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+tHDOWK&\EHUODS O0DSSLQJ WKH +HDOWK &\E
+\SHUPHGLD *,6 DQG &OLQLFDO &RGH)

ODJHG 1DELK .DPHO %RXORYV

0%%&K O06F 'HUP 9HULHU 06F OHGLFDO ,QIRUPDWLFV

$ 7TKHVLV 6 XEPLWWHG IRU WKH '"HJUHH RI 3KLORVR

&LW\ 8QLYHUVLW\ /RQGRQ 8.
&HQWUH IRU OHDVXUHPHQW DQG ,QIRUPDWLRQ LQ OHGL
6FKRRO RI ,QIRUPDWLFV
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&RQWHQWYV
7TDEORII &R QW HQW V
/ILVW RI| 7TDEOHYV
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'"HF ODUDWLROQ
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/ILPLWDWLRQV RI WKH &XUUHQW :HE DQG WKH 6

5') DV D 6HPDQWLF :HE 2QWRORJ\ 5HSUHVHQWDWLRQ /DQJX
OHWDGDWD IRU WKH 6HPDQWLF :HE 'XEOLQ &RUH OHWDGDWD

&OLQLFDO &RGHV IRU WKH '& 6 XEMHFW )LHOG
6HPDQWLF :HE 6HUYLFHV
&RQFOXVLRQ
&\ EH UV SDODFQHGW VOD SV

,QWURGXFWLRQ

:KDW &DQ :H ODS LQ &\EHUVSDFH"
7KH 1HHGIRU 0ODSV WR 1DYLJDWH WKH :HE
7\SRORJ\ Rl &\EHUPDSYV

,QIRUPDWLRQ 6SDFH 0DSV

,QIRUPDWLRQ /DQGVFDSHV
%LEOLRJUDSKLF &\EHUJUDSKLF 8VHV RI1 &,6
6SDWLDOLVDWLRQ DQG OHWDSKRUYV
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+HOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVI[WFH 8VLQJ

THFKQLFDO &ODVVLILFDWLRQ RI :HE 0DSV
&DUWRJUDSKLF *UDPPDU DQG *XLGHOLQHV IRU :HE 0DSV
%HUOLQTVY 9LVXDO 9DULDEOHYV
&DUWRJUDSKLF 6\PERO 'HVLJQ IRU :HE 0DSV
3RLQW V\PEROV
/ILQH VA\PEROV
$UHD V\PEROV
JHDWXUHV /DEHOOLQJ DQG 7\SRJUDSKLF 9DULDEOHYV
&RQWUDVW DQG 9LVXDO +LHUDUFK\
6FDOH *HQHUDOLVDWLRQ DQG ,VRPRUSKLVP
'RZQORDG 7LPH
6FUHHQ 5HVROXWLRQ &RORXU 3DOHWWH DQG :HE *UDSKLF )RU
7HFKQLTXHV IRU ,PSOHPHQWLQJ :HE 0DS ,QWHUDFWLYLW\
%DVLF ,PDIJHPDSV
6HUYHU VLGH ,PDJHPDSV
&OLHQW VLGH ,PDJHPDSV
=RRPLQJ
$GYDQFHG 6ROXWLRQV IRU 3XEOLVKLQJ '"HVNWRS *,6 0DSV DQC
'"HGLFDWHG ,QWHUQHW 0DS 6HUYHU 6ROXWLRQV IRU 6HUYL
'"ULOO GRZQ )XQFWLRQDOLW\
&RVWYV $VVRFLDWHG ZLWK 'HGLFDWHG ,QWHUQHW O0DS
&RQFOXVLRQ

3%$57 ,, &25( 6(59,&( 0(7+2'2/2*< $1' $5&+,7(&785(

$ WUWH\VHILHR I #HD O B\EHO D ¥ OHW KR G R ODRQJGHU F K L WWHXFU H

6HPDQWLF $UP

%H\RQG 'LUHFW OHWDGDWD 4XHULHV O0ODSSLQJ 8VHU 4XHULHV C

%URNHULQJ 3, QWHOOLJHQW™ 2QWRORJ\

S5HTXLUHPHQWY IRU 5 HVRXUFH 6HOHFWLRQ DQG ,QGH[LQJ
9LVXDOLVDWLRQ 8VBIYL JDWHRBRID SHP

*6 DV +HDOWK&\EHUODSYTV 9LVXDOLVDWLRQ (QJLQH
%HQHILWY $ULVLQJIURP WKH 6HSDUDWLRQ RI WKH 6HPDC
&RQFOXVLRQ

3$57 ,+ 6(59,&( ,03/(0(17$7,21 $1' '(6&5,37,21

tHDO W\KEKOD VOHWDGDW DRI OHGLFD® DO WKRUPDWBRVR XUFW VHG

RQW KHXEO L& UHHWDGDB W

+HDOWK&\EHUODS V 7TRRO IRU %XLOGLQJ DQ 5') OHWDGDYV
&RUH OHWDGDWD 6HW
%DVLF '&0, OHWDGDWD 3DFNDJHV
'& 4XDOLILHUV
(IWHQGLQJ '&
+HDOWK&\EHUODS 7KUHH /D\HU ORGHO
7RROV 8VHG 3URWHJIH DQG WKH 80/6 7DE
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+HOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ +

+HDOWK&\EHUODS '& ,PSOHPHQWDWLRQ LQ 3URWHJIH
BUDFWLFDO $SSOLFDWLRQ RI +HDOWK&\EHUODS|V 4XDOLILHG
([SORLWLQJ BURWHJIH 5') 2XWSXW
+HDOWK&\EHUODSYTY OHWDGDWD 5DVH LQ OLFURVRIWS $FFHV
&RUH OHWDGDWD 6HW
+HDOWK&\EHUODSTV %LEOLRJUDSKLF &DUG
6HOHFWLQJ 5 HVRXUFHV DQG 3RSXODWLQJ WKH OHWDGDWD % D
/IRFDWLQJ 6XLWDEOH ,&' &0 &RGHYV
+HDOWK&\EHUODSYfV (GLWRULDO 3ROLF\IRU 5HVRXUFH 6HOH
+HDOWK&\EHUODS 6XEVFULEHVY WR +21FRGH 3ULQFLSOHYV
&RQFOXVLRQ
+H DO W\EHOD SOHGLFOBOPD QWEH&KEMHFMBIM UF(M JLQH
%DFNJURXQG
&XUUHQW 3LORW ,PSOHPHQWDWLRQ
&RQFOXVLRQ
+HDOS\KEHOD W OLVXD O LVD IDLYRLG D W BlRM2 6SDW LD O UWR BV LR
OHGLFD® DO WKW HU QSHWR XU F H V
,QWURGXFWLRQ
+HDOWK&\EHUODS 6HPDQWLF 'LVWDQFH OHWULF
6SDWLDOLVDWLRQ LQ +HDOWK&\EHUODS 7KH 'LITHUHQW 5HVI
+HDOWK&\EHUODS ,PSOHPHQWDWLRQ LQ$UF9LHZ *,6
*HE 9LHZ )HDWXUHYV
HE9LHZ /LPLWDWLRQV
33DWFKLQJ” WKH %DVLF :HE9LHZ 6HW XS
+HDOWK&\EHUODS OHWDGDWD %DVH LQ $UF9LHZ
8VLQJ $UFI9LHZ V %RG\9LHZHU ([WHQVLRQ WR *HQHUDWH 0OXOW
, &' FRGFG 5HVRXUFHYV
$ &KRURSOHWK 5HQGLWLRQ IRU 6SRWWLQJ 7RSLFDO &RYHU
+HDOWK&\EHUODSTV :RUOG 0ODS LQ $UF9LHZ
+HDOWK&\EHUODS :HE ,QWHUIDFH
+FDOWK&\EHUODSTV %RG\9LHZHU 0DSV RQ WKH :HE
6HPDQWLF =RRPLQJ
+HDOWK&\EHUODSTV :RUOG 0DS RQ WKH :HE
2Q0LQH 0DS ,QWHUIDFH +HOS
+HDOWK&\EHUODSTV %URZVH E\ 5HVRXUFH 7\SH 0DS
&RPSOHPHQWDU\ 7TH[WXDO ,QWHUIDFHV
3DJLQDWLRQ RI +HDOWK&\EHUODS OHWDGDWD %DVH 4XHU\ 5HV
ODLQWHQDQFH RI +HDOWK&\EHUODS :HE ODSV DQG 0DQDJLQJ
O0DQDJLQJ URNHQ 5HVRXUFH /LQNV 7KH pu T B3UREOHP
&RQFOXVLRQ

+tHDO 8\KEHOD V¥ '"\QDPLBUREOWR.QRZOHG/LANL@IUYLFHMPRQVWUDWRU

,QWURGXFWLRQ



+HOWK&\EHUODS 0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ +

&OLQLFDO &RGHV LQ +HDOWK&\EHUODS
7TRZDUGY 6HPDQWLFDOO\ 6XSHULRU ,QWHURSHUDELOLW\ 7KH €

3LORW ,PSOHPHQWDWLRQ DQG 2QOLQH 'HPRQVWUDWRU
2 &RQFOXVLRQ

3$57 ,9 )250$7,9( (9$/8$7,21 2) +($/7+8&<%(50$3 3,/27 6(5D &(

tHDO W\EHODS)RUPDWLYBOXDWARWKR GR O R J\
,QWURGXFWLRQ
OHWKRGYV
+HDOWK&\EFUODS )RUPDWLYH (YDOXDWLRQ4XHVWLRQQDLUH
4XHVWLRQV DQG 7DVNYV
6 XEMHFW "HVFULSWRUYV
8VDELOLW\ 8VHIXOQHVY DQG 8VHU 6DWLVIDFWLRQ ,VV
8VDELOLW\ 7DVN
&RPSDUDWLYH 7DVN +HDOWK&\EHUODS YV 9LVXDO 1HW
2WKHU ,VVXHV
$QDO\WVLY RI 5HVXOWYV
+HDOWK&\EHUODS 6HUYHU /RJ $QDO\VLYV
$ERXW 6HUYHU /RJ $QDO\VLYV
7RRO 8VHG 6DZPLOO DQG 6HWWLQJV
$ 3URSRVHG (YDOXDWLRQ OHWKRGRORJ\ IRU +HDOWK&\EHUODS
6HDUFK (QJLQH
SHOHYDQFH OHWULFV
$ &RPSDUDWLYH (YDOXDWLRQ RI +HDOWK&\EHUODS 6HPDQW
S5HOHYDQFH OHWULFV
&RQFOXVLRQ
$Q D O\ VEHW X ORVIMHD O \EHO D S)RUPDW Y B O YWDLRAX HVW LR QQD LU H
6XEMHFW '"HVFULSWRUYV
$JH DQG *HQGHU
+LJKHVW /HYHO RI (GXFDWLRQ DQG 5ROH
&RPSXWHU DQG ,QWHUQHW 8VH
7\SH Rl ,QWHUQHW &RQQHFWLRQ
‘HE %YURZVHUYV DQG 2SHUDWLQJ 6\VWHPYV
'"HVNWRS $UHD 6FUHHQ 5HVROXWLRQ
$WWLWXGH WRZDUGY WKH ,QWHUQHW DV D &UHGLEOH 6RXUFH
8VDELOLW\ 8VHIXOQHVYVY DQG 8VHU 6DWLVIDFWLRQ ,VVXH
8VDELOLW\ RI WKH 6L[ +HDOWK&\EHUODS 3LORW ,QWHUIDFHV
6SHFLILF 8VDELOLW\ ,VVXHV
OHWDSKRU &RPSUHKHQVLRQ
2Q0LQH +HOS
/IRDGLQJ 6SHHG Rl +HDOWK&\EHUODS 0DSV
'"HWDLO 2YHUORDG
5HOHYDQFH DQG 4XDOLW\ Rl +HDOWK&\EHUODS 5HVRXUFH 3RLC
8VDELOLW\ 7DVN



+HOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ +

8VHIXOQHVYV Rl WKH 6L[ +HDOWK&\EHUODS 3LORW ,QWHUIDFHYV
8VHIXOQHVYVY RI WKH 3URSRVHG +HDOWK&\EHUODS )XWXUH 'LUH
8VHU $FFHSWDQFH DQG 6DWLVIDFWLRQ
$WWLWXGH WRZDUGY 9LVXDO 0DSV DV 1DYLJDWLRQDO $LG
&RPSDUDWLYH 7DVN +HDLWK&\EHUODS YV 9LVXDO 1HW
2WKHU ,VVXHV
2UJDQLVLQJ 5HVRXUFHV E\ ,QWHQGHG 3ULPDU\ $XGLHQFH
6HUYLFH $FFHVYV JUHTXHQF\ 9LVLWRU 5HWHQWLRQ
6HUYLFH $GYHUWLVLQJ OHWKRGYV
5HVSRQVHV WR 2SHQ 4XHVWLRQV
&RQFOXVLRQ
$Q D O\ VEHW X ORMIVH D O 8\EHO D SBHU YH/BRIRUWKHR UPDW YB O XD W LR Q
6W XG®EH U LR G
*HQHUDO 6WDWLVWLFV
2YHUYLHZ
1RWHV RQ WKH &RPSXWDWLRQ RI 7RWDO 3DJH 9LHZV DQG !
6HVVLRQV 6XPPDU\ DQG 9LVLWRU 5HWHQWLRQ 6WDWLVWLFV
$FWLYLW\ 7UDIILF 6WDWLVWLFV
7RS 7THQ 'D\V
$YHUDJH 7UDIILF RQ (DFK :HHNGD\
9DOXH RI 7UDIILF 6WDWLVWLFV
6HUYHU 5HVSRQVH DQG 7RS )LOH 7\SHV 6WDWLVWLFV
+HDOWK&\EHUODS ,QWHUIDFHYV E\ SRSXODULW\
AXHVWLRQQDLUH 3DJH $FFHVV 6 WDWLVWLFV
9LVLWRU ,QIRUPDWLRQ
*HRJUDSKLFDO 3URYHQDQFH Rl +HDOWK&\EHUODS 9LVLWRUYV
9DOXH RI '"HWHUPLQLQJ 8VHU /RFDWLRQ

