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VWF and VWFpp ELISA

For VWF detection, a rabbit polyclonal anti-human VWF antibody (DAKO; 0.3 pg/well) was used
as the capture antibody, and an HRP-conjugated rabbit polyclonal anti-human VWF antibody
(DAKO; 0.5 pg/mL) for detection. For VWFpp a mouse monoclonal anti-human VWFpp antibody
(CLB-Pro35; 1.0 pg/well) was used along with an HRP-conjugated mouse monoclonal anti-human
VWFpp antibody (CLB-Pro14-3; 0.125 pg/mL). The TMB substrate kit (ThermoFisher) was used
for detecting HRP activity. Blocking, washing, and detection steps were conducted in PBS
supplemented with 0.1% Tween-20, 0.2% gelatin, and 1 mM EDTA. Concentrated conditioned
media from HEK293s stably expressing human wildtype VWF and VWFppl was used as a

standard.

Mass spectrometry

Cells were lysed in sodium deoxycholate buffer, incubated at 95°C for 5 minutes, sonicated and
digested overnight using trypsin gold (Promega). Tryptic digests were transferred to an Evotip
Pure (Evosep) and separated on a 15 cmx150 uym, 1.5 ym Performance Column (EV1137 from
EvoSep) with an Evosep One liquid chromatography (LC) system (Evosep) with the 15 samples
per day program. Peptides were ionized and electrosprayed into the Orbitrap Fusion Lumos
Tribrid mass spectrometer (Thermo Fisher scientific, USA). Data was acquired in Data
Independent Acquisition mode (DIA) as described previously?. Raw mass spectrometry files were
analyzed in DIANN (version 1.8), using the filtered human Swissprot database (2021.22.04) to
detect proteins and peptides as described previously?. Data was analyzed with R 4.2.3 and

Rstudio (2022.07.02).



Live cell imaging of WPB exocytosis

ECFCs were nucleofected with 4 ug of the VWFpp-mStayGold expression vector and plated at
70% density in EGM-18 onto 35 mm diameter poly d-lysine-coated glass-bottomed culture dishes
(MatTek Corp). Imaging was conducted 24 hours post-nucleofection. For intracellular [Ca?*);
monitoring, cells were loaded with 0.25 uM Fura-2 for 15 minutes at 37°C. Prior to imaging, cells
were transferred to a physiological saline solution (145 mM NacCl, 5 mM KCI, 1.2 mM CaCl,, 1
mM MgCl,, 1 mM NaH2PO4, 10 mM glucose, 20 MM Na*-HEPES pH 7.4). Secretion was triggered
by stimulation with 100 uM histamine. Images were acquired at 30 frames/second using the free
imaging software Winfluor (Dr John Dempster; Strathclyde University; Winfluor). The imaging
setup included an Olympus IX71 inverted fluorescence microscope equipped with an Olympus
UPLSAPO x 100 1.40 NA objective, an OptoLED light source (Cairn Research, Faversham, UK),
and an Ixon3 EMCCD camera (Andor, Belfast, UK), cooled to -68°C. The microscope was housed
in a temperature-controlled box maintained at 37°C. Fura-2 was illuminated sequentially with 355
+ 5 nm and 380 £ 5 nm light and mStayGold with 470 + 10 nm light. Analysis of individual
exocytosis events was performed using FIJI software. The moment of fusion of mStayGold-
labeled WPBs was identified as the first frame showing a shape change or loss of fluorescence.
WPBs were counted manually using the FIJI pointpicker plugin (Philippe Thévenaz, Biomedical
Imaging Group, Swiss Federal Institute of Technology, Lausanne, Switzerland). The timing of the

calcium rise and exocytosis events was recorded.



Supplementary Table S1: Antibody reagents

Concentration

Concentration used

Antigen Species Supplier Catalogue number
used for IF (ug/mL) | for WB (pg/mL)

Von Willebrand factor ) Prof. Tom

. Rabbit pAb - 1.12 N/A
propeptide Carter, SGUL®
Von Willebrand factor | Rabbit pAb DAKO A0082 0.06 N/A
Von Willebrand factor | Mouse mAb | Sanquin CLB-RAg20 3.94 N/A
Rab27A Mouse mAb | Abnova H00005873-M01 4.40 0.88
Rab3D Rabbit pAb Proteintech 12320-1-AP 6 0.24
VE-cadherin Goat pAb R&D Systems AF938 0.80 N/A
alpha-tubulin Mouse mAb | Sigma/ Merck T6199 N/A 0.2
Slp4-a Rabbit pAb | Atlas HPA001475 0.80 N/A

Supplemental Files

Supplemental File 1: Code for the CellProfiler pipeline used for quantification of Rab intensity on

Weibel-Palade bodies displayed in Figure 3 of the original manuscript. The OrganelleProfiler

pipeline can be found on the Clotterdam Github repository https://github.com/Clotterdam/

Supplemental File 2: Proteomics data.
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Supplemental Figure 1. Comparison of VWFpp-EGFP and VWFpp-mStayGold for live imaging of WPB exocytosis in HUVEC.

(A) HUVECSs were transfected with VWFpp-EGFP (top panel) or VWFpp-mStayGold (bottom panel). After 24 hours, cells were stimulated
ZLWK 0 KLVWDPLQH DQG LPDJHG IRU VHFRQGV $ ]RRPHG LQ YLHZ RI LQGLHDBK
LPDJHKH IRXU LPDJHV QH[W WR HDFK RWKHU UHSUHVHQW IRXU WLPH SRLQWYV (WHRHI
RUJDQIXKVEM ZLWK WKH SODVPD PHPEUDQH DQG WKH S+ LQFUHDVHV P6WD\*ROG LW (
10 PP % 3HUFHQWDJH RI :3%V UHOHDVHG SHU LPDJHG FHOO & 7LPH EHWZHHY®HLQ
GHO®MU FHOO ' &XPXODWLYH SORWY RI KLVWDPLQH HYRNHG IXVLRQ WLPHV YBD
9:)SS (*)3JUHHQ Q FHOOV 3% IXVLRQ HYHQWYV DQG 9:)SS P6WD\*ROG Q FHO



Supplemental Figure 2
A

0
[=]
1S
S
o
8000
» 6000
£
I
<]
& 4000
3
2000
0
o
T N Y0929
N T Y i
FAd SRR ERERE
obbouoooooo

Supplemental Figure 2

patient 1

family patient 1

patient 2

family patient 2

U H B Q G patient family membeE O X Ho

p-value ORJ
SURWHLQV RI

patient 3

family patient 3

N
(AN

o™
LL
™
o

. control
. patient
. family patient

DGM 3 Val)
N

ORJ

w

family patients versus controls

XSUHJXODWHG GRZQUHJIJXODWHG

N
I
11
I
11
I
11
I
11 GCA
I
L ]
————— --
| T
1l .
£
o * .
. ..‘1, -~ o
LI L 7 < .
oo €,
11
i
logFC

$ Number of T X D Q Wtoteirtd @cross VDP SOH YV I0QI& L F D W H V grouping: controJBECHCs patient

Volcano plot of patient familty members versus contrq & ) & V'RW W H G lifg§&S L FD W H
WKUHVERGEQGLBRWEE OXHBSUHJIXODWH Rpydie®s H

D Q G IdRR O G chandg & >
LQWHUHVW DUH ODEHOHG



Supplemental Figure 3
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Supplemental Figure 3. Rab3D and Rab27A do not localize to WPB in MADD patient ECFCs.

