
Oduj h#vf doh#p r gholqj #r i#j hqhwlf #uhj xodwr u| #qhwz r unv#
wr #vhohf w#qhz #wkhudshxwlf #wduj hwv

LQWURGXFWLRQ=

Rqh#r i #wkh#p dlq#f kdoohqj hv#i r u#v| vwhp v#elr or j | #lv#wr #ghdo#z lwk#oduj h#dqg#klj ko| #f r qqhf whg#p r ohf xodu#lqwhudf wlr q#qhwz r unv#dqg#wr #hoxf lgdwh#wkhlu#g| qdp lf v#i ur p #udslgo| #j ur z lqj #dp r xqwv#r i #h{ shulp hqwdo#gdwd1#Wklv#lv#hvshf ldoo| #
lp sr uwdqw#i r u#elr p hglf do#uhvhduf k#z khuh#lqqr ydwlyh#dqg#hi i lf lhqw#wkhudshxwlf #vwudwhj lhv#duh#qhhghg#i r u#p xowli df wr uldo#glvhdvhv1#Z h#ghyhor shg#d#vwudwhj | #wr #exlog#oduj h0vf doh#lq#vlolf r #p r ghov#r i ##sk| vlr sdwkr or j lf do#sur f hvvhv#edvhg#
r q#d#p hdqlqj i xo#lqwhudf wlr q#vxeqhwz r un#r i #uhdolvwlf #vl} h#dqg#f r p soh{ lw| /#d#gdwd0gulyhq#g| qdp lf #p r gho#dqg#wkh#hi i hf wlyh#f r qwur o#r i #sr vvleoh#g| qdp lf #ehkdylr xuv#+p r qr vwdelolw| /#p xowlvwdelolw| /#olp lw#f | f ohv#hwf 1,1#Z h#xvh#wkh#p r ghov#
wr #vlp xodwh#dqg#f odvvli | #shuwxuedwlr qv#olnh#j hqh#ghohwlr qv#r u#r yhuh{ suhvvlr qv#dqg#wr #ghwhf w#wkr vh#z klf k#duh#p r vw#olnho| #wr #eor f n#wkh#xqghvluhg2sdwkr or j lf do#uhvsr qvh1#Vr #i du#wklv#vwudwhj | #kdv#ehhq#vxf f f hvi xoo| #dssolhg#wr #j oxf r vh#
p hwder olvp #lq#wkh#| hdvw/#kxp dq#lp p xqr p r gxodwlr q#dqg#qhxur ghj hqhudwlr q1#Wkh#p r ghov#exlow#lq#wklv#z d| #dsshdu#wr #eh#klj ko| #ur exvw#+vwdeoh#wr #p lvvlqj #lqwhudf wlr qv,/#vhohf wlyh#dqg#suhglf wlyh/#door z lqj #wkh#vhohf wlr q#r i #uhohydqw#
wkhudshxwlf #wduj hwv#+xs#wr #: 3( #r i #wkh#wduj hwv#duh#ydolgdwhg#e| #elr or j lf do#h{ shulp hqwv,1#Z h#suhvhqw#khuh#wkh#p r gholqj #vwudwhj | #dqg#looxvwudwh#lw#e| #lwv#dssolf dwlr q#lq#kxp dq#lp p xqr p r gxodwlr q1#