7RS :HE %URZVHUV DQG 2SHUDWLQJ 6\VWHPV
1RWH RQ :HE79

9DOXH Rl %YURZVHU DQG 2SHUDWLQJ 6\VWHP 6WDWLVWLFV
1RQ KXPDQ 9LVLWRUYV

5HIHUULQJ 6HDUFK (QJLQHV DQG 6LWHV
9DOXH RI '"HWHUPLQLQJ 5HIHUULQJ 6HDUFK (QJLQHV DQG 6LWH
IDYLJDWLRQ 3DWKV DQG 7RS (QWU\ 3DJH

OHDVXULQJ 8VHU ,QWHUHVW DQG &RQWHQW 8VHIXOQHVV
&RQFOXVLRQ

3§57 9 )8785( :25. ',6&866,21 $1' 5(&200(1'$7,216

IXWXUBMUHFWLRQO 8W\EHODSOW &VWRPLVD RGEB® W LERDQU HGH GLF D O
+HDOWIRUPDWBMHRQQLFH
£ ,QWURGXFWLRQ

7KH 3BRWHQWLDO DQG $SSOLFDWLRQV RI /RFDWLRQ EDVHG 6HU
ORELOH /RFDWLRQ EDVHG 6HUYLFHV DQG WKHLU $SSOLFDWLRQC
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+HOWK&\EHUODS 0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ +

,PSRUWDQW ,VVXHV 5HODWHG WR /RFDWLRQ EDVHG 6HUYLFH
+HDOWK&\EHUODS )LUVW 6WHSV WRZDUG %HLQJ D &XVWR
,QIRUPDWLRQ 6HUYLFH
+HDOWK&\EHUODS *HRJUDSKLFDO 0DSSLQJ Rl OHGLFDO +HDOW
7HFKQRORJLHV IRU '"HWHFWLQJ 8VHU /RFDWLRQ
+HDOWK&\EHUODS /RFDWLRQ EDVHG &XVWRPLVDWLRQ 3RVVLEL
&XVWRPLVDWLRQ 3DUDPHWHUYV
OHWDGDWD LV ,PSRUWDQW IRU &XVWRPLVDWLRQ
OXOWL D[LDO &ODVVLILFDWLRQ RI 5HVRXUFHV %DVHG RQ 7
(OHPHQWYV
8VHU 3URILOHYV DQG 'HYLFH 'HVFULSWLRQV
&XVWRPLVDWLRQ (QJLQH

O0DSSLQJ +tHDOWK 3UREOHPVY LQ +tHDOWK&\EHUODS DQG ,C

&RQFOXVLRQ
'"LVFX VDD FRPPHQGDW LR QV
5HVRXUFH 4XDOLW\ %HQFKPDUNLQJ LQ +HDOWK&\EHUODS
ODQXDO YV $XWRPDWLF ,QGH[LQJ RI 5HVRXUFHYV
2Q WKH 8VH RI &0LQLFDO &RGHV LQ +HDOWK&\EHUODS

KLFK &OLQLFDO &RGLQJ 6FKHPH"
8VLQJ D 7THUPLQRORJ\ 6HUYHU
&RPELQLQJ 5HVRXUFH OHWDGDWD ZLWK 5HODWHG 2QWRZC
+HDOWK&\EHUODS OHGLFDO 6HPDQWLF 6 XEMHFW 6HDUFK
$ 6LPSOH OHWKRG IRU 6HUYLQJ :HE +\SHUPDSVE£ZLWK "\QD
OHDQLQJIXO ODSV :LWKRXW &O0OXWWHU
&RPSOHPHQWDU\ ,QWHUIDFHYV
+HDOWK&\EHUODS BUREOHP WR .QRZOHGJH /LQNLQJ 6HUY
+HDOWK&\EHUODS DV DQ ;0/ :HE 6HUYLFH IRU (35 FOLHQWYV
5HILQLQJ 3UREOHP WR .QRZOHGJH /LQNLQJ 6HDUFKHYV
"\QDPLF DQG )OH[LEOH 3UREOHP WR .QRZOHGJH /LQNLQJ
+HDOWK&\EHUODS YV 7RSLF ODSV
5') YV ;0/ 7TRSLF 0DSV
+HDOWK&\EHUODS (YDOXDWLRQ
ODLQ 5SHFRPPHQGDWLRQV
K QFOXVLRQV
$LPVY DQG 2ZEMHFWLYHYV 5HYLVLWHG
$LPV
6HPDQWLF $UP 2EMHFWLYHV

9LVXDOLVDWLRQ 1DYLJDWLRQ $UP 2EMHFWLYHYV
(YDOXDWLRQ 2EMHFWLYHV

1RYHO &RQWULEXWLRQ WR WKH 5HVHDUFK $UHD
&RQFOXVLRQ



+HDOWK&\EHUODS 0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

&R GD
SHIHUHQFHV
$SSHQGL[([DPS®BE33DIJHMURPHDO 8 EHOD S
&R GH OLVWLQJ
$SSHQGLDRUPDW (WMO XD WAKR W LR Q RIDHHDH 8 EHO D S30R GWU Y LF H
AXHVWLRQV DQG :HE /D\RXW
8QGHUO\LQJ &RGH /LVWLQJ

YLLL



+HDOWK&\EHUODS O0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

ILVW RI 7TDEOHYV

7DEOH %HUOLQYTV YLVXDO YDULDEOHV
7DEOH 78S OHYHO JURXSLQJ RU FODVVLILFDWLRQ RI UHV
RQ ,&' &0 FRGH UDQJHYV

7DEOH SLVWULEXWLRQ RI UHVSRQGHQWVY RSLQLRQV

LQIRUPDWLRQ LQWHUIDFHY IHDWXUHG LQ +HDOWK&\EHUODS
IRU HDFK RSLQLRQ FODVYV

7DEOH SLVWULEXWLRQ RI UHVSRQGHQWVYT RSLQLRQV

LQIRUPDWLRQ LQWHUIDFHY IHDWXUHG LQ +HDOWK&\EHUODS
IRU HDFK RSLQLRQ FODVYV

7DEOH I VWULEXWLRQ RI UHVSRQGHQWVYT RSLQLRQV RC
+HDOWK&\EHUODS IXWXUH LQWHUIDFHVY GLUHFWLRQV E\ Q)
FODVV

7TDEOH S $Q RYHUYLHZ RI +HDOWK&\EHUODS VHUYHU OR
SHULRG RI WKLV VWXG\

7DEOH ®GHVVLRQV VXPPDU\ DQG UHSHDW YLVLWRU ILJXU
VWXG\

7TDEOH S $ OLVW RI FRXQWULHY GRPDLQV WKDW KDYH DI
WKH GD\ SHULRG RI WKLV VWXG\

7TDEOH BRS :HE EURZVHU WASHV YHUVLRQV DFFHVVLQJ

GD\ SHULRG RI WKLV VWXG\ E\ QXPEHU RI XQLTXH YLVLWRL
7TDEOH @DPSOHV RI ORFDWLRQ VSHFLILF PHGLFDO KHDC(



+HD WK&\EHUODS O0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

ILVW RI ,OOXVWUDWLRQV

JLIXUH XLV ODS 1HW PDS LV VXSSRVHG WR EH D UHJLT
UHVRXUFHV EXW EMNGE KXRWS UMW RXKEWDWORQ VRPH XVHUV PLJK
&DULEEHDQ UHVRXUFHY QRZ OLH EHWZHHQ $VLD DQG (XURSF
J)LIXUH 6FUHHQVKRW RI D PDS IURP 9LVXDO 1HW 3XEOHG
RYHUFURZGHG ZLWK RYHUODSSLQJ FLWDWLRQ VV\PEROV DQG
JLIXUH S "HEODSYV ,QWHPHWODS LV DQ LQWHUDFWLYH KLF
PDSV RYHU WZR PLOOLRQ FDWHJRULVHG :HE VLWHV IURP WK
JLIXUH PUWRR LV D FDUWRJIJUDSKLF YLVXDO PHWD VH
QHWZRUN PHWDSKRU DV D YLVXDO LQWHUIDFH WR UHVXOWYV
JLIXUH S (v obS D KLHUDUFKLFDO FDWHJRU\ PDS VHW L
HQWHUWDLQPHQW UHODWHG :HE SDJHV OLVWHG E\ <DKRR

JLIXUH S BFUHHQVKRW RI WKH 8QLYHUVLW\ RI :ROYHUKDF
PDSV

)LIXUH 6FUHHQVKRW VKRZLQJ VRPH 8. KHDO8WK WW \DRMU F
HVVHQWLDOO\ *ZDONLQJ" RQ WKH JURXQG DPRQJ EXLOGLQJ\
JLIXUH 6FUHHQVKRW Rl 6WDU:DONHU ' LQIRUPDWLRQ OD¢
)LIXUH 7$HIFKQLFDO FODVVLILFDWLRQ RI :HE PDSV +HDOW

,QWHUDFWLYH 6WDWLF 0DSV FDWHJRU\

JLIXUH S $ JRRG RYHUYLHZ PDS ZLWK D UHG SRVLWLRQDO
WKH ULJKW LQ WKLV VFUHHQVKRW IURP +HDOWKG&\EHUODS F
WKH\ DUH ZLWKLQ D ODUJH PDS OLNH WKH ZRUOG PDS ZKLFK
VFUHHQ

JLJXUH S 6FUHHQVKRW IURP &'& $WODV RI +HDUW 'LVHDV
-DYD DSSOHW LQ DFWLRQ

J)LIXUH $HDOWK&\EHUODS FRPSULVHV WZR PDLQ DUPYV
YLVXDOLVDWLRQ QDYLJDWLRQ DUP LQWHUIDFH OD\HU IRXQ
J)LIXUH (PSOLFLW FRQFHSWYV LQ UHVRXUFH PHWDGDWD P

FOLQLFDO WHUPLQRORJ\ RU FODVVLILFDWLRQ DOORZLQJ I
LPSOLFLW PHDQLQJV V\QRQ\PV DQG VHPDQWLF UHODWLRQV
UHVRXUFH RU LWV PHWDGDWD 6LPLODUO\ XVHU TXHULHV ZI
VHDUFK HQJLQH WR LQIHU WKH LPSOLFLW VHPDQWLFV RI
UHWULHYDO

J)LIXUH S&SOLQLFDO FRGHV RQWRORJ\ ' YRFDEXODI
+HDOWK&\EHUODS '& 5') LQVWDQFHV XVH FOLQLFDO FRGHV W
J)LIXUH 6FUHHQVKRW RI B3URWHJH VKRZLQJ 80/6 VHDUF

8SVRULDVLV  LQ WKH 80/6 WDE



+tHDOWK&\EHUODS O0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

J)LIXUH GFUHHQVKRW RI D 5HVRXUFH ,QVWDQFH )RUP IL
SURMHFW LQ 3URWHJH
JLIXUH S 80/6 WHUPV FDQ EH DOVR LPSRUWHG DV FOD!

