
Wxuer Htxdol}dwlrq dqg Lwhudwlyh +Wxuer, Hvwlpdwlrq Whfkqltxhv iru
Sdfnhw Gdwd Wudqvplvvlrq

Qlnrodl Qhihgry�c2/ Pdunnx Sxnnlod�
4 Qrnld Uhvhdufk Fhqwhu/ S1R1Er{ 73:/ ILQ033378/ Qrnld Jurxs/ Ilqodqg

5Khovlqnl Xqlyhuvlw| ri Whfkqrorj|/ Frpp1Ode2LGF/ Ilqodqg
Who= +.68;, < 76:9 97;4/ Id{= +.68;, < 76:9 9;8;

h0pdlo= qlnrodl1qhihgryCqrnld1frp> pdunnx1sxnnlodCqrnld1frp

Devwudfw= Lq wklv sdshu zh lqwurgxfh d frpelqhg
lwhudwlyh hvwlpdwlrq0htxdol}dwlrq whfkqltxh dqg vwxg|
lwv shuirupdqfh2frpsoh{lw| wudgh0r� iru sdfnhw gdwd
wudqvplvvlrq v|vwhpv JSUV2HJSUV1 Lw zdv irxqg
wkdw lwhudwlyh hvwlpdwlrq lv pruh ehqh�fldo lq JSUV
hqylurqphqw/ vkrzlqj 4gE jdlq diwhu wkh �vw hvwl0
pdwlrq xsgdwh/ zkloh rqo| d voljkw lpsuryhphqw lv
revhuyhg diwhu ixuwkhu wxuer htxdol}dwlrq urxqgv1 Rq
wkh rwkhu kdqg/ wkh wxuer htxdol}dwlrq vhhpv wr eh d
suhihudeoh vroxwlrq iru HJSUV/ surylglqj 506gE jdlq
iru wkh sulfh ri uhfhlyhu frpsoh{lw|1
Nh|zrugv= lwhudwlyh hvwlpdwlrq/ wxuer0htxdol}dwlrq1

41 LQWURGXFWLRQ

D jhqhudo sureohp ri uholdeoh gdwd wudqvplvvlrq
ryhu fkdqqhov zlwk lqwhuv|pero lqwhuihuhqfh +LVL, lq0
foxghv mrlqw hvwlpdwlrq/ ghwhfwlrq dqg ghfrglqj/ dqg
dv d zkroh lw lv qrq0wudfwdeoh ehfdxvh ri wuhphqgrxv
frpsoh{lw| lqyroyhg1 D vxerswlpdo phwkrg wr vroyh
wklv sureohp lv wr vsolw wkh surfhvvlqj lqwr wudfwdeoh
vxe0eorfnv/ dqg wkhq lwhudwlyho| h{fkdqjh orfdoo| sur0
fhvvhg lqirupdwlrq dprqj vxe0eorfnv1 Iru h{dpsoh/
ghfrglqj ri fhoheudwhg wxuer frghv lv edvhg rq lw0
hudwlyh lqirupdwlrq xsgdwh dprqj uhodwlyho| vlpsoh
ghfrghuv ^4`1 Wkh vdph sulqflsoh dssolhg iru fkdqqho
htxdol}dwlrq ohdg wr wxuer htxdol}dwlrq +WH, vfkhph
^5` wkdw uhfhqwo| kdv jdlqhg d orw ri lqwhuhvw ^6/7`1
Wklv whfkqltxh shuirupv lwhudwlyh LVL uhprydo/ zkhuh
lwhudwlrqv surfhhg ehwzhhq d ghwhfwru dqg d fkdqqho
ghfrghu uhod|lqj rq fkdqqho hvwlpdwhv wkdw xvxdoo|
duh rewdlqhg edvhg rq d nqrzq wudlqlqj vhtxhqfh1

Krzhyhu/ lq sudfwlfh fkdqqho hvwlpdwhv pd| kdyh
udwkhu srru txdolw| wkdw lq wxuq ghwhulrudwhv wkh hi0
�flhqf| ri htxdol}dwlrq1 Wklv idfw prwlydwhg xv wr
lqfoxgh d ghflvlrq0gluhfwhg dgdswlyh fkdqqho hvwlpd0
wlrq lq wkh lwhudwlrq surfhvv vlplodu wr WH1