ODUJ H0VFDOH#PRGHOLQJ #VWUDWHJ \ =

Oduj h0vf doh#r evhuydwlr qv#kdyh#f ohduo| #ghp r qvwudwhg#wkh#f r p soh{ lw| #r i #wkh#p hf kdqlvp v#lqyr oyhg#lq#dq| #f hooxodu#sk| vlr or j lf do#
i xqf wlr q1#Wklv#f r p soh{ lw| #lv#r evhuyhg#r q#hyhu| #ohyho#r i #wkh#sk| vlr or j lf do2elr f khp lf do#sur f hvvhv/#i ur p #wkh#wr sr or j | #r i #vlj qdolqj #
dqg#wudqvf ulswlr qdo#qhwz r unv#+uhf xuuhqw#dqg#khwhur j hqhr xv,#wr #wkhlu#klj ko| #qr qolqhdu#dqg#f r p soh{ #g| qdp lf #ehkdylr uv1#Uhvhduf k#
lq#kxp dq#sk| vlr sdwkr or j | #p xvw#wdnh#wklv#f r p soh{ lw| #lqwr #df f r xqw1#Lq#wkh#devhqf h#r i #ghwdlohg#lqi r up dwlr q#der xw#hohp hqwdu| #
elr or j lf do#sur f hvvhv/#wkh#qhhg#wr #lqwhj udwh#oduj h#vlj qdolqj #qhwz r unv#kdv#ohg#xv#wr #p r gholqj #vwudwhj lhv#wkdw#gr #qr w#ghvf uleh#wkhvh#
sur f hvvhv#lq#whup v#r i #hohp hqwdu| #f khp lf do#uhdf wlr qv1#Z h#kdyh#ghyhor shg#d#vwudwhj | #lqvsluhg#e| #wkh#or j lf #r i #vlj qdo#sur sdj dwlr q1#
Wkh#odf n#r i #nqr z ohgj h#dovr #lp solhv#wkdw#oduj h0vf doh#p r gholqj #vwudwhj lhv#p d| #eh#vhhq#dv#f uhgleoh#r qo| #li #wkh| #lqf oxgh#dq#
dgdswlyh#r u#gdwd#p lqlqj #dssur df k1#Wkh#dgdswlyh#dvshf w#r i #r xu#vwudwhj | #olhv#lq#d#g| qdp lf #v| vwhp #lqvsluhg#e| #vwdqgdug#p r ghov#r i #
vlj qdo#wudqvgxf wlr q#z kr vh#sdudp hwhuv#duh#lqi huuhg#+%ohduqhg%,#i ur p #wlp h0f r xuvh#gdwd#r i #j hqh2sur whlq#h{ suhvvlr q1#Wkh#gdwd#
p lqlqj #dvshf w#lp solhv#dovr #wkdw#wkh#uhvxowv#r i #vlp xodwlr qv#vkr xog#eh#lqwhusuhwhg#udwkhu#lq#t xdolwdwlyh#wkdq#lq#t xdqwlwdwlyh#z d| #
dqg#wkdw#wkh#z kr oh#sodwi r up #lv#wr #eh#uhj dughg#dv#d#ghf lvlr q#vxssr uw#wr r o#f dsdeoh#r i #sur gxf lqj #f uhgleoh#k| sr wkhvhv1#Z h#olvw#i hz #
hohp hqwv##+qr q#h{ kdxvwlyh,#wkdw#vwur qj o| #lp sdf w#wkh#suhglf wlyh#sr z hu#r i #r xu#vwudwhj | =
##§#d#ulf k/#f xudwhg/#gluhf whg#dqg#dqqr wdwhg#p r ohf xodu#lqwhudf wlr q#qhwz r un#r i #lqwudf hooxodu#vlj qdo#wudqvgxf wlr q#
##§#klj ko| #df f xudwh#wlp h0f r xuvh#gdwd#r i #j hqh2sur whlq#h{ suhvvlr q1#Dw#ohdvw#wz r #gdwdvhwv#r i #nlqhwlf #gdwd#duh#qhhghg/#r qh#r u#p r uh#
i r u#sdwkr or j lf do#uhvsr qvhv#dqg#r qh#i r u#wkh#uhi huhqf h2xquhvsr qvlyh#vwdwh###
##§#vr p h#nqr z ohgj h#r i #wkh#t xdolwdwlyh#g| qdp lf #ehkdylr u#r i #wkh#elr or j lf do#v| vwhp /#lq#r ughu#wr #f kr vh#wkh#g| qdp lf #uhj lp h#
+p r qr vwdelolw| /#p xowlvwdelolw| #hwf 1,#i r u#wkh#p r gho1#Ohduqlqj #r i #nlqhwlf v#gr hv#qr w#lp sr vh#lq#lwvhoi #f r qvwudlqwv#r q#wkh#g| qdp lf #
ehkdylr u#wr #eh#ohduqhg#>#kr z hyhu/#wkh#lqf r p sohwh#qdwxuh#r i #wkh#lqwhudf wlr q#qhwz r un#dqg#wkh#lqvxi i lf lhqw##df f xudf | #r i #
h{ suhvvlr q#gdwd#vxj j hvw#wkdw#z h#vkr xog#olp lw#r xuvhoyhv#wr #wkh#vlp sohvw#w| shv#r i #ehkdylr xu#0#vwhdg| #vwdwhv1#Dq#hi i hf wlyh#f r qwur o#
r i #sr whqwldoo| #hqf r xqwhuhg#g| qdp lf v#e| #p hdqv#r i #sdudp hwhu#vsdf h#vwuxf wxuh#f kdudf whul} dwlr q#lv#f uxf ldo#i r u#r xu#f odvvli lf dwlr q#
vwudwhj | #r i #sr whqwldo#wkhudshxwlf #wduj hwv1####