FOLQLFDO KLHUDUFK\ DQG DOORZLQJ HDVLHU QDYLJDWLRC
YDOXH IRU WKH '& VXEMHFW VORW

JLIXUH S 6FUHHQVKRW RI +HDOWK&\EHUODSTV '& SURMHFW
JLIXUH S /IDQJXDJH FRGHY ZHUH GHILQHG RQFH DV LQVW|
6FKHPH DQG WKHQ XVHG WR SRSXODWH WKH GF ODQJXDJI
JLIXUH S +HDOWK&\EHUODS UHVRXUFH PHWDGDWD HQWU\ |
JLIXUH S HOV &' 6HDUFK

JLIXUH *HDOWK&\EHUODS VXEVFULEHV WR WKH +21FRGH
VKRZV WKH DFWLYH +21FRGH VHDO DW WKH ERWWRP RI +HDC
J)LIXUH +tHDOWKE&\EHUODSYV VSHFLILF +21FRGH FHUWLILF
VHUYHU

J)LIXUH $SVHDUFK IRU 3% RUUHOLD EXUJGRUIHUL” UHWULH
, &' &0 FRGH +HDOWK&\EHUODS ,&' &0 EURNHULQJ |

WKH UHODWLRQ SURSHUO\ GHILQHG RU UHSUHVINQAMDXEH® L'
E\!'3%RUUHOLD EXUJGRUIHUL" DQ RUJDQLVP 1RWH WKDW
ZRUGV 3 %RUUHOLD EXUJGRUIHUL DUH QRW SUHVHQW LQ WK}
J)LIXUH 6FUHHQVKRW RI +HDOWK&\EHUODS :RUOG 0DS :HE
JLIXUH S 7TKUHH %RG\9LHZHU KXPDQ ERG\ K\SHUPDSV IU
&OLFNLQJ WKH +HDUW &DUGLRYDVFXODU RQ WKH PDLQ +X
PDS Rl WKH &DUGLRYDVFXODU 6\WVWHP &OLFNLQJ WKH +HDLU
PDS ZLWK D GHWDLOHG YLHZ RI WKH +HDUW

JLIXUH S 6WHS Rl :HE9LHZ ZL]DUG LQ $UF9LHZ
JLIXUH S 6WHS RI :HE9LHZ ZL]DUG LQ $UF9LHZ
JLIXUH S 6WHS RlI :HE9LHZ ZLIDUG VKRZLQJ WKH :HE

SBURSHUWLHY GLDORJXH ER[HYV

JLIXUH S 6FUHHQVKRW RI :HE9LHZ Y

JLIXUH S +HDOWK&\EHUODS SDUWLDO ZRUNDURXQGV IRU
JLIXUH 6FUHHQVKRW Rl +HDOWK&\EHUODS :HE 6HUYHU &R
JLIXUH 6FUHHQVKRW RI $UF9LHZ 364/ &RQQHFW" GLDORJ
+HDOWK&\EHUODSfV PHWDGDWD EDVH OLFURVRIWS $FFHVV
JLIXUH S +HDOWK&\EHUODS PHWDGDWD EDVH DV D WDEOH

JLIXUH 6FUHHQVKRW RI %RG\9LHZHU 36HWXS :L]DUG”
JLIXUH 6FUHHQVKRW RI WKH ILQDO VWHS LQ %YRG\9LHZHL
JLIXUH WRG\9LHZHU OLQNLQJ RI LWV YLHZV WR WKH X

WDEOH ZLWKLQ $UF9LHZ *,6 FDQ RQO\ EH GRQH XVLQJ RQH '&

[L



+HOWK&\EHUODS O0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ -

YLIXUH 6FUHHQVKRW RI1 IRXU %RG\9LHZHU 6\VWHPV DQG
YLHZV DQG WKH WDEOH XQGHUO\LQJ RQH RI WKHP LQ S$UF
5HVRXUFHV ~ IHDWXUH Rl %RG\9LHZHU LQ DFWLRQ

YLIXUH B8HOHFWLQJ D 0DS 8QLW 3PHWHUV  LQ WKLV VF
YLHZ LQ $UF9LHZ

)LIXUH SFUHHQVKRW VKRZLQJ WKH +RW/LQN ILHOG W
XQGHUO\LQJ WDEOH RI D %RG\9LHZHU YLHZ LQ $UF9LHZ
YJLIXUH 6FUHHQVKRW RI $UF9LHZ 3)LHOG 'HILQLWLRQ Gl
DGG D QHZ ILHOG WR DQ H[LVWLQJ WDEOH DQG GHILQH LWV
JLIXUH SFUHHQVKRW RI WKH 3&RXQWULHV § ~ WDEO

LQVHUWHG +RW/LQN ILHOG WKDW VWRUHV WKH DGGUHVVH\
SDJHVY RQ +HDOWK&\EHUODS VHUYHU

JLIXUH ™R :HE UHVRXUFHV IURP WKH 8QLWHG .LQJGRI
6\VWHP DUH VHOHFWHG DW WKH VDPH WLPH LQ DOO RSHQ |
6\VWHPV ERG\ PDS DQG WDEOHV 3&RXQWULHV 1 " DQG 3K*t
JLIXUH 6FUHHQVKRW RI +HDOWK&\EHUODS|V %RG\9LHZH

KLHUDUFKLFDO KXPDQ ERG\ WRSLFDO PDSV ZLWK VHPDQWL
VHOHFWHG PHGLFDO KHDOWK UHVRXUFHV RQ WKH :HE E\ FO
JLIXUH 6FUHHQVKRW Rl +HDOWK&\EHUODSfV :RUOG 0DS
,GHQWLI\ EXWWRQ IXQFWLRQ

Y)LIXUH +3IDOWK&\EHUODS +HOS :LQGRZ H[SODLQLQJ WKF
PDS LQWHUIDFH EXWWRQYV

Y)LIXUH 6FUHHQVKRW RI ODSHGLW Y VKRZLQJ WKH PDS
WR EURZVH +HDOWK&\EHUODS UHVRXUFHV E\ UHVRXUFH W\
XQGHUO\LQJ GDWDEDVH

JLIXUH $FUHHQVKRW RI +HDOWK&\EHUODSTV 3%URZV
K\SHUPDS

JLIXUH S +HDOWK&\EHUODS SLORW )J)UHQFK ODQJXDJH LC
ODQJXDJH UHVRXUFHV

JLIXUH SSHDOWK&\EHUODSTV WH[WXDO UHVRXUFH LQC
UHVRXUFH FDWHJRULHYV

JLIXUH SDILQDWLRQ RI +HDOWK&\EHUODS PHWDGDWD EI
JLIXUH S$HDOWK&\EHUODS UHDO WLPH EURNHQ OLQN FKF
JLIXUH S2QH 3UREOHP .QRZOHGJH &RXSOLQJ VHUYLFF
LQWHUIDFHV

J)LIXUH $SFUHHQVKRW RI +HDOWK&\EHUODSYV 3UREOHTI

'"HPRQVWUDWRU

[LL



+HOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ +

JLIXUH S '"LUHFW OLQNV WKDW RSHQ LQ D VHSDUDW
GLITHUHQW VHUYLFH LQWHUIDFHY ZKHQHYHU WKHVH ZHUH F
IRUPDWLYH HYDOXDWLRQ TXHVWLRQQDLUH

JLIXUH SFUHHQVKRW RI SDUWV RI +HDOWK&\EHUODS D
PDSV IRU 3KHDUW GLVHDVHV" 1RWLFH WKH GLIIHUHQFH LQ
DQG 9LVXDO 1HW DSSURDFKHVY DQG WKH PDS FOXWWHU
UHSUHVHQWLQJ HDFK UHVRXUFH GLUHFWO\ RQ WKH PDS XVLC(
JLIXUH S 6FUHHQVKRW RI SDUWV RI +HDOWK&\EHL
PDSV IRU 3JHRJUDSKLFDO SODFHV FRXQWULHV RI (XURSH
EHWZHHQ +HDOWK&\EHUODS DQG 9LVXDO 1HW DSSURDFKHV
PDSSHG DQG VKDSHG HDVW RI 3*HUPDQ\" RQ 9LVXDO 1HW PI

JLIXUH $KH UHODWLRQ EHWZHHQ KLWV SDJH YLHZV D
WUDQVDFWLRQ ORJV

JLIXUH S BHWWLQJ PD[LPXP VHVVLRQ GXUDWLRQ DQG
)LIXUH $JH DQG JHQGHU GLVWULEXWLRQ RI UHVSRQGHQ
HYDOXDWLRQ TXHVWLRQQDLUH

)LIXUH SLVWULEXWLRQ RI WKH KLIKHVW OHYHO RI HGXI
DQG JHQGHU

JLIXUH SROH DQG JHQGHU GLVWULEXWLRQ RI UHVSRQGH
)LIXUH SROH DQG DJH GLVWULEXWLRQ RI UHVSRQGHQW\
JLIXUH 3\SH Rl ,QWHUQHW FRQQHFWLRQ DQG SULPDU\ [
UHVSRQGHQWYV

JLIXUH SRVW IUHTXHQWO\ XVHG :HE EURZVHU

YLIXUH SRVW IUHTXHQWO\ XVHG RSHUDWLQJ V\VWHP
)LIXUH s 7KH RQOLQH TXHVWLRQQDLUH IRUP KD\
UHVSRQGHQWYIV FXUUHQW VFUHHQ UHVROXWLRQ

)LIXUH $FDOHG UHVSRQVH EDU JUDSK VKRZLQJ WKH C

RSLQLRQV RQ WKH XVDELOLW\ RI WKH VL[ LQIRUPDWLRQ LQ\
VHUYLFH

JLIXUH I VWULEXWLRQ RI UHVSRQGHQWVY RSLQLRQV R
ULJKW ZRUGV IRU VHDUFK DQG ILQG WKH ULJKW DUHDV LFRC
YJLIXUH SLVWULEXWLRQ RI RSLQLRQV RQ PHWDSKRU FR
PDSV E\ UHVSRQGHQW UROH

JLIXUH SLVWULEXWLRQ RI UHVSRQGHQWVYT RSLQLROQ\
LQWHUIDFH KHOS

JLIXUH S 'LVWULEXWLRQ RI PDS ORDGLQJ VSHHG E\

FRQQHFWLRQ

[LLL



+HDOWK&\EHUODS O0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

J)LIXUH S'LVWULEXWLRQ RI UHVSRQGHQWVY RSLQLR
+HDOWK&\EHUODS

J)LIXUH S'LVWULEXWLRQ RI UHVSRQGHQWVY RSLQLF
+HDOWK&\EHUODS UHVRXUFH SRLQWHUV WR XVHU TXHULHV |
J)LIXUH S'LVWULEXWLRQ RI UHVSRQGHQWVYTY RSLQL
+HDOWK&\EHUODS UHVRXUFH SRLQWHUV E\ UHVSRQGHQW UF
J)LIXUH ISVWULEXWLRQ RI +HDOWK&\EHUODS XVDELOLW!)
J)LIXUH SVWULEXWLRQ RI WKH LQWHUIDFHY WKDW UHV
DFFRPSOLVK +HDOWK&\EHUODS XVDELOLW\ WDVN

J)LIXUH S$FDOHG UHVSRQVH EDU JUDSK VKRZLQJ WKH

RSLQLRQV RQ WKH XVHIXOQHVV RI WKH VL[ LQIRUPDWLRQ LC
VHUYLFH

YLIXUH $FDOHG UHVSRQVH EDU JUDSK VKRZLQJ WKH
RSLQLRQV RQ WKH XVHIXOQHVV Rl WKH SURSRVHG +HDOWK&
YLIXUH SHVSRQGHQWVY RSLQLRQV RQ ZKHWKHU +HDO\

LQIRUPDWLRQ UHWULHYDO DQG QDYLJDWLRQ QHHGV QRW \
WKDQ RWKHU SRUWDOV JDWHZD\V

JLIXUH SWWLWXGH WRZDUGYV YLVXDO PDSV DV QDYLJDW
J)LIXUH &RPSDUDWLYH WDVN UHVXOWY E\ UHVSRQGHQV
JLIXUH $FFHVV I[UHTXHQF\ Rl +tHDOWK&\EHUODS :HE VLYV
JLIXUH S "LVWULEXWLRQ RI WKH GLIIHUHQW DGYHUWL
UHVSRQGHQWYV ILUVW OHDUQHG DERXW +HDOWK&\EHUODS

JLIXUH SJURQW SDJH RI 6DZPLOOYYV VWDWLVWLFV IRU

6DZPLOO KDV HVWDEOLVKHG LWVHOI DV D :HE VHUYHU RQ ¢
PDFKLQH XVHG IRU WKLY DQDO\VLVY QRW +HDOWK&\EHUODS

JLIXUH SUDSKV RI +HDOWK&\EHUODS VHUYHU WUDIILF
SHULRG RI WKLV VWXG\

JLIXUH BRS WHQ GD\V E\ WUDIILF IRU GD\ SHULRG R\
JLIXUH $YHUDJH WUDIILF RQ HDFK GD\ RI WKH ZHHN
SHULRG

JLIXUH $P$HDOWK&\EHUODS VHUYHU UHVSRQVH WR KLWYV
JLIXUH B3RS ILOH W\SHVY DFFHVVHG E\ +HDOWK&\EHUODS
SHULRG RI WKLV VWXG\ E\ QXPEHU RI KLWV

JLIXUH SHDOWK&\EHUODS LQWHUIDFHVY E\ SRSXODULW\
DFFHVVLQJ HDFK LQWHUIDFH

JLIXUH SRVW DFWLYH FRXQWULHYVY GRPDLQV WRS WH(

GXULQJ WKH GD\ SHULRG RI WKLV VWXG\ VRUWHG E\ QXPE
GRPDLQ QRQ KXPDQ URERW YLVLWRUV LQFOXGHG

[LY



+HOWK&\EHUODS O0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ +

JLIXUH OSRVW DFWLYH FRXQWULHYVY GRPDLQV WRS WH(
GXULQJ WKH GD\ SHULRG RI WKLV VWXG\ VRUWHG E\ QXPE
GRPDLQ SDJH YLHZV E\ QRQ KXPDQ URERW YLVLWRUV LQFOX

JLIXUH S 7RS :HE EURZVHU W\SHV DFFHVVLQJ +HDOWK&\
SHULRG RI WKLV VWXG\ VRUWHG E\ SDJH YLHZV H[FOXGLQJ
J)LIXUH S 9HUVLRQ GLVWULEXWLRQ RI OLFURVRIW ,QWHU
+HDOWK&\EHUODS GXULQJ WKH GD\ SHULRG RI WKLV VWXG\
J)LIXUH S 7RS WHQ RSHUDWLQJ VA\VWHPV DFFHVVLQJ +HI
GD\ SHULRG RI WKLV VWXG\ VRUWHG E\ WKH QXPEHU RI XQLT
JLIXUH S +HDOWK&\EHUODS LQ :HE79 YLHZHU

JLIXUH RS VSLGHUV URERWVYV WKDW KLW +HDOWK&\E
SHULRG RI WKLV DQDO\VLYV

JLIXUH S ‘HE VHDUFK HQJLQHY SHRSOH XVHG WR ILQG +|
J)LIXUH 6FUHHQVKRW RI 9LVXDO5RXWH D JUDSKLFDO W
E\ 9LVXDOZDUH ,QF

J)LIXUH H%& 1HZV DQG 6SRUW ORFDWLRQ EDVHG FRQWH
J)LIXUH SSDWHJRULVLQJ DQG FODVVLINLQJ UHVRXUFHV |
DFFRUGLQJ WR GLIITHUHQW ILHOGYV LQ WKHLU '& PHWDGDWD L
JLIXUH SKUHH LQWHUUHODWHG FDWHJRULHV RI PHWEL
SHUVRQDOLVH D XVHUfV H[SHULHQFH

J)LIXUH 8VLQJ D WHUPLQRORJ\ VHUYHU FDQ KHOS IRUP
VXEMHFW TXHULHVY SDVVHG WR +HDOWK&\EHUODS

J)LIXUH SHWDGDWD DORQH LV QRW HQRXJK IRU VXFFHYV

([ DPSOH VKRZLQJ KRZ RQWRORJLHV FDQ EH XVHG WR LQI
PHQWLRQHG LQ HLWKHU WKH UHVRXUFH RU LWV PHWDGDWD

J)LIXUH BKLVY GLDJUDP LOOXVWUDWHY VRPH RI WKH SRVY)\
DQG PHUJHG WRJHWKHU LQ +HDOWK&\EHUODS DQG WKHLU

+HDOWK&\EHUODSTV PDLQ 'XEOLQ &RUH PHWDGDWD YRFDEXO
JLIXUH GRFN XS VFUHHQVKRW RI WKH SURSRVHG EURZV
VXEFDWHJRULHV RI WKH PDLQ WRS OHYHO ,&'° &0 FDWHJR

[Y



+HDOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ.

