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'l'ltcVt:ttit:ltlcitlllt ltc:tl (t\(lrirttl',cr'(Vlllr)isir:,irrr¡rlcrlcviccprt,vitlir¡lllrclpr;crl ci¡r:rril
lor:t llttirl f() tlkc lrcrrt lrorn llrt fil:;t lcn:.,'lrr¡rrtlrcrl. ol nrclr:r's r)l'¡r¡,¡r,,,,,¡.urtl Io lì.t:tl
tllc t:tlltl ;;itle (evlr¡rttt;tl()t ) ()l ;r ltclrl ¡rrrrrr¡r. l)illcrc¡tt tyl)(ìs ol' Vlllt Ir:rvc cv()l\c(l
tlsillg coiì\iill lrtlrc:; ol t J lulrts irrscr lctl irrtr, tlrr'glotrntl irr brrt:l lillt:tl tlr illlrolcs. 'l'r¡lrt:
rlurrcnsrolrs ul) l() l0 t¡lr tli¡unt'lt.r ;r¡rtl ¡tr.olrt'lcrt¡illrs up l() l(X) ltt lrrr_,llrc rrlrrsl
cr.)¡¡ltll()lì. Slt¡ttt'llt'ltlitt¡i ltrttl \\'ltttìì-\vlrlrr str¡r¡111, lol lr sirrglr,-l;rnrily rlnt:llirrp tt,rtlr l.ì.
KW cit¡titt:ilv c.ut lrc ¡tlttvrtlr'tl Iry rrvo or tlr¡ttr: Vlllt':; lrlrorrt j0 rrr rn lt,rr¡illr. l,<lrrg
lcrrrr ¡rt:t lrlrnlturct.cluu:l(tlctislir's lrnrl lltc ¡rcrlullltlirl¡¡s ol lllt: nltltl¡tl lt.nrpcllrlrlt,
f ìe ltl ul VIll; s.vslr'llri lt¡tt:'t lrl Lttou,rr lìrr lrccrrsirrg tlt't isir)nl; . lJ;rsctl lln lll<: rr'st¡lls 9l
liclrl lrnrl llrcolL:tic¡rl :,lutlic:,, kt:1 ¡rr'rl()tnìi¡tr'(. Iiu.iun('t(,t.s likc lluirl L.irr.trllrtiolr
vr'ltlt'ily lttttl lÌlot¡ntl lll('nìltl r'ollrlrrtlirrlV lrrt ìtlcrrtilictl lulrl lltt.r¡t'r.t.r,slrrV rli:.lturt.t,
[rt'ltvtlt:ll Vlllt ilr:;trrllltliort: i: tlistus:,,'tl. lt i:; torrtlrrtlrrtl llrrrl Vlllr:lystcrrrs r)llcr iul
irrlcrt'stirrr''rlrcrlrrfivc cn,'rJ,\/ \rrurr't.r.:,¡r¡¡¡;¡ll¡,il r.rlrr¡ll,'rl u,illr:t:;irtr¡llc:,ol;tt.
t t't lurr ¡ic rrrrit.

() ltot::ttlr¡t rlc e;rlol vcrtlr'¡rl (Vlll ) i'rrrrr rlis¡,rlriliro r;inlltlt,c rlrrt.t.slltlrclccc urrr t.il_
t.uito lì.cl¡lttlt) l)iu¿r (llr('urrr llr¡iclo rclirc r.rtl,rr rur:, ¡rr itrtcilr:.i (l(,./.(.ilirs, ccillcilr\ (lr: ilr(Ì
It0s tltl l)l()ltttt(lt(lir(l(r ('rtluìì('tìle o Ilrtlo lrio (('v,rl)()r;rrlor') tlt'rullt lronrlr.t tlc trtlor.'l'i¡los tlilì'lt'rtit's tlc \/lll: lrll.lnr (l('sclrvolvitlos rrlili¡lurtlo lrrlror. (.()ir.\¡iriri ()lr cnl lor
ttr;t tlc IJ, r¡trc:,tio irrllotlr¡¿itltts t.n¡ pcllr¡rir\.()(':, n() t(.¡tcn(] lrs t¡rr;tis sil() n()\,iunclllc
l)rccllclli(llts. l)t¡t¡r'l*;r'rcr;tlolrrltrlrlr'lrli.l0c¡rrtlt'tli¡llt'lroccorrrprirncrrlotlltsson
tl;tl; tlc.llú l(X) lÌl :ì.1() it.\ ¡¡l.tis.ottr¡r¡¡. (',rlr'l.rçiìo c Iolrr.tillcrrlo tlc ltgrr:t ¡t()¡ttr, lìil
l:r t¡lllitlcli(lr.ll(ilt l¡t¡rlilltt cottttr¡r;tt'irllrrlctlr'llK\V,¡lotlcr¡l scl .rlclrrlrrl:ts(()r¡t (l()i:j
oll ll(Ìs f toclltlolcs tlc t':tlol (()ur r.clc:t rlt' 50 nl tlr.cor¡lP¡illt.nf (), As c;rrlrclt:ri:littts tlc
lu¡lt'i0¡r¡trrrt'trl(} t¡ l1¡¡,,,,t l)rit,/r) c its I)('tlrrrl)itç.r)t.s tlo ¡.¡¡¡¡¡11¡ tllrlurltl (lc lciltnr,llttÌltit
tlos sislt'llrlts rlt'll,rr';rrlr'r'r',. rlt.r.,rlor, rlt'r't.nl ct'r r.rrlrllccitl:lji l):ìtlt clcilo:; tlc lir:t:r¡i:i¡t
lllclllo. ('ottt lrttsc tros rt.S(rllltrlo:, tlos t.slurlos tX¡rt,rirnclrl;ris t.lt:ilrit.oS s:io itlt.lrllllt,lt_
tlos ltcslt' l l ¡ll)illlt(), itllitltts ¡t:tritrtt'l r r,., i¡rrpor l:uìl('s, li¡s c()nto vt:locttllt.lc tlc cil.:r¡llt
Çli() tl()s llrritltls c t tltttlt¡livitlittlt' li'r tnrclt tlo lcut'r)o. Â rl rsli¡lci;r nrì(.('s.\ilnil (.nlrc r)s
Itrrl;¡111'¡c:'tlr't';tlo¡ i'tlistrrtitl.t. ( o¡tr:lttt'\('(luc()ì\ist(.nt¡ls VIll;oli.rt.tt,lrr rr¡rr;r i¡tlc
llssillìl{l lot¡1¡,¡.' t'll('lP,iit ltllct¡lltlivit r's¡rt'tilrlrrtcrrlc st::rtrrlllllttlt)s ((}rìì ulìr¡r lrri(lir(lc
tlt' I t't'itl ¡'.lt st,llrr'.