Xqghu#wkh#k| sr wkhvlv#wkdw#wkh#qhwz r un#uhsuhvhqwv#wkh#sulqf lsdo#p hf kdqlvp v#r shudwlqj #lq#wudqvlwlr qv#ehwz hhq#vwdeoh#vwdwhv#dqg#
wkdw#wkhvh#vwdeoh#vwdwhv#sur ylgh#dq#h{ kdxvwlyh#ghvf ulswlr q#r i #wkh#j hr p hwu| #r i #doo#vwdeoh#vwdwhv/#dw#ohdvw#lq#d#olp lwhg#uhj lr q#r i #
wkh#vwdwh#vsdf h/#wkh#p r gho#sdudp hwul} hg#lq#wklv#p dqqhu#vkr xog#eh#deoh#wr #f odvvli | #p dqlsxodwlr qv#+w| slf doo| #lqdf wlydwlr q#r u#
r yhuh{ suhvvlr q#r i #j hqhv,#df f r uglqj #wr #wkhlu#f dsdf lw| #wr #gluhf w#wkh#v| vwhp #wr #r qh#r i #wkhvh#vwdwhv/#dqg#wkxv#lghqwli | #wkh#nh| #
hohp hqwv#uht xluhg#wr #lqgxf h#r u#wr #suhyhqw#d#j lyhq#w| sh#r i #uhvsr qvh1###

Kholr v#Elr vf lhqf hv#Pr gholqj #Sodwi r up

EXLOGLQJ #WKH#LQWHUDFWLRQ#QHWZ RUN

§#V| vwhp dwlf #vf uhhq#r i #wkh#vf lhqwli lf #olwhudwxuh=
#####§#shui r up hg#e| #p r ohf xodu#elr or j | #h{ shuwv
#####§#i r f xv#r q#p dp p doldq#dqg#kxp dq#p r ohf xodu#lqwhudf wlr qv
#####§#vshf li lf #ghvlj q#i r u#vxevht xhqw#xvh#lq#p dwkhp dwlf do#p r ghov#

§#Gdwdedvh=
#####§#dxwr p dwhg#vwr udj h#r i #p r ohf xoh#lghqwlwlhv#+QFEL#f r ghv#hwf 1,
#####§#dxwr p dwhg#xsgdwhv#r i #p r ohf xoh#Lgv#dqg#vht xhqf hv
#####§#vhp l0dxwr p dwhg#lqwhudf wlr q#f dswxuh#v| vwhp
#####§#gdwd#t xdolw| #f r qwur o#dqg#dxwr p dwhg#z duqlqj v
#####§#f xuuhqw#vwdwxv=#69: 8#p r ohf xohv/#46568#lqwhudf wlr qv#dqg#p r uh#
#####wkdq#58333#olwhudwxuh#uhi huhqf hv
#
§#Gdwdedvh#t xhulhv=
#####§#hi i lf lhqw#j udsklf do#lqwhui df h
#####§#uhsuhvhqwdwlr q#r i #wkh#qhwz r un#dv#d#gluhf whg#j udsk
#####§#p dwkhp dwlf do#wr r ov#edvhg#r q#j udsk#wkhr u| #doj r ulwkp v#i r u#
#####vhduf klqj #r swlp do#sdwkz d| v