Endogenous Rab3D (A) and Rab27A (B) colocalize with VWF in healthy control ECFCs but not MADD patient ECFCs. Zoom ins of

LQGLFDWHG DUHDV DUH VKRZQ EHORZ HDFK RYHUYLHZ LPDJH 5HG 9:) *UHHQ O5DE ' |



Supplemental Figure 4
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Supplemental Figure 4. Basal VWF levels in ECFCs of MADD patients and healthy controls.
ELISA measurements of VWF secreted over 24 hours (basal VWF secretion; top panel) and in the ECFC lysates at time of secretion
assay (bottom panel) for MADD and healthy control ECFCs.
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,PDJHV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBUHYLYV
ZBZLQGRZ )DOVH_QRWHV > 7R EHJLQ FUHDWLQJ \RXU SURMHFW XVH
PRGXOH WR FRPSLOH D OLVW RI ILOHV DQG RU IROGHUV WKDW \RX Z
DQDO\]H <RX FDQ DOVR VSHFLI\ D VHW LR) ADXW@H RO\ WKH GHVLUHG
ILOHV LQ \RXU VHOHFWHG IROGHUV @ _EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH ZDQWVBSDXVH )DOVH@

JLOWHU LPDJHV" ,PDJHV RQO\
BHOHFW WKH UXOH FULWHULD DQG H[WHQVLRQ GRHV LVLPDJH «
GRHVQRW FRQWDLQU®IH[S >

OHWDGDWD >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBUHI
KRZBZLQGRZ )DOVH_QRWHV > 7KH OHWDGDWD PRGXOH RSWLRQDOO\
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'RHV FDFKHG PHWDGDWD H[LVW" 1R
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U VKRZBZLQGRZ )DOVH_QRWHV > 7KH 1DPHV$QG7\SHV PRGXOH DOO
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WR LW @ _EDWFKBVWDWH DUUD\ >@
GW\SH XLOMQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

$VVLJIQ D QDPH WR $00 LPDJHV

BHOHFW WKH LPDJH W\SH &RORU LPDJH

1DPH WR DVVLJQ WKHVH LPDJHV 2ULJLQDO

ODWFK PHWDGDWD >@

,PDJH VHW PDWFKLQJ PHWKRG 2UGHU

6HW LQWHQVLW\ UDQJH IURP ,PDJH PHWDGDWD

$VVLIQPHQWY FRXQW

6LQJOH LPDJHV FRXQW

OD[LPXP LQWHQVLW\



JURFHVYV DV '" 1R

5HODWLYH SL[HO VSDFLQJ LQ ;

5HODWLYH SL[HO VSDFLQJ LQ <

5HODWLYH SL[HO VSDFLQJ LQ =

6HOHFW WKH UXOH FULWHULD DQG ILOH GRHV FRQWDLQ
1DPH WR DVVLIJQ WKHVH LPDJHV '1$%$

1DPH WR DVVLIJQ WKHVH REMHFWYV &HOO

6HOHFW WKH LPDJH W\SH *UD\VFDOH LPDJH

6HW LQWHQVLW\ UDQJH IURP ,PDJH PHWDGDWD

OD[LPXP LQWHQVLW\

*URXSV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBUHYL\
ZBZLQGRZ )DOVH_QRWHV > 7KH *URXSV PRGXOH RSWLRQDOO\ DOOR?Z
\RXU OLVW RI LPDJHV LQWR LPDJH VXEVHWYV JURXSV ZKLFK ZLOO E|
LQGHSHQGHQWO\ Rl HDFK RWKHU JUPPSIOHW RQFOXGH VFUHHQLQJ
EDWFKHV PLFURWLWHU SOOWSWH WRFHHV
HWF @ EDWFKBVWDWH DUUD\ >@ GW\SH XLQW _HQDEOHG 7UXH_ZD

'R \RX ZDQW WR JURXS \RXU LPDJHV" 1R

JURXSLQJ PHWDGDWD FRXQW

OHWDGDWD FDWHJRU\ 6HULHV

&RORU7R*UD\ >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ YDULDEOHE

_VKRZBZLQGRZ )DOVH_QRWHV > VHSHUDWH FKDQQHOV WR JUD\ JU

QHHGHG IRU REMHFW UHFRJQLWLRQ ORGXOH IURP /DDQ HW DO

@ EDWFKBVWDWH DUUD\ >@

GW\SH XLQW _HQME®HGDQWVBSDXVH )DOVH@
BHOHFW WKH LQSXW LPDJH 2ULJLQDO
&RQYHUVLRQ PHWKRG 6SOLW
,PDJH W\SH &KDQQHOV
1DPH WKH RXWSXW LPDJH 2ULJ*UD\
5HODWLYH ZHLJKW RI WKH UHG FKDQQHO
5SHODWLYH ZHLJKW Rl WKH JUHHQ FKDQQHO
5HODWLYH ZHLJKW Rl WKH EOXH FKDQQHO
&RQYHUW UHG WR JUD\" <HV
1DPH WKH RXWSXW LPDJH 9:)BFKDQQHO
&RQYHUW JUHHQ WR JUD\" 1R
1DPH WKH RXWSXW LPDJH 5$%BFKDQQHO
&RQYHUW EOXH WR JUD\" <HV
1DPH WKH RXWSXW LPDJH 9H&DGBFKDQQHO
&RQYHUW KXH WR JUD\" <HV
1DPH WKH RXWSXW LPDJH 2ULJ+XH
&RQYHUW VDWXUDWLRQ WR JUD\" <HV
1DPH WKH RXWSXW LPDJH 2ULJ6DWXUDWLRQ
&RQYHUW YDOXH WR JUD\" <HV
1DPH WKH RXWSXW LPDJH 2ULJ9DOXH
&KDQQHO FRXQW
&KDQQHO QXPEHU
5SHODWLYH ZHLJKW RI WKH FKDQQHO
,PDJH QDPH &HOOBOHPEUDQH
&KDQQHO QXPEHU
5HODWLYH ZHLJKW RI WKH FKDQQHO
,PDJH QDPH 2UJDQHOOH
&KDQQHO QXPEHU
SHODWLYH ZHLJKW RI WKH FKDQQHO
,PDJH QDPH 1XFOHL
&KDQQHO QXPEHU
SHODWLYH ZHLJKW RI WKH FKDQQHO
,PDJH QDPH 2UJDQHOOHB&RQWHQW



6PRRWK >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBUHYL
ZBZLQGRZ )DOVH_QRWHYV > 6PRRWK QXFOHL IRU HDVLHU REMHFW '
IURP /DDQ HW DO @Q_EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

6HOHFW WKH LQSXW LPDJH 1XFOHL

I1DPH WKH RXWSXW LPDJH 6PRRWKHGB1XFOHL

6HOHFW VPRRWKLQJ PHWKRG *DXVVLDQ )LOWHU

&DOFXODWH DUWLIDFW GLDPHWHU DXWRPDWLFDOO\" 1R

7\SLFDO DUWLIDFW GLDPHWHU

(GJH LQWHQVLW\ GLIIHUHQFH

&OLS LQOWHQVLWLHVY WR DQG " 1R
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7KUHVKROG VPRRWKLQJ VFDOH

7KUHVKROG FRUUHFWLRQ IDFWRU

/IRZHU DQG XSSHU ERXQGV RQ WKUHVKROG

0DQXDO WKUHVKROG

6HOHFW WKH PHDVXUHPHQW WR WKUHVKROG ZLWK 1RQH
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6L]JH RI DGDSWLYH ZLQGRZ
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$YHUDJLQJ PHWKRG OHDQ