( l llrtlrrzirlo ¡rrl,r [(cvist.r)

IN',ilt(ll)t]("t'toN

liol courtlrics ltltltlr.rl irr ltt,rtlt:l;tlt: tr) r:oltl rli¡ll;tlir:
/.()rt('s rl)ir(c l¡cttlittr.l lr¡ttl rlo¡¡lcslic rr,:trrtt l,u¡r¡rlr/ iu('sul)\-
lrt¡lr,:Irl ilclrrs ill llrtt crrct¡ty cc()tìonty. lil Srvitzcr.lir¡lrl lìrr
t:litttt¡rlc, (lltc 1() ils rt'l;rtivr'ly lrr¡tlt clt'r,.rli,)¡, sl)it(c
lrt'rrlirrg rur¡sl lrt.srr¡r¡rlictl ul) l() lì rrrollllts:t yt.lrr, lr;rsctl
nroslly orr irtr¡rorlctl lrytlrot.lrr trorrs (rrr:rirrly oil).

l¡l olrlcr lo irll:ti¡r iì cctlitin rlcl¡r'cc rll irrrlr.¡tcrrrltrnrt:
ol irrr¡rorlcrl lr¡ttl st:vctlrl rlor¡rr.slic itll(,nt,tli\,(Ì (:nctl,y
s()utec\ ll¡rvc lrcrrn co¡t{i(l('t('(l in Srvilzcrllrrrrl I\losl r,l'
llrc corrcsl.o¡ltlirrl', lrc:rlirrll sysl(.nrr; ()l)ctillc irr
t'o¡nlrin;rf io¡r rvilll llc¡rt Iunll):, (:;ollrr, lr¡¡llriclrl itit,
¡ltotttttl lrclrl clt.) lrrrrl is cr¡tri¡rl'ctl *,rllr;t *,trnn rv:ttt.r
sloritlic llrrrk lilrtl ¡t tyl)ir.itlly Iorv lt'rrr¡rt.[rtr¡rc lrt,¡rli¡rI
sVsl('rtt likt' llttot Ir:tnr,ls

'l llc lrctrl conl(:ills trl'llrt.gltturrtl ctrr¡ ltc t¡t¡rl)(Ì(l I)y
gt{lrrrrtl rv;rtt:r llt'lrl l)unll)s, slt¡tllorv lror.izrlrtirl r:oils or lr1,
vctlic¿rl tlrrllr lrctrl (,¡i(ìlìiul,icts (Vlllr), 'l lrc l;rlt(.t ;t¡.(.
srìitll, (l('(:(Ìtìlnrl, clost:rl (:itcurl sVStclls, rrlr:ltllV sltilr(l l()
srr¡r¡rly ll(ltl to srììilllcr ()l)icct\ likc srrr¡,lc liu¡tily ol
rììulliliunily tl*,t:llirr¡11.'l'lrcy c:rn lrt.ir¡r;tlrllt.tl il rrt.lrr ly lrll
kilttls ol Ècol1¡1'iç r¡rcrlilr (r'xr't.lrt irr lrurtt.lilrl.; lrkt. <lrv
¡intvcl rvil'. lorv llrt.lnurl r:rlnrluctiviry) Nctrrly l()(X) srrrlt
sysl('lììs ()lìct,t(c ilo\\, ilì Srvilzclllrtrtl, sorrrc 0f llrclrr'/ tl(t()
ttt tltc¡r lrrrl nl;tlrlv rvillr ¡rrolrc lcrrrl.llrs ol 50 l(X) ¡lr. llr
llris tlcItlr tirttr'( lltt'virlirr t('nìlì('r;rtll('lrclrl iç r'rrvcrrrt'tl
lr1'llrc llrt:rrrr.tltontltrtlivitv:;tnt(,lut('ol llrt. llrorrrrtl lrnrl
lt) llrt: ¡r,t'ollrt'r lnlrl lrcltt llrrr. 'l lrc llrtlcl (¿ut l)(' in
llttcnt't'tl lrv lllc pl(.s(.n((.. ol llorvirr¡' ¡'tout)rl\v.tl(.r .