OHDUQLQJ #WUDMHFWRULHV

Ohduqlqj #wudmhf wr ulhv#lv#d#sur f hgxuh#r i #r swlp l} lqj #sdudp hwhuv#r i #wkh#v| vwhp #r i #gli i huhqwldo#ht xdwlr qv#vr #wkdw#lwv#vr oxwlr q#i lwv#
wkh#ehvw#wr #wkh#h{ shulp hqwdo#gdwd1#Z h#xvh#ohduqlqj #whf kqlt xhv#f r p lqj #i ur p #wkh#wkhr u| #r i #f r qwlqxr xv0wlp h#uhf xuuhqw#qhxudo#
qhwz r unv#+edf nsur sdj dwlr q#wkur xj k#wlp h/#j hqhwlf #doj r ulwkp #hwf 1,1#Lw#lv#d#nh| #vwhs#r i #wkh#p r gholqj #sur f hvv/#yhu| #wlp h#
f r qvxp lqj #0#vhyhudo#gd| v#wr #vhyhudo#z hhnv#r i #FSX#wlp h#0#vlqf h#wkhuh#duh#i hz #wkr xvdqgv#sdudp hwhuv#wr #eh#r swlp l} hg1#Pdq| #
whf kqlf do#gli i lf xowlhv#kdyh#wr #eh#uhvr oyhg#lq#wklv#vwhs/#gli i lf xowlhv#dulvlqj #i ur p #wkh#g| qdp lf do#dqg#qxp hulf do#f r p soh{ lw| #r i #
wkh#p hwkr gv#xvhg1#D#sduwlf xodu#w| sh#r i #sur eohp v#dulvhv#i ur p #wkh#wr sr or j lf do#khwhur j hqlw| #r i #elr or j lf do#qhwz r unv1#

Khuh#z h#olvw#vr p h#gli i lf xowlhv#wr #eh#vxup r xqwhg=
§#or f do#p lqlp d#sur eohp #ohdglqj #wr #vxer swlp do#vr oxwlr qv#dqg#
sr r u#suhglf wlyh#sr z hu#0#r qh#r i #wkh#p r vw#lp sr uwdqw#sur eohp v#
lq#wkh#i lhog#r i #qhxudo#qhwz r unv#hvshf ldoo| #i r u#j udglhqw0edvhg#
dqg#r wkhu#or f do#p hwkr gv
§#vwli i qhvv#+khwhur j hqlw| #r i #wlp h#vf dohv#i r u#gli i huhqw#
p r ohf xohv,#0#p r vwo| #qxp hulf do#sur eohp #
§#hi i hf wlyh#f r qwur o#r i #wkh#g| qdp lf v#sr whqwldoo| #hqf r xqwhuhg#
dqg#i lwwlqj #lw#wr #wkh#nqr z ohgj h0edvhg#h{ shf wdwlr qv#+lvvxh#
glvf xvvhg#ehor z ,
§#uhgxqgdqf | #dqg#glp hqvlr qdolw| #sur eohp #0#sur eohp #vwur qj o| #
lp sdf whg#e| #wkh#wr sr or j lf do#f r p soh{ lw| #+*vf doh0i uhh#wr sr or j | *,
r i #wkh#qhwz r un
§#vwloo#uhodwlyho| #sr r u#t xdolw| #r i #h{ shulp hqwdo#gdwd

Wkh#f r p soh{ lw| #r i #wkh#huur u#odqgvf dsh#lv#uhvsr qvleoh#i r u#wkh#
or f do#p lqlp d#sur eohp 1#Wkhuh#duh#vr p h#vwdqgdug#vr oxwlr qv#i r u#
wkh#or f do#p lqlp d#sur eohp =#xvlqj #j or edo#r swlp l} dwlr q#
whf kqlt xhv/##shui r up lqj #wkh#ohduqlqj #sur f hgxuh#p dq| #wlp hv
i r u#gli i huhqw#lqlwldol} dwlr qv#dqg#f r p sdulqj #wkh#vhwv#r i #
sdudp hwhuv#r ewdlqhg/#shqdol} lqj #z hlj kw#glvshuvlr q#hwf 1#D#
vshf li lf /#hi i lf lhqw#dqg##qdwxudo#vr oxwlr q#f dq#eh#dssolhg#lq#wkh#
f r qwh{ w#r i #f hooxodu#vlj qdolqj #qhwz r unv=#i r uf lqj #wkh#ohduqlqj #
wr #uhvshf w#wkh#vlj q#+df wlydwlr q2uhsuhvvlr q,#r i #hyhu| #lqwhudf wlr q#
z khqhyhu#vshf li lhg1#