9DULDQFH PHWKRG 6WDQGDUG GHYLDWLRQ

RI GHYLDWLRQYV
7KUHVKROGLQJ PHWKRG 2WVX
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BHOHFW WKH LQSXW LPDJH 7TKUHVKROGBI1XFOHL
1DPH WKH SULPDU\ REMHFWV WR EH LGHQWLILHG 1XFOHLB2EMHE!
7\SLFDO GLDPHWHU RI REMHFWV LQ SL[HO XQLWV O0OLQ 0D]
'LVFDUG REMHFWV RXWVLGH WKH GLDPHWHU UDQJH" <HV
'LVFDUG REMHFWYV WRXFKLQJ WKH ERUGHU Rl WKH LPDJH" 1R
OHWKRG WR GLVWLQJXLVK FOXPSHG REMHFWV 6KDSH
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6L]JH RI VPRRWKLQJ ILOWHU
6XSSUHVV ORFDO PD[LPD WKDW DUH FORVHU WKDQ WKLV PLQLPX
GLVWDQFH
6SHHG XS E\ XVLQJ ORYROXWLRQ LPDJH WR ILQG ORFDO PD[LPD"
)LOO KROHV LQ LGHQWLILHG REMHFWV" $IWHU ERWK WKUHVKROG
GHFOXPSLQJ
$XWRPDWLFDOO\ FDOFXODWH VL]H RI VPRRWKLQJ ILOWHU IRU GH
$XWRPDWLFDOO\ FDOFXODWH PLQLPXP DOORZHG GLVWDQFH EHW
PD[LPD" 1R



+DQGOLQJ RI REMHFWV LI H[FHVVLYH QXPEHU RI REMHFWYV
LGHQWLILHG &RQWLQXH

OD[LPXP QXPEHU RI REMHFWYV

8VH DGYDQFHG VHWWLQJV" <HV

7KUHVKROG VHWWLQJ YHUVLRQ

7KUHVKROG VWUDWHJ\ *OREDO

7KUHVKROGLQJ PHWKRG 2WVX

7KUHVKROG VPRRWKLQJ VEFDOH

7KUHVKROG FRUUHFWLRQ IDFWRU

/JRZHU DQG XSSHU ERXQGV RQ WKUHVKROG

0DQXDO WKUHVKROG

BHOHFW WKH PHDVXUHPHQW WR WKUHVKROG ZLWK 1RQH

7ZRFODVV RU WKOBNYV WKUHVKROGLQJ" 7ZR FODVVHV

/RJ WUDQVIRUP EHIRUH WKUHVKROGLQJ" 1R
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6L]H RI DGDSWLYH ZLQGRZ
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8SSHU RXWOLHU IUDFWLRQ

$YHUDJLQJ PHWKRG OHDQ

9DULDQFH PHWKRG 6WDQGDUG GHYLDWLRQ

RI GHYLDWLRQV
7KUHVKROGLQJ PHWKRG 2WVX

6PRRWK >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBUHYL
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&DOFXODWH DUWLIDFW GLDPHWHU DXWRPDWLFDOO\" 1R

7\SLFDO DUWLIDFW GLDPHWHU

(GJH LQWHQVLW\ GLIIHUHQFH

&OLS LQWHQVLWLHVY WR DQG " <HV

,GHQWLI\6HFRQGDU\2EMHFWV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQ
YLVLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > ,GHQWLI\ FHOOV >
QXFOHL LGHQWLILHG SUHYLRXVO\ WKURXJK SURSDJDWLRQ WKH DP
HTXDO WR WKH DPRXQW RI QXFOHXOH IURMRR@DDQ HW DO
@ EDWFKBVWDWH DUUD\ >@

GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW REMHFWYV 1XFOHLB2EMHEW

1DPH WKH REMHFWV WR EH LGHQWLILHG &HOOVB2EMHFW

BHOHFW WKH PHWKRG WR LGHQWLI\ WKH VHFRQGDU\ REMHFWV 3L

BHOHFW WKH LQSXW LPDJH &0B6PRRWKHG

1XPEHU RI SL[HOV E\ ZKLFK WR H[SDQG WKH SULPDU\ REMHFWYV

5HJXODUL]DWLRQ IDFWRU

'LVFDUG VHFRQGDU\ REMHFWV WRXFKLQJ WKH ERUGHU RI WKH LP

'LVFDUG WKH DVVRFLDWHG SULPDU\ REMHFWV" 1R

1DPH WKH QHZ SULPDU\ REMHFWV J)LOWHUHG1XFOHL

)LOO KROHV LQ LGHQWLILHG REMHEWV" <HV

7KUHVKROG VHWWLQJ YHUVLRQ

7KUHVKROG VWUDWHJ\ *OREDO

7KUHVKROGLQJ PHWKRG 2WVX

7KUHVKROG VPRRWKLQJ VFDOH

7KUHVKROG FRUUHFWLRQ IDFWRU



/JRZHU DQG XSSHU ERXQGV RQ WKUHVKROG

0DQXDO WKUHVKROG

BHOHFW WKH PHDVXUHPHQW WR WKUHVKROG ZLWK 1RQH

7ZRFODVV RU WKOBNV WKUHVKROGLQJ" 7KUHH FODVVHV

/RJ WUDQVIRUP EHIRUH WKUHVKROGLQJ" <HV

$VVLJIQ SL[HOV LQ WKH PLGGOH LQWHQVLW\ FODVV WR WKH IRUH.
EDFNJURXQG" %DFNJURXQG

6L]H RI DGDSWLYH ZLQGRZ

JRZHU RXWOLHU IUDFWLRQ

8SSHU RXWOLHU IUDFWLRQ

$YHUDJLQJ PHWKRG OHDQ

9DULDQFH PHWKRG 6WDQGDUG GHYLDWLRQ

RI GHYLDWLRQV
7KUHVKROGLQJ PHWKRG 2WVX

,GHQWLI\7THUWLDU\2EMHFWV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQR
LVLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > FUHDWH RXWOLQH |
PHPEUDQHYV ORGXOH IURP /DDQ HW DO @ EDWFKBVWDWH
GW\SH XLQW _HQDEOHG 7UXH _ZDQWVBSDXVH )DOVH®@
BHOHFW WKH ODUJHU LGHQWLILHG REMHFWY &HOOVB2EMHFW
6HOHFW WKH VPDOOHU LGHQWLILHG REMHFWYV &HOOVB2EMHFW
1DPH WKH WHUWLDU\ REMHFWV WR EH LGHQWLILHG &0B2EMHFW
6KULQN VPDOOHU REMHFW SULRU WR VXEWUDFWLRQ" <HV

OHDVXUH2EMHFW,QWHQVLW\ >PRGXOHBQXP _VYQBYHUVLRQ 8QNQR
VLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > OHDVXUH ZKLFK FHO(
VLIJQDO @ _EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

6HOHFW LPDJHV WR PHDVXUH 2UJDQHOOHB&RQWHQW

BHOHFW REMHFWVY WR PHDVXUH &HOOVB2EMHFW

JLOWHU2EMHFWY >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDE
HU _VKRZBZLQGRZ )DOVH_QRWHV > )LOWHU FHOOV EDVHG RQ *)3 VI
RQO\ WKH WUDQVGXFHG FHOOV @ _EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@
BHOHFW WKH REMHFWV WR ILOWHU &HOOVB2EMHFW
1DPH WKH RXWSXW REMHEWYV &HOOVB)LOWHUHG
BHOHFW WKH ILOWHULQJ PRGH OHDVXUHPHQWYV
BHOHFW WKH ILOWHULQJ PHWKRG /LPLWV
BHOHFW WKH REMHFWV WKDW FRQWDLQ WKH ILOWHUHG REMHFW\
BHOHFW WKH ORFDWLRQ RI WKH UXOHV RU FODVVLILHU ILOH (OV}
5XOHV RU FODVVLILHU ILOH QDPH UXOHV W[W
&0ODVV QXPEHU
OHDVXUHPHQW FRXQW
$GGLWLRQDO REMHFW FRXQW
$VVLJIQ RYHUODSSLQJ FKLOG WR %RWK SDUHQWYV
.HHS UHPRYHG REMHEWYV DV D VHSDUDWH VHW" <HV
1DPH WKH REMHFWY UHPRYHG E\ WKH ILOWHU 5HPRYHG&HOOV
BHOHFW WKH PHDVXUHPHQW WR ILOWHU
E\ ,QWHQVLW\BOHGLDQ,QWHQVLW\B2UJDQHOOHB&RQWHQW
JLOWHU XVLQJ D PLQLPXP PHDVXUHPHQW YDOXH" <HV
OLQLPXP YDOXH
JLOWHU XVLQJ D PD[LPXP PHDVXUHPHQW YDOXH" 1R
OD[LPXP YDOXH
$OORZ IX]]\ IHDWXUH PDWFKLQJ" 1R