I lrs l,;tIr't rvill rlr',;t r ilrr'lllr' V l l l ¡rr irrr'r¡rlr'. i,lr'rrtilv
it¡t(l ('\;rllrirl( llrt kr'\,¡)iuill(lr'¡:, i¡r VIll o¡rç¡lrliorr ri'illr

( 0ttlill)ltlioil rrl'1,11', llr:tltr,tc ul (ir,¡¡rllr,,i,: I lll ,/r¡ri,lr
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sl)cciill ctìtl)ltíuiit, tlrr lorr¡r lcrrrr ¡lt.rlìrrnt¡tlt'(: t:llltrltt:lt:tts

lics. sincc rlrr V I l l.. rcl)rcs(Ìnts ¡ Irrltt sirtk ilt l ltt: ¡¡t otrtttl,

thc r¡ttt:sliolt :ttrtlttt tllc llllll)lillt(lc itlì(l sll¡ltiltl (lxlclll ()l

tclill)L:tillllrc ¡lc:tlttrbitlittlts <lttc lo Vllll syslclll

ol)cr-illi()lt is ¿ltltlrcsscrl irr ¡rltl tir-rttlltt '

ilili vlII.l llllA'I'lN(; sYS'l'liM

'l hc V I ll-i ¡llobc is ittst tlctl itt(o tlrc ¡irotttttl irr brrck-

lillctl lrolcltrllcs, ttoltrtitlly l5 clll irr clilrtttt:lct 'ttttl tl¡l ltr

l(X) lrl tlttl¡1. lìcoltolttit: o¡'rlilttttrlr (clrillirrg cos(s vs'

rrscl'ttl tcttt¡l(:latllrc tlro¡r) is cllll(:lllly ltttlttrrrl -5{) rtt

clt:ptlt. llcltlottiltl-r¡tt;tt'lz sitttrl lttixlttlr.: is rtsccl lrl lr¿rcklill

Irlrtl tltrrs lo cstltlllislr lor,v tltt:¡ rtl:tl rcsirlitttcc lrt:lrvt:clt

VllI lrrlrl 1¡¡1' 1,¡otttttl,'lht: lltritl lo ¡liek tt¡r ¡ltrltttttl ltcltl

is r:irt:trllrtt'rl irlsirlt: ol lr t:lrlst--tl lorr¡r' t:illtt:r i¡r it lJ ltrlrc ol'

irr lr r.:t,ttxirtl ittlilllP,('lll('lll (l ig. l). 'llltr VIllì tt¡ltt' is

ttsrrltllv ttt¿ttlc ol tvt:ltlltlllt: ltlll'(ic 'l lrc VlllÌ tri¡crrit is lttl
illltt tltt: :;cctllttlltt\' (( villìol:ll()l ) sitltl tll tllt lrr''ltl l)llllll)'

l() ol)crlttc tltt: ltcltt l)tt¡lll) ill)[)l()¡(¡lììíllcly ciltl¡tls tllc
cncr'!,y rvlliclt t:scitllt:s tlttttst'tl llìr()ll8ll tltc t:hirltttcy of art

,r¡¡ þ¡¡¡;r:tl lrcitlitt¡1 sysl(Ìlì1.

Kl,:Y l)AllAMli'l'l'lRs lN vllt'; l)l'isl(;N ANI)
l,l,,RllollMAN(llì

'l'llr: kcy l)irrillìlt:lcls rrr Vlll', tlcsi¡rtt ltrtl ¡rt:tlìrttltittt-
cr: hirvc Irer:tt itlt:lttilctl tly liclcl lllcirstllclllctlts its rvcll as

lrl Iltttorcricltl ';ltttlics (Scltr',;tttttcl cl írl', l()ti'ì)' 'l-hc

tlrcrllctic¿rl slrrclitts inv0lvc rrunlcricill rtttlclclilt¡¡, by tllc
irtlc¡rt.itttttl liltitc ililli:lt:llcL: tc(ìlìlìl(llrc:1llo¡lkilk ct itl',
te¡{5).