Wkh#uhgxqgdqf | #dqg#glp hqvlr qdolw| #sur eohp #lv#f r p p r q#i r u#doo#
qhxudo#qhwz r unv/#sduwlf xodu| #hp skdvl} hg#lq#f dvh#r i #f r p soh{ #
wr sr or j lhv1#Dp r qj #vr oxwlr qv#z h#kdyh#whvwhg#wr #uhgxf h#lwv#
lp sdf w#duh=#i lwwlqj #wkh#vl} h#r i #wkh#qhwz r un/#dgglqj #uhgxqgdqw#
lqwhudf wlr qv#i r u#z hdno| #f r qqhf whg#j hqhv/#vwudwli lf dwlr q#r i #
wkh#p r gho#+p r uh#sdudp hwhuv#i r u#z hdno| #f r qqhf whg#j hqhv,/#
vhqvlwlylw| #dqdo| vlv#hwf 1#

H{ dp soh#suhvhqwhg#wkur xj kr xw#wklv#sr vwhu=
G| qdp lf #p r gho#r i #wkh#W#khoshu#o| p skr f | wh#uhvsr qvh

Dlp =i lqg#qhz #lp p xqr vxssuhvvlyh#guxj #wduj hwv
H{ shulp hqw=Kxp dq#W#o| p skr f | wh#sulp du| #f xowxuhv
vwlp xodwhg#e| #FG6. FG5; #dqg#r evhuyhg#gxulqj #7; #kr xuv
+dqwlj hq#Ò#p lp lf /#Wk#uhvsr qvh,1
Wk0o| p skr f | wh#vlj qdolqj #qhwz r un=
§#66; #p r ohf xohv#+j hqhv2sur whlqv,
§#47<; #lqwhudf wlr qv#+gluhf whg#dqg#*vlj qhg*#df f r uglqj #wr
df wlydwr u| 2lqklelwr u| #w| sh#r i #df wlr q,
§#f r p elqdwlr q#r i #f dvf dghv=
####§#sur whlq#vlj qdolqj
####§#wudqvf ulswlr q#vlj qdolqj
####§#j hqhudo#vlj qdo#wudqvgxf wlr q#+W0f hoo#vshf li lf #vlj qdo
####wudqvgxf wlr q/#f hoo#f | f oh/#dsr swr vlv,
Dv#xvxdo#i r u#elr or j lf do#qhwz r unv#wkh#qhwz r un#lv#uhf xuuhqw
dqg#vwur qj o| #khwhur j hqhr xv#+vf doh0i uhh#wr sr or j | ,

VLPXODWLRQV#DQG#FODVVLI LFDWLRQ#RI #SRWHQWLDO#WDUJ HWV

Rqf h#z h#kdyh#f dof xodwhg#wkh#sdudp hwhuv#r i #wkh#p r gho#z h#f dq#shui r up #vlp xodwlr qv#lq#xqolp lwhg#i dvklr q1#Dowkr xj k#wkhuh#lv#qr #olp lwdwlr q#r i #wkh#w| sh#r i #vlp xodwlr qv#+f kdqj lqj #wkh#
lqlwldo#dqg#*er xqgdu| *#f r qglwlr qv,#r qh#f r xog#f duu| #r xw/#r qh#vkr xog#ehdu#lq#p lqg#wkh#i r oor z lqj =#Nlqhwlf v#uhsuhvhqw#wudqvlhqw#vwdwhv#r i #wkh#v| vwhp #ehi r uh#uhdf klqj #d#vwhdg| #vwdwh#dqg#
*ohduqlqj #wudmhf wr ulhv*#p hdqv#ohduqlqj #wr #vz lwf k#ehwz hhq#wkhvh#vwhdg| #vwdwhv#+p r vw#r i whq#i ur p #wkh#uhi huhqf h#vwdwh#wr #dq| #r wkhu#vwhdg| 0vwdwh,1#Vr #wkh#p r gho#lv#vxssr vhg#wr #ohduq#d#
yhu| #olp lwhg#udqj h#r i #wkh#ehkdylr uv#wkh#elr or j lf do#v| vwhp #p lj kw#h{ klelw1#Wkhuhi r uh#z h#duh#olnho| #wr #kdyh#vr p h#suhglf wlylw| #r qo| #li #z h#h{ sor uh#wkh#i xqf wlr qlqj #r i #wkh#v| vwhp #lqyr oylqj #
wkh#p hf kdqlvp v#f r qwdlqhg#lq#wkh#ohduqlqj #gdwd1#Wklv#lv#d#z hoo0nqr z q#uxoh#lq#wkh#qhxudo#qhwz r un#f r p sxwlqj =#z h#vkr xog#qr w#h{ wudsr odwh#wr r #i du#dz d| #i ur p #ohduqlqj #gdwd1#