$FNQRZOHGJHPHQWYV

7TKH DXWKRU ZLVKHVY WR DFNQRZOHGJH DQG WKDQN C
GHYHORSPHQW RI WKLV ZRUN ,Q SDUWLFXODU , ZLVk
SRXGVDUL 6HQLRU /HFWXUHU LQ OHGLFDO ,QIRUP
,QIRUPDWLFV &LW\ 8QLYHUVLW\ DQG 3URIHVVRU (ZDl
6FKRRO RI ,QIRUPDWLFV &LW\ 8QLYHUVLW\ IRU WKH
IHHGEDFN ZLWKRXW WKHLU KHOS WKLV WKHVLV ZRXO
, ZRXOG DOVR OLNH WR WKDQN 'U 1DWDO\D ) 1R\ O
OHGLFDO ,QIRUPDWLFV ODERUDWRU\ DW 6W&0Q6RUG 8!
WDIRU 3URWDpPJp IJUHH RI FKDUJH IRU WKH SXUSRVH
FULWLFDO FRPPHQWY DQG VXSSRUW 6SHFLDO WKDQ
$XVWLQ SUHVLGHQW RI *HR+HD®WR&G\9IHZHBG6Y ZKEF WHEK
9HUVLRQ I®¥HH RI FKDUJH IRU WKLV UHVHDUFK , DOVF
+XQW SUHVLGHQW RI <DNL 7HFKQRORJLHV 86 IRU S
, &' &0 VHDUFK WHFIKDQBBRHADUFK JUDQW WR EXLOG +|
6HPDQWLF 6 XEMHFW 6HDUFK (QJLQH

| $W WKH WLPH WKLV UHVHDUFK ZDV GRQH D OLFHQFH IRU WK
DYDLODEOH IRU SXEOLF GRZQORDG WKH 2SHQ 6RXUFH HGLWLR(



+HDOWK&\EHUODS 0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

'HFODUDWLRQ

7KH 8QLYHUVLW\ /LEUDULDQ KDV WKH GLVFUHWLRQ W
RU LQ SDUW ZLWKRXW IXUWKHU UHIHUHQFH WR WKH |
FRSLHY PDGH IRU VWXG\ SXUSRVHV VXEMHFW WR QRL



+HDOWK&\EHUODS 0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

S3HHU UHYLHZHG 3XEOLFDWLRQV $ULVLQJ RXW RI WKL\

-RXUQDO 3DSHUV

.DPHO %RXDRXGWDUL $9 &DUVRQ (5 7RZDUGV D VH
+HDOWK&\EHUODSTV WRRO IRU EXLOGLQJ DQ 5') PHW
UHVRXUFHVY EDVHG RQ WKH 4XD O DIHE GFXE ®EQ HRAUH
ORQLWRU-XO 07 $YDLODEOH IURP

KWWS ZZZ PHGVFLPRQLW FRPISXE YRO QR s
.DPHO %RXGRX®YDUL $9 &DUVRQ (5 $ VLPSOH PHW
K\SHUPDSV ZLWK G\QDPLF,GWWD & D WH REQDO ORKRZXD C
*HRJUDSKLHMWXJ O O $YDLRWHGH [AZAZPLL
KHDOWKJHR&7DSKLFV FRP FRQWHQW SGI . 0 0
.DPHO %RXGRX®YDUL $9 &DUVRQ (5 +HDOWK&\EHUI
9LVXDO %URZVHU RI OHGLFDO ,QWHUQHW 5HVRXUFH
+XPDQ %RG\ OHMDBWRUQIRUPDWLRQ DQG /LEUDULHYV
'HF $FFHSWHG 0D\ LQ SUHVV

.DPHO %RXBDRXG¥DUL $9 &DUVRQ (5 $ '\QDPLF 3URE
.QRZOHGJH /LQNLQJ 6HPDQWLF :HE 6HOWIGAH DMDVHG
,QIRUPDWLFV 7KH ,QWHUQHW LQ OHGLFLQH

5HODWHG -RXUQDO 3DSHUV $OVR E\ WKH $XWKRU
.DPHO %RXOGRXG®GYDUL $9 &DUVRQ (5 +HDOWK *HRPL
6 XLWH RI THFKQRORJLHYV LQ +HDOWK DQ® XUHODWKF
RI %LRPHGLFDO ,QFHRQPDWLFYV $YDLODEOH IURP
KWWS ZZZ LGHDOLEUDU\ FRP OLONV GRL ME|
.DPHO %RXOGRX®YDUL $9 *RUGRQ & OXLU *UD\ -$ 7tk
%HQFKPDUNLQJ LQ $VVHVVLQJ :HE 5HVRXUFHV IRU V
ILEUDU\ RI WKH 1DWLRQDO HOHFW-RXYLGD QA RU DUKH\GILRF
, QWHUQHW 5HVYBDDUF& H $YDLODEOH IURP
KWWS Z7ZZ MPLU!RUJ O OH
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http://www.idealibrary.com/links/doi/10.1006/jbin.2001.1015
http://www.jmir.org/200_l/l/e5/

+WDOWK&\EHUODS 0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

&RQIHUHQFH 3DSHUV $EVWUDFWYV

.DPHO %RXBRXGOWDUL $9 &DUVRQ (5 +HDOWK&\EHU
2QWRORJ\ LQ 3URWpJp 3UHVHQWHG DW WKH )LIV
6&+,1 -XO\ 1HZFDVWOH 8. $YDLODEOH IURP
KWWS SURWHJH VWDQIRUG HGX RQWR,RJLHV GXEC
RQWRORJ\ DQG

KWWS ZZZ VFKLQ QFO DF XN SURWHJH SUHVHQ
.DPHO %RXGRX®YDUL $9 &DUVRQ (5 +HDOWK&\EHU(
+HDOWK &\EHUVSDFH 8VLQJ +\SHUPHGURFHHDB QG J&OF
WKH JLUVW (XURSHDQ &RQIHUHQFH IRU *HRJUDSKLF
+HDOWK 6HSWHPEHU $YDGRIDIEDHOI®RB.

KWWS JLV VKHIILHOG DF 8N QHZFRQIHUHQFHSDJH\
.DPHO %RXBRXGVDUL $9 &DUVRQ (5 $ '\QDPLF 3URE
&RXSOLQJ 6HPDQWLF :HE 6HUYLFH ,Q 'HOOD OHD 9
$UYDQLWLYV 73URIEHMEAR DIV RI WKH WK :RUOG &RQJL

OHGLFLQH 'HFHPEHU 8GLQH ,WDO\ 7HFKQRORJ
$PVWHUGDP ,26 3UHVV $YDLODEOH IURP
KWWS PHGQHW GQQP XQLXG LW SURFHHGLQJV

7TKHUH DUH RWKHU VXEPLWWHG MRXUQDO SDSHUV E\
3OHDVH UKWHMWWUS WRKHDOWKF\EHUPDS VHPDQWLFZHE RU.
OLVW RI SXEOLFDWLRQV DULVLQJ RXW RI WKLV SURMH
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http://protege.stanford.edu/ontoIogies/dublincore/hcm_dc_in_protege.zip
http://www.schin,ncl.ac.uk/protege2001_/presentations/newcastle_20010718,ppt
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+HDOWK&\EHUODS 0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ

$SEVWUDFW

+HDOWK&\EHUODS KWWS KHDOWKF\EHUPDS VHPDQWLF ZH
KHDOWKFDUH SURIHVVLRQDOV DQG OLEUDULDQV SDWLHQW
SDUWV RI PHGLFDO KHDOWK LQIRUPDWLRQ UHVRXUFHV LQ
UHWULHYDO DQG QDYLJDWLRQ KWWB &HEDQVRILFIDQLEVZ
KWWS ZZZ VHPDQWLFYHERREH WKH QH[W JHQHUDWLRQ :R
PDFKLQH UHDGDEOH VHPDQWLFV DQG FRQWH[W WR WKH FXU
+HDOWK&\EHUODS IHDWXUHV DQ XQFRQYHQWLRQDO XVH RI
PDS FRQFHSWXDO VSDFHV RFFXSLHG E\ FROOHFWLRQV RI PH
PDSSLQJ WKH VHPDQWLF DQG QRQ JHRJUDSKLFDO DVSHFW\
PHWDSKRUV +HDOWK&\EHUODS DOVR FROOHFWV DQG PDS\
UHVRXUFHV 6RPH RI +HDOWK&\EHUODS :HE LQWHUIDFHV DU
FOLQLFDO KHDOWK WRSLF E\ SURYHQDQFH DQG E\ W\SH Z
IRU EURZVLQJ UHVRXUFHV E\ ODQJXDJH DQG D GLUHFWRU
+HDOWK&\EHUODS 6HPDQWLF 6XEMHFW 6HDUFK (QJLQH WKD'
NH\ZRUG EDVHG VHDUFK HQJLQHV DQG VXSSRUWV V\QRQ\P
VRPH VHPDQWLF UHODWLRQVKLSY EHWZHHQ WHUPV
+HDOWK&\EHUODS DGRSWV D FOLQLFDO PHWDGDWD IUDPHZ
YRFDEXODU\ RU RQWRORJ\2,&' &0 FOLQLFDO FODVVLILFDW
FRGLQJ VFKHPHV VHUYH DV D UHOLDEOH FRPPRQ EDFNERQF
WRSLFDO FODVVLILFDWLRQ WRSLFDO YLVXDOLVDWLRQ DQG
PHWDSKRUV DQG HQKDQFHG LQIRUPDWLRQ UHWULHYDO DQ
'XEOLQ &RUH PHWDGDWD VHW ZLWK +HDOWK&\EHUODSYTV R
VHOHFWHG KLJK TXDOLW\ UHVRXUFHV +HDOWK&\EHUODS WK]I
LQWHUDFWLYH QDYLJDWLRQDO F\EHUPDSV IURP WKH PHWDG
IDPLOLDU PHWDSKRUV IRU LPDJH ZRUG DVVRFLDWLRQ WR JL
RI ZKDW LV DYDLODEOH LQ WKLV FRPSOH[ FRQFHSWXDO VSI
KHOS WKHP QDYLJDWH LW PRUH HIILFLHQWO\ DQG HIIHFWLYF
+HDOWK&\EHUODS F\EHUPDSV FDQ EH FRQVLGHUHG DV VH
EURZVLQJ YLHZV Rl WKH XQGHUO\LQJ UHVRXUFH PHWDGDWI
PHWULF IRU VSDWLDOLVDWLRQ 3VHPDQWLF GLVWDQFH"~ LV
VXLWHG IRU WKH VHPDQWLF FDWHJRULVDWLRQ DQG QDYLJ
UHVRXUFHV +HDOWK&\EHUODS DOVR LQWURGXFHV D XVHIXO
Rl WRSLFDO FRYHUDJH JDSV LQ LWV UHVRXUFH SRRO XVLQ
VI\VWHPV 7KH SURMHFW IHDWXUHV D FRVW HIITHFWLYH PHWK
PHWDGDWD EDVH GULOO GRZQ IXQFWLRQDOLW\ ,W DOVR GF
5HFRUG WR 2QOLQH ,QIRUPDWLRQ 6HUYLFHV OLNH +HDOWK
XVLQJ FOLQLFDO FRGHV DV FULVS SUREOHP NQRZOHGJH OLC
7KH 6HPDQWLF 6XEMHFW 6HDUFK (QJLQH TXHULHV WKH VDPF
([SOLFLW FRQFHSWV LQ UHVRXUFH PHWDGDWD PDS RQWR
DOORZLQJ WKH VHDUFK HQJLQH WR LQIHU LPSOLFLW PHDQL¢
GLUHFWO\ PHQWLRQHG LQ HLWKHU WKH UHVRXUFH RU LWV P
VDPH RQWRORJ\ DOORZLQJ WKH VHDUFK HQJLQH WR LQIHU V
WKHP WR RSWLPLVH UHWULHYDO