ODVN,PDJH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBU
_VKRZBZLQGRZ )DOVH_QRWHY > ODNH VXUH WR RQO\ PHDVXUH :3% L



WKDW KDYH *)3 VLJQDO IRU IXUWKHU DQDO\VWLV @_EDWFKBVWDWH D
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

6HOHFW WKH LQSXW LPDJH 2UJDQHOOH

1DPH WKH RXWSXW LPDJH ODVNHGB2UJDQHOOH

8VH REMHFWYVY RU DQ LPDJH DV D PDVN" 2EMHFWYV

6HOHFW REMHFW IRU PDVN &HOOVB)LOWHUHG

6HOHFW LPDJH IRU PDVN 1RQH

,QYHUW WKH PDVN" 1R

5HVFDOH,QWHQVLW\ >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDU
XPEHU _VKRZBZLQGRZ )DOVH_QRWHV > HQKDQFH 9:) VLIQDO WR PDV
YLHZDEOH DIWHU H[SRUW ORGXOH IURP /DDQ HW DO
@ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOH® WWRBISDXVH )DOVH@
BHOHFW WKH LQSXW LPDJH ODVNHGB2UJDQHOOH
1DPH WKH RXWSXW LPDJH 5HVFDOHB,QWHQVLW\B2UJDQHOOH
5HVFDOLQJ PHWKRG 6WUHWFK HDFK LPDJH WR XVH WKH IXO0 LQV
OHWKRG WR FDOFXODWH WKH PLQLPXP LQWHQVLW\ &XVWRP
OHWKRG WR FDOFXODWH WKH PD[LPXP LQWHQVLW\ &XVWRP
JRZHU LQWHQVLW\ OLPLW IRU WKH LQSXW LPDJH
8SSHU LQWHQVLW\ OLPLW IRU WKH LQSXW LPDJH
,QWHQVLW\ UDQJH IRU WKH LQSXW LPDJH
,OQWHQVLW\ UDQJH IRU WKH RXWSXW LPDJH
6HOHFW LPDJH WR PDWFK LQ PD[LPXP LQWHQVLW\ 1RQH
'LYLVRU YDOXH
'LYLVRU PHDVXUHPHQW 1RQH

(QKDQFH2UBXSSUHVV)HDWXUHV >PRGXOHBQXP _VYQBYHUVLRQ 8QN
HYLVLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > )XUWKHU HQKDQF
ORGXOH IURP /DDQ HW DO @ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW LPDJH 5HVFDOHB,QWHQVLW\B2UJDQHOOH

1DPH WKH RXWSXW LPDJH 6SHFNOHVB2UJDQHOOH

BHOHFW WKH RSHUDWLRQ (QKDQFH

YJHDWXUH VL]H

JHDWXUH W\SH 6SHFNOHV

5DQJH RI KROH VL]HV

6PRRWKLQJ VFDOH

6KHDU DQJOH

'"HED\

(QKDQFHPHQW PHWKRG 7XEHQHVV

6SHHG DQG DFFXUDF\ )DVW

5HVFDOH UHVXOW LPDJH 1R

(QKDQFH2UB6XSSUHVV)HDWXUHV >PRGXOHBQXP _VYQBYHUVLRQ 8QN
HYLVLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > IXUWKHU HQKDQF
ORGXOH IURP /DDQ HW DO @ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW LPDJH 6SHFNOHVB2UJDQHOOH

1DPH WKH RXWSXW LPDJH 1HXULWHVB2UJDQHOOH

BHOHFW WKH RSHUDWLRQ (QKDQFH

JHDWXUH VL]H

JHDWXUH W\SH 1HXULWHYV

5DQJH RI KROH VL]HV

6PRRWKLQJ VFDOH

6KHDU DQJOH

'"HFED\

(QKDQFHPHQW PHWKRG /LQH VWUXFWXUHV



6SHHG DQG DFFXUDF\ )DVW
SHVFDOH UHVXOW LPDJH <HV

,GHQWLI\3ULPDU\2EMHFWV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZ(
VLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > 8VLQJ WKH WKUHVKI
3% DV REMHFWV ILQHWXQHG WR LQFOXGH ORQJ WKLQ :3% DQG VKR
FOXVWHUHG WRJHWKHU 0 RI®YOH HIW RPO
@ EDWFKBVWDWH DUUD\ >@

GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW LPDJH 1HXULWHVB2UJDQHOOH

1DPH WKH SULPDU\ REMHFWV WR EH LGHQWLILHG 2UJDQHOOHB2E

7\SLFDO GLDPHWHU RI REMHFWV LQ SL[HO XQLWV O0LQ 0D]

'LVFDUG REMHFWV RXWVLGH WKH GLDPHWHU UDQJH" <HV

'LVFDUG REMHFWV WRXFKLQJ WKH ERUGHU Rl WKH LPDJH" <HV

OHWKRG WR GLVWLQJXLVK FOXPSHG REMHFWYV ,QWHQVLW\

OHWKRG WR GUDZ GLYLGLQJ OLQHV EHWZHHQ FOXPSHG REMHFWYV

6L]JH RI VPRRWKLQJ ILOWHU

6XSSUHVV ORFDO PD[LPD WKDW DUH FORVHU WKDQ WKLV PLQLPX
GLVWDQFH

6SHHG XS E\ XVLQJ ORYROXWLRQ LPDJH WR ILQG ORFDO PD[LPD"

)LOO KROHV LQ LGHQWLILHG REMHFWV" 1HYHU

$XWRPDWLFDOO\ FDOFXODWH VL]H RI VPRRWKLQJ ILOWHU IRU GH

$XWRPDWLFDOO\ FDOFXODWH PLQLPXP DOORZHG GLVWDQFH EHW
PD[LPD" 1R

+DQGOLQJ RI REMHFWV LI H[FHVVLYH QXPEHU Rl REMHFWYV
LGHQWLILHG &RQWLQXH

OD[LPXP QXPEHU RI REMHFWYV

8VH DGYDQFHG VHWWLQJV" <HV

7KUHVKROG VHWWLQJ YHUVLRQ

7KUHVKROG VWUDWHJ\ $GDSWLYH

7KUHVKROGLQJ PHWKRG 2WVX

7KUHVKROG VPRRWKLQJ VFDOH

7KUHVKROG FRUUHFWLRQ IDFWRU

JRZHU DQG XSSHU ERXQGV RQ WKUHVKROG

0DQXDO WKUHVKROG

BHOHFW WKH PHDVXUHPHQW WR WKUHVKROG ZLWK 1RQH

7ZRFODVV RU WKOBNV WKUHVKROGLQJ" 7ZR FODVVHYV

/JRJ WUDQVIRUP EHIRUH WKUHVKROGLQJ" 1R

$VVLIQ SL[HOV LQ WKH PLGGOH LQWHQVLW\ FODVV WR WKH IRUH.
EDFNJURXQG" )RUHJURXQG

6L]H RI DGDSWLYH ZLQGRZ

JRZHU RXWOLHU IUDFWLRQ

8SSHU RXWOLHU IUDFWLRQ

$YHUDJLQJ PHWKRG OHDQ

9DULDQFH PHWKRG 6WDQGDUG GHYLDWLRQ

RI GHYLDWLRQV
7KUHVKROGLQJ PHWKRG 2WVX

([SDQG2UBKULQN2EMHFWYV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZC
LRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > H[SDQG WKH :3% REM}
7KLV LV SHUIRUPHG EHFDXVH WKH :3% REMHFW LV PDGH EDVHG RQ V
ZKLFK LV UHWDLQHG LQVLGHKWKIB%3SURWHLQ RI LQWHUHVW LV SUHV
RQ WKH PHPEUDQH RI WKH :3% WKHUHIRUH WKH :3% REMHFW LV H[S
DOO RUJDQHOOH FRQWHQW VLJQDO SUHVHQW LQ DQG RQ WKH :3%
IURP /DDQ HW DO @ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOH® WWRBISDXVH )DOVH@