Lq#r xu#f r qwh{ w/#d#p hdqlqj i xoo#z d| #wr #xvh#wkh#lq#vlolf r #p r gho#lv#wr #shui r up #vlp xodwlr qv#r i #j hqh#ghohwlr q#r u#r yhuh{ suhvvlr q1#Ghshqglqj #r q#wkh#g| qdp lf #uhj lp h#z h#kdyh#f kr vhq/#wkh#
vlp xodwlr qv#vkr xog#eh#f duulhg#r xw#r yhu#wkh#wlp h#vsdq#i lqlvklqj #dw=
§#wkh#klj k#sr lqw#r i #wkh#vwlp xoxv#wulj j hu#df wlr q#+hdvlo| #hvwlp dwhg#e| #f r p sdulqj #hxf olghdq#glvwdqf hv#wr #wkh#uhi huhqf h#vwdwh#0#lqlwldo#f r qglwlr q#0#i r u#doo#h{ shulp hqwdo#wlp hv#dqg#wdnlqj #
wkh#wlp h#f r uuhvsr qglqj #wr #wkh#p d{ lp do#glvwdqf h,
§#wkh#vwhdg| 0vwdwh#uhod{ dwlr q#wlp h#sr lqw#i r u#elvwdeoh#r u#p xowlvwdeoh#uhj lp hv#
Dq#lqwhuhvwlqj #z d| #wr #xvh#wkhvh#vlp xodwlr qv#lv#wr #f dof xodwh#+hxf olghdq,#glvwdqf hv#lq#wkh#vwdwh#vsdf h#wr #doo#vwhdg| 0vwdwhv#dqg#wr #f odvvli | #wkhp #df f r uglqj #wr #wkhlu#delolw| #hlwkhu#wr #eor f n#
wkh#uhvsr qvh#+p r qr vwdelolw| ,#r u#wr #vz lwf k##i ur p #r qh#vwhdg| #vwdwh#wr #dqr wkhu#+p xowlvwdelolw| ,1

H{ dp soh=#Wk0o| p skr f | wh#p r gho

Nlqhwlf #gdwd#f r qvlvw#r i #p UQD#p hdvxuhv#r i #wkh#FG6. FG5; 0
vwlp xodwhg#f xowxuh#dqg#p hglxp #f xowxuh#i r u#: #wlp h#sr lqwv#
gxulqj #7; #kr xuv1

Ryhudoo#uhodwlyh#huur u#+p hdq0vt xduh#huur u#glylghg#e| #p hdq0
vt xduh#glvwdqf h#r i #wkh#h{ shulp hqwdo#gdwd#wr #} hur #nlqhwlf v,#
lv#?#46( 1#

FRQWUROOLQJ #TXDOLWDWLYH#G\ QDPLFV

Wkh#qr qolqhdu#g| qdp lf #v| vwhp #z h#xvh#i r u#p r gholqj #f dq#h{ klelw#
gli i huhqw#w| shv#r i #g| qdp lf #ehkdylr uv=#vwhdg| 0vwdwhv/#shulr glf #vr oxwlr qv/#
t xdvlshulr glf #vr oxwlr qv#dqg#hyhq#f kdr wlf #ehkdylr uv1#Qhlwkhu#wkh#
t xdqwlw| #qr u#wkh#t xdolw| #r i #h{ shulp hqwdo#gdwd#f xuuhqwo| #dydlodeoh#
hqdeoh#xv#wr #ghdo#z lwk#f r p soh{ #g| qdp lf v/#wkhuhi r uh#z h#olp lw#r xu#
vwudwhj | #wr #vwhdg| 0vwdwhv1#D#f uxf ldo#sr lqw#i r u#r xu#vwudwhj | #r i #
f odvvli lf dwlr q#r i #sr whqwldo#guxj #wduj hwv#lv#d#f r qwur o#r yhu#wkh#t xdolwdwlyh#
g| qdp lf v#r i #wkh#sdudp hwul} hg#p r gho1#Lw#vhhp v#r eylr xv#wkdw#i r u#wklv#
vwudwhj | #wr #z r un#wkh#p r gho#vkr xog#sur ylgh#vxi i lf lhqwo| /#exw#qr w#wr r #
p dq| #vwhdg| 0vwdwhv1#Lq#i df w/#wkh#qxp ehu#r i #vwhdg| 0vwdwhv#wkh#p r gho#
dgp lwv#lq#wkh#olp lwhg#uhj lr q#r i #wkh#vwdwh#vsdf h#f r yhuhg#e| #wkh#
h{ shulp hqwdo#gdwd#vkr xog#f r lqf lgh#z lwk#wkdw#r qh#r i #h{ shulp hqwdo#gdwd1#