Lq wklv sdshu zh frqvlghuhg d frpelqdwlrq ri lwhu0
dwlyh htxdol}dwlrq dqg hvwlpdwlrq whfkqltxhv dqg suh0
vhqwhg d vlpsoh phwkrg ri xsgdwlqj fkdqqho hvwlpdwh
wkdw lqfoxghv ghfrghu rxwsxwv lqwr wkh lwhudwlrq sur0
fhvv1 Wkhq/ zh vwxglhg gl�huhqw lwhudwlyh hvwlpdwlrq0
htxdol}dwlrq vfhqdulrv iru sdfnhw gdwd wudqvplvvlrq1
Lq sduwlfxodu/ zh frqvlghuhg Jhqhudo Sdfnhw Udglr
V|vwhp +JSUV,/ zklfk surylghv sdfnhw gdwd vhuylfhv
lq JVP hqylurqphqw yld JPVN prgxodwlrq1 Dq0

rwkhu frqvlghuhg v|vwhp lv Hqkdqfhg JSUV +HJ0
SUV,/ zkhuh JSUV gdwd udwhv zloo eh hqkdqfhg e|
;SVNprgxodwlrq xvhg lqvwhdg ri elqdu| JPVNprg0
xodwlrq ^8`1
Wkh sdshu lv rujdql}hg dv iroorzv1 Lq Vhfwlrq 5 zh
lqwurgxfh qrwdwlrq dqg ryhuylhz ri frqyhqwlrqdo uh0
fhlyhuv1 Lq Vhfwlrq 6 zh suhvhqw d phwkrg ri lwhud0
wlyh fkdqqho hvwlpdwlrq dqg sursrvh d frpelqhg lw0
hudwlyh hvwlpdwlrq 0 htxdol}dwlrq vfkhph1 Wudgh0r�
ehwzhhq shuirupdqfh jdlq dqg uhfhlyhu frpsoh{lw|
lq +H,JSUV xqghu gl�huhqw vfhqdulrv lv dgguhvvhg lq
Vhfwlrq 7/ zlwk frqfoxvlrqv iroorzlqj lq Vhfwlrq 81

51 FRQYHQWLRQDO UHFHLYHU

Ohw*v frqvlghu d wudqvplvvlrq ri elqdu| gdwd xl lq
eorfnv x@+x3> x4> ===xN�4,

W / x 5 ]N ryhu d fkdqqho
zlwk d phpru| O lq wkh suhvhqfh ri zklwh Jdxvvldq
qrlvhz> l1h zq @ Q +3> �5,1 Zh dvvxph wkdw fkdqqho
lpsxovh uhvsrqvh +FLU, lv xqnqrzq dqg fkdudfwhu0
l}hg e| frpsoh{ fkdqqho wdsv kO@+k3> k4>111/ kO,W 1
Gdwd x duh surwhfwhg e| d frgh/ vxfk wkdw f @ �x/
f 5 ]Q 1 Wr dvvlvw fkdqqho hvwlpdwlrq d nqrzq wudlq0
lqj vhtxhqfh p lv lqvhuwhg lq hdfk frghg eorfn f1
Wkh wudlqlqj vhtxhqfh p frqvlvwv ri O . S v|p0
erov/ zlwk O suhdpeoh dqg S plgdpeoh v|perov>
p@+p3>p4/111/p+S.O�4,,W 1 Wkh uhvxowlqj gdwd eorfn
d ri ohqjwk Qe lv duudqjhg lqwr vxe0eorfnv/ l1h1 d @�
fW4p

W fW5
�W

/ zkhuh fl @+f
+l,
3 > f

+l,
4 > ===f

+l,
Q

5
�4

,W / Qe @

+Q . O . S ,1 Ilqdoo| d gdwd eorfn d lv pdsshg
lqwr P0du| v|perov dqg wudqvplwwhg zlwk qrupdo0
l}hg v|pero hqhuj| Hv@41