¡ l1q ¡¡¡1rtl1:lillil wils ¡lt:t ltlt tttt'tl lill lt cylirt<lricrrl

rilcrlrt¡rtt tif i'10 rrl rllrlirrs rvilll;r 100 Irr long, vcttit:ltl,

t:o;rxiltl ry¡lt: Vllli irr its cclìl(Ìl' Iltc ttttlltt:ltcÍll !:()(lc

st,lvt:s tlrc ltt:itl tlillrrsiorl ct¡ttltliott i¡l t'ylirrtlriclrl

coorrliIrltlcs {t, ¿) .ttltl ltlstl itct:rlttttls I0t t:tlltVt'clivtl ltcltt

Ir.lrilr;lcr ill lllc cilcttl¡ttirlg llrritl its rvcll its Iot lllc lltr.rr tllltl

(ì()tìltìcl tr:siriliìtìe(. rtl tlrc coltxi¡tl lrrtlc. 'l llt: colllll(ìl

It,sistlurt.c lr, *,lticlr ir; lUr iru¡torllUll l:t(ìtol irr rttr,tlclitr¡Ì,

trr¡l trt'liit't:tt (Scllrv;lllllcl cl lrl ' l9ll'ì) lry

lr ().021 0 ( ¡, V ((''.¡rl'{)-" "'''lte "'

wlrcrc tlttr l{cytrol.ls ttrttttlrc:t is
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lìlgrrrc I I'r incr¡llc ol it v( r I ir;ll t:tt tll ltci¡l cst:ll.tlt¡ict ( V I I lr) systt'ttt

A ll(irl r'xlrllcltol¡ llottl lltt'¡lt'trtlttl I'y lt ctt:txi'tl ly¡ttl

Vllli, lì: o¡rliottitl r;l¡llltllcl tcclt;trgt: lo collvcll tlrt: Vllll
rilt0 .r ¡rlitll brrt etli,iclrt stolilllc :'yl,l(:ll). Il l': lrt'llt

Itllìll !.

VI lll svslcrrrs ilttl t'lt;ttlrctt:l izt:rl by ttti¡tilllttttt s¡lltt:c/

la¡ltl rcrlttil'(Ìlllcllt; tll(ìir cttviloltrltclttal ittt¡-ritct ls

rrcgli¡¡iblc. l"()r' ¿l l)¡ricltl sirlglc lrrrlrily tlrvcllirrg rvitlt lt

tlcrrrilrrrl 0l ll MWlr crrcrgy I)cr vcill lol s¡rltcc llt:itlrlt¡i

ir¡rtl wilr'1il \vltlcl slll)l)ly (c()llv(ìllll()llillly ';rr¡r¡rliutl hy lrtt

oil lirt:tl systclll ol l2 K\\/ cill)llcily) lw() l() (lrrcc Vlllr's
irrc i¡u;lrtllctl itl it (lisl;llìcc ttl lr lt:rv Ilt itt tltt'bitck ot llolll
yitrtl lt¡ttl cottltcclutl lo tltc ltcltl ltt¡lltP ilt lltt' llltsctttcttl'

I lrc Irclrl ¡rttttt¡l is o¡rctltlctl clrrtirlg llrc ltc;tlirtg scitsoll li

Irl l() ltortts,/tl:tv s'itll lorv l;rlift elct'tlit'itl'ill lliPlll l llc

ctlt'l l teiclrl ol ¡tt't lor ttt.ttrt t (('( )l') ol llrc lrcltt Irtrtt¡r i' itr

tltc tltttgc 2.5 .1 .0; lltc ¿t¡ttorrtll ttl clr''clrl( l)o\\'cl tlt't'tlctl

rritlr L, tlcrtolirr¡l llrc tlctrsilY (ktlzrll'), ('' llrc s¡rccilit ltt:lt

r'rrPrrr:ilv (.lz ttt', K), \' tlrc llrritl t:itcttlltlitr¡l vclttcily

(r¡r,/s), À tltt: lltcltttltì ttltttlt¡clivity (W,/rrr, K) ;trrcl ¡r lllc

visr'rrsily (k¡z'llr,:;); l), lttrtl l), lttc lltc illtlcl :t¡ttl ottlct

rlirt¡rtt:lt:l (trr) ol lllc uoltriltl Vllli. Solrrc ()l lll(Ì lllllill
r ('\ltll\ rtI (' stltllltl:tt izctl llt'l(}lv

'l llc rttotlclilr¡1 tcsrtll:;, sttbstltttliltlctl Ity llrc

tr¡rt'r'ltliott t'.t¡rt:tictltt: ol Vtlll syslctlrs, tt:vclrlctl lltc

Ioll,rrvittp kty ¡llttlttllclcts:

Vllli ¡rrolrc lt:rtgtlr (1.), otrtctl tliltrrrclcr (l)),
tllctrlt:tl colltil(ìl rcsislit¡tt'c (lr, sct:

;thovc)

circrrllrrirtg llrritl t:otrt¡lttsiliott, lll:lss llow lillc
(llt), lt:ltll ll tcllll)(:r¿lltlrc ('l rr'{)

g,trttlogic rttcrlittttt tl¡crrrr.rl ùr)tì(luclivtl)' (À),

¡',rotrrrtl rvtrlt:r llorr (v)