BHOHFW WKH LQSXW REMHFWV 2UJDQHOOHB2EMHFW

1DPH WKH RXWSXW REMHFWYV ([SDQGHGB2UJDQHOOHB2EMHFW



6HOHFW WKH RSHUDWLRQ ([SDQG REMHFWYV E\ D VSHFLILHG QXPE

1XPEHU RI SL[HOV E\ ZKLFK WR H[SDQG RU VKULQN

J)LOO KROHV LQ REMHFWV VR WKDW DOO REMHFWYVY VKULQN WR D
SRLQW" 1R

([ISDQG RU VKULQN PHDVXUHPHQW 1RQH

5HVFDOH,QWHQVLW\ >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDU
XPEHU _VKRZBZLQGRZ )DOVH_QRWHV > UHVFDOH 2UJDQHOOHFRQWH
HDVLHU FRQWURO LQ WKH RYHUOD\ ORGXOH IURP /DDQ HW DO
@ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDBEOHGEDQWVBSDXVH )DOVH@
BHOHFW WKH LQSXW LPDJH 2UJDQHOOHB&RQWHQW
1DPH WKH RXWSXW LPDJH 5HVFDOHB,QWHQVLW\B2&
5HVFDOLQJ PHWKRG 6WUHWFK HDFK LPDJH WR XVH WKH IXO0 LQV
OHWKRG WR FDOFXODWH WKH PLQLPXP LQWHQVLW\ &XVWRP
OHWKRG WR FDOFXODWH WKH PD[LPXP LQWHQVLW\ &XVWRP
JRZHU LQWHQVLW\ OLPLW IRU WKH LQSXW LPDJH
8SSHU LOQWHQVLW\ OLPLW IRU WKH LQSXW LPDJH
,QWHQVLW\ UDQJH IRU WKH LQSXW LPDJH
,QWHQVLW\ UDQJH IRU WKH RXWSXW LPDJH
BHOHFW LPDJH WR PDWFK LQ PD[LPXP LQWHQVLW\ 1RQH
'LYLVRU YDOXH
'LYLVRU PHDVXUHPHQW 1RQH

ODVN,PDJH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBU
_VKRZBZLQGRZ )DOVH_QRWHY > ODVN WKH 2UJDQHOOHFRQWHQW LPLC
REMHFWV 6R \RX FUHDWH DQ LPDJH ZKHUH WKH 2UJDQHOOHFRQWHQ
VKRZQ ZKHUH :3% ZHUH LGHQWMHFEVDY R ORGXOH IURP /DDQ HW
DO @ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW LPDJH 5HVFDOHB,QWHQVLW\B2&

1DPH WKH RXWSXW LPDJH 2&B,QB2UJDQHOOHBODVN

8VH REMHFWV RU DQ LPDJH DV D PDVN" 2EMHEWYV

BHOHFW REMHFW IRU PDVN ([SDQGHGB2UJDQHOOHB2EMHFW

6HOHFW LPDJH IRU PDVN 1RQH

,QYHUW WKH PDVN" 1R

,GHQWLI\3BULPDU\2EMHFWV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZC(
VLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHY > OHDVXUH 2UJDQHOO
LQ :3% DV REMHFWV VR WKH\ FDQ EH PHDVXUHG ORGXOH IURP
DO @ EDWFKBVWDWH DUUD\ >@
GWSH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@
BHOHFW WKH LQSXW LPDJH 2&B,QB2UJDQHOOHBODVN
1DPH WKH SULPDU\ REMHFWV WR EH LGHQWLILHG 2&B,QB2UJDQHC
7\SLFDO GLDPHWHU RI REMHFWV LQ SL[HO XQLWV O0OLQ 0D]
'LVFDUG REMHFWV RXWVLGH WKH GLDPHWHU UDQJH" 1R
'LVFDUG REMHFWYV WRXFKLQJ WKH ERUGHU Rl WKH LPDJH" 1R
OHWKRG WR GLVWLQJXLVK FOXPSHG REMHFWV 6KDSH
OHWKRG WR GUDZ GLYLGLQJ OLQHY EHWZHHQ FOXPSHG REMHFWYV
6L]JH RI VPRRWKLQJ ILOWHU
6XSSUHVV ORFDO PD[LPD WKDW DUH FORVHU WKDQ WKLV PLQLPX
GLVWDQFH
6SHHG XS E\ XVLQJ ORYROXWLRQ LPDJH WR ILQG ORFDO PD[LPD"
)LOO KROHV LQ LGHQWLILHG REMHFWV" 1HYHU
$XWRPDWLFDOO\ FDOFXODWH VL]H RI VPRRWKLQJ ILOWHU IRU GH
$XWRPDWLFDOO\ FDOFXODWH PLQLPXP DOORZHG GLVWDQFH EHW
PD[LPD" 1R



+DQGOLQJ RI REMHFWV LI H[FHVVLYH QXPEHU RI REMHFWYV
LGHQWLILHG &RQWLQXH

OD[LPXP QXPEHU RI REMHFWYV

8VH DGYDQFHG VHWWLQJV" <HV

7KUHVKROG VHWWLQJ YHUVLRQ

7KUHVKROG VWUDWHJ\ $GDSWLYH

7KUHVKROGLQJ PHWKRG 2WVX

7KUHVKROG VPRRWKLQJ VEFDOH

7KUHVKROG FRUUHFWLRQ IDFWRU

/JRZHU DQG XSSHU ERXQGV RQ WKUHVKROG

0DQXDO WKUHVKROG

BHOHFW WKH PHDVXUHPHQW WR WKUHVKROG ZLWK 1RQH

7ZRFODVV RU WKOBNYV WKUHVKROGLQJ" 7ZR FODVVHV

/RJ WUDQVIRUP EHIRUH WKUHVKROGLQJ" 1R

$VVLJIQ SL[HOV LQ WKH PLGGOH LQWHQVLW\ FODVV WR WKH IRUH.
EDFNJURXQG" )RUHJURXQG

6L]H RI DGDSWLYH ZLQGRZ

JRZHU RXWOLHU IUDFWLRQ

8SSHU RXWOLHU IUDFWLRQ

$YHUDJLQJ PHWKRG OHDQ

9DULDQFH PHWKRG 6WDQGDUG GHYLDWLRQ

RI GHYLDWLRQV
7KUHVKROGLQJ PHWKRG 2WVX

([SDQG2UBKULQN2EMHFWYV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZC
LRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHYV > ([SDQG 2UJDQHOOH ZL
PHDVXUH WKH ORFDO EDFNJURXQG 7KLV LV XVHG WR GHILQH ZKHWK
DFWXDO *)3 VLJQDO RQ WKH :13% VWHXRWKHWHWKH VLIQDO WKDW LV
PHDVXUHG LV EDFNJURXQG VLJQDO LQ WKLV VSHFLILF DUHD ,Q WKL
RUJDQHOOH LWVHOI LV VWLOO LQFOXGHG LQ WKH REMHFW KHQFH W
%DFNJURXQG 6HHG @ _EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW REMHFWYV 2&B,QB2UJDQHOOHB2EMHEW