Wkh#v| vwhp #r i #gli i huhqwldo#ht xdwlr qv#z h#xvh#wr #ghvf uleh#wkh#g| qdp lf v#
r i #uhj xodwr u| #qhwz r unv#dgp lwv#dw#p r vw#6Q#vwhdg| 0vwdwhv/#z khuh#Q#lv#wkh#
qxp ehu#r i #p r ohf xohv#lq#wkh#qhwz r un1#Wkhlu#uhdo#qxp ehu#ghshqgv#r q#
wkh#wr sr or j | #r i #wkh#qhwz r un#dqg#r q#wkh#sdudp hwhuv#r i #wkh#v| vwhp 1#
Eli xuf dwlr q#wkhr u| #dssolhg#wr #wklv#v| vwhp #hqdeohv#xv#qr w#r qo| #wr #f r qwur o#
wkh#g| qdp lf #uhj lp h#i r u#dq| #j lyhq#vhw#r i #sdudp hwhuv#exw#dovr #wr #eulqj #
qhf hvvdu| #f kdqj hv#wr #i lw#lw#wr #wkdw#r qh#r evhuyhg#lq#h{ shulp hqwdo#gdwd/#
hvvhqwldoo| #e| #dgglqj #dqg#uhp r ylqj #vhoi 0f r qqhf wlr qv#0#uhodwhg#wr #wkh#
qhf hvvdu| #f r qglwlr q#i r u#h{ lvwhqf h#r i #or f do#eli xuf dwlr qv1#
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#

Lqwhuohxnlqh#5 WQI #+wxp ru#qhfurvlv#idfwru#0#doskd,

QI DWF4 P DSN6#+HUN4,

QI NE5#+QI 0ndssdE#vxexqlw, USV9ND4#+uler vr p do#V9#nlqdvh,

Hdf k#gr w#uhsuhvhqwv#wkh#vlp xodwlr q#r i #wkh#j hqh#nqr f n0r xw#lq#wkh#f r qwh{ w#r i #
o| p skr f | wh#vwlp xodwlr q1#Wkh#f or xg#dw#wkh#er wwr p #r q#wkh#ohi w#f r uuhvsr qgv#wr #
j hqhv#i r u#z klf k#lqdf wlydwlr q#lv#suhglf whg#wr #kdyh#qr #hi i hf w#r q#wkh#Wk#
uhvsr qvh1#Wkh#gr wv#xs#dqg#ulj kw#dz d| #r i #wklv#f or xg#duh#wkh#j hqhv#z klf k#
lqydolgdwlr q#lv#suhglf whg#wr #lqklelw#wkh#Wk#uhvsr qvh1#: 5( #wduj hw#ydolgdwlr q#
udwlr #+edvhg#r q#douhdg| #sxeolvkhg#gdwd#=#lp p xqr vxssuhvvlyh#hi i hf w#lq#
sulp du| #W#f hoo#f xowxuhv#dqg#wudqvj hqlf #dqlp dov,1#

H{ dp soh=#Wk0o| p skr f | wh#p r gho
Vlp xodwhg#h{ suhvvlr q#sur i lohv#r i #vr p h#lp p xqr or j lf do#uhvsr qvh#p dunhuv#i r u#
r qh#r i #wkh#sr whqwldo#wduj hwv#z h#lghqwli lhg=#r q#wkh#ulj kw0kdqg#vlgh#vlp xodwhg#
j hqh#h{ suhvvlr qv#gxulqj #wkh#FG6. FG5; #vwlp xodwlr q/#r q#wkh#ohi w0kdqg#vlgh#lq#
vlolf r #j hqh#h{ suhvvlr qv#z khq#wkh#guxj #wduj hw#lv#lqklelwhg#gxulqj #wkh#vwlp xodwlr q1#
Qr wh#wkh#kxj h#p r gli lf dwlr q#r i #h{ suhvvlr q#sur i lohv/#i r u#d#j uhdw#p dmr ulw| #r i #
p dunhuv#wkh#uhvsr qvh#lv#dop r vw#f r p sohwho| #gdp shg1