Ilclottr rlcsclilrirt¡l lllc tcst¡lls ol¡llrtlrtttt:ltic sttttlit's ¡t

lcrr gt'ttctltl tt'tttiltkr; slrltll lrt: ¡¡¡¡¡11('oll VIllì ¡tcrlorllt;t¡t
t:c. Illc rto¡ttlrrl l)t,\\'(l llttl¡lt: ol lr Vllll ( "s¡rccilit
()utl)ttl") is, rlc¡'ctrtlitr¡1 tttt lt'ek llrctltlltl colttlttt:livil)
luttl cottlltt'l tcsisllttlt'c, rvrlllrtt lllt'tlttt¡',t'ol 5() I{X) W ¡lct

rtt ¡rtolrc lt'rt¡'.llr. l'ol 't tlo¡tsllrrrl llrrltl eiltt¡l¡tltott litttl'
rlì('()ulIul (irr W/tlt) rttt'leltsc'' sll¡rlrllv rvilll ¡llotrc
,lilrrntlcr. I ltt. nlrsl llorv l;tlc 1rl lltt' t'irctrlittctl llrritl

lltr (l), l),) p V/¡r

I

ruüx)



.un()unl,\ It) l It:tt tll','lì ¡llì(l llrc llrritl vulocill', tlt ¡lt:tltlrltg
()n llrc lullc tlituc¡tsiotls, is itr llrtl titltqc ol'lt lcrv to sol¡ttl

lctt:; ol' r:ttt,i s. ll is cttstotttttl Y f o ¡¡5.' ¿t ttottloxie ltltli
l'r'cczc [ltittc ¡ts ci¡r:rtl:tlitt¡] rttctlittttl l() ('()lìv(:y lllt'ltc:tl
lrrrtn lltc ¡ltottrttl lrr lltt: l¡e.tl l)llllll); ()l¡ Illtl tuliltlr'l tl,ì\'ii
ol tllc lrtlr(i¡ltt llrti()(l lltt: tt'lttltt tctttl)ctilltll( {)l llrc t il-
t:ttl:tlirtg llttrcl r:rttl [rt tttlìl ()t (:\/(Ìll llt:lorr'()"('.'l'lrc llitlllcr
lltr: lltcrttrtl ctt¡ltlt¡ctivily trl lllt' totk l('l¡llillloll
:,rrrroutttlitt¡r tlrt: !'lll:, tlrc rrtort t:llitit:ttl is llrt lte.tt

('xlltclt()n lrrlltt lltc gttlttrttl ttttrl ltlst, llrtt "tt'ttlvt'ly" ol
tlrt: lllcrrurtl ¡rtolrlt' rttottt¡tl il (Lt:t' tlr:lltrls lrclorr').

'Ilrt::thovc:;litlclnr¡¡ls t(:l('t lr) "tlty gtotttttl", ic. ltr
lr('lrl lrítttsl(:t by t'otttltlclioll oltly. ll llowirlg sl1)tlll(l
rvrrtcl is l)rcs('rtl i¡l lllt: sltltllt l)cttcltit(('(l try tlrtl Vllll
¡trtillt:, lrt:rtl ir;.rrlvcclcrl lrr lllt: Lvsl(ìlìì lllttl tllctllt¿tl
t cc()\,('r'y is liltltt: cllicrcllt.

l't¡irttc;.;.).lo J tlltt:'lllrl(ì(lll.ìllllliltlvcly lllct'ltt'r:l ltllrl
rrìlrÌrl)l;r\ ol llrc irt){)\!'ttì('tìtirtttttl tlt'r;i¡trt ;tltti ¡rctlot'
nrilrt((Ì lritlitttt(:l('ts. lir¡1. I sltorvi Illill Illt'itttIcilsc ol

llrt,lrc rli,rurt'lrr lrirs ()rrlv rr sli¡llrt cl lctl; Ilrt'Ilrcr lrrltl yit'lti
r:; lt'r,cllutli olf ltl lri¡1lrt'r ll()\\'l.llc vt'loLtlr'(lol ir

( ()ilsl rìrìl l)r ol)c lrirllll lt ()l l , l (X) rrr; t llt r llrlrl yicltl (

Irr.;rt rrul¡rrrl) tlrrrìn¡'tlrL'l¡tsl nl,)¡ttlt ol optt¡tritrrt). ljill. ì

rl(ìnr(ìrtsl t ltlt'r; l ltr' :-lrltttl it ¡rlll iltl ltlctrtc' ol ¡rt olrt' lt'ttt'llr
trrr Vl l li ¡rct lot nllt)( (' (¡lr ol,'c rliltltlt'{t'l (()llr;litlll ill l)
l0 trr). lrill. .Ì lrrrrl I ltrt\'('lr('(ll !lll.'lllillt(l s'lllt lt totf
r'()rì(llr( ltvil1, ;1¡¡1¡ ltcltl t;t¡rlt, ilt' rrl .Ì r \\¡ ttr, h ;tlltl ,',f
l\4.ì . rrr', K, tt:r;¡lr'tlivt'11'.