1DPH WKH RXWSXW REMHFWV %DFNJURXQG6HHG

BHOHFW WKH RSHUDWLRQ ([SDQG REMHFWYV E\ D VSHFLILHG QXPE

1XPEHU RI SL[HOV E\ ZKLFK WR H[SDQG RU VKULQN

)LOO KROHV LQ REMHFWV VR WKDW DOO REMHFWYV VKULQN WR D
SRLQW" 1R

([SDQG RU VKULQN PHDVXUHPHQW 1RQH

ODVN2EMHFWYV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEO}
_VKRZBZLQGRZ )DOVH_QRWHV > ,Q WKLV PRGXOH WKH 2UJDQHOOH

LV UHPRYHG IURP WKH %DFNJURXQG 6HHG WKH UHVXOWLQJ REMHFW
SL[HO H[SDQVLRQ RQO\ IURP HVDL@ FOQXW DURXQG WKH RUJDQHOO
ZKLFK ZH ZLOO PHDVXUH WKH *)3 VLJQDO VXUURXQGLQJ WKH
RUJDQHOOH @ _EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW REMHFWV WR EH PDVNHG %DFNJURXQG6HHG

1DPH WKH PDVNHG REMHFWYV 2&B/RFDO%DFNJURXQG

ODVN XVLQJ D UHJLRQ GHILQHG E\ RWKHU REMHFWV RU E\ ELQDU
LPDJH" 2EMHFWV

BHOHFW WKH PDVNLQJ REMHFW 2&B,QB2UJDQHOOHB2EMHFW

BHOHFW WKH PDVNLQJ LPDJH 1RQH

+DQGOLQJ RI REMHFWV WKDW DUH SDUWLDOO\ PDVNHG .HHS RYH

JUDFWLRQ RI REMHFW WKDW PXVW RYHUODS

1XPEHULQJ Rl UHVXOWLQJ REMHFWYVY 5HWDLQ

,QYHUW WKH PDVN" <HV



ODVN,PDJH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBU
_VKRZBZLQGRZ )DOVH_QRWHYV > ODVN WKH 2UJDQHOOHFRQWHQW LPC
REMHFWY 6R \RX FUHDWH DQ LPDJH ZKHUH WKH 2UJDQHOOHFRQWHQ
VKRZQ RXWVLGH RI WKH :3% REMHRMXWOH IURP /DDQ HW DO
@ EDWFKBVWDWH DUUD\ >@

GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH@

BHOHFW WKH LQSXW LPDJH 2UJDQHOOHB&RQWHQW

1DPH WKH RXWSXW LPDJH 2&B2XWB2UJDQHOOHBODVN

8VH REMHFWV RU DQ LPDJH DV D PDVN" 2EMHFWYV

6HOHFW REMHFW IRU PDVN ([SDQGHGB2UJDQHOOHB2EMHFW

6HOHFW LPDJH IRU PDVN 1RQH

,QYHUW WKH PDVN" <HV

ODVN,PDJH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULDEOHBU
_VKRZBZLQGRZ )DOVH_QRWHV > ODVN WKH HDUOLHU GHILQHG FHOO |
2UJDQHOOHFRQWHQW EDFNJURXQG 7KLV LV QHHGHG IRU ODWHU St
GLYLVLRQ ORGXOH IURP /DDQ HW ®OEDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW LPDJH 2&B2XWB2UJDQHOOHBODVN

1DPH WKH RXWSXW LPDJH 2&B2XWB2UJDQHOOHBODVNB&HOO

8VH REMHFWV RU DQ LPDJH DV D PDVN" 2EMHEWYV

6HOHFW REMHFW IRU PDVN &0B2EMHFW

6HOHFW LPDJH IRU PDVN 1RQH

,QYHUW WKH PDVN" <HV

,GHQWLI\3ULPDU\2EMHFWV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZC(
VLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHY > OHDVXUH 2UJDQHOO
RXWVLGH :3% DV REMHFWV VR WKH\ FDQ EH PHDVXUHG WKH VPDOC
DUH H[FOXGHG WKHVH DUH OLNEIONQXS\E REMHFWYV ORGXOH
IURP /DDQ HW DO @ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

BHOHFW WKH LQSXW LPDJH 2&B2XWB2UJDQHOOHBODVNB&HOO

1DPH WKH SULPDU\ REMHFWV WR EH LGHQWLILHG 2&B2XWB2UJDQ

7\SLFDO GLDPHWHU RI REMHFWV LQ SL[HO XQLWV OLQ 0D]

'LVFDUG REMHFWV RXWVLGH WKH GLDPHWHU UDQJH" <HV

'LVFDUG REMHFWV WRXFKLQJ WKH ERUGHU Rl WKH LPDJH" 1R

OHWKRG WR GLVWLQJXLVK FOXPSHG REMHFWYV 6KDSH

OHWKRG WR GUDZ GLYLGLQJ OLQHVY EHWZHHQ FOXPSHG REMHFWYV

6L]JH RI VPRRWKLQJ ILOWHU

6XSSUHVV ORFDO PD[LPD WKDW DUH FORVHU WKDQ WKLV PLQLPX
GLVWDQFH

6SHHG XS E\ XVLQJ ORZROXWLRQ LPDJH WR ILQG ORFDO PD[LPD"

)LOO KROHV LQ LGHQWLILHG REMHFWV" 1HYHU

$XWRPDWLFDOO\ FDOFXODWH VL]H RI VPRRWKLQJ ILOWHU IRU GH

$XWRPDWLFDOO\ FDOFXODWH PLQLPXP DOORZHG GLVWDQFH EHW
PD[LPD" 1R

+DQGOLQJ RI REMHFWV LI HIFHVVLYH QXPEHU Rl REMHFWYV
LGHQWLILHG &RQWLQXH

OD[LPXP QXPEHU RI REMHFWYV

8VH DGYDQFHG VHWWLQJV" <HV

7KUHVKROG VHWWLQJ YHUVLRQ

7KUHVKROG VWUDWHJ\ *OREDO

7KUHVKROGLQJ PHWKRG 2WVX

7KUHVKROG VPRRWKLQJ VFDOH

7KUHVKROG FRUUHFWLRQ IDFWRU

/JRZHU DQG XSSHU ERXQGV RQ WKUHVKROG

0DQXDO WKUHVKROG

BHOHFW WKH PHDVXUHPHQW WR WKUHVKROG ZLWK 1RQH



7ZRFODVV RU WKOBNYV WKUHVKROGLQJ" 7ZR FODVVHV

/RJ WUDQVIRUP EHIRUH WKUHVKROGLQJ" 1R

$VVLJIQ SL[HOV LQ WKH PLGGOH LQWHQVLW\ FODVV WR WKH IRUH.
EDFNJURXQG" )RUHJURXQG

6L]H RI DGDSWLYH ZLQGRZ

JRZHU RXWOLHU IUDFWLRQ

8SSHU RXWOLHU IUDFWLRQ

$YHUDJLQJ PHWKRG OHDQ

9DULDQFH PHWKRG 6WDQGDUG GHYLDWLRQ

RI GHYLDWLRQV
7KUHVKROGLQJ PHWKRG 6DXYROD

OHDVXUH2EMHFW,QWHQVLW\ >PRGXOHBQXP _VYQBYHUVLRQ 8QNQR
VLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > ORGXOH IURP /DDQ H
DGDSWHG ZLWK WKH IROORZLQJ FKDQHBORQJ 2&B/RFDO%DFNJURXQ