$ IRUPDWLYH HYDOXDWLRQ VWXG\ Rl +HDOWK&\EHUODS SLO
TXHVWLRQQDLUH LQ DGGLWLRQ WR DQDO\VLV RI +HDOWK
FRQGXFWHG GXULQJ WKH SHULRG IURP  $SULO WR  -X
7KLV WZR PHWKRG HYDOXDWLRQ DSSURDFK ZDV JXLGHG E\ F
(YDOXDWLRQ DQG 3HUIRUPDQFH OHDVXUHV 7RRONLW DPRQJ
0DQ\ H[FLWLQJ IXWXUH SRVVLELOLWLHY KDYH EHHQ DOVR L
GHYHORSPHQW RI +HDOWK&\EHUODS DV D FXVWRPLVDEOH C
VHUYLFH

,QWHUQDWLRQDO &ODVVLILFDWLRQ RI 'LVHDVHYV WK SHYLVLRQ &OLQLFDO O


http://www.w3.org/200l/sw/
http://www.semanticweb.org

+HDOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ

$LPV DQG 2EMHFWLYHV

37KH DSSOLFDWLRQ RI *,6 LV OLPLWHG RQO\ E\ WK
2-DFN 'DQJHUPRQG 3UHVLG

%DFNJURXQG DQG ORWLYDWLRQ

7KH ,QWHUQHW LV D VI\VWHP ZLWK XQLPDJLQDEOH ER
RZQ PDS %XW DV ZH VXUl WKH :HE ZH FDQ RQO\ DS
DQ\ JLYHQ WLPH :H FDQQRW IRU H[DPSOH ILJXUH R>
DUH YLVLWLQJ WR WKH UHVW RI WKH :HE KRZ LW PH
RU KRZ WKH UHVW RI WKH :HE ORRNV OLNH :H FDQ k
WR D UHVRXUFH ZH YLVLWHG MXVW IHZ KRXUV DJR
'HE UHVRXUFHV FRYHULQJ QDUURZHU EURDGHU UHC
FXUUHQWO\ ORRNLQJ DW DQG H[FHSW ZKHQ ZH KD
FDQQRW SODQ RXU :HE MRXUQH\V DKHDG :H QHHG D
,GHDOO\ ZH VKRXOG EH DOVR DEOH WR OLQN RXU KH
PDSV DQG XVH WKHP RU WKH XQGHUO\LQJ LQIRUPDYV
WKHVH TXHVWLRQV LQ WKH ULJKW SODFH DQG DW WK
0DSV DUH ZHOO NQRZQ DV SRZHUIXO JUDSKLF WRROV
FRPPXQLFDWH DQG QDYLJDWH VSDWLDO DQG RU VSD
VRPH FRQFHSWXDO VSDFH IRU PDSSLQJ LQ ZRUOGV
EH VHHQ GLUHFWO\ O0ODSV EXLOG RQ KXPDQVY SRZH!
'HE QDYLJDWLRQDO PDSV VKRXOG EH DOVR EDVHG F
YDULDEOHV WR HQVXUH WKHLU VSDWLDO OHJLELOL
QDWXUH RI WKH :HE

* 6 *HRJUDSKLF ,QIRUPDWLRQ 6\WWHPV WDNH VLPSC
SURYLGLQJ FRQWH[WXDO OLQNV EHWZHHQ PDSV DQG
Rl IHDWXUHV RQ WKH PDSV DUH VWRUHG 2Q WKH :t
VHQVLWLYH FOLFNDEOH PDSV K\SHUPDSV 7KH TXI
REYLRXVO\ GHSHQG RQ WKH TXDOLW\ RI WKH LQIRUPLE

$LPV DQG OLVVLRQ 6WDWHPHQW

+HDOWK&\EKWOWES KHDOWKFYEHUPDS VDHMHEQE\DL\VFHE G EV |
WKDW DLPV DW PDSSLQJ PHGLFDO KHDOWK LQIRUPD


http://healthcvbermap.semanticweb.org

+HDOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLAQ.

DQG QRYHO ZD\V WR GHOLYHU D VHPDQWLFDOO\ VX!
DQG FRQVXPHUV WKH JHQHUDO SXEOLF SDWLHQWV
KHOSLQJ WKHP SODQ PDQDJH VHDUFK DQG QDYLJD
HIILFLHQWO\ DQG HIIHFWLYHO\ 7KLV LV DEKLHYHG V
FDWHJRULVDWLRQ DQG LQWHUDFWLYH K\SHUPHGLE
LQIRUPDWLRQ F\EHUVSDFH XVLQJ PHWDGDWD FOL
+HDOWK&\EHUODS RQO\SDWWRMPYWDVOWRORDBHDOWK

,QWHUQHW UHVRXUFHV DQG VHUYLFHV

2EMHFWLYHYV

ZLWK PHDVXUDEOH RXWFRPHYV

$ QDYLIJDWLRQDO K\SHUPDS IRU EURZVLQJ FROOHFW
VKRXOG EH LGHDOO\ GULYHQ E\ DQ XQGHUO\LQJ PHW
LQIRUPDWLRQ DERXW LQIRUPDWLRQ GHVFULELQJ
FRPSULVHV WZR PDLQ DUPV RU OD\HUV 7KH WRS C
LQWHUIDFH OD\HU LV IRXQGHG XSRQ D UREXVW VHP

6HPDQWLF $UP 2EMHFWLYHYV

D 7R GHILQH DQG PRGHO D VXLWDEOH IUDPHZRUN \
VWDQGDUGY UHFRPPHQGDWLRQV WR VXLW WKH GF
UHVRXUFHV

E 7R LPSURYH UHVRXUFH PHWDGDWD TXDOLW\ DQ
FOLQLFDO FRGHV IURP D FRQWUROOHG YRFDEXOL
UHVRXUFH FRQWHQWYV

F 7R SURSRVH DQG H[DPLQH ZD\V RI UHDVRQLQJ VH
LQFOXGLQJ FOLQLFDO FRGHV EH\RQG VLPSOH TX
RWKHU UHODWHG DQG XVHIXO NQRZOHGJH EDVHYV
SXUSRVH RI FXVWRPLVLQJ WKH ODQJXDJH LQWHUI
WR FRQVXPHUV DQG RIIHULQJ WKHP ORFDWLRQ VSF

G 7R EXLOG D SLORW PHWDGDWD EDVH GHVFULELQ.
UHVRXUFHVY EDVHG RQ WKH DERYH IUDPHZRUN ZLW
TXDOLW\ EHQFKPDUNLQJ PHDVXUHV

H 7R GHYHORS D SLORW OHGLFDO 6HPDQWLF 6XEM
FRQYHQWLRQDO IUHH WH[W DQG NH\ZRUG EDVHG VI



+HDOWK&\EHUODS 0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ

GLVHDVH YDULDQWY VXEW\SHVY DV ZHOO DV VR
PHGLFDO KHDOWK WHUPV

7R GHYHORS D SLORW FOLQLFDO 3UREOHP WR .C
FOLQLFDO FRGHV WR FRQWH[WXDOO\ OLQN WKH (C
PHWDGDWD EDVH

9LVXDOLVDWLRQ 1DYLJDWLRQ $UP 2EMHFWLYHYV

7R ILQG DQ HIIHFWLYH VHPDQWLF PHWULF EDVHG
EDVLV IRU WKH WRSLFDO PDSSLQJ RI PHGLFDO
F\EHUVSDFH

7R ILQG DQG XVH VXLWDEOH VSDWLDOLVDWLRQ P/
EURZVH DQG QDYLJDWH PHGLFDO KHDOWK LQIRU
GLITHUHQW EXW FRPSOHPHQWDU\ zZD\V EDVHG RQ
HOHPHQWY LQ WKH UHVRXUFH PHWDGDWD EDVH 7|
FDUU\LQJ D UHYLHZ FULWLTXH RI VRPH H[LVWLQJ L
7R XVH *,6 WR DXWRPDWH WKH FODVVLILFDWLRQ
YLHZV QDYLJDWLRQDO F\EHUPDSV RI WKH UHVRXU
F\EHUPDSSLQJ PHWKRGYV

7R GHYHORS D PHWKRG IRU LGHQWLI\LQJ WRSLFD
UHVRXUFHYV

7R GHYHORS D FRVW HIIHFWLYH VROXWLRQ IRU VI
OLQNV GULOO GRZQ IXQFWLRQDOLW\ RQ WKH :HE
JHQHUDWHG QDYLIJDWLRQDO PDSV RQ WKH :HE ZKl
XQGHUO\LQJ UHVRXUFH PHWDGDWD EDVH WKHVI
+HDOWK&\EHUODS SLORW VHUYLFH RQ WKH :HE , W
VDPH VROXWLRQ WR SXEOLVK RWKHU LQWHUDFWLY
RI' UHDO ZRUOG KHDOWK SUREOHPYV

7R GHYHORS D VWUDWHJ\ IRU PDLQWDLQLQJ WKH
DQG GHDOLQJ ZLWK SUREOHPVY UHODWHG WR :HE U}l

(YDOXDWLRQ 2EMHFWLYHV

7R LGHQWLI\ WKH QHHG DQG UHDVRQV IRU HYDO
LQWHUIDFHVY RQ WKH :HE DQG LQYHVWLJDWH DQG
FRQGXFWLQJ WKLV HYDOXDWLRQ DQG DQDO\VLQJ L!



E

+HOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

7R FRQGXFW D VPDOO VFDOH IRUPDWLYH HYDOXD
XVLQJ VXLWDEOH PHWKRGY GHYHORSHG LQ WKH D
LGHQWLI\ DQ\ XVHIXO OHVVRQV WKDW FRXOG EH OF
FRXOG KHOS LPSURYLQJ +HDOWK&\EHUODS LI WKH
WKH FXUUHQW SURMHFW SODQ DQG WLPHOLQH



+HDOWK&\EHUODS 0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLC

3buw , /LWHUDWXUH 5HYLHZ



+HOWK&\EHUODS 0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

7TRZDUGY D 6HPDQWLF OHGLFDO :HE OHWDGDWD
6HUYLFHV

%DFNJURXQG /LPLWDWLRQV RI WKH &XUUHQW :HE I

7KH EFXUUHQW :HE LV SULPDULO\ GHVLJQHG IRU
FRQVXPSWLRQ :HE FRQWHQW LV RQO\ LQWHQGHG IR
IRUPDWWLQJ DQG SUHVHQWDWLRQ WR PDFKLQHYV
GLIILEXOWLHY ORFDWLQJ ZKDW WKH\ ZDQW RQ WKH
OLNH WU\LQJ WR ILQG D QHHGOH LQ D KD\WWDFN %k
FRQWHI® FRPOWBRRWIGLIIHUHQW :HE UHVRXUFHV WKH
KHOS LQ WKLV UHJDUG &XUUHQW :HE VHDUFK HQJL!
DSSURYHG PHGLFDO JXLGHOLQHV IURP H[SHUWVY RS
HDVLO\ WHOO D SHUVRQDO KRPH SDJH IURP DQ DEFDG
JUHH WH[W ZRUG EDVHG RU SKUDVH EDVHG V
KWWS Z2ZZ JRRICHOWPDPLYXWWS ZZZ DOWDYLVRWD FF
KWWS ZZZ O\ARYGFRFFKWWS ZZZ H[FWWSLFR®O\ UH
LQQXPHUDEOH FRPSOHWHO\ LUUHOHYDQW 3KLWV’" UF
> @ DQG PLJKW PLVV LPSRUWDQW UHVRXUFHV )UH
HITHFWLYH IRU WKH IROORZLQJ UHDVRQV > @
WKH VRXJKW SDJH PLJKW EH XVLQJ D GLIIHUHQW V
FRQFHSW 30\RFDUGLDO LQIDUFWLRQ  DQG ®FRURQ
DOWKRXJK WKH\ DUH WKH VDPH
VSHOOLQJ PLVWDNHV DQG YDULDQWY DUH FRQVLG
SSVRULDVLV' FRUUHFW VSHOOLQJ DQG 3SVRULDL
PDWFKHG 6LPLODUO\ 3DQDHPLD° FRUUHFW 8. VS]
VSHOOLQJ FDQQRW EH PDWFKHG DQG
VHDUFK HQJLQHV FDQQRW SURFHVV +70/ +\SH
LQWHOOLJHQWO\ DQG DUH XQDZDUH RI WKH DFW
GLIIHUHQW :HE UHVRXUFHV )RU H[DPSOH VHDUFKL
UHWULHYH DOO WKH GRFXPHQWY FRQWDLQLQJ WKL
QRW EH UHOHYDQW 3SVRULDVLV® ZDV MXVW PHQW
HJ XQGHU D 36HH DOVR’ KHDGLQJ DQG LV QRW W
(YHQ ZKHQ VRSKLVWLFDWHG VWDWLVWLFDO WHFKQLT
3XEOHGYV 5(/$7(" $57,&/(6 IXQFWLRQ WKH UHVXOWYV


http://www.google.com
http://www.altavista.com
http://www.lycos.com
http://www.excite.com