I IirÌlr tllt'l Ilr.rl ( ()¡l(llr'livit y ol' Iltt' t or, k l()r ttl;llt,ìltii
.rrt'u¡rtl tlrc Vlll'. lrrrs rt ¡tor;ilivt: cllctt (¡ec l:irl..l, lol
r'o¡litìlt('¡:; ¡l)cl.tl¡(ì¡ ()\/(t lt l)('t rotl tll (r tìì()tlllìlj). I lt('

,lctlitlt' rrl rl¡rr'eific ()ltll)trl, lir\'t'tt rtt W ¡rtr tlì l)l()l)('
It:rr¡itlr, ir; nto:;l ¡rtottotttttctl in llrc lirsl tvt't'ls.,Allt'l
,rIroul ol¡r' nrotrllr llìr' oull)ul tlcr'¡c,tsc is ltc;uly lrrrt'ltt,

¡rrrrrrrrclrie str¡rlics t:ltn Iltrtt'lrrtt'lrc It'slIitlt:tl It' Iltc Iilst

tilAl {)lJll'lll (l'lltr)
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¡rrorrllr:; ol \/l llr {)l)(ÌrÍtl¡orì. ln r::tlcttlitlirrg tltc cttrvcs rtl'

liig 4 tlrt: loll,rrvittg l)ìulìrlt(:t(Ìri \v(ìlc kcl)l cottstitttl: l)
0..1 nl , l. ItX) rrr, rrr I .5 ¡tt ','lt.

'l'lrtr ¡rlt:strrrt:t: til' iur :rr¡rrifcr cltn ulso irtctcasc lltc
clliiic¡¡cv ol \¡l llr lrr:¡tt (ì\lrit(:liotÌ. l'hc irtl'lrrcrrcirrg

l)iu.llllctcrs iur: [rcsitlr:s ¿r(luilììr' tltit:k¡lcsr¡: r(ilril'cl
¡rolosily t rrnrl litorttttltvltlt't vclor:ily v. Itig. 5

(l(Ìnlonslrirtcs llrc ilrllrrclrcc ol llrcsc l)ruiutt(:l(Ìts: r.:tttvc ¡\
r()¡r(ìsl)()rì(ls lo lllc pcr lìr'nriulcc ()l' lr -5() nt l()tlll Vllli irl

tlry ¡rorrrttl, (:lr\,(Ìs ll ¿ul<l ( iuc lì)r ¡r VIlll ol sltttrc
lcrr¡lllr rvlriclr ¡r1:rtt.'lt rlt's it l0 tìt tltit:k irr¡rtifcr bctrvcctt l4
¡r¡ltl .l-l rrr tlc¡rllr. ('urvc I] is cltlr.t¡lrt(r:tl lìlr 0 5r'/u ¿t¡ltl v

S.l0 ' lrr,'s, r ur vt: (' lrrl ,1, .ì()(ì¡î .r'rtl v l..l l0-'
1il,' S .

t,oN(;-'t t,ItNt \/1il,t t,l,,Rt,'oRM {N(:t,;

l)rrr rrt¡i llr('()l)(Ìr'itlrorì¡rl lilì lilìì('rrl lltc cristirrg Vl llr
institllirli()n:; irr Srvil¿crl;urtl (i.r'. lìrr :r lì'rv Vclrrs only liu
Iltr.r;c nc\\¡ :;Vj;lCnrj) r,r.ry f crr, ¡rrolrlcrrrs lurr c lrccrt cx

l)(Ìr r('n( ('(l ;urtl llrt' :,v:rlrnr:, iu( (:( ()r()nì¡c.rllv rrtlr.rclivt:
(rlturr ol irtvtslnrr'nl ¡rì S l.Ì yt':rrs). ll()\\,r'vr'r , st:t,t:r';tl
(lu(:.lt{)il', iìilr,(', rrrt lt lr:, tortt't'tttitt¡' llt(' lotlP l('lrìl

¡rt'rlrrrrrr;rrrtt' ;rrr,l tlrt ¡lrtlurl trlt'¡tl ol l('r¡rp('ritlur('
pcrtr¡rlrlrlions lrror¡lrtl \/lllr s\/\lr'nrs; tlrc llrllcr irt

tottjtttttlroIl rviIIr Iitt'rrsirrII tIt'r'r:;iort:; Iry IIrt';rtrIItotiIics.
l )uc lo l lr,r orrl',oirr¡i lrr'irl cl,l r ilcl r()n l lrr' lcnr¡rcrrl rrr c

prtrlilt';rrol¡ntl rr Vlll: l)r,)l)r::ìtllrirl; rr lrrrrrrcl liLt: slrir¡rc
(:lt'r t rrr \rr' "t'rìtl ol lr'llrtt'lr" in l ir,. 7). I lrc l('rììl)cr;ìlur'('
tlt'¡rtt':.,siott (,nr:('(l lr¡, ¡ur lrt¡rnltl llt'rttitlrÌ ç:yt:lt:

l)('il('lrirl(s,,lt'¡rt'tttlttr¡Ì ')tì llr( rrttk lltr'rrtilrl r'orttlrrtlivily,
Io.r rlisllrncc ol I l(ì 5 nl llrtcrrrllv lnlr) llrc ¡itottttcl
srrrrorrrrtlirr¡', tllc Vlll .'l lle llrcln¡;rl rcL()v('r'\ ol llrc
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¡irorrrttl lrrììl)crrrlut( ¡rrolilt'lttt¡¡itts irltcittly lorvrtttls tlttl
c¡rtl ol llrc lrcitlirtg sclt:i()rt wlì(:tl lllc VIllÌ lrclttirt¡i syslcllì

is srvilclrctl o¡r lor ¡t lcrv ltttrtls ¡rtrt tllty olllv. l llis tilll l)('

sccn llonr l:ilÌ. ír: tlte tltcttlt.tl ()tlll)t¡l sl¡tlss, l;l:llllll¡Ì
Iroru rr nrirtitìtrtlìr, iì li\ittll tclttlcltcy lorvltttls lltc clttl ol
ù:r('lì lìclli¡tti (vclc. l'itl. (r, rvlriclt ls lllt'rt'sttll ol tttotlt'l

l rßllrr -l

l2345fi
I lf'l I (rnorrths)

lltr: lilllu(ìtìcc ol r,rck llttlrrri¡l (ìon(lttctlvtly (,À) orl Vlll: sl)(:clllc tìtltl)llt {Willls l)(ìr l)I()l)(ì

lcngtlt; lot {lclirils \rc lrxl).