Dffruglqj wr pd{lpxp olnholkrrg +PO, fulwhuld/
wkh rswlpdo uhfhlyhu lv wr �qg

ax@ dujpd{
k/x

s+umk>d,@dujpd{
k/x

s+umk>p>�x, +4,

Wkh rswlpdo vroxwlrq ri +4, lv surklelwlyho| frp0
soh{/ dqg lq sudfwlfh wkh sureohp +4, lv vsolw lqwr
vhyhudo rqhv/ zklfk duh wkhq frqvlghuhg vhsdudwho|1
Vhsdudwlqj fkdqqho htxdol}dwlrq +ghwhfwlrq, dqg gh0
frglqj/ dqg wdnlqj lqwr dffrxqw wkdw wkh wudlqlqj vh0
txhqfh lv nqrzq/ d vxerswlpdo vroxwlrq iru +4, pd|
eh suhvhqwhg dv

ad@ dujpd{
k/d

s+umk>d, @, af@dujpd{
k/f

s+umk> f, +5,

ax @ dujpd{
x

s+afmx, +6,

Wkh rswlpdo vroxwlrq uhtxluhv d vhdufk ryhu doo



srvvleoh f dqg k wkdw lv lpsudfwlfdo iru uhdolvwlf ydo0
xhv ri O>Q 1 D w|slfdo vxerswlpdo vroxwlrq ri +5,
lv wr vhsdudwh fkdqqho hvwlpdwlrq dqg htxdol}dwlrq/
wkdw ohdgv wr

ak @ dujpd{
k

s+u m p>k, +7,

af @ dujpd{
f

s+u m ak> f, +8,

Lq sduwlfxodu/ dvvxplqj d olqhdu fkdqqho zlwk wlph0
lqyduldqw FLU gxulqj d wudqvplwwhg eorfn/ d uhfhlyhg
eorfn fdq eh suhvhqwhg dv

u @ Dk.z @
�
uWf4u

W
pu

W
f5

�W
zkhuh D lv Qe�+O.4, eorfn pdwul{ iruphg e| gdwd
fl dqg wudlqlqj vhtxhqfh p> D@

�
DW

4P
WDW

5

�W
1

Lq d frqyhqwlrqdo uhfhlyhu wkh fkdqqho hvwlpdwlrq
lv pdgh edvhg rq uhfhlyhg v|perov up @ Pk .z/
dqg wkh PO fkdqqho hvwlpdwh ^:`

akPO@dujpd{
k

s+upmP>k,@F+akPO,PKup/ +9,

zkhuh F+akPO, @ +PKP,�4 lv d fryduldqfh pdwul{
ri wkh hvwlpdwh1
Jlyhq ak/ rqh ri htxdol}dwlrq dojrulwkpv lv dssolhg wr
uhpryh LVL dqg rewdlq af1 Ilqdoo|/ d ghfrghu uhfryhuv
wudqvplwwhg lqirupdwlrq ax1

61 LWHUDWLYHGDWDSURFHVVLQJ

6141 Wxuer htxdol}dwlrq

Lq pdq| fdvhv wkh frpsoh{lw| ri +5, uhpdlqv xq0
dffhswdeoh/ dqg gl�huhqw irupv ri ghflvlrq ihhgedfn
htxdol}huv +GIH, duh xvhg lq sudfwlfh wr uhgxfh wkh
qxpehu ri htxdol}hu vwdwhv1 Dqrwkhu vroxwlrq wkdw lv
uhodwhg wr GIH lv wkh phwkrg ri wxuer htxdol}dwlrq
^4`1 Wklv phwkrg lv edvhg rq lwhudwlrqv ehwzhhq gh0
whfwlrq dqg ghfrglqj vwdjhv dqg wulhv wr �qg d vrox0
wlrq ax ryhu d frpelqhg wuhoolv iruphg e| d pxowlsdwk
fkdqqho dqg hqfrghu/ l1h1

ax@dujpd{
x

s+umak>p>�+x,,@dujpd{
x

s+umak>d,=
Wkh htxdol}hu surylghv vriw ghflvlrqv �H+afq, rq

ghwhfwhg v|perov afq/ zkhuh �H+afq, lv vrph uholdelo0
lw| lqirupdwlrq dvvrfldwhg zlwk wkh ghwhfwhg v|pero
afq xvxdoo| suhvhqwhg lq d orj0olnholkrrg udwlr irup1
Wkhq vriw ghflvlrqv duh ghlqwhuohdyhg dqg duh ihg lqwr
vriw0lq0vriw0rxw +VLVR, ghfrghu1 Wkh ghfrghu rxw0
sxwv vriw ghflvlrqv �G+axq,/ �

G+�fq, erwk iru lqirupd0
wlrq ax dqg frghg �f v|perov1 Lq fdvh ri wxuer htxdo0
l}dwlrq wkh lqsxw +lqwulqvlf, lqirupdwlrq vkrxog eh
uhpryhg iurp vriw ghflvlrqv wr irup vr0fdoohg h{wulq0
vlf lqirupdwlrq iurp ghfrghu �Gh{+�fq,1 Ydoxhv �

G

h{+�fq,
duh lqwhuohdyhg dqg ihg edfn lqwr wkh htxdol}hu dv d
sulrul lqirupdwlrq wkdw xvxdoo| doorzv wkh htxdol}hu
wr pdnh pruh uholdeoh ghflvlrqv wkdq dw wkh suhylrxv
urxqg1 Xsgdwhg htxdol}hu rxwsxwv duh xvhg djdlq
lq wkh VLVR ghfrghu dqg lwhudwlrqv duh uhshdwhg dv
qhhghg1

6151 Lwhudwlyh +wxuer, hvwlpdwlrq

Lq wkh wxuer htxdol}dwlrq vfkhph wkh lwhudwlrq
surfhhgv ehwzhhq wkh vljqdo ghwhfwru dqg fkdqqho
ghfrghu dvvxplqj d nqrzq fkdqqho vwdwh gxulqj lw0
hudwlrqv1 Lq pdq| fdvhv wkh dffxudf| ri fkdqqho
hvwlpdwhv edvhg rqo| rq d uhodwlyho| vkruw wudlqlqj
vhtxhqfh p lv qrw hqrxjk/ dqg wkdw lq wxuq pd|
fdxvh d vljql�fdqw ghjudgdwlrq lq wkh uhfhlyhu shu0
irupdqfh/ zklfk fdqqrw eh ixoo| frpshqvdwhg e| wkh
wxuer htxdol}dwlrq1 Wklv idfw prwlydwhg xv wr xvh d
ghflvlrq0gluhfwhg dgdswlyh fkdqqho hvwlpdwlrq phwkrg
gxulqj wkh lwhudwlrq surfhvv vlplodu wr ^9`1 Wkh lghd
lv wr ihhg edfn ghfrghg v|perov wr wkh fkdqqho hv0
wlpdwru dqg xsgdwh suhylrxv fkdqqho hvwlpdwhv dv0
vxplqj wkdw wkh zkroh exuvw lv qrz nqrzq e| wkh
uhfhlyhu +Ilj1 4,1 Khqfh/ wkh uhfhlyhu xvhv ghfrghg
gdwd v|perov ax dqg d nqrzq wudlqlqj vhtxhqfh p wr
fdofxodwh d qhz fkdqqho hvwlpdwh1 Lq rwkhu zrugv/ wkh
uhfhlyhu lwhudwlyho| xsgdwhv fkdqqho hvwlpdwhv edvhg
rq dq �h{whqghg� wudlqlqj vhtxhqfh1 Lq sduwlfxodu/
ghfrghg gdwd ax duh rqfh pruh hqfrghg dqg frpelqhg
zlwk wkh wudlqlqj vhtxhqfh p/ iruplqj d qhz �h{0
whqghg� wudlqlqj vhtxhqfh ad ri ohqjwk Qe @ S .O.
Q= Li zh zrxog xvh doo dydlodeoh gdwd d dv wkh nqrzq
wudlqlqj vhtxhqfh/ wkhq lq DZJQ fkdqqho wkh PO
fkdqqho hvwlpdwh lv

ekh{whqg @ F+ekh{whqg,DKu +:,
zkhuh wkh fryduldqfh pdwul{ ri wkh qhz �h{whqghg�
hvwlpdwh lv

F+ekh{whqg, @ +DKD,�4

@ +D4
KD4.PKP.D5

KD5,�4 +;,
Wr dyrlg frpsxwdwlrq ghpdqghg fdofxodwlrq ri

pdwul{ lqyhuvh lq +;,/ zh fdq xvh vrph dgdswlyh do0
jrulwkp wr xsgdwh fkdqqho hvwlpdwhv1 Lq wklv sdshu
zh dssolhg vwrfkdvwlf dgdswdwlrq ri hvwlpdwhv edvhg
rq wkh OPV dojrulwkp ^:`

ek+n.4, @ ek+n,��+aD+n,,K+aD+n,ek+n,�u, +<,
zkhuh ek+n, lv dq hvwlpdwh iurp nwk lwhudwlrq/ aD+n,

lv dq hvwlpdwhg gdwd pdwul{ frqwdlqlqj doo +gdwd .
wudlqlqj, v|perov nqrzq dw nwk lwhudwlrq/ u lv d uh0
fhlyhg yhfwru dqg � lv d vwhs vl}h ri wkh lwhudwlyh
dojrulwkp1 Dw wkh lqlwldo urxqg wkh fkdqqho hvwlpdwh
frxog eh edvhg rq vrph frqyhqwlrqdo phwkrg/ h1j1+9,1