+HDOWK&\EHUODS O0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

WKHLU UHOHYDQFH > @ /LX DQG $OWPDQ > @ GHYHC
Rl D ELEOLRJUDSK\ EDVHG RQ 3XEOHGYV 5(/$7(' $57
RQO\ GHPRQVWUDWH D UHFDOO RI D VWULFW UH
DQG D SDUWLDO SUHFLVLRQ LQFRPSOHWH UHOHY!
0DQ\ SHRSOH KDYH SURSRVHG XVLQJ 1DWXUDO /DQJ;
'HE SDJHV B8QIRUWXQDWHO\ 1/3 LV VWLOO LPPDWXL
WUHPHQGRXV REVWDFOHYV OLNH WKH LQWHUSUHWDW
IRU D KXPDQ UHDGHU > @
2Q WKH RWKHU KDQG KXPDQ PDGH :HE FDWDORJXHV
DQG WKH 2SHQ 'LUHKFWRI\ GPREREWH UHVRXUFHV DU
XQGHU GLIIHUHQW FDWHJRULHVY DUH QRW PXFK EHW
FKDQJLQJ ZLWK VR PXFK LQIRUPDWLRQ WKDW KXPD
SRVVLEO\ NHHS XS > @ ORUHRYHU WKHUH LV IUHTXH
FDWHJRULHV LQ D :HE FDWDORJXH DQG LPSUHFLVLRC
OHDGLQJ WR FRQIXVLRQ DV WR ZKDW WR H[SHFW XQG
'LWK DOO FXUUHQW V\VWHPV LUUHVSHFWLYH RI WK
VRPHRQH ZKR FDQQRW ILYG ZXK®WDWRAYV ZDRMN HRBUR
RQO\ EH DOOHYLDWHG LI VHDUFK HQJLQHV QR ORQJ}
RQ WKH VHPDQWLF FRQFHSWV XQGHUO\LQJ WKH L¢
UHODWLRQVKLSY 7KH 6HPKXOGWLF ZZ ¥ QRWIDIMBLWZH
KWWS ZZZ VHPDQNPWZBW RUHDWLQJ WKH QH[W JH
'HE ZKHUH LQIRUPDWLRQ VHPDQWLFV RU PHDQLQJ I
S XQGHUVWRRG ~ E\ PDFKLQHV DV ZHOO DV E\ KXPD
VHPDQWLFV WR WKH FXUUHQWO\ SUHVHQWDWLRQ ED
PRUH *LQWHOOLJHQW  PDFKLQH WR PDFKLQH FRPP]
LQWHURSHUDELOLW\ DQG VKRXOG XOWLPDWHO\ HPS
Rl WKH LQIRUPDWLRQ PDQDJHPHQW DQG UHWULHYDO
FXUUHQW :HE > @ OHWDGDWD RQWRORJLHV DQG
SLYRWDO LQJUHGLHQWY RI WKH IRUWKFRPLQJ 6HPDQ
2QWRORJLHV 'HILQHG

2ULJLQDOO\ D SKLORVRSKLFDO GLVFLSOLQH RQWROI
VFLHQFH LQ VXFK GLYHUVH DUHDV DV NQRZOHGJ!
SURFHVVLQJ PDFKLQH OHDUQLQJ GDWDEDVHYV L C


http://dmoz.org/
http://www.w3.org/2001/sw/
http://www._semantic_web._org

+HDOWK&\EHUODS O0ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ

NQRZOHGJH GLVFRYHU\ DQG PDQDJHPHQW WUDQVII

SURSHU NQRZOHGJH UHSRVLWRULHVY PXOWL DJHQW

@ .QRZOHGJH (QJLQHHUV DUH QRZ FDOOHG 2QWRO

VHDUFKHY UHODWH WKH LQIRUPDWLRQ RQ D SDJH '

LQIHUHQFH UXOHV DQG KHOS XV GHYHORS DJHQWYV

ZKRVH DQVZHUV GR QRW UHVLGH RQ D VLQJOH :HE SC

$Q RQWRORJ\ LV D FRQVHQVXDO VKDUHG DQG IRUPL

LPSRUWDQW LQ D JLYHQ GRPDLQ DQG WKHLU SURSH

WKHP LH LW LV D FRRER®OWX DO HFQRZFDHGELIRIQ RI D F

> @ 2QWRORJLHV DOVR KHOS HVWDEOLVKLQJ FER

EHWZHHQ PHPEHUV RI D FRPPXQLW\ RI LQWHUHVW

DXWRPDWHG DJHQWV > @

BWRIIHO DQG FROOHDJXHV > @ GLVWLQJXLVK EHWZH
7UDGLWLRQDO RQWRORJLHV FRQVLVWLQJ RI RQO\
'HVFULSWLRQ )UDPHZRUN 5') VFKHPD2VHH EHORZ
JWNEULG RQWRORJLHV FRPELQLQJ ERWK RQWRORJLI
WKHUHRQ FRUUHVSRQG WR 5') VFKHPD 5') LQVWD

OHUJLQJ PXOWLSOH RQWRORJLHV NQRZOHGJH GRP

QHFHVVDU\ WR VROYH UHDO ZRUOG SUREOHPV 6KD

WLPH PDNH V\VWHPV PRUH IOH[LEOH DQG IDFLOLWI

H[DPSOH LV 0(/,6$ O(GLFDO /LWHUDWXUH 6HDUFK

LQIRUPDWLRQ UHWULHYDO DJHQW WKDW PHUJHV D F

OHGLFDO 6XEMHFW +HDGLQJV RQWRORJ\ 0(/,6$ GHP

YHU\ XVHIXO LQ HQKDQFLQJ :HE VHDUFKHV > @

5') DV D 6HPDQWLF :HE 2QWRORJ\ 5HSUHVHQWDWL

,Q KLV RULJLQDO SURSRVDO WKDW JDYH ULVH WR
PHQWLRQHG VRPH LGHDV YHU\ FORVHO\ UHODWHG WHF
5') 5HVRXUFH 'HVFULSWLRQ )UDPHZRUN ,Q SDUWL
ODEHOOHG JUDSK PRGHO ZLWK OLQN DQG QRGH W\SF
LQ DGGLWLRQ WR VLPSOHU GRFXPHQW OLQNLQJ > @
5') LV D : & :RUOG :LGH :HE &RQVRUWLXP UHFRPPHC
FDQ EH VHULDOLVHG DV ;0/ WKH H[WHQVLEOH ODUN
NQRZQ EUDQFK RI PDWKHPDWLFVY JUDSK WKHRU\ SO



+HDOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ

DFTXLVLWLRQ DQG UHSUHVKQWBW LZZQ ER RRXIQALEVU G\
GHWDLOV Rl 5') ORGHO 7KHRU\ 5') FDQ UHSUHVHQ\
FDQQRW 2EMHEFW $WWULEXWH 9DOXH WULSOHV RU
EDVLV RI 5') 7KH 2EMHFW 6XEMHFW LV XVXDOO\
8QLYHUVDO 5HVRXUFH ,GHQWLILHU 7KH $WWULEX
UHVRXUFH 7KH 9DOXH RI WKLV $WWULEXWH 2EMHFEW
85,V RU HYHQ PHWDGDWD LQVWDQFHV > @

5') RIITHUV D VLPSOH IRUPDW IRU D YHU\ VPDOO VXEV
QR VXSSRUW IRU YDULDEOHV UXOHV TXDQWLILHUV
SRVVLEOH WR XVH LW IRU PRGHOOLQJ RQWRORJLHV
IURP DVVHUWLRQV RU IURP FRPELQLQJ VHYHUDO DV
ORJLF WKH V\QWD[ RI 5') LV GHFODUHG LQ DQ 5') V
VSHFLILF WR WKH DSSOLFDWLRQ DW KDQG LQVWHDG
5') VFKHPD LV XVHG WR GHILQH WKH VHW RI UHVRX
LQFOXGLQJ FRQVWUDLQWY IRU UHVRXUFH HJ UL
FRQVWDQWY RU VWULQJ YDOXHV ,W FUHDWHV WKH
KHU GHVFULSWLRQ LQVWDQFHV DQG ZKLFK FDQ EH
DFWXDO 5') WULSOHY DUH IROORZLQJ WKH GHILQHG F
5') VEKHPD HQDEOHV XV WR HJ[SUHVYXE &GIDDWRER QV
UGIV VXE3URSHUWK®W VWDQGDUG UHODWLRQDO GDMW
5'%06 FDQQRW HDVLO\ FRSH ZLWK WKRXJK VWRUL
9DOXH WULSOHV LQ DQ 5'%06 LV QRW D SUREOHP TX
EHFDXVH WULSOHYV EHORQJLQJ WR HDFK RWKHU DUH
QDPHVSDFHVY DUH XVHG LQ 5') WR XQDPELJXRXVO\ GF
+RZHYHU ;0/ QDPHVSDFHV KDYH VKRZQ WR EH WRR Z|
LV ZK\ VRPH 5') EDVHG ODQJXDJHV DQG SURFHVVR
PDFKLQHW¥WS ZZZ Z RUJ 4 VZDS GREGFZP KWP/Q
KWWS WULSOH VHPDQWLFZHE RUJ ! H[WHQG 5') ZL
UHVSHFWLYHO\

1HZHU ODQJXDJHV QDPHO\ 2,/ 2QWRORJ\ ,QIHUHQFH /D\H
$GYDQFHG 5HVHDUFK 3URMHFWYV $JHQF\2'$53% $JHQW ODUNXS
EXLOG RQ 5')6 RIIHU IXO0 VXSSRUW IRU IHDWXUHV WKDW
OLNH D[LRPV > @ 7KH : & :HE 2QWRORJ\ :RUI


http://www.w3_.org/TR/rdf-mt/
http://www.w3.org/200Q/10/swap/doc/cwm.html
http://triple.semanticweb.org/

+HDOWK&\EHUODS 0DSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQ

KWWS 7277 Z RUJ 440 MWZ FKBER2AIHQWO\ GHYHORSLQJ
IDQJXDJH 2:/ WR UHSODFH '$0/ 2,/ 5') DOVR IRUP
HPHUJLQJ : & VWDQGDUGV H J WKH &RPSRVLWH &D:
XVHV 5') WR FRPPXQLFDWH SURILOHV RI PRELOH GHY
GHOLYHU VXLWDEOH FRQWHQW WR WKHVH GHYLFHV >

OHWDGDWD IRU WKH 6HPDQWLF :HE 'XEOLQ &RUH |

OHWDGDWD DUH GRFXPHQWDWLRQ DERXW GRFXPHQW
DERXW LQIRUPDWLRQ :KHQ SURSHUO\ LPSOHPHQV
XQDPELJXRXVO\ GHVFULEH LQIRUPDWLRQ UHVRXUFH\
HQDEOLQJ DFFXUDWH PDWFKHV WR EH GRQH ZKLOH
WKH XVHU 6HDUFK VSHFLILFLW\ LV LQFUHDVHG QR
VHDUFK VHQVLWLYLW\ LV ERRVWHG L H VLOHQFH R
WR QRLVH UDWLR LQFUHDVHG DOO JRRG PDWFKHV >
7KH 'XEOLQ &RUH '& OQDPHG DIWHU 'XEOLQ 2KLR &
RU YRFDEXODU\ LQWHQGHG WR DLG GLVFRYHU\ RI |
YHUVLRQ KWWS GXEOLQFRUH!RUGHVRFRMXFEHHYW W K IF H VI
HOHPHQWY FRYHULQJ UHVRXUFH FRQWHQW LQWHO
FUHDWRU VXEMHFW GHVFULSWLRQ SXEOLVKHU FI
VRXUFH ODQJXDJH UHODWLRQ FRYHUDJH DQG ULJK
XQGHUVWRRG VHPDQWLFV Rl URXJKO\ WKH FRPSOHI[L!
$ OLVW RI KHDOWK SURMHFWV XVLQJ 'XEOLQ &RUH
IURPKWWS ZZZ FKX URXHQ!UU GRFXPHG GF KWPO
'XEOLQ &RUH OHWDGDWD ,QLWLDWLYH '&0, GHILQH\
> @
PHWDGDWD HPEHGGHG ZLWKLQ WKH UHVRXUFH LW
DXWRPDWLQJ WKH DFTXLVLWLRQ RI WKH VHFRQG W
VWDQG DORQH PHWDGDWD VHSDUDWH IURP WKH U
LQGH[ PHWDGDWD
OHWDGDWD RI WKH ILUVW W\SH FDQ EH LQVHUWHG
UHVRXUFHWHWDQIQDWDIYVY > @ 6RPH RIIOLQH DQG R(
H[LVW WKDW ZLOO DVVLVW WKH FUHDWRUV Rl :HE U
PHWDGDWD PDUN XS LQWR WKHLU +70/ GREXPHQWYV
5HJJLH DQG 8.2/1 RQOLQH > @


http://www.w3.org/2QQl/sw/WebOnt/
http://dublincore.org/documents/dces/
http://www.chu-rouen.fr/documed/dc.html

+HOWK&\EHUODS ODSSLQJ WKH +HDOWK &\EHUVSDFH 8VLQJ

6WDQG DORQH PHWDGDWD FDQ H[LVW LQ DQ\ NLQG R
D OLQN WR WKH GHVFULEHG SHULSKHUDO H[WHUQI
VWDQG DORQH FHQWUDO PHWDGDWD FRXSOHG ZLW
FULVS VXEMHFW GHVFULSWLRQV DQG WR DOORZ V
UHVRXUFHYVY DQG WKHLU UHODWLRQV ZLWK HDFK RWK
8QOLNH RWKHU DSSURDFKHV OLNH 6+2( 6LPSOH +70/
+HDOWK&\EHUODS GRHV QRW LPSRVH DQ\ VWUXFWXU I
RQWRORJ\ LQVWDQFH PDUN XS RQ WKH SHULSKHUD
+RZHYHU 'HE DXWKRUV VKRXOG EH HQFRXUDJHG V
DSSURSULDWH SHULSKHUDO PHWDGDWD WDJV XVLQ
PRUH ‘HE DXWKRUV EHJLQ WR HPEHG VXLWDEOH F
UHVRXUFHV FHQWUDO FDWDORJXLQJ PLJKW RQH GI
DXWRPDWHG H[FHSW IRU WKH SURFHVYV RI DVFULELC
DOZD\V GHSHQG RQ D KXPDQ DVVHVVRU IRU TXDOLW\
&OLQLFDO &RGHV IRU WKH '& 6 XEMHFW )LHOG