DV PHDVXUHPHQWOHDVXUH K® WUIJDQHOOHB&RQWHQW LPDJH LQ\
RI WKH PDVNHG LPDJH DV WKLV LQFOXGHYV WKH ORFDO EDFNJURXQG

@ EDWFKBVWDWH DUUD\ >@ GW\SH XLQW _HQDEOHG 7UXH_ZDQW\

6HOHFW LPDJHV WR PHDVXUH 2&B2XWB2UJDQHOOHBODVNB&HOO
2UJDQHOOHB&RQWHQW

6HOHFW REMHFWV WR PHDVXUH 2&B,QB2UJDQHOOHB2EMHFW 2&B
2&B2XWB2UJDQHOOHB2EMHEW

OHDVXUH2EMHFW6L]H6KDSH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQR?Z
VLRQBQXPEHU _VKRZBZLQGRZ )DOVH_QRWHV > ORGXOH IURP /DDQ H
@ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@
6HOHFW REMHFW VHWVY WR PHDVXUH &HOOVB2EMHFW 2UJDQHOO!
&DOFXODWH WKH =HUQLNH IHDWXUHV" 1R
&DOFXODWH WKH DGYDQFHG IHDWXUHV" 1R

S5HODWH2EMHFWY >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULD
HU _VKRZBZLQGRZ )DOVH_QRWHV > FUHDWH D UHODWLRQVKLS EHW?
DQG WKH 2UJDQHOOHFRQWHQW REMHFWV ZLWKLQ WKDW FHOO
/IDDQ HW DO @ EDWFKBVWD@H DUUD\ >
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@
3DUHQW REMHFWVY &HOOVB)LOWHUHG
&KLOG REMHFWYV 2&B,QB2UJDQHOOHB2EMHFW
&DOFXODWH BSHOWHRW GLVWDQFHV" 1RQH
&DOFXODWHSBHHQW PHDQV IRU DOO FKLOG PHDVXUHPHQWV" <HV
&DOFXODWH GLVWDQFHV WR RWKHU SDUHQWV" 1R
'R \RX ZDQW WR VDYH WKH FKLOGUHQ ZLWK SDUHQWYV DV D QHZ F
1DPH WKH RXWSXW REMHFW 1RQH
3DUHQW QDPH 1XFOHLBREMHFW

5HODWH2EMHFWY >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULD
HU _VKRZBZLQGRZ )DOVH_QRWHV > HVWDEOLVK D UHODWLRQVKLS E
2XWVLGH RI :3% 2UJDQHOOHFRQWHQW VLJQDO SHU FHOO ORG X
HW DO @ EDWFKBVWDWH DUUD\ >@
GWSH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

3DUHQW REMHFWVY &HOOVB)LOWHUHG

&KLOG REMHFWYV 2&B2XWB2UJDQHOOHB2EMHFW

&DOFXODWH BHWHRW GLVWDQFHV" 1RQH

&DOFXODWHSBHHQW PHDQV IRU DOO FKLOG PHDVXUHPHQWV" <HV

&DOFXODWH GLVWDQFHV WR RWKHU SDUHQWV" 1R

'R \RX ZDQW WR VDYH WKH FKLOGUHQ ZLWK SDUHQWY DV D QHZ F

1DPH WKH RXWSXW REMHFW 1RQH

3DUHQW QDPH 1RQH



3DUHQW QDPH 1RQH

SHODWH2EMHFWV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDULD
HU VKRZBZLQGRZ )DOVH_QRWHV > UHODWH &HOOV WR :3%V WR FD(
GLVWDQFH EHWZHHQ WKH :3% DQG WKH FHOO PHPEUDQH ORGXO
DO @ EDWFKBVWDWH DUUD\ >@
GW\SKLQW _HQDEOHG 7UXH _ZDQWVBSDXVH )DOVH@

3DUHQW REMHFWYV &HOOVB)LOWHUHG

&KLOG REMHFWV 2UJDQHOOHB2EMHFW

&DOFXODWH BWHRW GLVWDQFHV" OLQLPXP

&DOFXODWHSBHHQW PHDQV IRU DOO FKLOG PHDVXUHPHQWV" <HV

&DOFXODWH GLVWDQFHVY WR RWKHU SDUHQWV" 1R

'R \RX ZDQW WR VDYH WKH FKLOGUHQ ZLWK SDUHQWY DV D QHZ R

1DPH WKH RXWSXW REMHFW 1RQH

3DUHQW QDPH 1XFOHLB2EMHFW

2YHUOD\2XWOLQHV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDUL
PEHU _VKRZBZLQGRZ )DOVH_QRWHV > &UHDWHYV D RYHUOD\ RI WKH :
QXFOHXV DQG HQODUJHG QXFOHXV REMHFWYV RQ WKH 2UJDQHOOHFR
EDFNJURXQG WKLV DOORZV HDV\ BHISFHNRYPMWKRH DOO VDPSOHV
ORGXOH IURP /DDQ HW DO @ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH _ZDQWVBSDXVH )DOVH@

'LVSOD\ RXWOLQHV RQ D EODQN LPDJH" 1R

6HOHFW LPDJH RQ ZKLFK WR GLVSOD\ RXWOLQHV 5HVFDOHB,QWH

1DPH WKH RXWSXW LPDJH 2YHUOD\

2XWOLQH GLVSOD\ PRGH &RORU

6HOHFW PHWKRG WR GHWHUPLQH EULJKWQHVV RI RXWOLQHV 0D]

+RZ WR RXWOLQH 7KLFN

BHOHFW RXWOLQH FRORU UHG

BHOHFW REMHFWV WR GLVSOD\ &HOOVB)LOWHUHG

BHOHFW RXWOLQH FRORU *UHHQ

BHOHFW REMHFWV WR GLVSOD\ 2UJDQHOOHB2EMHFW

BHOHFW RXWOLQH FRORU %OXH

6HOHFW REMHFWY WR GLVSOD\ 1XFOHLB2EMHFW

'LVSOD\'DWD2Q,PDJH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDI
BQXPEHU _VKRZBZLQGRZ )DOVH_QRWHVY > ORGXOH IURP /DDQ HW DO
@ EDWFKBVWDWH DUUD\ >@

GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@

'LVSOD\ REMHFW RU LPDJH PHDVXUHPHQWV" 2EMHFW

BHOHFW WKH LQSXW REMHFWV &HOOVB)LOWHUHG

OHDVXUHPHQW WR GLVSOD\ 1XPEHUB2EMHFWB1XPEHU

BHOHFW WKH LPDJH RQ ZKLFK WR GLVSOD\ WKH PHDVXUHPHQWYV :

7H[W FRORU '( ))

1DPH WKH RXWSXW LPDJH WKDW KDV WKH PHDVXUHPHQWYV
GLVSOD\HG 2YHUOD\B1XPEHUHG

JRQW VL]H SRLQWV

1XPEHU RI GHFLPDOV

,PDJH HOHPHQWYV WR VDYH ,PDJH

$QQRWDWLRQ RIIVHW LQ SL[HOV

'LVSOD\ PRGH 7H[W

&RORU PDS 'HIDXOW

'LVSOD\ EDENJURXQG LPDJH" <HV

&RORU PDS VFDOH 8VH WKLV LPDJH V PHDVXUHPHQW UDQJH

&RORU PDS UDQJH

JRQW $GREH 'HYDQDJDUL

8VH VFLHQWLILF QRWDWLRQ" 1R

JRQW ZHLJKW QRUPDO



6DYH,PDJHV >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ YDULDEOHB
_VKRZBZLQGRZ )DOVH_QRWHV > RYHUOD\ PDGH RQ 2UJDQHOOHFRQ