(itl(ulitlions l()r ntülc()tologtt':tl ltlttl lock l)lllillìl(llcrs
ty¡rit'irl lìrt Su'¡lzcrlrrrrtl 1lIo¡rkirk ,t l(ylrrrck, l()tl6), itlstr

sltrlrvs llurt ollly lt:ilililìl tlt'ttc:tsc ol Vlll ¡rr,'t lotllìilllcc
ltìr¡.;l l)c t:x¡lcr:lccl; lltc tlctl('lì:'('lllìl()lllìl:; l(} ltltottl l0(r/o

ruttl lcvt:ls ol I irssytlll)l()l ir'lrlly tlr¡c lo lt lott¡'-tct ttt

tlytrittttir' t't¡ttililrr ittrrr.
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As (ltc of)cnlting lif ctirrrc l)rogrcsrics, llrc tllcrnurl
l)crtr¡r'bution l)cnclriltcs r'¡t(liírlly oulrvturl ¡t (lisliutc(.
wluclr rs llu¡¡cr'[ry iut ()r(l(:r ()l ntlLÌ¡ulu(lr: lltitrì lllc onc
carrsctl lry it sirrp,lc ilntìuitl lrr:llir¡ti r:y(lc. ltì l)utcl\
cottrlut:livt: (:lri(:s ( rto ¡irorrrrtlrvlrlct ¡)r'cscnl) Ilrc Vlll,
tllttrvs frrt¡¡r lltt: gtot¡rttl llclrl rlcposilccl lry llrc gcollrcr'
ntirl ltt:ll llux. ln llrc tlcnsclv ¡ro¡rrrllrlcrl ilrcits ol
Srvitze l llrrrtl tlrc lcrr cstr iirl llcrrl llorr, ;urrorrrrls lo 0.08
WIlt': lltcrclirrc rr Vlll: sysl('nì rvlrielr tlclrvt'¡s:rlrorrl
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l"lgtrrt 6 1.,)rtf{ tcntt Vllli ¡rcrlìrrrrrirntc: tltc slurr¡r ¡rclrks ru:uk lhrr llc¡iin rrl lrelrtirr¿ ¡rcri¡rl Irrt i:;

ittcottt¡rlclt: rvlri¡lr lcst¡lts rtt rt sligltt, ¡rsVnrpl()t¡r'tlccrc¡rsr ()l Vllll r)lttl)ut.

-1.5+ l()"' .l ltt:rtl ¡rt:r y(Ìiu lo íl nr()(lcr¡r, tlrclnurlly rvr:ll'

rsol¡l(ì(l sirr¡llc-lirrrrily tlrrt:llirrg, I(Ì(luircs it sttt lltcc: ittcít
wl¡clr Lr()rrcs¡tottrls to ir ( ir clc wtllt ir t;ttlttts ol /5 ttt.

('( )N( :l,l isl( )Ns, ¡'ltosl,l.ì( t'l s

'l ltc lrcrtl \\'lri(lr ll()\\,\ t;r(liitllv los'ltl'tls lt Vlll; ltottl
tl¡r' ntlrr Iicltl ol rftin¡rlcs llottt lllt' gt'olltctttt:tl ltcttt f lrlx
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tì ncll nl cllvt tnco(nì)
l,igrrrr 7 l{lt(ltitl tt¡rl)(.ti¡rtrr ¡rr¡lrlcs l¡¡¡¡rl ¡t rilr¡ilc \:llli. ( rttr'c "trtl,'l lrl,¡¡.1¡" ri¡llrl,rfl,r lhc

Irt,:rtirr¡i ¡rcri¡rl. I Irc ririrr¡, t('trt)rr:rturcr (¡rrtrlrlc', "( rì(l ol Â¡tltl" lttrtl "lllrl ()l .llllt"')
tlcllront,lt¡rrr'lllc tllì'tt ol slltr¡tcl ¡tr'lt¡tltlt: lry:t sttlltt ctttr¡lY itlt:,tll,ct.

irn(l llrus lrorrr tlc¡ttlt. ll is (:lcill tlr¿rl il scvclill Vllli
syslcil¡s ill(t l() l)o illsttrllctl i¡l tltc slt¡¡tc illcil llìù¡l sl)ileillll
ililrsl l)c iltttt'ilst:tl (ollr'sl)()lltlllr¡r.ly. I llrs lltrll lt¿ts ;tlstr

It:g;rl irrt¡rliclrtiorrs (rrt:i¡'lrlrolll l rgllls, lrlrllilììtllìl tlislltttt't:
I lorrr ¡rlo¡rcr ty lrot¡ntlltt it:s).