H{ shulp hqwdo#ydolgdwlr q#r i #wkh#wduj hw=#
Lq#NR0h{ shulp hqwv#wkh#qxp ehu#r i #f hoov#dqg#
WQI #f r qf hqwudwlr q#ghf uhdvh#vlj qli lf dqwo| #
+#vlj qli lf dqf h#ohyhov=#*-*#0#<8( #dqg#*--*#0#<<( #,

DFNQRZ OHGJ PHQWV

Wklv#z r un#z dv#vxssr uwhg#e| #uhvhduf k#i xqgv#i ur p #wkh#Hxur shdq#Xqlr q#9wk#I udp hz r un#Sur j udp #i r u#Uhvhduf k#dqg#Whf kqr or j lf do#Ghyhor sp hqw=#ÔOli h#vf lhqf hv/#j hqr p lf v#dqg#elr whf kqr or j | #i r u#khdowkÕ=#YDODSRG\ Q#+Ydolgdwhg#Suhglf wlyh#G| qdp lf #Pr ghov#r i #Fr p soh{ #
Lqwudf hooxodu#Sdwkz d| v#Uhodwhg#wr #Fhoo#Ghdwk#dqg#Vxuylydo/#f r qwudf w#&OVKJ 0FW05339036: 5: : ,#dqg#WHPSR#+Whp sr udo#j hqr p lf v#i r u#wdlor uhg#f kur qr wkhudshxwlf /#f r qwudf w#&OVKJ 0FW05339036: 876,/#RVHR/#PLQLVWëUH#GH#O×HQVHLJ QHPHQW#VXSÖULHXU#HW#GH#OD#UHFKHUFKH#
+I uhqf k#p lqlvwu| #r i #Uhvhduf k,/#F1Q1U1V1#+Fhqwuh#Qdwlr qdo#gh#od#Uhf khuf kh#Vf lhqwli lt xh/#I uhqf k#J r yhuqp hqwdo#Uhvhduf k#Ruj dqlvdwlr q,/#dqg#HXURWUDQV0ELR#Wudqvqdwlr qdo#f doo#i r u#sur sr vdov#533: =#J or eFhoo#+J or edo#vf doh#dqdo| vlv#dqg#suhglf wlr q#r i #kxp dq#f hooxodu#
ehkdylr xu#lq#d#f r p soh{ #hqylur qp hqw/#f r qwudf w#&HWE0533: 06: ,1#

LGHQWLI LFDWLRQ#RI #LPPXQRVXSSUHVVLYH#GUXJ #WDUJ HWV
V| vwhp dwlf #lqklelwlr q#r i #p r ohf xohv#r i #wkh#LPPXQR0G\ Q#qhwz r un=
Lqklelwlr q#r i #wkh#Wk#o| p skr f | wh#uhsr qvh#wr #dqwlj hq#suhvhqwdwlr q

Glvwdqf h#i ur p #wkh#W0f hoo#xqvwlp xodwhg#vwdwh
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Ydolgdwhg#guxj #wduj hw
Sr whqwldo#guxj #wduj hw
Vlp xodwlr q#huur u###

OFN

WUDI 5

FDVS4

Guxj #Wduj hw#
Ydolgdwlr q#udwlr =#: 5(

H{ dp soh#r i #olp lw#f | f ohv#lq#wkh#Kr si #eli xuf dwlr q#i r u#60p r ohf xoh#qhwz r un

Pdwkhp dwlf do#
lqwhj udwlr q#r i #
gdwd#+ohduqlqj #

sdudp hwhuv,

Vlp xodwlr qv=#sr whqwldo
wkhudshxwlf #wduj hwv

#H{ shulp hqwdo#ydolgdwlr q=#
#####§#f hoo#f xowxuhv
#####§#z kr oh#dqlp do

Fr p slodwlr q#r i #vlj qdolqj
qhwz r un#. #nlqhwlf

p hdvxuhp hqwv