KHUH ORGXOH IURP /DDQ HW DO @ EDWFKBVWDWH DUUD\
GW\SH XLQW _HQDEOHG 7UXH_ZDQW®WVBSDXVH )DOVH

6HOHFW WKH W\SH RI LPDJH WR VDYH ,PDJH

6HOHFW WKH LPDJH WR VDYH 2YHUOD\B1XPEHUHG

BHOHFW PHWKRG IRU FRQVWUXFWLQJ ILOH QDPHV JURP LPDJH ILC

6HOHFW LPDJH QDPH IRU ILOH SUHIL[ 2ULJLQDO

(QWHU VLQJOH ILOH QDPH 2ULJ%OXH

1XPEHU RI GLJLWYV

$SSHQG D VXIIL[ WR WKH LPDJH ILOH QDPH" 1R

7H[W WR DSSHQG WR WKH LPDJH QDPH

6DYHG ILOH IRUPDW SQJ

2XWSXW ILOH ORFDWLRQ (OVH2Z&RIQMRFDO
GDWMS$''?2?2&HOOSURILOHU DQBEDG/B'$.2B*)3B'$3,

,PDJH ELW GHSEMMN LQWHJIHU

2YHUZULWH H[LVWLQJ ILOHV ZLWKRXW ZDUQLQJ" <HV

'KHQ WR VDYH (YHU\ F\FOH

5HFRUG WKH ILOH DQG SDWK LQIRUPDWLRQ WR WKH VDYHG LPDJ}

&UHDWH VXEIROGHUV LQ WKH RXWSXW IROGHU" 1R

%DVH LPDJH IROGHU (OVHZKHUH _

+RZ WR VDYH WKH VHULHV 7 7LPH

6DYH ZLWK ORVVOHVV FRPSUHVVLRQ" <HV

([SRUW7R'DWDEDVH >PRGXOHBQXP _VYQBYHUVLRQ 8QNQRZQ _YDUI
XPEHU _VKRZBZLQGRZ )DOVH_QRWHV > ORGXOH IURP /DDQ HW DO
@ EDWFKBVWDWH DUUD\ >@
GW\SH XLQW _HQDEOHG 7UXH_ZDQWVBSDXVH )DOVH®@
'DWDEDVH W\SH 64/LWH
'DWDEDVH QDPH 'HIDXOW'%
$GG D SUHIL[ WR WDEOH QDPHV" 1R
7DEOH SUHIL[ 0O\([SWB
2XWSXW ILOH ORFDWLRQ (OVH2Z&ERIQHRFDO
GDWI$''?7?2& HOOSURILOHU D@D BEDIG/B'$.2B*)3B'$3,
&UHDWH D &HOO3URILOHU $QDO\WW SURSHUWLHV ILOH" 1R
'DWDEDVH KRVW
8VHUQDPH
3DVVZRUG
1DPH WKH 64/LWH GDWDEDVH ILOH )LOWHUHG GE
&DOFXODWH WKRDBHHUPHDQ YDOXHV RI REMHFW PHDVXUHPHQWV"
&DOFXODWH WKRIBHUPHGLDQ YDOXHV RI REMHFW PHDVXUHPHQW
&DOFXODWH WKRIBHHUVWDQGDUG GHYLDWLRQ YDOXHV RI REMHFW
PHDVXUHPHQWV" <HV
&DOFXODWH WKRHGBIWPHDQ YDOXHV RI REMHFW PHDVXUHPHQWV" 1
&DOFXODWH WRHGBIWPHGLDQ YDOXHV RI REMHFW PHDVXUHPHQWYV
&DOFXODWH WRHGBIWWDQGDUG GHYLDWLRQ YDOXHV RI REMHFW
PHDVXUHPHQWV" 1R
([SRUW PHDVXUHPHQWYVY IRU DOO REMHFWVY WR WKH GDWDEDVH" 6
BHOHFW WKH
REMHFWYV &0B2EMHFW 2&B,QB2UJDQHOOHB2EMHFW 2&B/RFDO%DFNJU
OOHB2EMHFW 2UJDQHOOHB2EMHFW
OD[LPXP RI FKDUDFWHUV LQ D FROXPQ QDPH
&UHDWH RQH WDEOH SHU REMHFW D VLQJOH REMHFW WDEOH RU
YLHZ" 6LQJOH REMHFW WDEOH
(QWHU DQ LPDJH XUO SUHSHQG LI \RX SODQ WR DFFHVV \RXU ILO
'ULWH LPDJH WKXPEQDLOV GLUHFWO\ WR WKH GDWDEDVH" 1R
BHOHFW WKH LPDJHV IRU ZKLFK \RX ZDQW WR VDYH WKXPEQDLOV



$XWRFDOH WKXPEQDLO SL[HO LQWHQVLWLHV" <HV

BHOHFW WKH SODWH W\SH 1RQH

6HOHFW WKH SODWH PHWDGDWD 1RQH

BHOHFW WKH ZHOO PHWDGDWD 1RQH

,QFOXGH LQIRUPDWLRQ IRU DOO LPDJHV XVLQJ GHIDXOW YDOXH\

BURSHUWLHV LPDJH JURXS FRXQW

BURSHUWLHV JURXS ILHOG FRXQW

BURSHUWLHV ILOWHU ILHOG FRXQW

':RUNVSDFH PHDVXUHPHQW FRXQW

([SHULPHQW QDPH )LOWHUHG

'KLFK REMHFWV VKRXOG EH XVHG IRU ORFDWLRQV" 1RQH

(QWHU D SKHQRW\SH FODVV WDEOH QDPH LI XVLQJ WKH &ODVVLIL
&HOO3URILOHU $QDO\VW

([SRUW REMHFW UHODWLRQVKLSV" <HV

2YHUZULWH ZLWKRXW ZDUQLQJ" 1HYHU

$FFHVV &HOO3URILOHU $QDO\VW LPDJHV YLD 85/" 1R

6HOHFW WKH FODVVLILFDWLRQ W\SH 2EMHFW

BHOHFW DQ LPDJH WR LQFOXGH 1RQH

8VH WKH LPDJH QDPH IRU WKH GLVSOD\" <HV

,PDJH QDPH &KDQQHO

&KDQQHO FRORU UHG

'R \RX ZDQW WR DGG JURXS ILHOGV" 1R

(QWHU WKH QDPH RI WKH JURXS

(QWHU WKHLPHDUH FROXPQV ZKLFK GHILQH WKH JURXS VHSDUDW!
FRPPDV ,PDJH1XPEHU ,PDJHBOHWDGDWDB3ODWH ,PDJHBOHWDGDWD

'R \RX ZDQW WR DGG ILOWHU ILHOGV" 1R

$XWRPDWLFDOO\ FUHDWH D ILOWHU IRU HDFK SODWH" 1R

&UHDWH D &HOO3URILOHU $QDO\VW ZRUNVSDFH ILOH" 1R

BHOHFW WKH PHDVXUHPHQW GLVSOD\ WRRO 6FDWWHU3ORW

7\SH Rl PHDVXUHPHQW WR SORDNLRQ RDKH ;

(QWHU WKH REMHFW QDPH 1RQH

BHOHFW WIOHLY PHDVXUHPHQW 1RQH

BHOHFW WIHLY LQGH[ ,PDJH1IXPEHU

7\SH Rl PHDVXUHPHQW WR SORMWLRQ, PADKIH <

(QWHU WKH REMHFW QDPH 1RQH

BHOHFW WIOHLY PHDVXUHPHQW 1RQH

BHOHFW WIOHLY LQGH[ ,PDJH1IXPEHU
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