6161 Frpelqhg wxuer
hvwlpdwlrq0htxdol}dwlrq

Lwhudwlyho| xsgdwlqj fkdqqho hvwlpdwh dqg ghfrghg
v|perov +wxuer0hvwlpdwlrq, rq rqh kdqg/ dqg gh0
whfwhg dqg ghfrghg v|perov +wxuer0htxdol}dwlrq, rq
wkh rwkhu kdqg/ zh dfwxdoo| wu| wr �qg d vroxwlrq iru
wkh jhqhudo sureohp +4,1

Wkh vxjjhvwhg dojrulwkp pd| eh ghvfulehg dv iro0
orzv=

Lqlwldol}dwlrq +frqyhqwlrqdo uhfhlyhu,=



41 Pdnh dq lqlwldo fkdqqho hvwlpdwh edvhg rq wkh
nqrzq wudlqlqj vhtxhqfh1 Wkh lqlwldo fkdqqho hvwl0
pdwh frxog eh edvhg rq vrph frqyhqwlrqdo phwkrg/
h1j1 rqh0vkrw hvwlpdwh/ek+3, @ +PKP,�4PKup

51 Jlyhq d fkdqqho hvwlpdwh ak/ ghwhfw d vhtxhqfh
af+3,/ h1j1

af+3, @ dujplq
f

���uf�Dak+3,
���5

61 Ghfrgh ghwhfwhg v|perov
ax+3, @ dujplq

x

��af+3, � �+x,
��5@+af+3,,

Lwhudwlrqv +lwhudwlyh uhfhlyhu,
71 Edvhg rq ghfrghg v|perov pdnh uh0hqfrglqj

rshudwlrq/ �f+n,@�+af+n,, iru wkh nwk lwhudwlrq1
81 Uhexlog pdwul{ �D

+n,
l

+l @ 4> 5, edvhg rq wkh
xsgdwhg �f

+n,
l

+af
+n,
l

iru xqfrghg gdwd,1
91 Xsgdwh fkdqqho hvwlpdwh xvlqj vrph dgdswd0

wlrq uxoh/ h1j1 wkh OPV=
_k+n.4, @ ek+n, � �+�D+n,,K+�D+n,ek+n, � u,

:1 Jlyhq fkdqqho hvwlpdwh ek+n.4,/ xsgdwh gh0
whfwhg vhtxhqfh af+n.4, dv

af+n.4, @ dujplq
f

���uf�Dek+n.4,
���5

Lq fdvh ri wxuer0htxdol}dwlrq wkh h{wulqvlf lqiru0
pdwlrq iurp ghfrghu �G

h{
+�fq, lv wr eh xvhg iru wkh

vhtxhqfh xsgdwh1
;1 Xsgdwh ghfrghg v|perov ax+n.4,@+af+n.4,,1

Lq fdvh ri wxuer0htxdol}dwlrq wkh ghfrghu lv wr sur0
ylgh wkh vriw rxwsxwv �G+�fq, +lw dovr dssolhv wr wkh
vwhs 6,1

<1 Lwhudwh ehwzhhq vwhsv 70; +wxuer0hvwlpdwlrq,
ru2dqg ehwzhhq vwhsv :0; +wxuer0htxdol}dwlrq, dv qhhghg1

71 SHUIRUPDQFH HYDOXDWLRQ

Wr �qg dq h!flhqw zd| wr shuirup lwhudwlrqv gh0
vfulehg deryh lw lv qhfhvvdu| wr vwxg| wudgh0r� eh0
wzhhq uhfhlyhu frpsoh{lw| dqg shuirupdqfh jdlq sur0
ylghg e| gl�huhqw lwhudwlrq vfhqdulrv1 Wxuer htxdo0
l}dwlrq phwkrg lv edvhg rq vriw ghflvlrq ghfrghu rxw0
sxwv wkdw lwvhoi vljql�fdqwo| +507 wlphv, lqfuhdvhv gh0
frghu frpsoh{lw|1 Rq wkh rwkhu kdqg/ lwhudwlyh hv0
wlpdwlrq phwkrg lq wkh irup suhvhqwhg deryh grhv
qrw uhtxluh vriw ghflvlrqv dqg khqfh/ prgl�fdwlrqv ri
wkh ghfrghu1 D vlpsoh fkdqqho xsgdwh edvhg rq dq
dgdswdwlrq uxoh doorzv xv wr dyrlg frpsoh{ fdofxod0
wlrqv dvvrfldwhg zlwk pdwul{ lqyhuvh1