OHWDGDWD FDQ JUHDWO\ HQKDQFH LQIRUAXWOR @ \URI
WKH PHVEBGDWD XVLQJ 8VLQJ NH\ZRUGV LQ WKH '& V
FRQWHQW RI D UHVRXUFH LV QRW WKH RSWLPDO VF
GHVFULEH WKH VXEMHFWYV RI PHGLFDO :HE UHVRXUF}
RIITHU VXSHULRU DQG DXWRPDWHG WRSLEFDO FDW!
UHVRXUFHV HVSHFLDOO\ ZKHQ FRPELQHG ZLWK WK
VHPDQWLF VHDUFK HQJLQH VHH &KDSWHUV DQG
$SSOH\DUG DQG ODOHW > @ ZHUH DPRQJ WKH ILUVW
QRPHQFODWXUHV VXFK DV 80/6 8QLILHG OHGLFDO /
6\WVWHPDWLVHG 1RPHQFODWXUH RI OHGLFLQH LQWI
'HE EDVHG NQRZOHGJH VRXUFHV LQWR HOHFWURQLF
'HWPHU DQG FROOHDJXHV SUHVHQWHG OHG:HDYHU D
VXSSRUW IXQFWLRQV D OLWHUDWXUH VHDUFKLQJ V\!
XVLQJ WKH 80/6 OHWDWKHVDXUXV IRU YRFDEXODU\
KWWS ZZZ UHXWHUEXKWNDQWE®\ FRRHV 6120(" IRU
FDWHJRULVDWLRQ RI LWV KHDOWK QHZV

SHFWRU > @ PHQWLRQV WKH IROORZLQJ WDVNV UHO|
RI NQRZOHGJH UHVRXUFHV DPRQJ RWKHU WDVNV WKD


http://_www,_reutersheal_th,_com/
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QDYLJDWLQJ DQG EURZVLQJ WKURXJK LQIRUPDWLR
DXWKRULQJ NQRZOHGJH HLWKHU VWDWLF NQRZO
VXSSRUW DQG
LQGH[LQJ NQRZOHGJH ERWK JHQHUDO PHGLFDO
LQGLYLGXDO SDWLHQWY WKLV FDQ EH WKH EDV
OLQNLQJ2VHH &KDSWHU
$ FOLQLFDO WHUPLQRORJ\ RU FODVVLILFDWLRQ LV D
SUHVHUYH DQG 3XQGHUVWDQG  WKH VHPDQWLF U}
WHUPV LQ LW RU HOVH LW ZRXOG EHFRPH D PHUH (
ODEHOOLQJ RU WDJJLQJ D UHVRXUFH RU D PHWDGD\
DXWRPDWLFDOO\ HYWDEOLVKLQJ WKH UHODWLRQVKL
WDJ WKH UHVRXUFH EHWZHHQ WKLV UHVRXUFH DQG
‘HE DQG DOVR WKH VLPLODUO\ FRGHG (OHFWURQLF
NQRZOHGJH OLQNLQJ
$ FRPSOHWH FRQWUROOHG KHDOWKFDUH YRFDEXODL
FRQFHSW V\QRQ\PVA DQG EH DEOH WR UHDVRQ ZLW
EHWZHHQ FRQFHSWV > @ 8VHUV FRXOG VWDU\
GHVFULBEFRPISY KFD WILREWWRIV PHOOLWXV  DQG UHWUL
SSHULSKHUDO QHXURSDWK\" EHFDXVH D NQRZOHGJH
WKH VHPDQWLF UHODWLRQVKLS EHWZHHQ *GLDEHWF
SSHULSKHUDO QHXURSDWK\" LV QRW D VIQRQ\P RU YI
'&0, UHFRPPHQGHG EHVW SUDFWLFH IRU SRSXODWLQ.
YDOXH RU FRGH IURP D 3FRQWUROOHG YRFDEXODU\ R
6HPDQWLF :HE 6HUYLFHYV

OFOOUDLWK HW DO > @ DQG +HQGOHU > @ SURYLG
HE 6HUYLFHV +HQGOHU > @ PHQWLRQV D VHUYLF
OLFURVRIW KDV DOUHDG\ LPSOHPHQWHG FORVHO\ UF

6 ((DPSOH WUHDW 3P\RFDUGLDO LQIDUFWLRQ  DQG *FRURQDU\ WKURPERVL

([DPSOHV
UHFRJQLVH WKDW 3P\RF DU\ IDD WL § EIKUBRHWLLAEQKHDUW GLVHDVH®
UHFRJQLVH WKDW 3VXUJLFDO RSHUDWLRQ' DFWV DV SDUHQW IRU °?
RSHUDWLRQ " ZKLFK DUH ERWK LQ WXUQ SDUHQWV RI 3NLGQH\ WUDQ

SWUDQVSODQW RSHUDWLRQ™ RU 3NLGQH\ RSHUDWLRQ" ZRXOG ILQG 3NLG!
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I[UDPHZRWANWS PVGQ PLFURVRIW FRP WKIHFKKRY {VINLD R
HYROYH LOQWR DQ LQGXVKWWILGAH X WD @EEDUG YMH

$ :6'/ :HE 6HUYLFH 'HVFULSWLRQ /DQJXDJH FRQWUDI
IDQJXDJH LV DXWRPDWLFDOO\ SXEOLVKHG E\ WKH
OLFURVRIW VHUYHU RI :HE 6HUYLFH SURYLGHU DQG
&ODVV '"// "\QDPLF /LQN /LEUDU\ RQ WKH UHPRWH FO
FRGH ORFDOO\ DJDLQVW D UHPRWH :HE 6HUYLFH E\
SURWRFRO DOORZV LQIRUPDWLRQ H[FKDQJH EHWZF
VWDQGDUG :HE SURWRFROV OLNH +773 +\SHU7H[W 7
8QLYHUVDO VHUYLFH '"HVFULSWLRQ 'LVFRYHU\

KWWS XGGL PLFMNRORZIW MRIRRYLFH SURYLGHUV WR 3
H J D PHGLFDO LQIRUPDWLRQ VHUYLFH DQG VHUY
H J DQ (OHFWURQLF 3DWLHQW 5HFRUG FOLHQW VH
WHOHSKRQH <HOORZ 3DJHV

7KH SKLORVRSK\ EHKLQG OLFURVRIWYV LPSOHPHQWD\
OLNH ,%0 :HE6SKHUH LV WKDW VA\VWHPV VKRXOG EH L
UHOLDEO\ ZLWKRXW WKH *KBGCGBRERRHRURDVEHYMHORSE
SURWRFROV W LV DERXW GHYHORSLQJ DQ LQIRUPD
SHRSOH DQG WKHLU GDWD LQVWHDG RI DURXQG VS
6\VWHPV VKRXOG DGYHUWLVH DQG SURYLGH WKHLU V
DOO GLVSDUDWH FOLHQWYV VHUYLFH FRQVXPHUV ZK
LOQWHJUDWH WKHP LQ WKHLU LQWHUIDFHYV

&RQFOXVLRQ

%\ PDNLQJ WKH FRQWH[W DQG VHPDQWLFV RI UHVR:
IRUPDWWLQJ DPHQDEOH WR FRPSXWHU 3XQGHUVWDQ
LV PRUH XVHIXO WR KXPDQV WKDQ WKH FXUUHQW :HE
DQG RQWRORJLHV YRFDEXODULHV DQG UHVRXUFH G
GHVFULEH WKH VXEMHFWV RI PHGLFDO UHVRXUFHV

GHILQHG E\ XQGHUO\LQJ FRGLQJ YRFDEXODU\ EHWZ
WRSLFDO FDWHJRULVDWLRQ RI UHVRXUFHV DQG HQ\
5') 56 DQG UHODWHG ODQJXDJHV DQG :HE 6HUYI
QHFHVVDU\ IRU UHOLDEOH LQIRUPDWLRQ H[FKDQJH I
LQWHURSHUDELOLW\ XVLQJ VKDUHG YRFDEXODULHYV


http://msdn.microsoft.com/theshow/Episode013/
http://www._w3._org/2002/ws/
http://uddi.microsoft.com/
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&\EHUVSDFH DQG ,WV 0DSV

,OQWURGXFWLRQ

7KH WHUP 3F\EHUVSDFH" ILUVW XVHG E\ :LOOLDP *LE
VSDFH ' IURP WKN\EWWRWRZRWHHU RU QDYLJDWH 7K
SDUW RI WKH ,QWHUQHW FRQVLVWV RI PDQ\ LQWHUU
'HE )73 )LOH 7UDQVIHU 3URWRFRO H PDLO PDLOLC
RQOLQH VKRSSLQJ XVXDOO\ KRVWHG RQ WKH :HE

KHDOWK UHODWHG DFWLYLWLHY DQG LQIRUPDWLRQ C
+XPDQV E\ YLUWXH Rl WKHLU VSDWLR FRJQLWLYH
JHRJUDSKLF VSDFH 7KRVH FRJQLWLYH VNLOOV DOVI
DQG XQGHUVWDQGLQJ RI QRQ JHRJUDSKLF LQIRUPDW
0DSV DUH SRZHUIXO JUDSKLF WRROV WKDW FODVVLI\
RU VSDWLDOLVHG UHODWLRQV UHODWLRQV SURMHE\
VHH EHORZ O0ODSV DUH DOVR D PHWKRG WR YLVXDOL
DQG FRPSOH[ WR EH VHHQ GLUHFWO\ $ PDS ZLOO
FRQVHTXHQWO\ ZH ZLOO EH DEOH WR SODQ RXU URXV

'KDW &DQ :H 0DS LQ &\EHUVSDFH"

7KHUH DUH WKUHH GLVWLQFW EXW LQWHUUHODWHG

> @
1IHWZRUNV RI PXOWLPHGLD UHVRXUFHV DQG OLQN)\
PDSSHG E\ +HDOWK&\EHUODS EDVHG RQ WKHLU VXE
EH FODVVLILHG DV FRQFHSWXDO LQIRUPDWLRQ VS
QDYLJDWLRQDO DLG IRU EURZVLQJ PDSSHG UHVR
LQIRUPDWLRQ UHVRXUFHV FRYHUDJH DQG SURYHC(
VRPHWLPHV YHU\ XVHIXO DV DQ LQGH[ WR LQIRUPD
QHFHVVDULO\ WKH VDPH DV WKH SK\VLFDO ORFDW
/IRQGRQ 8. PLJKW KDYH LWV :HE VLWH KRVWHG F
KRZHYHU WKH VLWH UHPDLQV PRUH UHOHYDQW WR
1IHWZRUNV RI PDFKLQHV DQG FRPPXQLFDWLRQ OLQ
'HPRJUDSKLFV Rl ,QWHUQHW XVHUV DQG F\EHU VR
WDLORU :HE EDVHG LQIRUPDWLRQ VHUYLFHV OLNH
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7KH 1HHG IRU 0ODSV WR 1DYLJDWH WKH :HE

,Q &KDSWHU PHWDGDWD GHVFULSWLRQV RI :HE
IRXQGDWLRQ IRU WKH QH[W JHQHUDWLRQ 6HPDQWLF
DFFXPXODWH LW EHFRPHV QHFHVVDU\ WR GHYHOR
QDYLJDWLQJ WKH UHVXOWDQW PHWDGDWD UHSRVL)
UHODWLRQVKLSY DQG DWWULEXWHV RI GHVFULEHG :}
W KDV EHHQ VDLG WKH :HE LV LWV RZQ PDS > @ %
DSSUHFLDWH D YHU\ VPDOO SDUW RI LW DW DQ\ JLYF}
WKH UHODWLRQV RI WKH VLWH ZH DUH YLVLWLQJ W
FRPSDUHG WR WKH UHVW RI WKH :HE RU KRZ WKH U]
KDYH GLIILFXOWLHV ILQGLQJ RXU zZD\ EDFN WR D UH
SORVW LQ F\EHUVSDFH" :H FDQQRW HDVLO\ ORFDW
FRYHULQJ QDUURZHU EURDGHU RU VLPLODU WRSLF\
DQG H[FHSW ZKHQ ZH KDYH QR SDUWLFXODU JRDO \
MRXUQH\V DKHDG DQG PD[LPLVH WKHLU XWLOLW\ :F
SXUSRVH

7\SRORJ\ RI &\EHUPDSYV

,Q WKHLU ERRN 3$WODV RI &\EHUVSDFH"~ > @
KWWS 727ZZ FYEHUJHRJUDSK\W ORUWDWORBIHWDODE KWI
SUHVHQW DW OHDVW ILIWHHQ FDWHJRULHV RI F\EHU
ZLWK DSSDUHQWO\ RYHUODSSLQJ VFRSHV 7ZR RI W
+HDOWK&\EHUODS DQG DUH SUHVHQWHG EHORZ

