3¯aogx3m5.  xgw8NsJ5 grymst5noμ5 whmc3tyJ5 bm4fx 
bys/3Jx2 eMlZdtq5 W/s9lq5©AbsoExq5 kNÓ3usk9l kN[7usk9l.  
s9lu tAM?5g5 sW3¯a3cuso3m5 ryxi srsao3m¬8î5, x7ml xsq5tA5 
grymst5nq5 nS7uic3tlQ5 xu§qgi4 bys/3Jxu ßmJ3i4 tA/sJc3XQxzi4 
Ö4fNi s9lq8i, s9lw9l xy5pv5biq8k5 nirlx3us5 mò5tq5b ßmJ3ixDyq5 
w2WN1qgu4 h3êicgw8NExc3ht4 bys/3Jx2 eMlZdtq8i4.  nirlx2 
mò5tq5bl urQx3ixtq5bl tudtz vJyt5yym5ht4 grÌDtu4 
eMlZ3ixc5bMzq©i3uk5 sW3¯aJw5 b3eq8îo3Xb Gs5©tQlA Jä !%–u5 
y2t7WE #)–j5H. 
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s9lu vmAt5noxaymZhx3g5 nirlxu tAM/s?5gk5 r9oc3[c§aqmb 
x5pQ/sqgi4 w7uÅozic3gi4 vtmstÔgw8NExo8i4 nirlx2 er3bq5b 
x?tq8i.  bm5hms2 Öàoziz x5hÎbsgw8NExcC/3g6 vmQ/sZhx3gc3X5 
bys/3Jxu vtmstic§i4, bm5hjz grymst5nq5 kwbsymicgw8NË3tlQ5 
cz5bÔ4f5 rybsmJ3i5.  vtmstic3gi4 h3dwbsJcD8Nq5©m5 cz5bÔ4f5 
rybsJcChx3tlA, eMlá5 nirlx2 er3bq8îC/§5 rybsctsgw8NExc3ht9¬mb 
bys/3Jxü5g5 rybsicChx3tlQ5, bZ Wbc5yxgw8NExc3iq8i4 
S[3yosuAbsMegw8NExo8i4 bm4fN1z5 vtmstic3uJi5.  bm5hms2 
ˆ7mˆ1q©gw8NExc3iz g1z[cExcC/3g6 nirlxu vtmst§5 xqi9MEq8i4 
x7ml s9lw5 mo5hQ5 wq3C[Q§q8i4. 

cspn3ym/K5 kw5yymJ5 sz?u tAM/sJc3ixX5 slExNgw8NExC/3tlA 
sk3iEym/q8k5 st3[cChx3tlQ5.  vt5ht4 tA/stbsA8Ngc3m5 !)–i4 sz?u 
@)!!–at9lA, ryxi !&–i4 eMlZ3bsJcMsJ5hi sW3¯at9lA.  @)!!–u 
eMlZ3ixD8N[cMsJ5 Ôi @$–u5 xsA+t #!–j5 wr9oosut5yZhxDtst9lA 
bys/3Jxu eMlZq5b gdC3bsiq8i4.  ryxil sz?u eMlZ3ixi6 
sW3¯at9lA xqosut5yANs5hi sz?u eMlZdtq5b tA/sc5biq8i4. 

vtms†8N?9l§5 eMlá5 W/slx§agw8NExc3uJ5.  r9oc5yxi3nf5, ƒ5 
Ùq8î/C3Xgi4 eMlá5 xysptbsgw8NExc§a5ht4 WD3¥[Q§q8i4 x7ml 
eMlZ3i4 xysJcc5bymo3hi xuhZM8i5 ƒ5 Ùq8ªc5bymJ3i4 bys/3Jxul 
sz?ul.  ƒ5 Ùq8îg5 s4fxbsiEym/q5 gÇZc3tbsymJ5 
tAM/slx3tbs5Öoo3ht4 nS7upymAts5hil WD3ã[Q§q8i4 eMlá5.  m3Dwi4 ƒ5 
Ùq8îgi4 bys/3Jxu s4fxbsJcMsJtlA Ì4fNigx6 ƒq8i eMlZ3i4 
bf/sJcc5bymo3g6 y5/zA5 cz5bÔ4f5 rybsJc3tlA Ì4fNi @%–aMs3gi4 
x3ÇA3i4.  xyq5 ƒ5 Ùq5 eMlZc3g÷D8âg5, sMWbsymJ3ªÖoc5bo3mb s{?¬8î5 
ÌK1z§5 kabsym5ht9¬î5. 

sX5bscè3ymJ5 wà5 N7mˆ1q©gw8NExc3uJ5 cspm/sJcD8âifzk5 ßmJw5 
xux4fE/symJ5 Ni8iE§q8i4.  xfisi3nQx9M6 eMlZ3l eg3zzl 
cib‰gxDt4 szy5gj5 wq3C§at9lQ5 gê8Ng4f5 wo5yAbsA8NC/3g5 
wq3C[Q§q5b x3dtq8i4.  c7uf5 xsq5tA5 eu3DAtsymJ5 kw5yymJ5 eMlZ3u4 
gdbsJc3X5 Övi5ãN6 s9lu Övi5ãN6 sW3¯ys3[zi5 wMŒ8iq5 
ci5b‰8isnANs§a7mb s{?¬8î5 eg3zE/sic3ht4.  wk©ˆ3tgw5 sk3iã5 
tAM/s§a7mb xgi5 xaNh8ic3tlQ5 ƒ5 Ùq8îgi4, Öm xuhZM8i4 eMlZ3i4 
Ö4fã8Ni4 wMc§i4 tA/sJcgw8NExc§a7m5.  bm8N h3êymgw8NExo4 
wo5y/sZhx3tlQ5 wq3C[Q§q5b x3dtQ§q8i4 WD9ME5ymJw9l wªhCq9l x7ml 
Öà7m5 sW3¯u eg3qs[Q§q5b ckwoziE§q8i4.  bm5hjz bm8N 
whw9ozAbsgw8NExo4 st3[sgw8NExc3iq8i4 sW3¯ys3[Q/s§3i4, x7ml 
w3Xt5yAbsqi3nsli vtmst?5gw5 xf8iq8i xgo3Xb x5pŒqgi4 wq3C[s§3i4. 

xyq5 whmQ/sQxc3uJ5 
eMlá5 fÑ4 b3Czi vmQ/sic§aK5 sfkz kN[s2 bEszi ßmJoEp3Jxf5 
vtmpq8k5 xg3ht4 xuhk5 x3ÇA3ªozJi4 vmQ/c3ij5 X3NymstoxaymJ3i4.  
Ì4fx ßmJoEp3Jxf5 vmQ/c3ij5 vmQ/cExc3mb kwbtbsic3gi4 sfNi kN[7u 
wkw5 kNÌ3ij5 xqctŒAtq8i, v?mgc4f5 wm3usboEpq5 tAux9ME5g5 
vmQ/c3iu4 wl8Nq8i4 bEs2 ßmJdtq8i4. 

Ì4fx COSEWIC–f5 wobE/c3ymJ5 Ì4fx vtmstic3g5 x5bN3gügw8NExcExq5, 
ryxi grÌ3bsJc3ym1qg6 vNbs2 v?mzk5 kwbsJcExc3ifzk5 gryixDy5nu4 
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Ì4fx kN[7u ßmJoEp3Jxq5b vtmpq8i4 bm5hjz ßmJw5 xysgw8NExø5 
N9oxaiq5b x9Mymstq8k5. 
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