Dv d sudfwlfdo whvwehg zh frqvlghuhg shuirupdqfh
ri gl�huhqw lwhudwlyh uhfhlyhuv iru JSUV2HJSUV lq
w|slfdo preloh udglr fkdqqhov1 Lq wklv sdshu zh suhvhqw
vlpxodwlrq uhvxowv iru FV4 +JSUV, dqg PFV8 +HJ0
SUV, frglqj vfkhphv wkdw hpsor| 4

5 0udwh frqyrox0
wlrqdo frghv ^;`1 Uhfwdqjxodu lqwhuohdylqj ryhu 7 exuvwv
lv xvhg lq doo fdvhv1 Zh xvhg wkh hvwlpdwru +9, zlwk
wkh OPV dgdswdwlrq uxoh +<, dqg htxdol}huv zlwk 8
dqg 90wdsv1 Txdolw| ri vhuylfh lq sdfnhw gdwd wudqv0
plvvlrq lv fkdudfwhul}hg e| eorfn huuru udwh +EOHU,/

exw elw huuru udwh +EHU, lv dovr vkrzq dw shuiru0
pdqfh �jxuhv1

Zh hydoxdwhg shuirupdqfh ri gl�huhqw lwhudwlyh
vfhqdulrv lq w|slfdo xuedq/ edg xuedq dqg kloo| whu0
udlq fkdqqhov zlwk vshhg y@6 +WX6,/ 83 +EX83, dqg
433np2k +KW433,/ uhvshfwlyho|1

Wkh shuirupdqfh �jxuhv duh suhvhqwhg iru=

+d, wkh frqyhqwlrqdo uhfhlyhu +Ilj1508/ vrolg olqhv,>

+e, vhsdudwho| diwhu wxuer htxdol}dwlrq +Ilj15/7,/
dqg diwhu lwhudwlyh fkdqqho hvwlpdwh xsgdwh +gdvkhg
olqhv dw Ilj16 dqg Ilj18,>

+f, diwhu wxuer htxdol}dwlrq lwhudwlrqv/ zkhuh wkh
fkdqqho hvwlpdwh lv qr pruh fkdqjhg +Ilj16/ gdvk0
grwwhg olqhv,1

Shuirupdqfh jdlq rewdlqhg iurp lwhudwlyh gdwd
surfhvvlqj lv vxppdul}hg lq Wdeoh 41 Khuh zh suhvhqw
uhvxowv rewdlqhg iurp rqo| wxuer0hvwlpdwlrq dqg wxuer
htxdol}dwlrq diwhu 5 dqg 7 lwhudwlrqv/ zkhuh 4vw lwhu0
dwlrq fruuhvsrqgv wr wkh frqyhqwlrqdo uhfhlyhu1 Lq
fdvh ri wkh frpelqhg wxuer hvwlpdwlrq0htxdol}dwlrq
zh xvhg rqo| rqh wxuer urxqg iru hdfk rshudwlrq1
Iru h{dpsoh/ lq fdvh ri JSUV wkh jdlq dfklhyhg di0
whu rqh fkdqqho hvwlpdwh xsgdwh lv durxqg 4gE dw
EOHU@43�5/ dqg wkh wxuer htxdol}dwlrq lv deoh wr
surylgh rqo| 315 gE h{wud jdlq rq wrs ri wkdw +Ilj16,1
Wkh lwhudwlyh hvwlpdwlrq xvhg dorqh vkrzv dovr wkh
vdph lpsuryhphqw lq HJSUV hqylurqphqw +Ilj18,1
Krzhyhu/ qrz wkh wxuer htxdol}dwlrq surylghv 506 gE
jdlq +Ilj17, dqg wkdw pd| mxvwli| wkh lqfuhdvh ri gh0
frghu frpsoh{lw| wr surylgh vriw ghflvlrqv1