,QIRUPDWLRQ 6SDFH 0DSV

7KHVH F\EHUPDSV UHSUHVHQW LQIRUPDWLRQ F\EHU\
VRSKLVWLFDWHG LQIRUPDWLRQ LQGH[LQJ DQG FOD
ODQGXVH PDSV XVHG LQ FLW\ SODQQLQJ 7KH DLP R
WKH PDSSHG LQIRUPDWLRQ GRPDLQV DQG WR DVVL\
+HDOWK&\EHUODS PDSV EHORQJ WR WKLV FDWHJRU\
PDSV EHORQJLQJ WR WKLV JURXS DUH SUHVHQWH
KWWS PDBE ROIBWWDUWXEPHG DQWDUFWL FD VWDU
'HEODSKWWS ZZZ ZHRWKS FREEOLF ,QWHPHWODS GHI
DYDLODEOH2)LIXUH KWWQG ZZU\WMRLW R BHFR P


http://www.cvbergeography.org/atlas/atlas.html
http://map.net/start
http://pubmed.antarcti.ca/start
http://www.webmap.com/
http://www.kartoo.com/
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9LVXDO 1HW PDSSLQJ WHFKQRORJ\ KDV EHHQ

KWWS DOVWRUFWLPADDW UHQGHULQJ FRPSXWHU QH
' PDSV $QWDUFWL FD XVHG 9LVXDO 1HW W
KWWS PDBR)QBXWMWDUWDQG WR SURYLGH PXO\
FDWHJRULFDO LQIRUPDWLRQ PDSV IRU EURZVLQJ RY
'LUHFWRU\ RWRWEHF@®/PRISPRAKHU WKDQ XVLQJ FRQYHQ!
WHFKQRORJ\ WR QDYLJDWH WKH :HE RU LQGHHG DQ\
9LvXboO0 1HW FUHDWHYV D ODQGVFDSH WKDW VSDWLD
WKRXJK LQ D YHU\ DEVWUDFW JHRPHWULF IDVKLRQ

JLIXUH 7KLV ODS 1HWKWWS PDSV PDS QHW FDW S5HXLRQC
VXSSRVHG WR EH D UHJLRQDO FDWHJRU\ PDS RDGHEREHVR
UHSUHVHQWDWLRQ VRPH XVHUV PLJKW EH ORVW ILQGLQJ
$VLD DQG (XURSH DQG DERYH 1RUWK $PHULFD B5HODWLYH
LQ WKLY UHSUHVHQWDWLRQ IRU D WRSLF WKDW LV H[SOLI
ZRUOG


http://antarcti.ca/
http://map.net/start
http://dmoz.com/
http://maps.map.net/cat/Reuional?ap=0;ms=60
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$QWDUFWLFD DOVR DSSOLHG 9LVXDO 1HW WHFKQRO
R OHGLFLQH 1/0 ZHOO NQRZQ GDWDEDV
KWWS SXEPHG DQWDUFWL FD VWDUW!2)LIJXUH 2Vt

3XEOHG 'LVHDVHV &DUGLRYDVFXODU-'LVHDVHV OLFURVRIW ,QWHUQHW ([SORUHU g‘lef\(LGHG E\ 6 FKF

JLOH (GLwW 9LHZ JDYRULWHYV -RROV +HOS

GO -- Ce 66 /LQNV

$GGUHVV M @ KWWS SXEPHG DQWDUFWL FD FDW 'LVHDVHV &DUGLRYDVFXODUB'LVHDVHV"BY *Rps

3X Elll:I%MGWDUW 6HW /DQGPDUN 7THOHSRUW ([SRUW +HOS

7KLV 7DUJHW UHSUHVHQWYV D

U\WKURPHODOJLD BHRFW RI LQFUHDVLQJ
&LWDWLRQ 9DV§:XODU -LVHDVH\,(IL?[RWL[DFLLLQH LQGXFHG DFXWH
L $QLPDO VXEMHFW A o A7Q M7KK""_| LUQRIgl—?PRPI Ew
L +XPDQ VXEMHFW 0 JQWHUREVHUYHU YDULDELOLW\
&HUEEBDO DWXWRVRPDO GRPLQDQW QXF"HR

XLHLX ,QFLGHQW 5 HFXWWQA R J A B 5HGXFHG YH
O UWLFOH +HDUW 'LVHDVHé( < °
0‘ EOLVKHG I« U < (6 £6 8 OWRHDW
ODV:IIXVV ] RQJ WHUP S DWWHUQ\/ DQG

H SDULQ ERIFAHG

H UR \g

UDQVIHU ILXQ(EWI—LR LQ ﬁ;é{ >i "RSSOHU &DXVW
. 5HPRYDO F

‘ (

/
U[VAWU  +
7 K M -7

‘* $UWLFOH QHZQHVV

2E 8-ULWWHQ LQ

(QJIOLVK $EQRUPDO < FKURQX
0DJQHWLF UHVRQDQFH /RQJ WHUP IX
&DUGLRYDVF3XU(")_‘DtJF$LEYQHRUPDO$LWLHV 7KH UROH RI ODVHUV
OWHUQDO PDPPDU\ DUWHU\ A B6HYHUH .DZDVDNG6LLVHDVL
1K H JUHQFK 9HQR
"RHV VXUJLFDO FRUUHFWL
/HLRP\RVDUFRPD RI WKH
5HODSVLQJ +HQRFK 6FKRQOHLQ

M RI FLWDWLRQV _a J)LOWHU &OHDU $GYDQFHG ILVW

8R DL' 5JJL "WJU /DUJHU 0DS ODQGPDUNV

SRZHUHG E\

PQHW?

$QWDUFWL FD 6\VWHPV ,QF $00 ULJKWV UHVHUYHG

M/

£DYDS ULSW RSHQOQ)URQW:LWK)HDWXUHV 10S:LQGRZ KHOS G7LS KWPO VODWKWQH LHVIFDEOH \HV VF

JLIXUH 6FUHHQVKRW R D PDS IURP 9LVXDO
KWWS

I1HW
SXEPHG DQWDUFWL FD FDW 'LVHDVHVI &§DKBLRIBVF

DSSHDUV RYHUFURZGHG ZLWK RYHUODSSLQJ FLWDWLRQ V\P


http://pubmed.antarcti.ca/start
http://pubmed.antarcti.ca/cat/Diseases/Cardiovascular_Diseases?ms=_100;ap=0
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KWWS ZZZ ZHEPDS FRP PDSV LQWHLQHWLQDS LQGH[ KWPO OLFURVRIW ,QWHUQHW ([SORUHU

MM )LOH (GLW 9LHZ )DYRULWHV 7RROV +HOS o b

Kk w k 0Oj Q - 0Oe Uk
8QNwWa
-12,QWHUQHWODS v v >DW\ XQLYHUVLWA “6HDUFK _ - 1H[W &OHDI)
‘WHEI-"DS
BBBBBBHUQHWODS
6 HUDF K

, FLW\ XQLYHUVL

&OHDILH[® T VVU

/IHIHQG =RRP 2XW

%DVLF 6 H
J)DYRULWH 6LWH
:KHUH DP ,"
6HDUFK UHVXOW
6HQG
7RROV
+HOS

+HOS EXLOG WKV ODUJHVW :HOFRPH WR &LW\ 8QLYHUVLW\ /RQGRQ

(KXPDQ HGLWHG GLUHFWRUY RQ &LW\ 8QLYHUVLW\ /RQGRQ 7\SH Rl FRXUVH &KRRVH
WKH ZHE DQ DUHD &LW\ 8QLYHUVLW\FRQGXFWV WHDFKLQJ UHVHDUFK
6XEPLW D 6LWH 2SHQ DQG FRQWLQXLQJ SURIHVVLRQDO GHYHORSPHQW LQ

IWEO ILVLWDU KWWS  2ZZ FLW\ DF XN

6?WWS ZZZ FLW\ DF XN ,QWHUQHW

JLIXUH:HEODSYV ,QWHPHWODS LV DQ LQWHUDFWLYH KLHUL
RYHU WZR PLOOLRQ FDWHJRULVHG HE VLWHV IURP
KWWS GPR]:HEBDS LV D EURZVHU SOXJ LQ WKDW UHSUHYV
LUUHJXODU VKDSHG SRO\JRQV RU WHUULWRULHYVY $ VPRRW|
YLHZ (DFK RI WKHVH WHUULWRULHY FRQWDLQV D GLIIHUH
LQGLYLGXDO :HE VLWHV DUH VKRZQ E\ VPDOO PRXQWDLQ \
FORVH WR RQH DQRWKHU 7KH FRQFHQWULF EOXH FRORXUL
7KH OLJKWHU DUHDV DUH 3SHDNV" ZKLOH WKH GDUN EOXH
‘HEODS YLVXDOO\ GLIIHUHQWLDWHY EHWZHHQ VLWHV 6LWLI
KLIKHU RQ WKH WRSRJUDSKLF VFDOH


http://dmoz.com/
http://www.city.ac.uk/
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JLIXUH .DUWRRVWS ZY\Z NDUWRR FRPWRJUDSKLF YLVXDO P
WKDW UHOLHV RQ WKH QHWZRUN PHWDSKRU DV D YLVXDO L
HQJLQHV 7KH FDUWRJUDSKLF LQWHUIDFH RI .DUWRR XVF
EHWZHHQ PDS QRGHV DWWHPSW WR JLYH DQ LGHD DERXYV
FROQQHFWHG QRGHV VLWHYV EXW DUH YHU\ I[UHTXHQWO\ FR

6HOI RUJDQLVLQJ PDSV RI LQIRUPDWLRQ F\EHUVSD
FDWHJRU\ RI LQIRUPDWLRQ VSDFH PDSV *LUDUGLQ >
DSSURDFK XVLQJ .RKRQHQ 6HOI 2UJDQLVLQJ 0ODSV

DOJRULWKP LV DQ XQVXSHUYLVHG QHXUDO QHWZRL
FRPSHWLWLYH RXWSXW QHXUDO OD\HU 7KH PRVW L
WKH IHDWXUH PDS SUHVHUYHV WKH WRSRORJ\ RI VW
UHODWHG VHOI RUJDQLVLQJ :HE PDSV LQFOXGH (7
KWWS DL ESD DUL]JR@DLHGXHHQW BIQGVHWABRQ QQON +
8QLYHUVLW\ Rl RWMAKR®RAEREVRP KXWKH DHDEVRRU KDV
WR PDS FROOHFWLRQV RI 8VHQHW QHZVJURXSV 62
VHPDQWLFDOO\ FRQIXVLQJ 7KH IODW ODQGXVH YLVX
SRRU FRPSDUHG WR RWKHU IRUPV RI FODVVLILFDWLR


http://wvyw.kartoo.com/
http://ai2.bpa.arizona.edu/ent/entertainl/
http://websom.hut.fi/websom/
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JLIXUH (7 0ODS KWWS DL ESD DUL]JRQD HGX HQW HQWHUWD
KLHUDUFKLFDO FDWHJRU\ PDS VHW UHSUHVHQWLQJ RYHU
OLVWHG E\ <DKRR (7 0DS KDV EHHQ GHYHORSHG E\ UHVHD!
8QLYHUVLW\ RI $UL]JRQD 86

,QIRUPDWLRQ UHVRXUFHV FDQ EH DOVR RUJDQLVHG
DWWULEXWHV H J JHRJUDSKLF VFRSH Rl UHVRXUFH
RU DXWKRU V SXEOLVKHUV $Q H[DPSOH RI VXFK
PDLQWDLQHG E\ WKH 8QLYHUVLW\ RI :ROYHUKDPSWF
J)LIXUH 6LWHYV DUH VKRZQ RQ WKH PDS DV GRWYV
‘HE VLWHV RI WKH DFDGHPLF LQVWLWXWLRQV LQ WK
VI\PERO GRW IRU HDFK PDSSHG :HE VLWH V\PEROV
‘HE VLWHV DUH REYLRXVO\ FOXVWHUHG LQ ODUJH
JHRJUDSKLF DQG PDS DUHD LQ UHODWLRQ WR WKH |


http://ai3.bpa.arizona.edu/ent/entertainl/level_32/entertain.html
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J)LIXUH 6FUHHQVKRW RI WKH 8QLYHUVLW\ Rl :ROYHUKDPSW
KWWS ZZZ VFLW ZOY DF XN XKHQIREXNDPDSWR\SAE ZDV VH
OHIW SDQH DQG 3 XQGHH" FOLFNHG WR ODXQFK 3'XQGHH
BHUYLFHV  :HE VLWH

,QIRUPDWLRQ /DQGVFDSHYV

0DSV XQGHU WKLV FODVV UHSUHVHQW F\EHUVSDFHYV
7KH ' FLW\VFDSH YLHZ RI WKH :HE JHQHUDWHG E\ 9L
RQH H[DPSOH RI VXFK PDSV ,W DOORZV WKH XVHU W
‘HE VLWHV UHSUHVHQWHG E\ GLITHUHQW EXLOGLQJ\
SRSXODU DQG LPSRUWDQW VLWHV RQ WKH :HE $C
ODQGVFDSHV LV 6WDU:DONHU > @2)LJXUH

$QGUHZV > @ DUJXHV WKDW YLVXDO UHSUHVHQW
WHFKQRORJLHV OLNH 9LVXDO 1HW DOWKRXJK DSSHD
+H PHQWLRQV WKDW SHRSOH XVXDOO\ FRPSODLQHG
FRQIXVLRQ ZKHQ SUHVHQWHG ZLWK 10\ WKURXJK P
EHOLHYHV WKDW V\FDARDPDXOQ W WHKEHME UIRIWY ZLOO OL
WKH EHVW FKDQFH RI VXFFHVVLE'S ORFXW)\E Q (RORDBIE C
LFRQRJBRSWKH RUGHU RI URDG VLJQV QRW QHZ GLPI


http://www.scit.wlv