Itt ¡lrttblcttltlic c;tscs tltt: tt:t:ltltlgt: ol lllc cxl¡itclc(l
lrt:ltl lry il sirììl)lc s()llrl c()llccl(rr (cl . l"i¡;,. l ) <lrrlrrrg l ltc

suniltt(Ìr t(tl)rcsctìts :t v¡ilt)lc illl(l illllil(lliv(: soltlti(rll.
Ycrul) stlliu tcclìítr¡lc rc(lttccs lllc ¡tttlit¡s tll lltcllltltl
irtl-lttc¡tcc ()l it Vllli to tlittlcttsiolts ol lt sirtg.lt' ltttlltl¿tl
(yclc (nlltx.5 nt) itrrtl tt:tlttt:cs cottcs¡rtttttlitltÌlv llìc
urirìinìurìr sl)rrùinlÌ lrctrvcclt tttrtllrl)lc Vl lli's. r\ solrtt-
(()ul)lc(l Vltlì r'c¡rlcscnts l stììítll btll cl'l icicrrl ltcrtl

sl()rirlÌc sysl('nr (l ig.7)
Al ¡r't:r;cttl, tllc Vlllt illstlllltiotìs lll Swltzcrlltll(l

o¡rcllrtc \u(cr:äslrtllv íttì(l Icl)rcscttt lt tlotlltlslit: ¡tlrtl

cconoilri(: lrllcillírliv(: ()llclll,y sollrcc rvillt tlr,r l)olltlli()lì or

lcslllcli( ¡rtrtlrlcttts, tvt:tl ill tlcrtscly ¡rtl¡rttlltft:tl ittc;ts
('rtrt:lt¡l sy:ilcnl tlcsi¡irr, lly lllkirrg itllo ltt:cotttll tlrc kcy

l)luluìtctcts irr Vllll ¡tctf ottttltttct, ir t:rst'trli,tl.

Irr,rrtlt't lrt ltttlltct itletcltst ottt tttttlt:lsl:rtltlitl¡l of'

V I I ll s1'slt'rrrs irr tlrl lì:r crll ¡lcolo¡iicitl ('llvil ()lìllì('lìls ll

l)r'()llr¡lrìl ()l lt¡¡tltt't lltt:otcllcltl lt¡tcl uxpctitlt,'¡tlltl rilll(l¡cs

rs ur l)r()ltrcss Irt Srvrlzt'tlittl(1. I ltc ¡tto¡itltrl¡ ùtlltlt;lt:cs
rl¿rtir t:ollct:tiorr lttttl ;trrirlysis l'¡ o¡tt ittstrtllrlc¡rlctl Vllli
syr,l(Ìnìs irt scvcntl Srviss t:¡rttlttlls ¡ttttl Ittllltct sttltlic; ott

inlcrrrt'lr()r'rs (rl lilotttttlrvlt(ct lrrrtl Vl ll: ¡lrolrt:s.

A( tK N( )W t,t,,tx ;1,.M l,lN ¡

liilnlre ilrl sul)p()11 [ry llrc Siviss lic<lcl ¡rl ( )l'l icc ol'
lrtrcr'¡iy, ll1'llrc Srviss Nlttio¡titl I'.1ì(:l[Ìy l{tlsr.:¡trt:lt l'rttltl
(Ntll lr) lntl lry lltc ('¿rttlorts ol St. (iirllcrr,'l lttrr¿1;ttt ¡ttttl

ZiiLicll is ¡lr ittcf trll¡' ¿l(:k trowlc(lg('(1.

Rl,:1,'1,:Rl,iN(lIiS

ti('llWANNl:R, 1., Il()l'XlRK, R..1. & NA(;lil., l: (l9ll,l): l)ic
vcrlrk¡rlc l:¡rlsrrtttlc irn llcl¡tttr Mcssttrlgt:tt, Motlcllsitttul¡litltt
rrntl I'ro¡¡trosc rlcs I ¡tttlizt'itvt'tltttllctts. Srviss l'ctle¡'ltl ()llier: ol

l:ttcr¿y, 53p¡r, lk:r ttc.

ll()t,KlltK. R..1. (;ll.lt!, l),.1, (t Ryll^( ll, 1.. (198i): Vctlir'ûl lrtbc

c.ìrlll lìcill cxcltitttP,c¡s lltt Srviss cx¡tcttcttct'. /rt'I'lot llllcrlì¡l-
tiorrlrl Sytr¡rosit¡nt txt (icolltclltritl lÌttctgy, llirrv:rti, .Att¡4trst l1)85,

Il.:i. l)cl)iulnrrrtl ol littt:r¡¡y. ¡r. 'l'1.ì-4'l(r.

ll()l'KltìX. R,.1. & I'LYltA( ll, l, (l()8rr): I)ic Wirktttt¡rrrvcirc r'¡rrl

I rrlrvlll nrcsoltttc¡r. Ar clttleklt¡r tttttl I celttttk (t/ll(ìì.ì) .ì /,
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