Wdeoh 41 Shuirupdqfh lpsuryhphqw iurp lwhudwlyh
phwkrgv dw EOHU@43�5

Frglqj
vfkhph

Frgh
udwh

Prgxodwlrq WHtx
5lw27lw

WHvw
5lw27lw

FV4 318 JPVN 3152316 4132414
PFV8 3186 ;SVN 5152615 4132414

Frglqj
vfkhph

Frgh
udwh

Prgxodwlrq WHvw ) WHtx
rqh urxqg hdfk

FV4 318 JPVN 414
PFV8 3186 ;SVN 517

81 FRQFOXVLRQV

Lq wklv sdshu zh vwxglhg wkh wudgh0r� ehwzhhq
uhfhlyhu frpsoh{lw| dqg shuirupdqfh jdlq surylghg
e| gl�huhqw uhfhlyhuv xwlol}lqj wxuer htxdol}dwlrq dqg
wkh vxjjhvwhg lwhudwlyh fkdqqho hvwlpdwlrq whfkqltxh1
Lw zdv irxqg wkdw wxuer0hvwlpdwlrq lv ehqh�fldo pdlqo|
lq JSUV hqylurqphqw/ zkhuh pruh frpsoh{ wxuer
htxdol}dwlrq sudfwlfdoo| grhv qrw lpsuryh shuirupdqfh1
Dw wkh vdph wlph lq HJSUV fdvh wkh wxuer htxdol}d0
wlrq vhhpv wr eh dq dwwudfwlyh vroxwlrq vkrzlqj pruh
wkdq 5gE jdlq1



UHIHUHQFHV

^4` F1 Grxloodug hw do/ �Lwhudwlyh Fruuhfwlrq ri Lqwhu0
v|pero Lqwhuihuhqfh= Wxuer0Htxdol}dwlrq�/ Hxur0
shdq Wudqv1 rq Whohfrpp1/ y1 9/ Qr1 8/ Vhs0Qry
4<<8/ ss1 83:08441

^5` D1Slfduw/ S1Glglhu/ D1Jodylhx{/ �Wxuer0
Ghwhfwlrq= D qhz dssurdfk wr frpedw fkdqqho
iuhtxhqf| vhohfwlylw|�/ LFF*<:/ ss147<;048351

^6` J1 Edxfk dqg Y1 Iudq}/ �Lwhudwlyh Htxdol}dwlrq
dqg Ghfrglqj iru wkh JVP0V|vwhp/� YWF*<;/
Pd| 4<<;/ ss15595055991

^7` S1 Vwudxfk hw do/ �Wxuer Htxdol}dwlrq iru dq ;0
SVN Prgxodwlrq Vfkhph lq d Preloh WGPD
Frppxqlfdwlrq V|vwhp�/YWF*<</ss149380493<1

^9` N0K1 Fkdqj/ F1Q1Jhrujkldghv/ �Lwhudwlyh Mrlqw
Vhtxhqfh dqg Fkdqqho Hvwlpdwlrq iru Idvw
Wlph0Ydu|lqj Lqwhuv|pero Lqwhuihuhqfh Fkdq0
qhov�/ LFF*<8/ ss168:0694/ Vhdwwoh 4<<81

^8` U1 Slukrqhq hw do1/ �WGPD Edvhg Sdfnhw Gdwd
V|vwhp Vwdqgdug dqg Ghsor|phqw�/ YWF*<</
Krxvwrq/ Pd| 4<<<1

^:` V1 Kd|nlq/ Dgdswlyh Ilowhu Wkhru|/ 6g hg1/ Suhq0
wlfh Kdoo/ 4<<91

^;` HWVL JVP38136 Gljlwdo fhooxodu whohfrppx0
qlfdwlrqv v|vwhp +Skdvh 5.,1Fkdqqho frglqj/
uho14<<<1
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Ilj141 Eorfn gldjudp uhfhlyhu zlwk lwhudwlyh
hvwlpdwlrq0htxdol}dwlrq1

Ilj151 Shuirupdqfh ri wxuer0htxdol}dwlrq lq JSUV1

Ilj161 Lwhudwlyh +wxuer, hvwlpdwlrq lq JSUV1

Ilj171 Shuirupdqfh ri wxuer0htxdol}dwlrq lq
HJSUV1

Ilj181 Lwhudwlyh +wxuer, hvwlpdwlrq lq HJSUV1
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