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ImagePlot visualization software: 
explore patterns in large image collections 
 
“Interactive Visualization of Media Collections for Humanities Research” was a 2010-
2011 project funded by a Digital Humanities Start-Up Level II Grant by the National 
Endowment for Humanities. The goal of the project was to create an open-source, easy 
to use, and fully documented software tool for visualizing image and video collections, 
and make this tool available to a broad range of humanities researchers in art history, 
history, film and media studies, games studies, and other fields. 
 
The project resulted in the release of the ImagePlot software. This white paper contains: 
 

1) An overview of ImagePlot. 
 
This document announces the ImagePlot software and explains its uses. The 
latest version of this material is also available online at the ImagePlot web page: 
 
http://lab.softwarestudies.com/p/imageplot.html 
 

2) Documentation of ImagePlot. 
 
The full documentation includes step-by-step instructions for using the software, 
along with detailed examples and tutorials. The most up-to-date copy of this text 
is also viewable online in a public document: 
 
https://docs.google.com/document/d/1zkeik0v2LJmi1TOK4OxT7dVKJO7oCmx_f
NP8SYdTG-U/edit?hl=en_US&pli=1 

 
In addition to this whitepaper, final report on the project is also on file with the NEH, 
including a narrative review of the grant and the text of the article: 

 
Lev Manovich, Jeremy Douglass, Tara Zepel, William Huber. How to Compare 
One Million Images? 

 
A gallery of Images produced by ImagePlot is online at: 
 

http://www.flickr.com/photos/culturevis/sets/72157627389144448/ 
 
 
 



ImagePlot visualization software: explore patterns in large image
collections

What is ImagePlot?

Explore images and video
in new ways.

How does it work?

Create high-res
visualizations and
animations and customize
everything.

Will it work with my stuff?

Works with any media, on
any platform (almost).

Overview | Download | Documentation  | Gallery  | Video

ImagePlot is a free software tool that visualizes collections of images and video of any size. It is implemented as a
macro which works with the open source image processing program ImageJ.

ImagePlot was developed by the Software Studies Initiative with support from the National Endowment for Humanities
(NEH), the California Institute for Telecommunications and Information Technology (Calit2), and the Center for
Research in Computing and the Arts (CRCA).

See your whole image collection in a

single visualization.

Existing visualization tools show data as points, lines, and
bars. ImagePlot's visualizations shows the actual images in
your collection. The images can be scaled to any size and
organized in any order - according to their dates, content,
visual characteristics, etc. Because digital video is just a set of
individual still images, you can also use ImagePlot to explore
patterns in films, animations, video games, and any other
moving image data.

Better understand media collections and

make new discoveries.

Visualize image collections as timelines and scatter plots
which display all images in a collection. Find images that are
outliers. Discover clusters - sets of images that are similar in content or visual properties. Visualize multiple sets of
images to better understand their similarities and differences. Explore patterns in existing metadata (i.e., dates,
names, etc.), added annotations and keywords, or visual features (i.e., brightness, saturation, hue, shapes, etc.)

ImagePlot

What is ImagePlot?



Visualize change

We include macros which automatically measure various visual
properties of every image in collection (or every frame in a
video). These measurements can be visualized as line graphs,
scatter plots, and image plots. This allows you to see the
patterns of change over time in images' visual characteristics.
You can also compare multiple image sets in terms of their
visual characteristics.

Visualize image collections of any size.

From a few dozens to millions of images. There is no
theoretical limit to the number of images that can be included

in a single visualization. A few dozen images can be visualized in a second, a few thousands will take a few minutes.
The largest number we tried so far was one million images ( yes, this took a while - but it worked!). If your collection
is really big, start the render and just come back when it is finished.

From points to images.

Start with point and line graphs, which allow you to quickly
explore your image set. Once you find an interesting pattern,
re-render the plot to show the images. Go back and forth
between these options as often as you like.

Render and save high-res visualizations.

You can render and save greyscale and full-color visualizations
of any size (as long as they don't go over 2.5 GB.) For
example, we created 44,000 x 44,000 grey scale visualization
showing one million manga pages, 137,530 x 13,800
visualization showing all shots in an hour long film, full-color
16,000 x 12,000 visualization showing 776 van Gogh paintings.
(All were rendered on Mac Book Pro with 4GB of RAM).

Turn any visualization into an animation.

Select the option to save visualization after each new image is added to it. The result is a sequence of files which can
be easily turned into video (use QuickTime or any video editing application).

Customize everything.

Customize the appearance of data points and lines,
background, axis lines, data labels, image labels, the size of
images, image transparency, and pretty much everything else
you can think of. We wrote ImagePlot to support both quick
exploration of image sets and creation of high-res
visualizations for publications and exhibitions. So we added
options to control every possible aspect of visualization
appearance. Visualizations created with ImagePlot have been
shown in science centers, art and design museums, and art
galleries, including Graphic Design Museum (Breda), Gwangju
Design Biennale (Korea), and The San Diego Museum of
Contemporary Art.

Use with digital image analysis tools.

Measure various visual properties of the images in a collection (brightness, saturation, hues, shapes) using macros we
provide - or you can use any other digital image tools. Study patterns in these properties across a whole collection
using ImagePlot visualizations.

How does it work?



Work with images in all popular formats.

Color or grey scale images? JPEG or TIFF? No problem, ImagePlot can handle them all. If you images have different
sizes, ImagePlot can also automatically scale them to the same size. If your images are located across multiple
directories on your computer, we built in an option to handle this as well.

Cross-platform.

Run ImagePlot on Windows, Mac OS or Unix.

No coding required.

ImagePlot has a Graphical User Interface, so you don't need to
program or script anything.

Use data created in other applications.

ImagePlot works with the most common data formats: a set of
image files and the data about these images saved in a tab
delimited text file (.txt). This makes ImagePlot compatible
with lots of other applications for media cataloging, data
analysis, and information visualization. You can prepare and
edit data using any spreadsheet or word processor application.

The data file can contain any number of rows and columns. (For example, our data file for one million manga pages
had one million rows and 60 columns.)

Download and run ImagePlot in minutes.

ImagePlot is a macro which runs within the cross platform, open source image processing software ImageJ. Together
these files take up under 5 MB. The full ~100MB download comes with several large sample data sets, which are
helpful for getting started but not required for the software to run.

Hardware requirements: 2 GB RAM (4GB or more recommended for high resolution visualizations with images).

Software Requirements: To use ImagePlot macro, you will first need to install the ImageJ application. ImageJ will run
on Mac, Windows, or Linux. Application files for all three operating systems are included in the ImagePlot.zip
download.

ImagePlot.zip 110 MB

ImagePlot macro, ImageJ application (Windows / Mac / Linux), sample data sets, theory and methodology articles.

ImagePlot-progam-only.zip 3 MB

ImagePlot macro, ImageJ application (Windows / Mac / Linux).

Share your Image Plots

Twitter: Use #imageplot when you tweet about your image plots.

Flickr: Use "imageplot" tag for your image plots.

Subscribe to our blog softwarestudies.com

Email us your feedback, new feature requests, bug reports

Will it work with my stuff?

Download ImagePlot 0.9



Software Studies Initiative | UC San Diego | 9500 Gilman Drive MC 0037 | La Jolla, CA | 92093-0037 



,PDJH3ORW�GRFXPHQWDWLRQ�
�
$%287�,0$*(3/27�

+RZ�WR�8VH�7KLV�'RFXPHQWDWLRQ�
7\SRJUDSKLF�&RQYHQWLRQV�8VHG�LQ�WKH�'RFXPHQWDWLRQ�
$GGLWLRQDO�5HVRXUFHV�

9LVXDOL]DWLRQV�RI�&XOWXUDO�'DWD�6HWV
7KHRU\�DQG�0HWKRGRORJ\�DUWLFOHV

$FNQRZOHGJPHQWV�DQG�&UHGLWV�
�
,167$//,1*�,0$*(3/27
�
5811,1*�,0$*(3/27

�
78725,$/��9,68$/,=(�$�,0$*(�6(7�86,1*�'()$8/7�6(77,1*6�

([SORULQJ�WKH�6DPSOH�,PDJH�6HW�ZLWK�,PDJH3ORW
7KH�6DPSOH�,PDJH�6HW�)LOHV�
9LVXDOL]H�'DWD�DV�3RLQWV���YLGHR�GHPR�
&KDQJH�,PDJH-�'HIDXOW�0HPRU\�6HWWLQJ
9LVXDOL]H�,PDJHV���YLGHR�GHPR�
9LVXDOL]H�,PDJHV�8VLQJ�)LOH�3DWKV�
&KDQJH�WKH�'LVSOD\�0RGH
*HQHUDWH�,PDJH�7KXPEQDLOV

�
$'9$1&('�237,216�

2YHUYLHZ��YLGHR�GHPR�
&DQYDV
3RLQWV�/LQHV�/DEHOV
,PDJHV�
$[HV�
5DQJH�

�
35(3$5,1*�<285�'$7$�$1'�,0$*(6

,PDJH3ORW�'DWD�)LOH�)RUPDW�
)LOH�6WUXFWXUH
7H[W�&ROXPQV
&RPPRQ�(UURUV

'DWD�)LOHV�([DPSOHV��
,PDJH�)RUPDWV��
&KHFN�6L]HV�RI�DOO�,PDJHV�LQ�D�)ROGHU
0HDVXUH�9LVXDO�)HDWXUHV�RI�,PDJHV�

,PDJH0HDVXUH�PDFUR��YLGHR�GHPR�
,PDJH6KDSHV�PDFUR
8VLQJ�2WKHU�'LJLWDO�,PDJH�3URFHVVLQJ�6RIWZDUH

�
:25.,1*�:,7+�,0$*(3/27

0D[LPL]LQJ�2XWSXW�5HVROXWLRQ�
&RPSDULQJ�0XOWLSOH�,PDJHV�6HWV�
([DPSOHV�8VLQJ�2WKHU�'DWD�6HWV�

�
$1,0$7(�9,68$/,=$7,216
�
:25.,1*�:,7+�',*,7,=('�,0$*(6



�
�
�
�
$%287�,0$*(3/27
�
,PDJH3ORW�LV�D�IUHH�VRIWZDUH�WRRO�WKDW�YLVXDOL]HV�FROOHFWLRQV�RI�LPDJHV�DQG�YLGHR��,W�LV�
LPSOHPHQWHG�DV�D�PDFUR�WKDW�UXQV�LQVLGH�WKH�RSHQ�VRXUFH�LPDJH�SURFHVVLQJ�DSSOLFDWLRQ�,PDJH-��
$�FRS\�RI�WKH�,PDJH-�LV�LQFOXGHG�LQ�WKH�,PDJH3ORW�GLVWULEXWLRQ��7KH�,PDJH3ORW�PDFUR�LV�D�VLQJOH�
$6&,,�WH[W�ILOH��VR�\RX�FDQ�HDVLO\�H[WHQG�LWV�IXQFWLRQDOLW\�WR�PHHW�WKH�QHHGV�RI�\RXU�RZQ�SURMHFWV��
�
,PDJH3ORW�FUHDWHV�QHZ�W\SHV�RI�YLVXDOL]DWLRQV�QRW�RIIHUHG�E\�DQ\�RWKHU�DSSOLFDWLRQ��,W�GLVSOD\V�
\RXU�GDWD�DQG�LPDJHV�DV�D��'�OLQH�JUDSK�RU�D�VFDWWHU�SORW��ZLWK�WKH�LPDJHV�VXSHULPSRVHG�RYHU�
GDWD�SRLQWV��
�
�

�
6FDWWHUSORW��OHIW��YV�,PDJH3ORW��ULJKW��RI�WKH�VDPH�GDWD����
����SDLQWLQJV�E\�3LHW�0RQGULDQ�FUHDWHG�EHWZHHQ������DQG���������
;�D[LV� �EULJKWQHVV�PHGLDQ��<�D[LV� �VDWXUDWLRQ�PHGLDQ��
�
�
$Q�,PDJH3ORW�YLVXDOL]DWLRQ�FDQ�XVH�DQ\�LQIRUPDWLRQ�DERXW�WKH�LPDJHV�
�

� �H[LVWLQJ�PHWDGDWD���IRU�H[DPSOH��SXEOLFDWLRQ�GDWHV�RU�DXWKRU�QDPHV�
�
� QHZ�PHWDGDWD�\RX�FDQ�DGG�PDQXDOO\���IRU�H[DPSOH��\RX�FDQ�XVH�WDJV�WR�GHVFULEH�

LPDJHV�FRQWHQW�
�
� YLVXDO�IHDWXUHV�RI�WKH�LPDJHV��ZKLFK�\RX�FDQ�PHDVXUH�DXWRPDWLFDOO\�ZLWK�WKH�,PDJH-�

PDFURV�ZH�SURYLGH�LQ�WKH�,PDJH3ORW�GLVWULEXWLRQ��VHH�0HDVXUH�9LVXDO�)HDWXUHV�RI�
,PDJHV�VHFWLRQ���

�
�
9LVXDOL]DWLRQV�FUHDWHG�E\�,PDJH3ORW�DUH�QRW�LQWHUDFWLYH���LI�\RX�ZDQW�WR�FKDQJH�VRPH�DVSHFWV�
RI�D�YLVXDOL]DWLRQ¶V�DSSHDUDQFH��\RX�QHHG�WR�UHQGHU�LW�DJDLQ��7KH�DGYDQWDJH�LV�WKDW�\RXU�
FDQ�YLVXDOL]H�DQ�LPDJH�FROOHFWLRQ�RI�DQ\�VL]H��$�IROGHU�ZLWK�D�IHZ�GR]HQ�LPDJHV�ZLOO�WDNH�D�
IHZ�VHFRQGV��RQH�PLOOLRQ�LPDJHV�FDQ�UHQGHU�RYHU�QLJKW��<RXU�LPDJH�VRXUFHV�FDQ�KDYH�DQ\�
UHVROXWLRQ��,PDJH3ORW�ZLOO�DXWRPDWLFDOO\�VFDOH�WKHP�ZKLOH�UHQGHULQJ�D�YLVXDOL]DWLRQ��



�
([SORUH�\RXU�LPDJH�FROOHFWLRQ�E\�FUHDWLQJ�PXOWLSOH�YLVXDOL]DWLRQV�ZKLFK�FRPELQH�WKLV�LQIRUPDWLRQ�
LQ�GLIIHUHQW�ZD\V���<RX�DUH�OLNHO\�WR�GLVFRYHU�LQWHUHVWLQJ�SDWWHUQV�DQG�UHODWLRQVKLSV���
�
�
+RZ�WR�8VH�7KLV�'RFXPHQWDWLRQ�
�
8VH�WKLV�GRFXPHQWDWLRQ�LQ�D�ZD\�ZKLFK�VXLWHV�\RXU�OHDUQLQJ�VW\OH�
�

� 7R�OHDUQ�KRZ�WR�SUHSDUH�GDWD�IURP�\RXU�RZQ�LPDJHV�IRU�XVH�LQ�,PDJH3ORW��JR�WR�WKH�
3UHSDULQJ�<RXU�'DWD�DQG�,PDJHV�VHFWLRQ�

�
� 7R�OHDUQ�KRZ�WR�XVH�,PDJH3ORW�XVLQJ�WKH�VDPSOH�LPDJH�VHW�ZH�SURYLGHG��JR�WR�WKH�

5XQQLQJ�,PDJH3ORW��VHFWLRQ�DQG�WKHQ�ZRUN�WKURXJK�WKH�7XWRULDO��
%HFDXVH�,PDJH3ORW�LV�D�PDFUR�ZKLFK�UXQV�IURP�LQVLGH�WKH�,PDJH-�DSSOLFDWLRQ��ZH�UHFRPPHQG�
WKDW�\RX�ILUVW�VSHQG�D�IHZ�PLQXWHV�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�,PDJH-�LQWHUIDFH�E\�FKHFNLQJ��D�
QXPEHU�RI�HQWULHV�LQ�WKH�%DVLF�&RQFHSWV�VHFWLRQ�RI�,PDJH-¶V�RQOLQH�GRFXPHQWDWLRQ���³:LQGRZV�´�
7RROEDU�´�³6WDWXV�%DU�´�³3URJUHVV�%DU´�DQG�³,PDJHV�´�
�
,I�\RXU�FRPSXWHU�KDV�PRUH�WKDQ���*%�RI�5$0��ZH�DOVR�UHFRPPHQG�WKDW�\RX�LQFUHDVH�WKH�
PHPRU\�VHWWLQJ��IRU�LPDJH-�E\�IROORZLQJ�LQVWUXFWLRQV�LQ�&KDQJH�,PDJH-�'HIDXOW�0HPRU\�6HWWLQJ�
VHFWLRQ�EHORZ�
�
$OO�YLVXDOL]DWLRQV�LQ�WKLV�GRFXPHQWDWLRQ�DUH�OLQNHG�WR�WKHLU�KLJKHU�UHVROXWLRQ�YHUVLRQV�LQ�WKH�
,PDJH3ORW�GRFXPHQWDWLRQ�)OLFNU�VHW��,I�\RX�DUH�FXULRXV�WR�VHH�DOO�RI�WKHP�QRZ��IROORZ�WKH�OLQN�WR�
WKLV�VHW��
�
�
7\SRJUDSKLF�&RQYHQWLRQV�8VHG�LQ�WKH�'RFXPHQWDWLRQ
�
7KH�GRFXPHQWDWLRQ�XVHV�GLIIHUHQW�IRQWV�IRU�SDUWLFXODU�FRQWHQW�W\SHV�
�

�������$ULDO����EROG�UHG�LV�XVHG�IRU�WKH�OLQNV�WR�VRIWZDUH�GHPR�YLGHRV�DYDLODEOH�RQ�<RX7XEH�
�

��$ULDO���SS�EROG�LV�XVHG�IRU�FRPPDQG�QDPHV�
�
��&RXULHU�1HZ���SW�LV�XVHG�IRU�ILOH�QDPHV�DQG�IROGHU�QDPHV�
�
��$ULDO����SS�LV�XVHG�IRU�DGGLWLRQDO�WLSV�DQG�QRWHV�DERXW�XVLQJ�,PDJH3ORW�
�
��$ULDO����SS�LWDOLF�LV�XVHG�IRU�WKH�SDUWV�RI�WKLV�GRFXPHQWDWLRQ�DUH��PRUH�WKHRUHWLFDO��WKH�
PRWLYDWLRQV�IRU�FUHDWLQJ�SDUWLFXODU�YLVXDOL]DWLRQV�RI�WKH�VDPSOH�LPDJH�VHW�LQ�WKH�WXWRULDO��
LQWHUSUHWDWLRQV�RI�WKHVH�YLVXDOL]DWLRQV��DQG�JHQHUDO�GLVFXVVLRQV�RI�WKH�DGYDQWDJHV�RI�
H[SORULQJ�LPDJH�VHWV�YLD�XQLTXH�YLVXDOL]DWLRQV�JHQHUDWHG�E\�,PDJH3ORW��

�
�
$GGLWLRQDO�5HVRXUFHV�
�
,PDJH3ORW�ZDV�GHYHORSHG�E\�PHPEHUV�RI�6RIWZDUH�6WXGLHV�,QLWLDWLYH�DV�D�SDUW�RI�WKHLU�RQJRLQJ�
GLJLWDO�KXPDQLWLHV�UHVHDUFK�WR�DQDO\]H�DQG�YLVXDOL]H�ODUJH�FXOWXUDO�YLVXDO�GDWD�VHWV���
�
�
9LVXDOL]DWLRQV�RI�&XOWXUDO�'DWD�6HWV
�
6LQFH�������ZH�KDYH�XVHG�,PDJH3ORW�LQ�RXU�ODE�WR�H[SORUH�FROOHFWLRQV�RI�DUWZRUNV��SKRWRV��
FRPLFV��PDJD]LQH�SDJHV���ILOPV��DQLPDWLRQV��YLGHR�JDPHV��DQG�RWKHU�PHGLD�FRQWHQW��%URZVLQJ�



WKH�SURMHFWV�VHFWLRQ�RI�RXU�ZHEVLWH�VRIWZDUHVWXGLHV�FRP�PD\�JLYH�\RX�QHZ�LGHDV�DV�WR�KRZ�WKLV�
WRRO�FDQ�KHOS�\RX�WR�H[SORUH�DQG�ILQG�SDWWHQV�LQ�\RXU�RZQ�PHGLD�FROOHFWLRQV��

�
0RVW�RI������YLVXDOL]DWLRQV�DYDLODEOH�RQ�RXU�)OLFNU�DFFRXQW�KWWS���ZZZ�IOLFNU�FRP�SKRWRV�
FXOWXUHYLV��ZHUH�FUHDWHG�ZLWK�,PDJH3ORW��PDQ\�XVH�FXVWRP�YHUVLRQV�ZLWK�DGGLWLRQDO�FRGH�DGGHG�
WR�WR�DFKLHYH�SDUWLFXODU�HIIHFWV���&KHFN�WKHP�WR�VHH�ZKDW�,PDJH3ORW�FDQ�GR�
�
�
7KHRU\�DQG�0HWKRGRORJ\�$UWLFOHV��
�
:H�KDYH�DOVR�ZULWWHQ�D�QXPEHU�RI�DUWLFOHV�WKDW�DGGUHVV�WKH�WKHRU\�DQG�PHWKRGRORJ\�IRU�
H[SORULQJ�ODUJH�YLVXDO�GDWD�VHWV��7KH�DUWLFOHV�DOVR�GLVFXVV�FRQFUHWH�YLVXDOL]DWLRQV�SURMHFWV�GRQH�
LQ�RXU�ODE�XVLQJ�,PDJH3ORW�DQG�WKH�LPDJH�PHDVXUHPHQW�PDFURV��
�
<RX�FDQ�ILQG�WKHVH�LQ�WKH�SXEOLFDWLRQV�DQG�FXOWXUDO�DQDO\WLFV�VHFWLRQV�RI�RXU�ZHEVLWH��
�
$�QXPEHU�RI�WKHVH�DUWLFOHV�DUH�LQFOXGHG�LQ�WKH�WKHRU\�IROGHU�LQ�,PDJH3ORW�]LS�GLVWULEXWLRQ��
�

�����&XOWXUDOB$QDO\WLFV�SGI
0DQRYLFK��/HY���&XOWXUDO�$QDO\WLFV��9LVXDOLVLQJ�&XOWXUDO�3DWWHUQV�LQ�WKH�(UD�
RI�
0RUH�0HGLD�¶´�'RPXV��0DUFK�������
�
�����9LVXDOL]LQJB7HPSRUDOB3DWWHUQV�SGI
0DQRYLFK��/HY�DQG�-HUHP\�'RXJODVV���9LVXDOL]LQJ�&KDQJH���9LVXDOL]LQJ�WKH���VW�
&HQWXU\��HG��2OLYHU�*UDX��0,7�3UHVV��IRUWKFRPLQJ������
�
�����:KDWBLVB9LVXDOL]DWLRQ�SGI�
0DQRYLFK��/HY���:KDW�LV�9LVXDOL]DWLRQ"��9LVXDO�6WXGLHV��5RXWOHGJH�������
�
�����&XOWXUDOB$QDO\WLFVBDWB:RUN��
3UHVLGHQWLDOB2QOLQHB9LGHRB$GV�SGI�
=HSHO��7DUD���&XOWXUDO�$QDO\WLFV�DW�:RUN��7KH������8�6��3UHVLGHQWLDO�2QOLQH�9LGHR�
$GV���7KH�9LGHR�9RUWH[�5HDGHU�,,��HGV��*HHUW�/RYLQN�DQG�5DFKHO�6RPHUV�0LOHV��
$PVWHUGDP��,QVWLWXWH�RI�1HWZRUN�&XOWXUHV�������
�
�����+RZB7RB&RPSDUHB2QHB0LOOLRQB,PDJHV�SGI�
0DQRYLFK��/HY��-HUHP\�'RXJODVV�DQG�7DUD�=HSHO��³+RZ�WR�&RPSDUH�2QH�0LOOLRQ�
,PDJHV"´�

�
:H�SDUWLFXODUO\�UHFRPPHQG������+RZB7RB&RPSDUHB2QHB0LOOLRQB,PDJHV�SGI����
LW�GLVFXVVHV�D�QXPEHU�RI�,PDJH3ORW�YLVXDOL]DWLRQV�RI�LPDJH�VHWV�ZKLFK�UDQJH�IURP�D�IHZ�KXQGUHG�
WR�D�RQH�PLOOLRQ�LPDJHV��
�
7KH�RQOLQH�DUWLFOH�6W\OH�6SDFH��+RZ�WR�&RPSDUH�,PDJH�6HWV�DQG�)ROORZ�7KHLU�(YROXWLRQ�
SUHVHQWV�PRUH�H[DPSOHV�RI�,PDJH3ORW�YLVXDOL]DWLRQV�RI�GLIIHUHQW�LPDJH�VHWV��
�
�
�
$FNQRZOHGJPHQWV�DQG�&UHGLWV�
�
,PDJH3ORW�ZDV�GHYHORSHG�E\�6RIWZDUH�6WXGLHV�,QLWLDWLYH��VRIWZDUHVWXGLHV�FRP��DQG
VXSSRUWHG�E\�D�'LJLWDO�+XPDQLWLHV�6WDUW�8S�*UDQW�/HYHO�,,�*UDQW�������������IURP
WKH�1DWLRQDO�(QGRZPHQW�IRU�WKH�+XPDQLWLHV��E\�WKH�&HQWHU�IRU�5HVHDUFK�LQ�&RPSXWLQJ�DQG�WKH�
$UWV��&5&$���DQG�E\�&DOLIRUQLD�,QVWLWXWH�IRU�7HOHFRPPXQLFDWLRQ�DQG�,QIRUPDWLRQ��&DOLW���
�
,PDJH3ORW�PDFUR��/HY�0DQRYLFK��-HUHP\�'RXJODVV��1DGLD�;LDQJIHL�=HQJ��



�
,PDJH3ORW�GRFXPHQWDWLRQ��7DUD�=HSHO��/HY�0DQRYLFK��-HUHP\�'RXJODVV��
�
,PDJH3ORW�GRFXPHQWDWLRQ�WHVWLQJ��:LOOLDP�+XEHU��(GXDUGR�1DYDV��
�
,PDJH-�PHDVXUHPHQW�PDFURV��/HY�0DQRYLFK��
�
9LQFHQW�YDQ�*RJK�SDLQWLQJV�LPDJHV�DQG�GDWD�SUHSDUDWLRQ��LQLWLDO�H[SORUDWLRQ�RI�WKH�LPDJH�VHW��
+HUQDQ�+LJXHUD��3KXF�'XRQJ�7UDQ��-DYDG�(LQ�0RJKDVVHPL���
�
9LVXDOL]DWLRQV�RI�YDQ�*RJK�LPDJHV�LQFOXGHG�LQ�WKH�GRFXPHQWDWLRQ��/HY�0DQRYLFK�DQG�7DUD�
=HSHO��
�
�
�
,167$//,1*�,0$*(3/27
�
�
+DUGZDUH�UHTXLUHPHQWV��
�

D�FRPSXWHU�UXQQLQJ�0DF�26��:LQGRZV�RU�/XQL[�
�
��*%�5$0���*%�RU�PRUH�UHFRPPHQGHG�IRU�KLJK�UHVROXWLRQ�YLVXDOL]DWLRQV�ZLWK�LPDJHV��

�
�
6RIWZDUH�UHTXLUHPHQWV���
�

7R�XVH�,PDJH3ORW�PDFUR��\RX�ILUVW�QHHG�WR�LQVWDOO�WKH�IUHH�RSHQ�VRXUFH�,PDJH-�
DSSOLFDWLRQ��,PDJH-�ZLOO�UXQ�RQ�0DF��:LQGRZV��DQG�/LQX[��$SSOLFDWLRQ�ILOHV�IRU�DOO�WKUHH�
V\VWHPV�DUH�LQFOXGHG�LQ�WKH��,PDJH3ORW�]LS�ILOH�DUFKLYH��
�
7KH�ILOH�DUFKLYH�DOVR�FRQWDLQV�,PDJH3ORW�LMP�PDFUR��,PDJH-�VDPSOH�GDWD�VHWV��
DV�ZHOO�DV�WKHRU\�DQG�PHWKRGRORJ\�DUWLFOHV�E\�6RIWZDUH�6WXGLHV�,QLWLDWLYH��$IWHU�\RX�
GRZQORDG�DQG�XQ]LS�LW��\RX�ZLOO�KDYH�HYHU\WKLQJ�\RX�QHHG�WR�VWDUW�UXQQLQJ�,PDJH3ORW��

�
�

�
5811,1*�,0$*(3/27
�
)ROORZ�WKHVH�VWHSV�WR�RSHQ�DQG�UXQ�WKH�,PDJH3ORW�LPM�PDFUR�LQ�,PDJH-�
�
�

�� 6WDUW�WKH�,PDJH-�DSSOLFDWLRQ�E\�GRXEOH�FOLFNLQJ�RQ�RQH�RI�WKHVH�ILOHV�ORFDWHG�LQVLGH�WKH�
,PDJH-�IROGHU�

�
,I�\RX�DUH�RQ�0DF�26�;��XVH�,PDJH-�DSS��

�
,I�\RX�DUH�RQ�D�3&�UXQQLQJ�:LQGRZV��XVH�,PDJH-�H[H��

�
,I�\RX�DUH�RQ�D�FRPSXWHU�UXQQLQJ�/XQL[��XVH�UXQ�

�
1RWH��,I�WKH�LQFOXGHG�YHUVLRQ�RI�,PDJH-�ZLOO�QRW�UXQ�RQ�\RXU�RSHUDWLQJ�V\VWHP��WKHUH�DUH�PDQ\�
PRUH�YHUVLRQV�DYDLODEOH�IURP�WKH�RIILFLDO�,PDJH-�ZHEVLWH��

KWWS���UVEZHE�QLK�JRY�LM�GRZQORDG�KWPO��
7KHVH�LQFOXGH����ELW�RQO\�YHUVLRQV�DQG�YHUVLRQV�ZLWK�EXLOW�LQ�-DYD�LI�LW�LV�QRW�SUH�LQVWDOOHG�RQ�
\RXU�V\VWHP�



�
���6HOHFW�)LOH�!�2SHQ�IURP�WKH�WRS�PHQX�EDU��DQG�QDYLJDWH�WR�WKH�,PDJH3ORW�LPM�

PDFUR�ILOH�ORFDWHG�LQVLGH�WKH�,PDJH3ORW�IROGHU���
�

�� &KRRVH�WKH�,PDJH3ORW�LPM�ILOH��7KH�PDFUR�RSHQV�LQ�LWV�RZQ�ZLQGRZ�FDOOHG�
,PDJH3ORW�LMP���

�� 7R�UXQ�WKH�PDFUR��VHOHFW�0DFURV�!�5XQ�0DFUR�LQ�WKH�,PDJH-�PHQX�EDU��$OWHUQDWLYHO\��
\RX�FDQ�SUHVV�FWUO�U��ໜ5�RQ�D�0DF����
�
1RWH��,I�\RX�GRQ¶W�VHH�WKH�0DFURV�!�5XQ�0DFUR�PHQX�FRPPDQG��FOLFN�RQFH�LQVLGH�WKH�
,PDJH3ORW�LPM�PDFUR�ZLQGRZ�WR�DFWLYDWH�LW���

�� <RX�ZLOO�VHH�WKH�ILUVW�,PDJH3ORW�GLDORJXH�ER[�

1RZ�\RX¶UH�UHDG\�WR�VWDUW�H[SORULQJ��
�
)ROORZ�WKH�VWHS�E\�VWHS�WXWRULDO�LQ�WKH�QH[W�VHFWLRQ�WR�OHDUQ�KRZ�WR�FUHDWH�YLVXDOL]DWLRQV�XVLQJ�WKH�
SURYLGHG�VDPSOH�LPDJH�VHW�
�
�
�
�
78725,$/��9,68$/,=(�$1�,0$*(�6(7�86,1*�'()$8/7�6(77,1*6
�
([SORULQJ�6DPSOH�,PDJH�6HW�ZLWK�,PDJH3ORW
�
)RU�WKLV�WXWRULDO��\RX�ZLOO�H[SORUH�D�VDPSOH�LPDJH�VHW�ZKLFK�ZH�SURYLGH�DORQJ�ZLWK�WKH�VRIWZDUH��
7KH�VHW�FRQWDLQV�GLJLWDO�LPDJHV�RI�PRVW�RI�9LQ9LYDQ�*RJK¶V�SDLQWLQJV�FUHDWHG�EHWZHHQ������DQG�
������7KH�LPDJHV�ZKLFK�FRPH�IURP�SXEOLF�ZHE�VLWHV��)RU�IXUWKHU�GHWDLOV�DERXW�WKLV�LPDJH�VHW��
DQG�ZRUNLQJ�ZLWK�GLJLWL]HG�LPDJHV�LQ�JHQHUDO��VHH�:RUNLQJ�ZLWK�'LJLWL]HG�,PDJHV��VHFWLRQ�EHORZ�
�
$ORQJ�ZLWK�WKH�LPDJHV��ZH�DOVR�SURYLGH�WH[W�ILOHV�ZKLFK�FRQWDLQV�PHDVXUHPHQWV�RI�EDVLF�
YLVXDO�FKDUDFWHULVWLFV�RI�WKHVH�LPDJHV��DYHUDJH�EULJKWQHVV�DQG�DYHUDJH�VDWXUDWLRQ��7KHVH�
PHDVXUHPHQWV�ZHUH�REWDLQHG�E\�UXQQLQJ�,PDJH0HDVXUH�W[W�PDFUR�ORFDWHG�LQ�H[WUDV�IROGHU�RQ�



WKH�LPDJHV��
�

1RWH��7KLV�PDFUR�DOVR�PHDVXUHV�RWKHU�YLVXDO�SURSHUWLHV�RI�LPDJHV��7KH�LQVWUXFWLRQV�RQ�LWV�XVH�DUH�
EHORZ�LQ�0HDVXUH�9LVXDO�3URSHUWLHV�RI�,PDJHV�VHFWLRQ��
�

,Q�WKLV�WXWRULDO��\RX�ZLOO�XVH�,PDJH3ORW�WR�FUHDWH�KLJK�UHVROXWLRQ�YLVXDOL]DWLRQV�ZKLFK�VKRZ�
LPDJHV�RI�����YDQ�*RJK�SDLQWLQJV�LQ�RXU�VHW�RUJDQL]HG�DFFRUGLQJ�WR�WKHLU�FUHDWLRQ�GDWHV�DQG�
WKHLU�EDVLF�YLVXDO�IHDWXUHV��SURSHUWLHV���7KLV�LV�WKH�NH\�LGHD�EHKLQG�,PDJH3ORW��WR�DOORZ�XV�
H[DPLQH�SDWWHUQV�LQ�ODUJH�LPDJH�VHWV�E\�YLVXDOL]LQJ�DOO�LPDJHV�XVLQJ�WKHLU�PHWDGDWD�DQG�YDULRXV�
IHDWXUHV�PHDVXUHG�ZLWK�LPDJH-�RU�RWKHU�GLJLWDO�LPDJH�DQDO\VLV�VRIWZDUH���)RU�D�PRUH�GHWDLOHG�
H[SODQDWLRQ��VHH�RXU�DUWLFOH������+RZB7RB&RPSDUHB2QHB0LOOLRQB,PDJHV�SGG��
�
�
7KH�IHDWXUHV�FDQ�GHVFULEH�LPDJHV�EULJKWQHVV��VDWXUDWLRQ��FRORUV��OLQH�RULHQWDWLRQV��QXPEHU�DQG�W\SHV�RI�
VKDSHV��FRPSRVLWLRQ��DQG�VR�RQ��,Q�VRPH�FDVHV�ZH�FDQ�DOVR�XVH�VRIWZDUH�WR�DXWRPDWLFDOO\�GHWHFW�VRPH�
FRQWHQW�SURSHUWHV�)RU�H[DPSOH��LI�RXU�LPDJHV�FRQWDLQ�IDFHV��ZH�FDQ�DOVR�XVH�VRIWZDUH�WR�DXWRPDWLFDOO\�
GHWHFW�WKHVH�IDFHV�DQG�XVH�WKLV�LQIRUPDWLRQ�LQ�YLVXDOL]DWLRQ��7R�XVH�RXU�,PDJH-�PDFURV�WR�PHDVXUH�D�
QXPEHU�RI�IHDWXUHV�RI�\RXU�LPDJHV��VHH�0HDVXUH�9LVXDO�)HDWXUHV�RI�,PDJHV�VHFWLRQ�
�
7KH�PHWDGDWD�FDQ�FRPH�ZLWK�WKH�LPDJHV��IRU�H[DPSOH��LQ�RXU�FDVH�ZH�NQRZ�D�\HDU�DQG�PRQWK�WKDQ�
PRVW�SDLQWLQJV�ZHUH�FUHDWHG��WKLV�FRPHV�IURP�YDQ�*RJK�OHWWHUV�WR�KLV�EURWKHU��DQG�DOVR�WKH�SODFHV�
ZKHUH�KH�OLYHG��:H�FDQ�DOVR�DGG�DGGLWLRQDO�PHWDGDWD�DERXW�LPDJHV�WR�VXSSOHPHQW�KH�H[LVWLQJ�PHWDGDWD�
DQG�IHDWXUHV�PHDVXUHG�DXWRPDWLFDOO\�ZLWK�VRIWZDUH��)RU�H[DPSOH��ZH�FDQ�WDJ�HYHU\�LPDJHV�LQ�RXU�VHW�
DV�³SRUWUDLW�´�³VHOI�SRUWUDLW�´�³VWLOO�OLIH�´�³ODQGVFDSH�´�HWF��
�
,Q�WKLV�WXWRULDO��ZH�ZLOO�RQO\�XVH�FUHDWLRQ�GDWHV�DQG�DYHUDJH�EULJKWQHVV�DQG�DYHUDJH�VDWXUDWLRQ�
PHDVXUHPHQWV��,Q�D�&RPSDULQJ�0XOWLSOH�,PDJHV�6HWV��VHFWLRQ�EHORZ��ZH�ZLOO�DOVR�XVH�LQIRUPDWLRQ�DERXW�
WKH�SODFHV�ZKHUH�YDQ�*RJK�OLYHG��
�
%HLQJ�DEOH�WR�VHH�PRVW�RI�WKH�SDLQWLQJV�YDQ�*RJK�FUHDWHG�GXULQJ�KLV�OLIH�WRJHWKHU�RUJDQL]HG�E\�WKHLU�
YLVXDO�SURSHUWLHV�JLYHV�XV�QHZ�ZD\�WR�WKLQN�DERXW�KLV�DUW�FDUHHU��:H�ZLOO�DEOH�WR�VHH�KRZ�EULJKWQHVV�DQG�
VDWXUDWLRQ�YDOXHV�DFURVV�����RI�KLV�SDLQWLQJV�FKDQJH�IURP������XQWLO�������:H�ZLOO�VHH�ZKLFK�SDLQWLQJV�
IROORZ�WKH�JHQHUDO�WUHQG��DQG�ZKLFK�VWDQG�RXW�DV�H[FHSWLRQV��:H�PD\�DOVR�GLVFRYHU�VRPH��KLGGHQ��
SDWWHUQV�UXQQLQJ�WKURXJK�KLV�FDUHHU�ZKLFK�ZHUH�QRW�YLVLEOH�WKHQ�KLV�SDLQWLQJV�DUH�VWXGLHV�RQH�E\�RQH��
�
7KHUH�DUH�ORWV�RI�ERRNV�DQG�DUWLFOHV�DERXW�YDQ�*RJK��:H�ZLOO�DOVR�EH�DEOH�WR�VHH�ZKLFK�H[LVWLQJ�QDUUDWLYHV�
DERXW�KLV�DUW�KROG�WUXH��DQG�ZKLFK�QHHG�WR�EH�DGMXVWHG��)RU�H[DPSOH��YDQ�*RJK�SDLQWLQJ�VW\OH�LV�RIWHQ�
GLVFXVVHG�LQ�UHODWLRQ�WR�WKH�YDULRXV�SODFHV�ZKHUH�KH�OLYHG�GXULQJ�KLV�OLIH��
�
+HUH�LV�KRZ�9LQFHQW�YDQ�*RJK�0XVHXP�LQ�$PVWHUGDP�GHVFULEHV�WKH�FKDQJHV�LQ�YDQ�*RJK�VW\OH�DIWHU�KH�
PRYHV�WR�3DULV�LQ������
�
³+LV�SDOHWWH�EHFRPHV�EULJKWHU��KLV�EUXVKZRUN�PRUH�EURNHQ�´�³6RRQ�DIWHU�DUULYLQJ�LQ�3DULV��9DQ�*RJK�
VHQVHV�KRZ�RXWPRGHG�KLV�GDUN�KXHG�SDOHWWH�KDV�EHFRPH����+LV�SDOHWWH�JUDGXDOO\�OLJKWHQV��DQG�KLV�
VHQVLWLYLW\�WR�FRORU�LQ�WKH�ODQGVFDSH�LQWHQVLILHV�´��3DULV�������������YDQJRJKPXVHXP�QO��DFFHVVHG�-XO\�
�����������
�
+HUH�DUH�VRPH�RI�WKH�GHVFULSWLRQV�RI�DUWLVW¶V�ZRUNV�FUHDWHG�DIWHU�KH�PRYHG�WR�$UOHV�LQ�WKH�6RXWK�RI�)UDQFH�
LQ�������
�
³,QVSLUHG�E\�WKH�EULJKW�FRORUV�DQG�VWURQJ�OLJKW�RI�3URYHQFH��9DQ�*RJK�H[HFXWHV�SDLQWLQJ�DIWHU�SDLQWLQJ�
LQ�KLV�RZQ�SRZHUIXO�ODQJXDJH��³�³:KHUHDV�LQ�3DULV�KLV�ZRUNV�FRYHUHG�D�EURDG�UDQJH�RI�VXEMHFWV�DQG�
WHFKQLTXHV��WKH�$UOHV�SDLQWLQJV�DUH�FRQVLVWHQW�LQ�DSSURDFK��IXVLQJ�SDLQWHUO\�GUDZLQJ�ZLWK�LQWHQVHO\�
VDWXUDWHG�FRORU�´��$UOHV������������YDQJRJKPXVHXP�QO��DFFHVVHG�-XO\������������
�
:KDW�HOVH�FDQ�ZH�VD\�DERXW�WKH�³ODQJXDJH´�RI�YDQ�*RJK¶V�SDLQWLQJV�FUHDWHG�LQ�$UOHV�LQ�DGGLWLRQ�WR�WKH�
REHUYDWLRQ�WKDW�WKH\�DUH�³IXVLQJ�SDLQWHUO\�GUDZLQJ�ZLWK�LQWHQVHO\�VDWXUDWHG�FRORU"�9LVXDOL]LQJ�LPDJHV�RI�WKH�
SDLQWLQJV�DFFRUGLQJ�WR�WKHLU�YLVXDO�IHDWXUHV�LQ�WKH�FRQWH[W�RI�DOO�KLV�RWKHU�SDLQWLQJV�FDQ�KHOS�XV�PDNH�VXFK�
VWDWHPHQWV�PRUH�SUHFLVH��
�
�



7KH�6DPSOH�,PDJH�6HW�)LOHV
�
7KH�VDPSOH�LPDJH�ILOHV�DQG�WKH�PHDVXUHPHQWV�GDWD�ILOHV�DUH�ORFDWHG�LQ�VDPSOHBILOHV�IROGHU��
�
0RQGULDQ�IROGHU�FRQDLQV�LPDJHV�RI�����SDLQWLQJV�E\�3LHW�0RQGULDQ�FUHDWHG�EHWZHHQ������DQG�
������DQG�WKH�GDWD�ILOHV�FRQWDLQLQJ�IHDWXUH�PHDVXUHPHQWV�RI�WKHVH�LPDJHV��<RX�FDQ�H[SORUH�
WKHVH�ILOHV�RQ�\RXU�RZQ�
�
YDQBJRJK�IROGHU�FRQWDLQV�LPDJHV�RI�����9LQFHQW�YDQ�*RJK�SDLQWLQJV�FUHDWHG�EHWZHHQ������
DQG�������DQG�D�QXPEHU�RI�GDWD�ILOHV�ZLWK�IHDWXUHV�DQG�PHWDGDWD�DERXW�WKHVH�LPDJHV��:H�ZLOO�
XVH�WKHVH�ILOHV�IRU�DOO�KRZ�WR�SDUWV�RI�WKLV�GRFXPHQWDWLRQ���)RU�GHWDLOV�RQ�YDQ�*RJK�LPDJH�VHW��
VHH�:25.,1*�:,7+�',*,7,=('�,0$*(6�VHFWLRQ�EHORZ��
�
7DNH�D�VHFRQG�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�WKH�FRQWHQWV�RI�YDQBJRJK�IROGHU�

�
YDQBJRJKBLPDJHV�IROGHU�ZKLFK�FRQWDLQV�����LPDJHV�RI�YDQ�*RJK¶V�SDLQWLQJV��
�
D�QXPEHU�RI�GDWD�ILOHV�ZKLFK�FRQWDLQ�IHDWXUH�PHDVXUHPHQWV�DQG�PHWDGDWD�VXFK�DV�GDWHV�
DQG�SODFHV�ZKHUH�WKH�DUWLVW�ZRUNHG���DOO�ILOHV�XVH�WDE�GHOLPLWHG�IRUPDW�DQG�KDYH��W[W�
H[WHQVLRQ�

�
DGGLWLRQDOBPHDVXUHPHQWV�IROGHU��ZKLFK�FRQWDLQV�GDWD�ILOHV�ZLWK�DGGLWLRQDO�LPDJHV�
PHDVXUHPHQWV��\RX�FDQ�H[SORUH�WKHP�RQ�\RXU�RZQ�RQFH�\RX�OHDUQ�KRZ�,PDJH3ORW�
ZRUNV���
�
ILOHSDWKVBH[DPSOH�IROGHU��ZKLFK�FRQWDLQV�LPDJHV�RI�YDQ�*RJK�SDLQWLQJV�FUHDWHG�LQ�
3DULLV�LQ������������DQG�LQ�$UOHV�LQ����� ������LQ�VHSDUDWH�VXEIROGHUV��ZH�H[SODLQ�KRZ�
WR�YLVXDOL]H�PXOWLSOH�LPDJH�IROGHUV�LQ�9LVXDOL]H�,PDJHV�8VLQJ�)LOH�3DWKV�VHFWLRQ�EHORZ��

�
�
2SHQ�YDQBJRJKBGDWD�W[W�LQ�DQ\�WH[W�HGLWRU�RU�([FHO�WR�VHH�WKH�W\SLFDO�VWUXFWXUH�RI�D�GDWD�ILOH�
ZKLFK�,PDJH-�ZRUNV�ZLWK�

�
³)LOHQDPH´�FROXPQ�FRQWDLQV�QDPHV�RI�LPDJH�ILOHV���LQ�WKLV�FDVH��WKHVH�DUH�WKH�QDPHV�RI�

WKH�ILOHV�LQ�YDQBJRJKBLPDJHV�IROGHU�
�
³%ULJKWQHVVB0HGLDQ´�DQG�³6DWXUDWLRQB0HGLDQ´�DUH�H[DPSOHV�RI�YLVXDO�IHDWXUHV�ZKLFK�

FDQ�EH�PHDVXUHG�ZLWK�VRIWZDUH��VHH�0HDVXUH�9LVXDO�3URSHUWLHV�RI�,PDJHV�VHFWLRQ�IRU�
LQVWUXFWLRQV�RQ�PHDVXULQJ�WKHVH�DQG�RWKHU�IHDWXUHV��

�
³<HDUBPRQWK�´�³/DEHOB3ODFH�´�DQG�³7LWOH´�FROXPQV�DUH�WKH�H[DPSOHV�RI�PHWDGDWD�ZKLFK�

RIWHQ�FRPHV�ZLWK�LPDJHV��7KH�ILUVW�LV�\HDU�DQG�PRQWK�RI�HDFK�YDQ�*RJK�SDLQWLQJ�
ZKLFK�DUW�KLVWRULDQV�GHWHUPLQHG�XVLQJ�KLV�OHWWHUV��7R�DUULYH�DW�WKH�YDOXHV�LQ�WKLV�
FROXPQ��ZH�XVHG�([FHO�WR�FRQYHUW�PRQWKV�QXPEHUV������WR�GHFLPDO�QXPEHUV�������
DQG�WKHQ�DGGHG�WKHVH�FRQYHUWHG�QXPEHUV�WR�\HDUV���7R�PDNH�WKLV�SURFHVV�PRUH�
FOHDU��ZH�SURYLGH�\HDUV�DQG�PRQWKV�VHSDUDWHO\�LQ�³\HDU´�DQG�³PRQWK´�FROXPQ��
�³/DEHOB3ODFH´�FROXPQ�FRQWDLQV�QDPHV�RI�WKH�NH\�SODFHV�ZKHUH�WKH�DUWLVW�OLYHG�DQG�
ZRUNHG��WKH�ILYH�ODEHOV�FRUUHVSRQG�WR�W\SLFDO�FDWHJRULHV�XVHG�LQ�GLVFXVVLQJ�DQG�
H[KLELWLQJ�YDQ�*RJK¶V�ZRUNV��IRU�LQVWDQFH��WKH�9LQFHQW�YDQ�*RJK�PXVHXP�DOVR�
SUHVHQWV�DQ�RYHUYLHZ�RI�DUWLVW�FDUHHU�XVLQJ�VDPH�ILYH�SHULRGV���

�
1RZ�WKDW�\RX�XQGHUVWDQG�YDQ�*RJK�LPDJH�VHW��OHWV�OHDUQ�KRZ�WR�H[SORUH�LW�ZLWK�,PDJH3ORW�

�
�

9LVXDOL]H�'DWD�DV�3RLQWV
�



)LUVW�\RX�ZLOO�XVH�,PDJH3ORW¶V�GHIDXOW�VHWWLQJV�WR�YLVXDOL]H�GDWD�DV�D�VFDWWHU�SORW��2I�FRXUVH��\RX�
FDQ�DOVR�XVH�PDQ\�RWKHU�SURJUDPV�WR�FUHDWH�VFDWWHUSORWV�VXFK�DV�([FHO��KRZHYHU�,PDJH-�DOORZV�
\RX�WR�FXVWRPL]H�HYHU\�SRVVLEOH�JUDSKLFDO�DWWULEXWH�RI�D�SORW�
�
9LVXDOL]LQJ�GDWD�DERXW�LPDJHV�ZLWK�,PDJH3ORW�GHIDXOW�VHWWLQJV�LV�W\SLFDOO\�WKH�ILUVW�VWHS�LQ�LWV�
H[SORUDWLRQ��2QFH�\RX�DUH�VXUH�WKDW�\RXU�GDWD�ILOH�LV�RUJDQL]HG�FRUUHFWO\�DQG�,PDJH3ORW�FDQ�UHDG�
LW��\RX�FDQ�WKHQ�XVH�WKLV�GDWD�WR�FUHDWH�YLVXDOL]DWLRQV�FRQWDLQLQJ�LPDJHV�
�
,Q�WKLV�H[DPSOH��\RX�ZLOO�SORW�WKH�PHGLDQ�EULJKWQHVV�YDOXHV�RI�WKH�LPDJHV�RI�����YDQ�*RJK��
SDLQWLQJV�LQ�UHODWLRQ�WR�WKH�GDWHV�RI�WKHVH�SDLQWLQJV�����
�
�
YLGHR�GHPR��7KKLV�VRIWZDUH�GHPR�YLGHR�WDNHV�\RX�WKURXJK�WKH�VWHSV�EHORZ��
�

�
�� )ROORZ�LQVWUXFWLRQV�LQ�5XQQLQJ�,PDJH3ORW�VHFWLRQ�WR�RSHQ�DQG�UXQ�WKH�

,PDJH3ORW�LPM�PDFUR���
�� 6HOHFW�³2SHQ���´�IURP�WKH�'DWD�GURS�GRZQ�PHQX����
�� 6HOHFW�³1RQH´�IURP�WKH�,PDJHV�GURS�GRZQ�PHQX���
�� &OLFN�2.�EXWWRQ����
�� :KHQ�SURPSWHG�WR�ORDG�WKH�'DWD�)LOH��FKRRVH�WKH�ILOH�YDQBJRJKBGDWD�W[W�DQG�

FOLFN�2SHQ�EXWWRQ�
�
1RWH��,PDJH3ORW�VDYHV�WKH�QDPH�DQG�ORFDWLRQ�RI�WKH�WKH�ODVW�GDWD�ILOH�DQG�LPDJH�GLUHFWRU\�
\RX�XVH��,I�\RX�UXQ�WKH�PDFUR�DJDLQ�DQG�\RX�ZDQW�WR�XVH�WKH�VDPH�GDWD�ILOH�DQG�RU�LPDJH�
GLUHFWRU\��\RX�FDQ�VHOHFW�WKHP�LQ�'DWD�DQG�,PDJHV�GRZQ�GRZQ�PHQXV�

�
�� 1H[W�\RX�ZOOO�EH�SUHVHQWHG�ZLWK�WKH�GLDORJ�ER[�³,PDJH3ORW��'DWD�FROXPQ�PDSSLQJ�´�

7KLV�DOORZV�\RX�WR�VHOHFW�ZKLFK�FROXPQV�WR�YLVXDOL]H��6HOHFW�³<HDUB0RQWK�
�&ROXPQ��´
�IRU�WKH�;�D[LV�DQG�³%ULJKWQHVVB0HGLDQ��&ROXPQ��´�IRU�WKH�<�D[LV�

�

7LS��%\�GHIDXOW��,PDJH3ORW�VHOHFWV�ILUVW�WZR�FROXPQV�IRU�;�DL[V�DQG�<�D[LV��7R�VSHHG�WKH�
SURFHVV�RI�UHSHDWHGO\�YLVXDOL]LQJ�WKH�VDPH�GDWD�FROXPQV�ZLWK�GLIIHUHQW�JUDSKLFDO�RSWLRQV��
SODFH�WKHVH�FROXPQV�LQ�WKH�EHJLQQLQJ�RI�\RXU�GDWD�ILOH�

�
�� 7KH�PDFUR�ZLOO�RSHQ�D�QHZ�ZLQGRZ�ZKLFK�ZLOO�FRQWDLQ�WKH�YLVXDOL]DWLRQ��<RX�ZLOO�VHH�

WKH�SRLQWV�EHLQJ�TXLFNO\�GUDZQ��IROORZLQJ�WKH�RUGHU�RI�URZV�LQ�WKH�GDWD�ILOH��DQG�LQ�D�
IHZ�VHFRQGV��WKH\�YLVXDOL]DWLRQ�ZLOO�EH�ILQLVKHG��7KH�PDFUR�DOVR�ZULWHV�WKH�YDOXHV�RI�
YLVXDOL]DWLRQ�SDUDPHWHUV��ZLGWK��KHLJKW��EDFNJURXQG�FRORU��SRLQWV�VL]H��HWF���WR�/RJ�
ZLQGRZ��

�



<RXU�YLVXDOL]DWLRQ�VKRXOG�ORRN�OLNH�WKLV�
�

�
����9LQFHQW�YDQ�*RJK¶V�SDLQWLQJV�������������SORWWHG�DV�SRLQWV���;�D[LV� �GDWH��\HDU�DQG�PRQWK���<�D[LV�
 �PHGLDQ�EULJKWQHVV��
�

��� ,I�WKH�UHVROXWLRQ�RI�\RXU�YLVXDOL]DWLRQ�LV�ODUJHU�WKDQ�WKH�UHVROXWLRQ�RI�\RXU�FRPSXWHU�
VFUHHQ��,PDJH3ORW�GLVSOD\V�WKH�YLVXDOL]DWLRQ�LQ�D�]RRPHG�RXW�YLHZ��7R�]RRP�LQWR�WKH�
WKH�YLVXDOL]DWLRQ��FOLFN�RQ��,PDJH-�WRROER[�ZLQGRZ��DQG�WKHQ�FOLFN�RQ�WKH�PDJQLI\LQJ�
JODVV�LFRQ�LQ�WKH�PLGGOH��<RX�FDQ�WKHQ�UHSHDWHGO\�FOLFN�LQVLGH�WKH�YLVXDOL]DWLRQ�
ZLQGRZ�WR�]RRP�WR������YLHZ��$OWHUQDWLYHO\��\RX�FDQ�XVH�,PDJH-¶V�=RRP�FRPPDQG�
DYDLODEOH�IURP��LWV�WRS�PHQX��,PDJH�!�=RRP���<RX�FDQ�HYHQ�]RRP�LQ�DQG�RXW�
YLVXDOL]DWLRQ�ZKLOH�LWV�EHLQJ�UHQGHUHG���WU\�LW�ZKHQ�\RX�DUH�UHQGHULQJ�D�YLVXDOL]DWLRQ�
ZLWK�LPDJHV�LQ�WKH�QH[W�SDUW�RI�WKH�WXWRULDO��

�� 7R�VDYH�WKH�ILQLVKHG�YLVXDOL]DWLRQ��\RX�ZLOO�XVH�,PDJH-�WRS�GRZQ�PHQX��0DNH�VXUH�
WKDW�WKH�ZLQGZ�FRQWDLQLQJ�\RXU�YLVXDOL]DWLRQ�LV�DFWLYH��WKHQ�VHOHFW�)LOH�!�6DYH�$V��
&KRRVH�RQH�RI�WKH�DYDLODEOH�LPDJH�IRUPDWV��H�J��31*��W\SH�D�ILOHQDPH�\RX�ZDQW�XVH��
DQG�FOLFN�6DYH��

�
1RWH��,I�\RX�VDYLQJ�YLVXDOL]DWLRQV�XVLQJ�MSHJ�IRUPDW��E\�GHIDXOW�,PDJH-�XVHV����TXDOLW\�VHWWLQJ�
��� �PLQ������ �PD[���7R�FKDQJH�WKLV�VHWWLQJ��VHH�,PDJH-�GRFXPHQWDWLRQ��8VH����IRU�PHGLXP�
TXDOLW\��RU�����IRU�PD[LPXP�TXDOLW\�
�

�����:KHQ�,PDJH3ORW�VWDUWV�UHQGHUV�\RXU�YLVXDOL]DWLRQ��LW�RXWSXWV�WKH�YDOXHV�RI�DOO�
RSWLRQV�VHW�WR�/RJ�ZLQGRZ��,I�\RX�OLNH��\RX�FDQ�VDYH�WKH�FRQWHQWV�RI�WKLV�ZLQGRZ�
WR�D�WH[W�ILOH�VR�\RX�FDQ�KDYH�WKH�UHFRUG�RI�DOO�RSWLRQV�XVHG��7R�GR�WKLV��VHOHFW�/RJ�
ZLQGRZ��JR�WR�,PDJH-�WRS�PHQX��DQG�VHOHFW�)LOH�!�6DYH�$V�

�
�
/DWHU�ZH�ZLOO�VKRZ�\RX�KRZ�WR�DGG�D[LV�OLQHV�DQG�ODEHOV�WR�D�YLVXDOL]DWLRQ��VR�\RX�ZLOO�EH�DEOH�
WR�DGG�GDWHV�WR�;�D[LV��%XW�HYHQ�ZLWKRXW�WKH�GDWH�ODEHOV��ZH�FDQ�DOUHDG\�PDNH�RQH�LQWHUHVWLQJ�
SDWWHUQ�LQ�WKLV�YLVXDOL]DWLRQ��6LQFH�WKH�SDLQWLQJV�LQ�RXU�LPDJH�VHW�ZHUH�FUHDWHG�IURP������WR�WKH�
PLGGOH�RI�������YDQ�*RJK¶V�PRYH�WR�3DULV�LQ�0DUFK������FRUUHVSRQGV�WR�DSSUR[LPDWHO\�WKH�
PLGGOH�RI�WKH�YLVXDOL]DWLRQ�RQ�;�D[LV��$FFRUGLQJ�WR�WKH�GHVFULSWLRQ�RQ�9LQFHQW�YDQ�*RJK�PXVHXP�
VLWH��DIWHU�WKH�DUWLVW�PRYHV�WR�3DULV��³KLV�SDOHWWH�JUDGXDOO\�OLJKWHQV�´�+RZHYHU��RXU�YLVXDOL]DWLRQ�
UHYHDOV�WKDW�WKLV�WUHQG�DOUHDG\�VWDUWV�HDUOLHU�LQ�������
�



�
&KDQJH�LPDJH-�'HIDXOW�0HPRU\�6HWWLQJ�
�
7KH�UHDO�SRZHU�RI�,PDJH3ORW�LV�LWV�DELOLW\�WR�UHQGHU�³LPDJH�SORWV´���VFDWWHU�SORWV�ZKLFK�VKRZ�
RULJLQDO�LPDJHV�VXSHULPSRVHG�RYHU�WKH�SRLQWV��%HFDXVH�,PDJH-�KROGV�LWV�UHQGHULQJV�LQ�PHPRU\��
LI�\RX�SODQ�WR�UHQGHU�KLJK�UHVROXWLRQ�YLVXDOL]DWLRQV��\RX�QHHG�WR�DOORFDWH�PD[LPXP�DPRXQW�RI�
5$0�WR�WKH�SURJUDP���
�
:H�KDYH�FKDQJHG�PHPRU\�VHWWLQJ�LQ�,PDJH-�SURJUDP�YHUVLRQ�SURYLGH�ZLWK�WKLV�GLVWULEXWLRQ�WR�
����*%�������0%���7KLV�LV�WKH�UHFRPPHQGHG�VHWWLQJ�LI�\RXU�FRPSXWHU�KDV���*%�RI�5$0��,I�WKLV�LV�
WKH�FDVH��VNLS�WKH�UHVW�RI�WKLV�VHFWLRQ�DQG�JR�WR�WKH�QH[W�RQH�
�
,I�\RXU�FRPSXWHU�KDV�PRUH�WKDQ���*%�RI�5$0��\RX�VKRXOG�LQFUHDVH�WKH�DPRXQW�RI�PHPRU\�
,PDJH-�FDQ�XVH�ZKHQ�UXQQLQJ��7R�GR�WKLV��IROORZ�WKHVH�VWHSV�
�
���6HOHFW�(GLW�!�2SWLRQV�!�0HPRU\�	�7KUHDGV�����LQ�,PDJH-�WRS�PHQX��LI�WKLV�PHQX�LV�JUH\HG�
RXW��FOLFN�RQ�,PDJH-�WRROER[��LWV�WKH�QDUURZ�KRUL]RQWDO�ZLQGRZ�ZLWK�LFRQV�IRU�YDULRXV�WRROV���
�
���7\SH�WKH�QHZ�PHPRU\�VHWWLQJ�LQWR�0D[LPXP�0HPRU\�ER[��0HPRU\�LV�VSHFLILHG�LQ�
PHJDE\WHV��)RU�H[DPSOH��WR�DOORZ�,PDJH-�WR�XVH���*%�RI�5$0��W\SH�³�����´�,PDJH-�
GRFXPHQWDWLRQ�UHFRPPHQGV�VHWWLQJ�WKH�DPRXQW�RI�PHPRU\�IRU�WKH�SURJUDP�DW�PD[LPXP�����RI�
WKH�SK\VLFDO�5$0��7KXV��LI�\RXU�FRPSXWHU�KDV���*%�5$0��FKDQJH�WKH�VHWWLQJV�WR�³����´��LI�LW�KDV�
��*%�RI�5$0��\RX�FDQ�FKDQJH�LW�WR�³�����´�)RU�PRUH�GHWDLOV��VHH�,PDJH-�GRFXPHQWDWLRQ��
�
����5HVWDUW�,PDJH-��,PDJH-�ZLOO�VDYH�WKH�QHZ�VHWWLQJ�DQG�ZLOO�XVH�LW�HYHU\�WLPH�IURP�QRZ�ZKHQ�
\RX�UXQ�LW��VR�\RX�GRQ¶W�QHHG�WR�FKDQJH�LW�DJDLQ���XQOHVV�\RX�SXW�PRUH�5$0�LQWR�\RXU�FRPSXWHU��
,I�\RX�ZDQW�WR�XVH�,PDJH3ORW�RQ�D�GLIIHUHQW�FRPSXWHU��DQG�\RX�GRZQORDG�,PDJH-�SURJUDP�
IURP�LWV�ZHE�VLWH��\RX�ZLOO�QHHG�WR�FKDQJH�LWV�PHPRU\�VHWWLQJ�EHIRUH�FUHDWLQJ�KLJK�UHVROXWLRQ�
YLVXDOL]DWLRQV�XVLQJ�WKH�VDPH�VWHSV�

�
�
9LVXDOL]H�,PDJHV�
�
7R�WXUQ�RXU�YLVXDOL]DWLRQ�LQWR�DQ�³LPDJH�SORW´�LV�TXLWH�HDV\��,Q�WKLV�H[DPSOH�\RX�ZLOO�XVH�WKH�VDPH�
GDWD�DQG�RUJDQL]H�LW�LQ�WKH�VDPH�ZD\���;�D[LV��PHGLDQ�EULJKWQHVV��<�D[LV��GDWHV��+RZHYHU��WKLV�
WLPH�ZH�ZLOO�UHSODFH�WKH�SRLQWV�ZLWK�WKH�VFDOHG�YHUVLRQV�RI�WKH�LPDJHV�RI�YDQ�*RJK¶V�SDLQWLQJV��
�
YLGHR�GHPR��7KLV�VRIWZDUH�GHPR�YLGHR�VKRZV�WKH�VWHSV�EHORZ��
�
�

�� 5XQ�WKH�,PDJH3ORW�LPM�PDFUR��
�� %HFDXVH�WKH�GDWD�ILOH�IRU�WKLV�H[DPSOH�LV�WKH�VDPH�DV�WKDW�XVHG�IRU�WKH�ODVW��VHOHFW�

WKH�³���YDQBJRJKBGDWD�W[W´�IURP�WKH�'DWD�GURS�GRZQ�PHQX��
�� 6HOHFW�³2SHQ���´�IURP�WKH�,PDJHV�GURS�GRZQ�PHQX��&OLFN�2.��
�� :KHQ�SURPSWHG�WR�ORDG�WKH�,PDJH�)LOHV��VHOHFW�YDQBJRJKBLPDJHV�IROGHU��
�� ,PDJH3ORW�ZLOO�QH[W�GLVSOD\��³,PDJH3ORW��'DWD�FROXPQ�PDSSLQJ´�VHOHFWLRQ�ER[��

%HFDXVH�\RX�VHOHFWHG�³2SHQ��´�LQ�,PDJHV�GURS�GRZQ�PHQX�HDUOLHU��WKH�VHOHFWLRQ�ER[�
QRZ�FRQWDLQV�D�GURS�GRZQ�PHQX�IRU�,PDJH�ILOHQDPH���&KRRVH�³)LOHQDPH�
�&ROXPQ��´��IURP�WKLV�PHQX��
�
1RWH��\RX�FDQ�XVH�DQ\�ODEHO�LQVWHDG�RI�³)LOHQDPH´�IRU�WKH�FROXPQ�FRQWDLQLQJ�LPDJH�ILOHV�
QDPHV��ZH�FKRRVH�WKLV�ODEHO�WR�PDNH�VDPSOH�GDWD�ILOHV�PRUH�UHDGDEOH�

�
�� 6HOHFW�³<HDUB0RQWK��&ROXPQ��´�IRU�WKH�;�D[LV�DQG�³%ULJKWQHVVB0HGLDQ��&ROXPQ��´�

IRU�WKH�<�D[LV��DV�LQ�WKH�SUHYLRXV�H[DPSOH���&OLFN�2.��
�� 7KH�PDFUR�ZLOO�VWDUW�UXQQLQJ��DQG�\RX�ZLOO�VHH�LPDJHV�EHLQJ�DGGHG�WR�WKH�



YLVXDOL]DWLRQ��%HFDXVH�,PDJH3ORW�QRZ�KDV�WR�PDQLSXODWH�PXFK�PRUH�GDWD���HYHU\�
SL[HO�LQ�HYHU\�LPDJH���WKH�SURJUHVV�LV�VORZHU��,PDJH-�VKRZV�WKLV�SURJUHVV�LQ�UHDO�
WLPH�YLD�WKH�SURJUHVV�EDU�GLVSOD\HG�LQ�LQ�WKH�ORZHU�ULJKW�KDQG�FRUQHU�RI�WKH�WRROER[�
ZLQGRZ��

�� :KHQ�WKH�SURJUHVV�EDU�GLVVDSSHDUV��WKLV�PHDQV�WKDW�YLVXDOL]DWLRQ�LV�ILQLVKHG��*R�WR�
WKH�)LOH�PHQX�LQ�,PDJH-�DQG�FOLFN�RQ�6DYH�WKH�YLVXDOL]DWLRQ�

�
<RXU�ILQLVKHG�YLVXDOL]DWLRQ�VKRXOG�ORRN�OLNH�WKLV�
�

�
����9LQFHQW�YDQ�*RJK�SDLQWLQJV����������������
;�D[LV� �GDWH��\HDU�DQG�PRQWK����
<�D[LV� �PHGLDQ�EULJKWQHVV�
�

�
2XU�ILUVW�WZR�YLVXDOL]DWLRQV�VKRZ�WKH�FKDQJHV�LQ�YDQ�*RJK¶V�SDLQWLQJV�EULJKWQHVV�YDOXHV�RYHU�
WLPH��7KH�VDPH�SULQFLSOH�FDQ�EH�XVHG�WR�YLVXDOL]H�DQ\�RWKHU�VHWV�RI�DUWLIDFWV�ZKLFK�KDYH�D�
WHPSRUDO�GLPHQVLRQ��+HUH�DUH�VRPH�H[DPSOHV��OLQNV�OHDG�WR�KLJK�UHVROXWLRQ�YLVXDOL]DWLRQV�RQ�
)OLFNU��
�

����VHTXHQWLDO�SDJHV�RI�WKH�ZHE�FRPLF�)UHDNDQJOHOV��ZZZ�IUHDNDQJHOV�FRP��SXEOLVKHG�
RYHU����PRQWKV��;�D[LV��SDJH�SXEOLFDWLRQ�RUGHU��<�D[LV��PHDQ�EULJKWQHVV�YDOXHV��
�
�����FRYHUV�RI�DOO�7LPH�PDJD]LQH�LVVXHV�SXEOLVKHG�IURP������WR�������;�D[LV��
3XEOLFDWLRQ�RUGHU��<�D[LV��EULJKWQHVV�PHDQ��IRU�EODFN�DQG�ZKLWH�FRYHUV���VDWXUDWLRQ�PHDQ�
IRU�FRORU�FRYHUV��

�
�
:H�FDQ�DOVR�XVH�,PDJH3ORW�WR�FRPSDUH�DOO�LPDJHV�LQ�D�VHW�WR�HDFK�RWKHU�XVLQJ�WZR�YLVXDO�
IHDWXUHV�DW�WKH�VDPH�WLPH��2QH�IHDWXUH�LV�PDSSHG�WR�;�D[LV��DQRWKHU�LV�WR�<�D[LV��7R�LOOXVWUDWH�
WKLV��OHW¶V�FUHDWH�D�QHZ�YLVXDOL]DWLRQ�ZKHUH�WKH�EULJKWQHVV�YDOXHV�RI�DOO�YDQ�*RJK�SDLQWLQJV�ZH�
KDYH�DUH�PDSSHG�WR�;�D[LV��DQG�WKHVDWXUDWLRQ�YDOXHV�DUH�PDSSHG�WR�<�D[LV��
�

�� 5XQ�WKH�,PDJH3ORW�LPM�PDFUR�DJDLQ�DQG�VHOHFW�WKH�³���YDQBJRJKBGDWD�W[W´�IRU�
'DWD�DQG�³���YDQBJRJKBLPDJHV´�IRU�,PDJHV��

�� ,Q�WKH�QH[W�GLDORJ�ER[��VHOHFW�³)LOHQDPH��&ROXPQ��´�IURP�WKH�,PDJH�)LOHQDPH�GURS�
GRZQ�PHQX��³%ULJKWQHVVB0HGLDQ��&ROXPQ��´�IRU�WKH�;�D[LV��DQG�³6DWXUDWLRQB0HGLDQ�



�&ROXPQ��´�IRU�WKH�<�D[LV��
��

�� $IWHU�,PDJH3ORW�ILQLVKHV�UHQGHULQJ�WKH�YLVXDOL]DWLRQ��LW�VKRXOG�ORRN�OLNH�WKLV�
�

�
����9LQFHQW�YDQ�*RJK�SDLQWLQJV����������������
;�D[LV� �PHGLDQ�EULJKWQHVV���
<�D[LV� �PHGLDQ�VDWXUDWLRQ�

�
�
1RWH��0HDVXUHPHQWV�RI�EULJKWQHVV�DQG�VDWXUDWLRQ�IDOO�ZLWKLQ�������UDQJH��:KHQ�SORWWLQJ�WZR�
YDULDEOHV�ZKLFK�KDYH�WKH�VDPH�VFDOH��LW�LV�EHVW�WR�PDNH�WKH�ZLGWK�DQG�KHLJKW�RI�WKH�YLVXDOL]DWLRQ�
WKH�VDPH��7R�OHDQ�KRZ�WR�FKDQJH�WKH�GHIDXOW�GLPHQVLRQV�RI�WKH�FDQYDV��VHH�&DQYDV�VHFWLRQ�
EHORZ��,I�\RX�YLVXDOL]H�WKH�GDWD�LQ�WKLV�H[DPSOH�XVLQJ�WKH�VDPH�ZLGWK�DQG�KHLJKW��\RXU�
YLVXDOL]DWLRQ�ZLOO�ORRN�OLNH�WKLV�
�

��
�

:H�XVH�WKH�WHUP�³VW\OH�VSDFH´�WR�UHIHU�WR�D��'�FRRUGLQDWH�VSDFH�ZKHUH�HDFK�FXOWXUDO�DUWLIDFW�
LV�UHSUHVHQWHG�E\�LWV�SURSHUWLHV��IHDWXUHV����VXFK�DV�DYHUDJH�EULJKWQHVV�DQG�VDWXUDWLRQ�LQ�WKLV�
FDVH��2I�FRXUVH��WKHVH�WZR�IHDWXUHV�GR�QRW�FRYHU�DOO�DVSHFWV�RI�RI�YDQ�*RJK�SDLQWLQJV��LI�ZH�
ZDQW�WR�FKDUDFWHUL]H�KLV�SDLQWLQJV�VW\OHV�PRUH�IXOO\��ZH�ZLOO�QHHG�WR�FUHDWH�D�QXPEHU�RI�VXFK�
UHSUHVHQWDWLRQV�XVLQJ�GLIIHUHQW�FRPELQDWLRQV�RI�IHDWXUHV���)RU�D�GHWDLOHG�GLVFXVVLRQ�RI�VW\OH�VSDFH�
DQG�DGGLWLRQDO�H[DPSOHV��VHH�0DQRYLFK��6W\OH�6SDFH��+RZ�WR�&RPSDUH�,PDJH�6HWV�DQG�)ROORZ�
7KHLU�(YROXWLRQ��



�
2Q�WKH�DYHUDJH�EULJKWQHVV�GLPHQVLRQ��;�D[LV��LQ�WKH�YLVXDOL]DWLRQ�DERYH��YDQ�*RJK¶V�HDUOLHU�
������������GDUN�SDLQWLQJV�RFFXS\�WKH�OHIW�SDUW��WKH��SDLQWLQJV�FUHDWHG�EHWZHHQ������DQG������
RFFXS\�WKH�FHQWHU�DQG�ULJKW�SDUW��2Q�WKH�DYHUDJH�VDWXUDWLRQ�GLPHQVLRQ��<�D[LV���KLV�PDWXUH�
SDLQWLQJV�RFFXS\�WKH�ORYHU�SDUW��DQG�HYHQ�PRUH�VDWXUDWHG�$UOHV�SDLQWLQJV�VWLOO�UDUHO\�HQG�LQ�WKH�
XSSHU�SDUW��7KLV�LV�D�VXUSULVLQJ�ILQGLQJ�JLYHQ�WKH�PXVHXP�FKDUDFWHUL]DWLRQ�RI�WKHVH�SDLQWLQJ�DV�
KDYLQJ�³LQWHQVHO\�VDWXUDWHG�FRORU�´�
�
%\�GHIDXOW��LPDJH3ORW�XVHV�WKH�PLQLQXP�DQG�WKH�PD[LPXP�GDWD�YDOXHV�WR�VHW�WKH�UDQJH�RQ�;�
D[LV�DQG�<�D[LV��,Q�RWKHU�ZRUGV��LI�WKH�PLQLPXP�YDOXH�RI�PHGLDQ�EULJKWQHVV�LV�����PLQ�RI�;�D[LV�
ZLOO�EH�VHW�WR�����,I�\RX�ZDQW�WR�FUHDWH�D��³VW\OH�VSDFH´�YLVXDOL]DWLRQ�ZKLFK��VKRZ�ZKHUH�\RXU�
LPDJH�VHW�OLHV�LQ�UHODWLRQ�WR�DOO�SRVVLEOH�LPDJHV��DFFRUGLQJ�WR�SDUWLFXODU�YLVXDO�IHDWXUHV�XVHG���\RX�
QHHG�WR�FKDQJH�WKLV�GHIDXOW��8VH�5DQJH�RSWLRQ�WR�VHW�;�D[LV�DQG�<�D[LV�VWDUW�DQG�HQG�YDOXHV�WR�
WKH�PLQ�DQG�PD[�YDOXHV�RI�WKH�IHDWXUHV�XVHG��)RU�LQVWDQFH��LI�\RX�XVH�,PDJH0HDVXUH�W[W�PDFUR�
WR�PHDVXUH�YLVXDO�IHDWXUHV��XVH���DV�;�D[LV�VWDUW��YDOXH�DQG�<�D[LV�VWDUW�YDOXH��DQG�����DV�;�
D[LV�HQG�DQG�<�D[LV�HQG�YDOXH��8VH�WKHVH�VHWWLQJV�WR�FUHDWH�D�QHZ�YLVXDOL]DWLRQ�ZLOO�VKRZ�WKH�
SDUWV�RI�WKH�VSDFH�RFFXSLHG�E\�����YDQ�*RJK�SDLQWLQJV�LQ�UHODWLRQ�WR�DOO�SRVVLEOH�EULJKWQHVV�DQG�
VDWXUDWLRQ�YDOXHV���IURP�YHU\�GDUN�WR�YHU\�OLJKW�DQG�IURP�QR�FRORU�WR�SXUH�FRORU��
�
7R�VHH�H[DPSOHV�RI�VW\OH�VSDFHV�E\�3LHW�0RQGULDQ�DQG�0DUN�5RWKNR��FKHFN�RXU�
0RQGULDQ5RWKNR�YL]�SURMHFW��7R�VHH�D�YLVXDOL]DWLRQ�RI�D�VW\OH�VSDFH�RI�RQH�PLOOLRQ�PDQJD�SDJHV��
YLVLW�0DQJD�YL]�SURMHFW�
�
,Q�DGGLWLRQ�WR�XVLQJ�WZR�IHDWXUHV�WR�FUHDWH��'�LPDJH�SORWV��ZH�FDQ�DOVR�XVH�PXOWLYDULDWH�VWDWLVWLFV�
PHWKRGV�VXFK�DV�3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$���FOXVWHU�DQDO\VLV��HWF���DQG�DOVR�GLPHQVLRQ�
UHGXFWLRQ�WHFKQLTXHV�WR�WUDQVODWH�PDQ\�IHDWXUHV�LQWR�PRUH�FRPSDFW�UHSUHVHQWDWLRQV��)RU�H[DPSOH��
WKH�IROORZLQJ�YLVXDOL]DWLRQ�XVHV�3&$�FDOFXODWHG�RYHU�����IHDWXUHV�H[WUDFWHG�IURP�YDQ�*RJK�
LPDJHV��:KLOH�RQ�WKH�ILUVW�JODQFH�LW�PD\�ORRN�VLPLODU�WR�EULJKWQHVV�VDWXUDWLRQ�LPDJH�SORW�DERYH��D�
FORVHU�ORRN�UHYHDOV�WKDW�LW�SRVLWLRQV�LPDJHV�LQ�WHUPV�RI�WKHLU�YLVXDOO\�VLPLODULW\�LQ�D�PRUH�SUHFLVH�
ZD\���
�

�
�
�

�
9LVXDOL]H�,PDJHV�8VLQJ�)LOH�3DWKV��
�
7KH�SUHYLRXV�H[DPSOHV�XVHG�D�VLQJOH�IROGHU�ZKLFK�FRQWDLQHG�DOO�LPDJHV�LQ�D�VHW��,PDJH3ORW�DOVR�
VXSSRUWV�YLVXDOL]LQJ�LPDJHV�ORFDWHG�LQ�GLIIHUHQW�SODFHV�RQ�\RXU�FRPSXWHU��7R�GR�WKLV��\RX�QHHG�
WR�DGG�D�FROXPQ�WR�\RXU�GDWD�ILOHV�FRQWDLQLQJ�IXOO�ILOH�SDWK�IRU�HDFK�LPDJH��DQG�WKHQ�VHOHFW�WKH�
DSSURSULDWH�RSWLRQ�ZKHQ�UXQQLQJ�,PDJH3ORW��
�
7KLV�IHDWXUH�RI�,PDJH3ORW�LV�HVSHFLDOO\�XVHIXO�IRU�YHU\�ODUJH�GDWD�VHWV�WKDW�PD\�EH�VSUHDG�DFURVV�
PXOWLSOH�GLUHFWRULHV��)RU�H[DPSOH��RXU�YLVXDOL]DWLRQ�RI�����������PDQJD�SDJHV�ZKLFK�XVHV�GDWD�
ORFDWHG�LQ��������VHSDUDWH�IROGHUV���RQH�IRU�HYHU\�FKDSWHU�RI�����PDQJD�WLOHV��
�



7R�LOOXVWUDWH�ILOH�SDWKV�RSWLRQ��,PDJH3ORW�GLVWULEXWLRQ�LQFOXGHV�D�ILOHSDWKVBH[DPSOH�IROGHU���7KH�
IROGHU�FRQWDLQV�D�GDWD�ILOH�ILOHSDWKVBGDWD�W[W�DQG�WZR�IROGHUV�ZLWK�LPDJHV��
�

YDQBJRJKBLPDJHVB3DULV��YDQ�*RJK¶V�SDLQWLQJV�FUHDWHG�LQ�3DULV�LQ������������
YDQBJRJKBLPDJHVB$UOHV��YDQ�*RJK¶V�SDLQWLQJV�FUHDWHG�LQ�$UOHV�LQ�������

�
%HIRUH�\RX�FDQ�YLVXDOL]H�LPDJHV�LQ�WKHVH�WZR�IROGHUV�WRJHWKHU��\RX�QHHG�WR�FKDQJH�WKH�
ILOH�SDWKV�LQ�WKH�GDWD�ILOH�WR�UHIOHFW�WKH�GLUHFWRU\�VWUXFWXUH�RI�\RXU�RZQ�FRPSXWHU��2SHQ�
YDQBJRJKBGDWDBILOHSDWKV�W[W�LQ�([FHO�RU�D�WH[W�HGLWRU��DQG�UHSODFH�DOO�RFFXUHQFHV�RI�³�
9ROXPHV�6:6���SURMHFWV�,PDJH3ORW�5HOHDVH�´�ZLWK�WKH�DFWXDO�SDWK�WR�ILOHSDWKVBH[DPSOH�RQ�
\RXU�FRPSXWHU�
�
�
)RU�H[DPSOH��OHWV�DVVXPH�WKDW�\RX�FRSLHG�,PDJH3ORW�GLVWULEXWLRQ�ILOHV�WR�\RXU�FRPSXWHU�
WR�³'RFXPHQWV´�IROGHU�ORFDWHG�DW�WKH�URRW�RI�\RXU�KRPH�GULYH��7KH�SDWK�ZLOO�ORRN�OLNH�WKLV�
�

�'RFXPHQWV�,PDJH3ORW�VDPSOHBILOHV�YDQBJRJK�ILOHSDWKVBH[DPSOH�
�
5HSODFH�DOO�RFFXUHQFHV�RI�³�9ROXPHV�6:6���SURMHFWV�,PDJH3ORW�5HOHDVH�´�LQ�
ILOHSDWKVBGDWD�W[W�ILOH�ZLWK�³�'RFXPHQWV�,PDJH3ORW�´��
�
$IWHU�WKLV�UHSODFHPHQW���WKH�HQWULHV�LQ�³)LOHSDWK´�FROXPQ�ZLOO�ORRN�OLNH�WKLV��RQO\�ILUVW�WKUHH�URZV�
DUH�VKRZQ��
�

�'RFXPHQWV�,PDJH3ORW�VDPSOHBILOHV�YDQBJRJK�ILOHSDWKVBH[DPSOH�VDPSOHB3DULV�����MSJ
�'RFXPHQWV�,PDJH3ORW�VDPSOHBILOHV�YDQBJRJK�ILOHSDWKVBH[DPSOH�VDPSOHB3DULV�����MSJ
�'RFXPHQWV�,PDJH3ORW�VDPSOHBILOHV�YDQBJRJK�ILOHSDWKVBH[DPSOH�VDPSOHB3DULV�����MSJ

�
�
$IWHU�\RX�FRUUHFW�WKH�ILOHSDWKV��IROORZ�WKHVH�VWHSV�WR�YLVXDOL]H�LPDJHV�IURP�ERWK�IROGHUV�

�
�� 5XQ�WKH�,PDJH3ORW�LPM�PDFUR��
�� 6HOHFW�³2SHQ«´�IURP�WKH�'DWD�GURS�GRZQ�PHQX��
�� 6HOHFW�³3DWKV�LQ�GDWDILOH´�RSWLRQ�IURP�WKH�,PDJHV�GURS�GRZQ�PHQX��3UHVV�2.��
�� :KHQ�SURPSWHG�WR�ORDG�WKH�'DWD�)LOH��VHOHFW�ILOHSDWKVBGDWD�W[W���
�� :KHQ��³,PDJH3ORW��'DWD�FROXPQ�PDSSLQJ´�VHOHFWLRQ�ER[�DSSHDUV��&KRRVH�³)LOHQDPH�

�&ROXPQ��´��IURP�WKLV�PHQX��
�

�� 6HOHFW�³<HDUB0RQWK��&ROXPQ��´�IRU�WKH�;�D[LV�DQG�³%ULJKWQHVVB0HGLDQ��&ROXPQ��´�
IRU�WKH�<�D[LV�

�
�� 7KH�PDFUR�ZLOO�UHQGHU�D�YLVXDOL]DWLRQ�ZKLFK�ZLOO�FRQWDLQ�LPDJHV�IURP�ERWK�

YDQBJRJKBLPDJHVB3DULV�DQG�YDQBJRJKBLPDJHVB$UOHV�IROGHUV���
�

�
�
�
&KDQJH�WKH�'LVSOD\�0RGH
�
%\�GHIDXOW��,PDJH3ORW�GLVSOD\V�YLVXDOL]DWLRQ�ZKLOH�LW�LV�EHLQJ�UHQGHUHG��<RX�FDQ�FKDQJH�WKLV�
EHKDYLRU�E\�VHOHFWLQJ�D�GLIIHUHQW�RSWLRQ�IURP�'LVSOD\�SXOO�GRZQ�PHQX�LQ�,PDJH3ORW�ILUVW�GLDORJ�
ER[��7ZR�RSWLRQV�DUH�DYDLODEOH�
�

'LVSOD\�!�GXULQJ�UHQGHULQJ
�

7KLV�LV�WKH�RSWLRQ�VHOHFWHG�E\�GHIDXOW��,PDJH3ORW�FUHDWHV�D�QHZ�ZLQGRZ�ZKLFK�ZLOO�



FRQWDLQ�YLVXDOL]DWLRQ��DQG�XSGDWHV�WKLV�ZLQGRZ�DIWHU�LWV�DGGV�HDFK�QHZ�SRLQW�RU�
LPDJH��

�
1RWH��LI�\RX�FKHFN�6DYH�LPDJHV�IRU�DQLPDWLRQ�RSWLRQ��\RX�DOVR�QHHG�WR�XVH�
UHQGHULQJ�GLVSOD\�RSWLRQ���
�

�
'LVSOD\�!�ZKHQ�ILQLVKHG
�

,I�\RX�VHOHFW�³ZKHQ�ILQLVKHG´�RSWLRQ��D�ORJ�GLDORJXH�ZLOO�RSHQ�EXW�WKH�FRPSOHWHG�
YLVXDOL]DWLRQ�ZLOO�RQO\�GLVSOD\HG�DIWHU�WKH�UHQGHULQJ�LV�FRPSOHWH��,Q�WKLV�PRGH��
,PDJH3ORW�XVHV�OHVV�5$0��,I�\RX�JHW�DQ�HUURU�PHVVDJH�ZKHQ�FUHDWLQJ�D�KLJK�
UHVROXWLRQ�YLVXDOL]DWLRQ��WU\�XVLQJ�WKLV�RSWLRQ��
�
$OWKRXJK�\RX�FDQ¶W�VHH�YLVXDOL]DWLRQ�ZKLOH�LW�LV�EHLQJ�FUHDWHG��\RX�FDQ�IROORZ�
,PDJH3ORW�SURJUHVV�YLD�LWV�SURJUHVV�EDU�
�

�
*HQHUDWH�,PDJH�7KXPEQDLOV�
�
:KHQ�\RX�UXQ�,PDJH3ORW�ZLWK�LPDJHV�RSWLRQ�RQ��WKH�PDFUR�VSHQGV�PRVW�RI�LWV�WLPH�UHVL]LQJ�\RXU�
VRXUFH�LPDJHV�WR�WKH�VL]H�VSHFLILHG�LQ�,PDJH�VL]H�RSWLRQ���7KLV�RSWLRQ�LV�GHVFULEHG�LQ�LPDJHV�
VHFWLRQ�LQ�$GYDQFHG�2SWLRQV�SDUW�EHORZ���
�
7R�DYRLG�KDYLQJ�,PDJH3ORW�VFDOH�\RXU�LPDJHV�HYHU\�WLPH�\RX�FUHDWH�D�YLVXDOL]DWLRQ��\RX�FDQ�
VHOHFW�6DYH�WKXPEQDLO�LPDJHV�RSWLRQ�WKH�ILUVW�WLPH�\RX�UXQ�WKH�PDFUR��7KH�PDFUR�ZLOO�VFDOH�
GRZQ�\RXU�LPDJHV�WR�SODFH�WKHP�LQ�WKH�YLVXDOL]DWLRQ��DQG�VDYH�WKHVH�VFDOHG�YHUVLRQV�LQWR�D�QHZ�
IROGHU���7KH�QH[W�WLPH�WKH�PDFUR�LV�UXQ��WKH�WKXPEQDLO�IROGHU�ZLOO�EH�OLVWHG�LQ�WKH�,PDJHV�GURS�
GRZQ�PHQX��6HOHFWLQJ�WKLV�IROGHU�ZLOO�VLJQLILFDQWO\�VSHHG�XS�WKH�UHQGHU�SURFHVV�VLQFH�WKH�PDFUR�
ZLOO�QRW�KDYH�WR�UHVL]H�LPDJHV��
�
:KHQ�\RX�VHOHFW�6DYH�WKXPEQDLO�LPDJHV�RSWLRQ��WKH�PDFUR�ZLOO�SURPSW�\RX�WR�VHOHFW�D�IROGHU�
ZKHUH�WR�VDYH�WKH�VFDOHG�GRZQ�YHUVLRQV�RI�\RXU�LPDJHV��7KH�QHZ�LPDJHV�DUH�VDYHG�LQ�-3(*�
IRUPDW��7KH�VL]H�RI�WKH�VFDOHG�GRZQ�LPDJHV�LV�GHWHUPLQHG�E\�7KXPEQDLO�ZLGWK�VHWWLQJ��WKH�
GHIDXOW�LV�����SL[HOV��6HH�$GYDQFHG�2SWLRQV�!�,PDJHV�VHFWLRQ�EHORZ�RQ�KRZ�WR�FKDQJH�WKLV�
VHWWLQJ���
�
�
<RX�FDQ�DOVR�XVH�,PDJH-�EXLOW�LQ�&RQYHUW�FRPPDQG�WR�VFDOH�DQ\�IROGHU�RI�LPDJHV�DW�DQ\�WLPH�
ZLWKRXW�UXQQLQJ�,PDJH3ORW��7R�GR�WKLV��VHOHFW�3URFHVV�!�%DWFK�!�&RQYHUW�IURP�,PDJH-�WRS�
PHQX��7KH�FRPPDQG�FDQ�DOVR�FKDQJH�LPDJH�IRUPDW��)RU�GHWDLOV�RQ�KRZ�WR�XVH�WKLV�FRPPDQG��
VHH�,PDJH-�GRFXPHQWDWLRQ��
�

7LS��7R�FUHDWH�EHVW�ORRNLQJ�UHVL]HG�LPDJHV�IRU�XVH�LQ�YLVXDOL]DWLRQV�IRU�SXEOLFDWLRQV�DQG�
H[KLELWLRQV��ZH�UHFRPPHQG�XVLQJ�3KRWRVKRS�UDWKHU�WKDQ�,PDJH-��3KRWRVKRS¶V�,PDJH�6L]H���
FRPPDQGV�DOORZV�\RX�WR�FKRVH�EHWZHHQ�ILYH�GLIIHUHQW�DOJRULWKPV�IRU�UHVL]LQJ�LPDJHV��ELFXELF�
RSWLRQV�FUHDWH�EHWWHU�UHVXOWV�WKDQ�,PDJH-¶V�DOJRULWKP�IRU�UHVL]LQJ��7R�UHVL]H�DOO�LPDJHV�LQ�D�IROGHU�
ZLWK�3KRWRVKRS��RSHQ�WKH�SURJUDP�DQG�XVH�)LOH�!�6FULSWV�!�,PDJH�3URFHVVRU��
�
�

�
$'9$1&('�237,216
�
2YHUYLHZ�
�
,PDJH3ORW�DOORZV�\RX�WR�FRQILJXUH�GR]HQV�RI�GLIIHUHQW�VHWWLQJV�WR�FXVWRPL]H�WKH�DSSHDUDQFH�RI�
\RXU�YLVXDOL]DWLRQV��7R�DOORZ�\RX�TXLFNO\�H[SORUH�LPDJH�FROOHFWLRQV�ZLWKRXW�KDYLQJ�WR�JR�WKURXJK�



PDQ\�RSWLRQV�HYHU\�WLPH��WKH�RSWLRQ�WR�FRQILJXUH�WKHVH�VHWWLQJV�LV�FKHFNHG�RII�E\�GHIDXOW��
7R�HQDEOH�WKHLU�FRQILJXUDWLRQ��VHOHFW�WKH�2SWLRQV�FKHFNER[�E\�FOLFNLQJ�LWV�FKHFNER[�LQ�WKH�
,PDJH3ORW�ILUVW�GLDORJXH�ER[�
�
7KH�RSWLRQV�DUH�RUJDQL]HG�LQWR�JURXSV��(DFK�JURXS�LV�FRQILJXUHG�WKURXJK�LWV�RZQ�PHQX��
&DQYDV��3RLQWV��/LQHV��/DEHOV��,PDJHV��$[LV�DQG�5DQJH��
�
:KHQ�\RX�VHOHFW�2SWLRQV�DQG�FOLFN�2.��\RX�ZLOO�ILUVW�EH�SURPSWHG�WR�VHOHFW�WKH�'DWD�)LOH�DQG�
,PDJH�)LOHV��LI�DSSOLFDEOH����$IWHU�\RX�PDGH�WKHVH�VHOHFWLRQV��\RX�ZLOO�EH�SUHVHQWHG�ZLWK�DQ�
2SWLRQV�GLDORJXH�ER[�ZKHUH�\RX�FDQ�FKRRVH�ZKLFK�RSWLRQV�\RX�ZDQW�WR�FRQILJXUH��)RU�H[DPSOH��
\RX�ZDQW�WR�FKDQJH�WKH�VL]H�RI�WKH�YLVXDOL]DWLRQ�DQG�WKH�EDFNJURXQG�FRORU��FKHFN�&DQYDV��,I�\RX�
ZDQW�WR�FKDQJH�WKH�VL]H�RI�SRLQWV��FKHFN�3RLQWV��7R�HQDEOH�UHQGHULQJ�OLQHV�ZKLFK�FRQQHFW�SRLQWV�
DQG�FRQWURO�WKHLU�DSSHDUDQFH��FKHFN�/LQHV��7R�FKDQJH�FDQYDV��SRLQWV�DQG�OLQHV�RSWLRQV��VHOHFW�
DOO�WKUHH����
�
7KH�RSWLRQV�DYDLODEOH�LQ�HDFK�PHQX�DUH�GHVFULEHG�EHORZ�
�

1RWH��ZKHQ�,PDJH3ORW�VWDUWV�UHQGHULQJ�\RXU�YLVXDOL]DWLRQ��LW�RXWSXWV�WKH�YDOXHV�RI�DOO�RSWLRQV�
VHWWLQJV�WR�/RJ�ZLQGRZ��<RX�FDQ�VDYH�WKH�FRQWHQWV�RI�WKLV�ZLQGRZ�WR�D�WH[W�ILOH�VR�\RX�FDQ�KDYH�
WKH�UHFRUG�RI�DOO�RSWLRQV�XVHG��7R�GR�WKLV��VHOHFW�/RJ�ZLQGRZ��JR�WR�,PDJH-�WRS�PHQX��DQG�VHOHFW�
)LOH�!�6DYH�$V�

�
�
YLGHR�GHPR��WKLV�VRIWZDUH�GHPR�YLGHR�VKRZV�XVLQJ�VRPH�RI�WKH�RSWLRQV�WR�UHQGHU�D�
YLVXDOL]DWLRQ�RI�D�VDPSOH�LPDJH�VHW�
�
�
&DQYDV�

� &KDQJH�WKH�VL]H�RI�WKH�YLVXDOL]DWLRQ�\RX�ZDQW�WR�UHQGHU�E\�DGMXVWLQJ�WKH�&DQYDV�
ZLGWK�DQG�&DQYDV�KHLJKW��

�
� %RUGHU�VL]H�VSHFLILHV�WKH�GLVWDQFH�EHWZHHQ�;�DQG�<�D[LV�DQG�WKH�WKH�HGJH�RI�WKH�

YLVXDOL]DWLRQ��,I�\RXU�YLVXDOL]DWLRQ�ZLOO�LQFOXGH�LPDJHV��ZH�UHFRPPHQG�VHWWLQJ�WKLV�
QXPEHU�WR�DW�OHDVW�WZLFH�WKH�VL]H�RI�\RXU�LPDJH�WKXPEQDLO�VL]H�WR�DYRLG�WKH�SRVVLELOLW\�



RI�DQ\�LPDJHV�EHLQJ�FXW�RII��6LQFH�WKH�GHIDXOW�WKXPEQDLO�VL]H�LV�����SL[HOV��WKH�GHIDXW�
ERUGHU�VL]H�LV�VHW�WR�D�OLWWOH�RYHU�WZLFH�WKLV�QXPEHU�������SL[HOV��

� %DFNJURXQG�5*%�YDOXHV�DOORZ�\RX�WR�FKDQJH�WKH�FRORU�RI�YLVXDOL]DWLRQ�EDFNJURXQG��
(DFK�YDOXH�FDQ�UDQJH�EHWZHHQ���DQG������7KH�GHIDXOW�VHWWLQJ�����������������
FRUUHVSRQGV�WR�D�QHXWUDO�JUD\�

�
+HUH�DUH�WKH�H[DPSOHV�RI�YDOXHV�WR�HQWHU�WR�JHW�SDUWLFXODU�FRORUV��OLVWHG�LQ�5*%�RUGHU��
�

EODFN� �������
JUH\� �������������
ZKLWH� �������������
EOXH�� ���������

�
7LS��&KDQJLQJ�EDFNJURXQG�FRORU�RI�D�YLVXDOL]DWLRQ�FDQ�RIWHQ�PDNH�D�ELJ�GLIIHUHQFH�LQ�
VHHLQJ�WKH�SDWWHUQV�LQ�\RXU�LPDJH�VHW��,I�\RX�LPDJHV�DUH�LQ�FRORU��H[SHULPHQW�ZLWK�
JHQHUDWLQJ�YLVXDOL]DWLRQV�ZLWK�EODFN��JUD\��DQG�ZKLWH�EDFNJURXQG�WR�VHH�ZKLFK�ZRUNV�
EHVW���

�
,PDJHV�

� &KDQJH�WKH�VL]H�RI�LPDJHV�LQ�D�YLVXDOL]DWLRQ�E\�DGMXVWLQJ�WKH�7KXPEQDLO�ZLGWK��
�

1RWH��7KXPEQDLO�ZLGWK�VHWWLQJ�FRQWUROV�ERWK�WKH�VL]H�RI�LPDJHV�LQ�D�YLVXDOL]DWLRQ��DQG�WKH�
VL]H�RI�WKXPEQDLOV�WKDW�ZLOO�EH�VDYHG�LI�\RX�VHOHFW�6DYH�WKXPEQDLO�LPDJHV�RSWLRQ�LQ�WKH�ILUVW�
,PDJH3ORW�GLDORJ�ER[�

�
� &RORU�DOORZV�\RX�WR�FKRRVH�EHWZHHQ�FUHDWLQJ�D�IXOO�FRORU��³5*%´��DQG�JUD\�VFDOH�

YLVXDOL]DWLRQ��7KH�FRORU�YLVXDOL]DWLRQ�ZLOO�WDNH�XS�IRXU�WLPHV�PRUH�5$0�WKHQ�JUD\�
VFDOH�RQH��7KHUHIRUH��LI�\RXU�LPDJHV�DUH�EODFN�DQG�ZKLWH��VHOHFW�JUD\�VFDOH�RSWLRQ�WR�
EH�DEOZ�WR�UHQGHU�KLJKHU�UHVROXWLRQ�YLVXDOL]DWLRQ�



�
�� ,I�%OHQG�LV�VHOHFWHG��LPDJHV�DUH�UHQGHUHG�ZLWK�����GHJUHH�WUDQVSDUHQF\��1RWH�WKDW�

WKLV�VHWWLQJ�DSSOLHV�WR�DOO�LPDJHV��VR�LI�YLVXDOL]DWLRQ¶V�EDFNJURXQG�LV�EODFN��WKHLU�ZLOO�
ORRN�GDUNHU�WKDQ�RULJLQDOV��,I�YLVXDOL]DWLRQ¶V�EDFNJURXQG�LV�ZKLWH��DOO�LPDJHV�ZLOO�ORRN�
OLJKWHU�WKDQ�WKH�RULJLQDOV��

�
� 7R�UHQGHU�IUDPHV�DURXQG�WKH�LPDJHV��FKHFN��,PDJH�IUDPHV�ER[��$GMXVW�ZLGGWK�DQG�

FRORU�RI�WKH�IUDPHV�ZLWK�)UDPH�ZLGWK�DQG�5*%�VHWWLQJV���
�
3RLQWV�/LQHV�/DEHOV��
�

� 0RGLI\�WKH�VW\OH��VL]H�DQG�FRORU�RI�SRLQWV�E\�DGMXVWLQJ�WKH�RSWLRQV�XQGHU�3RLQWV�
FKHFNER[��

� &KHFNLQJ�/LQHV�LQVWUXFWV�,PDJH3ORW�WR�UHQGHU�OLQHV�EHWZHHQ�WKH�SRLQWV�LQ�D�
YLVXDOL]DWLRQ��0RGLI\�WKH�VW\OH�DQG�FRORU�RI�OLQHV�E\�DGMXVWLQJ�WKH�RSWLRQV�XQGHU�/LQHV�
FKHFNER[�

�



1RWH��3RLQWV�DQG�/LQHV�RSHUDWH�LQGHSHQGHQWO\��<RX�FDQ�FKHFN�HLWKHU�RQH��RU�ERWK��
�
�
� /DEHOV�DGG�ODEHOV�DQG�RU�;<�YDOXHV�QH[W�WR�SRLQWV�RU�LPDJHV�LQ�D�YLVXDOL]DWLRQ��

6HOHFW�D�FROXPQ�WR�XVH�DV�ODEHOV�IURP�WKH�7H[W�GURS�GRZQ�PHQX��0RGLI\�WKH�VW\OH�
DQG�FRORU�RI�WKH�ODEHO�WH[W�E\�DGMXVWLQJ�WKH�RSWLRQV�XQGHU�WKH�/DEHOV�FKHFNER[��<RX�
FDQ�VHOHFW�WH[W�ODEHOV��;<�FRRUGLQDWHV��RU�ERWK�WRJHWKHU���

�
$[HV��
�

� 8VH�WKH�RSWLRQV�XQGHU�$[LV�ODEHOV�WR�DGG�WKH�ODEHOV��DQG�PRGLI\�WKHLU�VL]H�DQG�
QXPHULFDO�SUHFLVLRQ��

�
� <RX�FDQ�DOVR�FRQWURO�KRZ�WKH�ODEHOV�DUH�VSDFHG�RXW���6HOHFW�WRWDO�QR��RI�ODEHOV�IURP�

WKH�0DUN�E\�GURS�GRZQ�PHQX�WR�VSHFLI\�WKH�QXPEHU�RI�ODEHO�GLYLVLRQV��$OWHUQDWLYHO\��
VHOHFW�GLVWDQFH�EHWZHHQ�ODEHOV�WR�FRQWURO�WKH�GLVWDQFH�EHWZHHQ�ODEHOV��$GMXVW�WKH�
7LFN�VL]H�WR�WKH�GHVLUHG�VL]H��
�

�
5DQJH

�



� %\�GHIDXOW��WKH�VWDUW�DQG�WKH�HQG�YDOXHV�RI�;�DQG�<�D[HV�DUH�VHW�WR�WKH�PLQ�DQG�PD[�
RI�WKH�GDWD�EHLQJ�YLVXDOL]HG��<RX�FDQ�RYHUULGH�WKLV�GHIDXOW�EHKDYLRU�E\�PDQXDOO\�
VSHFLI\LQJ�VWDUW�DQG�HQG�YDOXHV�IRU�;��<��RU�ERWK��7R�GR�WKLV��VHOHFW�;�UDQJH�
VSHFLILHG"�DQG�RU�<�UDQJH�VSHFLIHG"�RSWLRQV��DQG�WKHQ�HQWHU�WKH�GHVLUHG�QXPEHUV�
LQWR�VWDUW�YDOXH�DQG�HQG�YDOXH�ER[HV�

�
� 7KHVH�FRQWUROV�FDQ�EH�XVHG�LQ�D�QXPEHU�RI�ZD\V��<RX�FDQ�OLPLW�\RXU�YLVXDOL]DWLRQ�WR�

D�SDUW�RI�WKH�GDWD��)RU�LQVWDQFH��YDQBJRJKBGDWD�W[W�GDWD�ILOH�SURYLGHV�
PHDVXUHPHQWV�RI�EULJKWQHVV�DQG�VDWXUDWLRQ�RI�����YDQ�*RJK�SDLQWLQJV�FUHDWHG�
EHWZHHQ������DQG�������7R�YLVXDOL]H�RQO\�WKH�LPDJHV�RI�SDLQWLQJV�FUHDWHG�LQ�3DULV�
DFFRUGLQJ�WR�WKHLU�EULJKWQHVV�YDOXHV��VHOHFW�<HDUB0RQWK�FROXPQ�IRU�;��DQG�
%ULJKWQHVVB0HGLDQ�DV�<�ZKHQ�\RX�UXQ�,PDJH3ORW��DQG�DOVR�FKHFN�5DQJH�PHQX��
:KHQ�\RX�JHW�WR�WKLV�PHQX��HQWHU�����������DV�;�VWDUW�DQG�����������DV�;�HQG�
�
,Q�RWKHU�VLWXDWLRQV��LW�LV�GHVLUDEOH�WR�VHW�WKH�VWDUW�DQG�RU�WKH�HQG�YDOXHV�ODUJHU�WKDQ�WKH�
PLQ�DQG�PD[�RI�D�GDWD�FROXPQ��)RU�H[DPSOH��WR�VWDUW�;�D[LV�ODEHOV�LQ�WKH�ODVW�
H[DPSOH�DW���������HQWHU�WKLV�QXPEHU�LQWR�;�VWDUW�YDOXH�ER[�

�
6HWWLQJ�UDQJHV�PDQXDOO\�LV�DOVR�LPSRUWDQW�LI�\RX�ZDQW�WR�FRPSDUH�WZR�RU�PRUH�LPDJH�
VHWV��)RU�H[DPSOH��OHWV�VD\�\RX�ZDQW�WR�FRPSDUH�YDQ�*RJK¶V�SDLQWLQJV�FUHDWHG�LQ�
3DULV�DQG�$UOHV�DFFRUGLQJ�WR�WKHLU�DYHUDJH�EULJKWQHVV�DQG�DYHUDJH�VDWXUDWLRQ�YDOXHV��
,I�\RX�GRQ¶W�VHW�;�DQG�<�UDQJHV�PDQXDOO\��HDFK�YLVXDOL]DWLRQ�ZLOO�KDYH�LWV�RZQ�VWDUW�
DQG�HQG�YDOXHV�GHWHUPLQHG�E\�PLQ�DQG�PD[�YDOXHV�RI�WKH�GDWD��7KHUHIRUH�WKH�WZR�
YLVXDOL]DWLRQV�ZLOO�QRW�EH�DOLJQHG��7R�SUHYHQW�WKLV��HQWHU���DV�VWDUW�YDOXH�DQG�����DV�
HQG�YDOXH�IRU�ERWK�;�DQG�<�IRU�HDFK�YLVXDOL]DWLRQ��7KH�UHVXOWLQJ�YLVXDOL]DWLRQV�ZLOO�
KDYH�H[DFWO\�WKH�VDPH�VFDOH�

�
�
�
�

�
�
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�
,PDJH3ORW�ZRUNV�ZLWK�WKH�PRVW�FRPPRQ�GDWD�IRUPDWV�IRU�YLVXDO�H[SORUDWLRQ��D�VHW�RI�LPDJH�ILOHV�
LQ�DQ\�RI�WKH�SRSXODU�IRUPDWV���MSJ���SQJ��HWF���DQG�WKH�GDWD�DERXW�WKHVH�LPDJHV�VDYHG�LQ�D�WDE�
GHOLPLWHG�WH[W�ILOH���W[W����
�
,I�\RX�ZDQW�WR�XVH�,PDJH3ORW�WR�JHQHUDWH�OLQH�JUDSKV�DQG�VFDWWHU�SORWV�ZLWKRXW�LPDJHV��\RX�RQO\�
QHHG�D�GDWD�ILOH��
�
7R�LQFOXGH�LPDJHV�LQ�\RXU�YLVXDOL]DWLRQ��WKH\�QHHG�WR�EH�RQ�WKH�VDPH�FRPSXWHU�DV�WKH�
,PDJH3ORW�PDFUR��7KH�LPDJHV�FDQ�EH�ORFDWHG�LQ�D�VLQJOH�RU�PXOWLSOH�IROGHUV��
�
�
,PDJH3ORW�'DWD�)LOH�)RUPDW
�
7KH�GDWD�IRU�,PDJH3ORW¶V�YLVXDOL]DWLRQV�LV�VWRUHG�LQ�D�H[WHUQDO�WDE�GHOLPLWHG�WH[W�ILOH���W[W���7KH�ILOH�
FDQ�KDYH�DQ\�QDPH�DQG�DQ\�ORFDWLRQ���:KHQ�\RX�UXQ�,PDJH3ORW��WKH�PDFUR�ZLOO�SURPSW�\RX�IRU�
WKH�ORFDWLRQ�RI�WKLV�ILOH��,I�\RX�OLNH��\RX�FDQ�SUHSDUH�PXOWLSOH�ILOHV�ZLWK�GLIIHUHQW�LQIRUPDWLRQ�IRU�WKH�
VDPH�LPDJH�VHW�
�

7LS��,I�\RX�DUH�XVLQJ�([FHO�WR�SUHSDUH�WKH�GDWD��XVH�)LOH�!�6DYH�$V���DQG�FKRRVH�7DE�'HOLPLWHG�
7H[W���W[W��IURP�IRUPDW�SXOO�GRZQ�PHQX�

�
�
)LOH�6WUXFWXUH�
�

7KH�LQIRUPDWLRQ�IRU�HDFK�LPDJH�LQ�\RXU�FROOHFWLRQ�RFFXSLHV�D�VLQJOH�URZ��7KH�FROXPQV�
FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH�LPDJHV���IRU�LQVWDQFH��LPDJH�ILOH�QDPH��DXWKRU�QDPH��GDWH��
DYHUDJH�LPDJH�EULJKWQHVV��DYHUDJH�LPDJH�VDWXUDWLRQ��LPDJH�ZLGWK��LPDJH�KHLJKW���HWF��

�
7LS��7R�FUHDWH�D�WDEOH�FRQWDLQLQJ�WKH�ILOHQDPHV�RI�LPDJHV�LQ�D�IROGHU��RSHQ�WKH�IROGHU�
ZLQGRZ��VRUW�WKH�LPDJHV�LQ�WKH�GHVLUHG�RUGHU��VHOHFW�DOO�FRQWHQWV��DQG�SUHVV�³FRS\´��WKHQ�
RSHQ�D�QHZ�ZRUNVKHHW�LQ�([FHO��VHOHFW�WKH�ILUVW�FHOO��DQG�SUHVV�³SDVWH�´��
�

7KH�ILUVW�URZ�RI�WKH�GDWD�ILOH�VKRXOG�FRQWDLQ�WH[W�ODEHOV�GHVFULELQJ�WKH�FROXPQV��
�,PDJH3ORW�ZLOO�ZRUN�LI�\RX�GRQ¶W�LQFOXGH�WKH�ODEHOV�URZV�EXW�GRLQJ�LQFOXGLQJ�RQH�PDNHV�LW�
HDVLHU�WR�VHOHFW�WKH�GHVLUHG�GDWD�IRU�D�VSHFLILF�YLVXDOL]DWLRQ���
�
7KH�GDWD�ILOH�PXVW�KDYH�D�PLQLPXP�RI�WZR�FROXPQV��RQH�FRQWDLQLQJ�;�YDOXHV��DQRWKHU�
FRQWDLQLQJ�<�YDOXHV�DV�VKRZQ�E\�WKH�KLJKOLJKWHG�FROXPQV�LQ�WKH�GDWD�ILOH�EHORZ���7KH�
YDOXHV�FDQ�EH�LQ�LQWHJHU�QXPEHUV��H�J��������������RU�IORDWLQJ�SRLQW�QXPEHUV��H�J��������
����������

�

�
�
,I�\RX�ZDQW�WR�LQFOXGH�LPDJHV�LQ�\RXU�YLVXDOL]DWLRQV��\RX�QHHG�WR�DGG�D�WKLUG�FROXPQ�ZLWK�
LPDJH�ILOH�QDPHV��LI�DOO�LPDJHV�DUH�LQ�D�VLQJOH�IROGHU��RU�IXOO�LPDJH�ILOH�SDWKV��LI�LPDJHV�



DUH�ORFDWHG�DFURVV�PXOWLSOH�IROGHUV���
�

<RX�FDQ�DOVR�DGG�DV�PDQ\�DGGLWLRQDO�FROXPQV�DV�\RX�ZDQW��$GGLWLRQDO�FROXPQV�FDQ�
FRQWDLQ�QXPEHUV��LQWHJHU�RU�IORDWLQJ�SRLQW�YDOXHV���WH[W��RU�D�FRPELQDWLRQ�RI�WKH�WZR��

�
<RX�FDQ�RUJDQL]H�FROXPQV�LQ�D�GDWD�ILOH�LQ�DQ\�RUGHU��:KHQ�\RX�UXQ�,PDJH3ORW���LW�ZLOO�
DVN�\RX�ZKLFK�FROXPQV�WR�XVH�DV�;�DQG�<�GDWD�FRRUGLQDWHV�LQ�D�YLVXDOL]DWLRQ��<RX�FDQ�
FKRRVH�DQ\�FROXPQ��DV�ORQJ�DV�LW�FRQWDLQV�RQO\�QXPEHUV�LQ�HYHU\�FHOO���,I�E\�PLVWDNH�\RX�
UXQ�,PDJH3ORW�DQG�E\�PLVWDNH�\RX�FKRRVH�D�FROXPQ�ZKLFK�FRQWDLQV�WH[W�LQ�VRPH�FHOOV��
\RX�ZLOO�JHW�DQ�HUURU�PHVVDJH���
�
<RX�FDQ�PL[�LQWHJHUV�DQG�IORDWLQJ�SRLQW�QXPEHUV�LQ�D�VLQJOH�FROXPQ��$Q\�FROXPQ�FDQ�EH�
XVHG�DV�D�VRXUFH�RI�;�RU�<�YDOXHV�WR�SRVLWLRQ�SRLQWV�RU�LPDJHV�LQ�D�YLVXDOL]DWLRQ���
�

�
7H[W�&ROXPQV�
�

,I�\RX�FKHFN�ODEHOV�RSWLRQ�ZKHQ�UXQQLQJ�,PDJH3ORW��LW�ZLOO�SURPSW�\RX�IRU�D��FROXPQ�
WR�XVH�IRU�ODEHOV��7KH�ODEHOV�ZLOO�EH�UHQGHUHG�QH[W�WR�SRLQWV��RU�LPDJHV��LQ�\RXU�
YLVXDOL]DWLRQ��$�FROXPQ�XVHG�IRU�ODEHOV�FDQ�FRQWDLQ�WH[W��RQH�RU�D�IHZ�ZRUGV���LQWHJHU�
QXPEHUV�RU�IORDWLQJ�SRLQW�YDOXHV��$�FROXPQ�ZKLFK�ZLOO�EH�XVHG�IRU�ODEHOV�FDQ�PL[�WKHVH�
GDWD�W\SHV��
�
7H[W�FROXPQV�DUH�XVHIXO�IRU�GHVFULELQJ�FRQWHQW�RU�RWKHU�SURSHUWLHV�RI�\RXU�LPDJHV��
$Q\�WH[W�ILOH�FDQ�EH�XVHG�IRU�ODEHOV�ZKLFK�ZKLFK�DUH�UHQGHUHG�QH[W�WR�WKH�LPDJHV�LQ�D�
YLVXDOL]DWLRQ��+RZHYHU��WH[W�FROXPQV�FDQ¶W�EH�GLUHFWO\�XVHG�DV�;�RU�<�YDOXHV��,I�\RX�ZDQW�
WR�XVH�D�FROXPQ�ZLWK�WH[W�WDJV�ZKLFK�\RX�ZDQW�WR�XVH�LQ�WKLV�ZD\��DGG�DQ�DGGLWLRQDO�
FROXPQ�ZKLFK�ZRXOG�FRQWDLQ�QXPEHUV�FRUUHVSRQGLQJ�WR�WH[W�WDJV��)RU�H[DPSOH��OHWV�VD\�
\RX�DUH�GHVFULEHG�LPDJHV�FRQWHQW�ZLWK�WDJV�³SRUWUDLW�´�³VWLOO�OLIH�´�DQG�³ODQGVFDSH�´�$GG�D�
FROXPQ�ZKHUH���VWDQGV�IRU�³SRUWUDLW�´���VWDQGV�IRU�³VWLOO�OLIH�´���VWDQGV�IRU�³ODQGVFDSH�´�DQG�
XVH�WKLV�FROXPQ�IRU�;�RU�<�
�
<RX�FDQ�XVH�FKDUDFWHUV�DQG�QXPEHUV�LQ�WH[W�FROXPQV��<RX�FDQ�KDYH�VSDFHV�EHWZHHQ�
ZRUGV��

�
�
&RPPRQ�(UURUV

�
,I�,PDJH3ORW�SULQWV�DQ�HUURU�PHVVDJH�ZKHQ�\RX�XVH�ZLWK�\RXU�GDWD�ILOH��PDNH�VXUH�WKDW�
\RXU�GDWD�ILOH�GRHV�QRW�KDYH�DQ\�HPSW\�FHOOV��
�
<RX�FDQ¶W�XVH�FRPPDV�DQ\ZKHUH�LQ�\RXU�GDWD�ILOH�DV�WKH\�ZLOO�FDXVH�HUURUV��3HULRGV�DUH�
2.��
�
+HUH�DUH�WZR�H[DPSOHV�
�

��������ZURQJ��
��������ULJKW�
�
DSSOH��WKH��ZURQJ�
WKH�DSSOH��ULJKW�

�
�
'DWD�)LOH�([DPSOHV
�
,Q�WKLV�VHFWLRQ�ZH�SURYLGH�D�IHZ�H[DPSOHV�RI�KRZ�WR�RUJDQL]H�\RXU�GDWD��ILOHV�IRU�,PDJH3ORW��
�7KHVH�H[DPSOHV�DUH�GLIIHUHQW�YHUVLRQV�RI�WKH�YDQBJRJKBGDWD�W[W�ILOH�LQFOXGHG�ZLWK�WKH�



VDPSOH�LPDJH�VHW�LQ�YDQBJRJK�IROGHU�ORFDWHG�LQVLGH�VDPSOHBILOHV�IROGHU��
�

7KH�ILUVW�H[DPSOH�KDV�RQO\�WZR�FROXPQV��<HDUB0RQWK�FRQWDLQV�GDWHV�RI�D�IHZ�YDQ�*RJK�
SDLQWLQJV��%ULJKWQHVVB0HGLDQ�FRQWDLQV�PHDVXUHPHQWV�RI�WKHVH�SDLQWLQJV��RQO\�ILUVW�SDUW�RI�WKH�
GDWD�ILOH�RI�WKH�FRPSOHWH�GDWD�LV�VKRZQ���:KHQ�\RX�UXQ�,PDJH3ORW��\RX�FDQ�VHOHFW�<HDUB0RQWK�
DV�;��DQG�%ULJKWQHVVB0HGLDQ�DV�<��7KH�UHVXOW�ZLOO�EH�D�YLVXDOL]DWLRQ�ZKLFK�VKRZV�WKH�HYROXWLRQ�
RI�DYHUDJH�EULJKWQHVV�LQ�YDQ�*RJK�SDLWLQJV�RYHU�WLPH���)RU�GHWDLOHG�LQVWUXFWLRQV�RQ�ZRUNLQJ�
WKURXJK�WKLV�H[DPSOH��VHH�7XWRULDO�VHFWLRQ�EHORZ��

�

�
�
,I�\RX�ZDQW�WR�LQFOXGH�LPDJHV�LQ�\RXU�YLVXDOL]DWLRQ�DQG�WKHVH�LPDJHV�DUH�ORFDWHG�LQ�D�VLQJOH�
IROGHU��LQFOXGH�DGGLWLRQDO�FROXPQ�ZLWK�WKH�ILOHQDPHV��:KHQ�\RX�UXQ�,PDJH3ORW��LW�ZLOO�SURPSW�
IRU�WKH�ORFDWLRQ�RI�WKH�LPDJH�IROGHU��LW�ZLOO�WKHQ�XVH�ILOHQDPHV�LQ�WKH�GDWD�ILOHV�WR�ILQG�DQG�ORDG�
LPDJHV��1RWH��7KH�IROGHU�FDQ�FRQWDLQ�DGGLWLRQDO�LPDJHV�RU�RWKHU�ILOHV��WKH\�ZLOO�EH�LJQRUHG�E\�
,PDJH3ORW��

�

�
�
,I�\RX�ZDQW�WR�LQFOXGH�ODEHOV�QH[W�WR�SRLQWV�RU�LPDJHV�LQ�WKH�YLVXDOL]DWLRQ��DGG�DQRWKHU�FROXPQV�
ZLWK�WH[W�RU�QXPEHUV�\RX�ZDQW�WR�XVH�IRU�ODEHOV��,Q�WKLV�H[DPSOH��ZH�DGGHG�D�FROXPQ�ZKLFK�
FRQWDLQV�WLWOHV�RI�YDQ�*RJK�SDLQWLQJV�ZKLFK�FDQ�EH�XVHG�DV�ODEHOV�

�



�
�
<RX�FDQ�DGG�DV�PDQ\�DGGLWLRQDO�FROXPQV�DV�\RX�ZDQW��,Q�WKLV�H[DPSOH��ZH�DGGHG�RQH�FROXPQ�
FRQWDLQLQJ�PHDVXUHPHQWV�RI�SDLQWLQJV¶�DYHUDJH�VDWXUDWLRQ��DQG�D�FROXPQ�FRQWDLQLQJ�QDPHV�RI�
SODFHV�ZKHUH�YDQ�*RJK�ZDV�ZRUNLQJ��D�SDUW�RI�WKH�ILOH�FRUUHVSRQGLQJ�WR�DUWLVW¶V�PRYH�IURP�3DULV�
LV�$UOHV�LV�VKRZQ��WLWOHV�EHORZ�DUH�FURSSHG��

�

�
�

�
,PDJH�)RUPDWV�
�
,PDJH3ORW�ZLOO�ZRUN�ZLWK�DQ\�LPDJH�W\SH�VXSSRUWHG�E\�,PDJH-��7,))��*,)��-3(*��31*��%03��
3*0��
�
0DQ\�PRUH�IRUPDWV�DUH�VXSSRUWHG�YLD�,PDJH-�SOXJLQV��7KH\�DUH�GHVFULEHG�LQ�1RQ�QDWLYH�
6XSSRUWHG�)RUPDWV�VHFWLRQ�RI�,PDJH-�GRFXPHQWDWLRQ�
�
<RX�FDQ�PL[�GLIIHUHQW�LPDJH�IRUPDWV�LQ�WKH�VDPH�IROGHU���)RU�LQVWDQFH��\RX�FDQ�KDYH�VRPH�
-3(*�LPDJHV��DQG�VDPH��31*�LPDJHV��
�
,PDJHV�ZKLFK�DSSHDU�LQ�D�YLVXDOL]DWLRQ�FDQ�EH�ORFDWHG�LQ�D�VLQJOH�IROGHU��RU�LQ�GLIIHUHQW�IROGHUV�RQ�
\RXU�FRPSXWHU��VHH�9LVXDOL]H�,PDJHV�8VLQJ�)LOH�3DWKV���
�
7KHUH�DUH�QR�OLPLWDWLRQV�RQ�LPDJH�VL]HV��:KHQ�,PDJH3ORW�UXQV��LW�ZLOO�DXWRPDWLFDOO\�VFDOH�
LPDJHV�WR�WKH�GHIDXOW�VL]H������SL[HOV��RU�D�GLIIHUHQW�XVHU�GHILQHG�VL]H��VHH�,PDJHV�VHFWLRQ�LQ�
$GYDQFHG�2SWLRQV�SDUW�RI�WKH�GRFXPHQWDWLRQ���,I�\RX�LPDJHV�DUH�ELJ���PRVW�RI�WKH�UHQGHULQJ�WLPH�
ZLOO�EH�VSHQG�IRU�VFDOLQJ�WKHVH�LPDJHV�EHIRUH�WKH\�DUH�SODFHG�LQ�WKH�YLVXDOL]DWLRQ��,Q�WKLV�FDVH��
\RX�PD\�ZDQW�ILUVW�WR�JHQHUDWH�VFDOHG�GRZQ�FRSLHV�RI�\RXU�LPDJHV�XVLQJ�D�VSHFLDO�,PDJH3ORW�
RSWLRQ�GHVFULEHG�LQ�*HQHUDWH�,PDJH�7KXPEQDLOV�VHFWLRQ��DQG�WKHQ�XVH�WKHVH�YHUVLRQV�LQ�IXWXUH�
YLVXDOL]DWLRQV�
�
�
&KHFN�6L]HV�RI�$OO�,PDJHV�LQ�D�)ROGHU��
�
%HIRUH�\RX�VWDUW�YLVXDOL]LQJ�D�VHW�RI�LPDJHV�XVLQJ�,PDJH3ORW��LW�PD\EH�XVHIXO�WR�GLVSD\�WKHLU�
VL]HV�DQG�SURSRUWLRQV��7R�GR�WKLV��SODFH�\RXU�LQGLYLGXDO�LPDJHV�DQG�RU�LPDJH�IROGHUV�LQWR�D�



VLQJOH�IROGHU�DQG�UXQ�,PDJH6L]H5HSRUW�PDFUR��,PDJH6L]H5HSRUW�W[W��RQ�WKLV�IROGHU��7KH�
PDFUR�LV�ORFDWHG�LQ�H[WUDV�IROGHU�
�
7KH�PDFUR�SURFHVVHV�DOO�LPDJHV�ILOHV�LQ�D�XVHU�VSHFILHG�IROGHU�DQG�DQ\�VXEIROGHUV�LQ�WKLV�
IROGHU��VDYLQJ�WKH�UHVXOWV�WR�D�WDE�GHOLPLWHG�WH[W�ILOH�LQ�WKH�VDPH�IROGHU��7KH�ILOH�LV�QDPHG�
LPDJHBGLPHQVLRQV�W[W�
�
7R�VKRZ�LWV�SURJUHVV��WKH�PDFUR�SULQWV�WKH�IROORZLQJ�LQIRUPDWLRQ�WR�D�/RJ�ZLQGRZ�DV�LW�UXQV��
LPDJH�ZLGWK��LPDJH�KHLJKW��LPDJH�UDWLR��ZLGWK�KHLJKW���DQG�LPDJH�ILOH�SDWK�
�
7R�UXQ�WKLV�PDFUR��IROORZ�WKHVH�VWHSV�
�

�� 6WDUW�,PDJH-�E\�GRXEOH�FOLFNLQJ�RQ�,PDJH-���DSS�LI�\RX�RQ�WKH�0DF��RU�LM���
QRMUH�VHWXS�H[H�LI�\RX�DUH�RQ�WKH�3&�UXQQLQJ�:LQGRZV�

�
���6HOHFW�)LOH�!�2SHQ�IURP�WKH�WRS�PHQX�EDU��DQG�QDYLJDWH�WR�WKH�

,PDJH6L]H5HSRUW�W[W�PDFUR�ILOH�ORFDWHG�LQVLGH�WKH�H[WUDV�IROGHU�RI�WKH�
GLVWULEXWLRQ���
�

�� &KRRVH�,PDJH6L]H5HSRUW�W[W�ILOH��7KH�PDFUR�RSHQV�LQ�LWV�RZQ�ZLQGRZ�LQ�
,PDJH-��WLWOHG�,PDJH6L]H5HSRUW�W[W��

�� 7R�UXQ�WKH�PDFUR��VHOHFW�0DFURV�!�5XQ�0DFUR�LQ�,PDJH-�PHQX�EDU��$OWHUQDWLYHO\��
SUHVV�FWUO�5��:LQGRZV��RU�ໜ5��0DF����
�
1RWH��,I�\RX�GRQ¶W�VHH�0DFURV�!�5XQ�0DFUR�PHQX�FRPPDQG��FOLFN�RQFH�LQVLGH�WKH�
,PDJH6L]H5HSRUW�W[W�PDFUR�ZLQGRZ�WR�DFWLYDWH�LW���

�� <RX�ZLOO�EH�SURPSWHG�WR�VHOHFW�D�IROGHU�FRQWDLQLQJ�LPDJHV�DQG�IROGHUV�WR�SURFHVV��
6HOHFW�WKH�IROGHU�ZKLFK�\RX�ZDQW�WR�SURFHVV�

�
���7KH�PDFUR�ZLOO�UXQ��RXSXWWLQJ�LWV�SURJUHVV�WR�WKH�/RJ�ZLQGRZ�LQ�,PDJH-���2QFH�

FRPSOHWH��WKH��WDE�GHOLPLWHG�WH[W�ILOH�LPDJHBGLPHQVLRQV�W[W�FRQWDLQLQJ�WKH�
LQIRUPDWLRQ�DERXW�WKH�LPDJHV�ZLOO�EH�VDYH�LQ�WKH�IROGHU�\RX�VHOHFWHG�IRU�SURFHVVLQJ��
7KH�IROORZLQJ�LQIRUPDWLRQ�LV�VDYHG�IRU�HDFK�LPDJH��LPDJH�ZLGWK��MQ�SL[HOV���LPDJH�
KHLJKW��MQ�SL[HOV���LPDJH�SURSRUWLRQ��KHLJKW�ZLGWK���DQG�D�ILOH�SDWK�

�
�

�
0HDVXUH�9LVXDO�3URSHUWLHV�RI�,PDJHV
�
,PDJH3ORW�DOORZV�\RX�H[DPLQH�SDWWHUQV�LQ�ODUJH�LPDJH�VHWV�E\�YLVXDOL]LQJ�DOO�LPDJHV�XVLQJ�WKHLU�
PHWDGDWD�DQG�YLVXDO�FKDUDFWHULVWLFV��
�
,PDJH-�KDV�D�EXLOW�LQ�FRPPDQG�ZKLFK�FDQ�PHDVXUH�D�QXPEHU�RI�JUH\�VFDOH�FKDUDFWHULVWLFV�RI�DOO�
LPDJHV�LQ�D�IROGHU��7KH�FRPPDQG�LV�DYDLODEOH�IURP�WKH�WRS�,PDJH-�PHQX��3URFHVV�!�%DWFK�!�
0HDVXUH��)RU�GHWDLOV�RQ�KRZ�WR�XVH�LW��VHH�,PDJH-�GRFXPHQWDWLRQ��
�
:H�DOVR�SURYLGH�WZR�DGGLWLRQDO�,PDJH-�PDFURV�ZH�ZURWH�WR�DXWRPDWLFDOO\�PHDVXUH�D�QXPEHU�RI�
RWKHU�FKDUDFWHULVWLFV�RI�LPDJHV��,PDJH0HDVXUHEULJKWQHVV��VDWXUDWLRQ��DQG�KXH���LPDJH6KDSHV�
FRXQWV�D�QXPEHU�RI�VKDSHV�SHU�LPDJH��
�
7KH�PDFURV�ILOHV�,PDJH0HDVXUH�W[W�DQG�,PDJH6KDSHV�W[W�DUH�ORFDWHG�LQ�H[WUDV�IROGHU�
�
7KH�PHDVXUHPHQWV�JHQHUDWHG�E\�PDFURV�DUH�VDYHG�LQ�D�WDE�GHOLPLWHG�WH[W�ILOHV�ZLWK��W[W�
H[WHVLRQV��<RX�FDQ�FRPELQH�WKHVH�ILOHZ�ZLWK�RWKHU�PHWDGDWD�XVLQJ�([FHO��RWKHU�VSUHDGVKHHW�
VRIWZDUH��RU�8QL[�FRPPDQGV��DQG�XVH�WKH�QHZ�GDWD�ILOH�WR�FUHDWH�YLVXDOL]DWLRQV�ZLWK�,PDJH3ORW��
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,Q�FRPSXWHU�VFLHQFH��WKH�SURSHUWLHV�RI�LPDJHV�ZKLFK�FDQ�EH�TXDQWLILHG�DQG�PHDVXUHG�DXWRPDWLFDOO\�
DUH�RIWHQ�FDOOHG�IHDWXUHV��7KH�H[DPSOHV�RI�IHDWXUHV�LQFOXGH�LPDJHV�EULJKWQHVV��VDWXUDWLRQ��FRORUV��OLQH�
RULHQWDWLRQV��QXPEHU�DQG�W\SHV�RI�VKDSHV��WH[WXUHV��FRPSRVLWLRQ��DQG�VR�RQ��,Q�VRPH�FDVHV�ZH�FDQ�DOVR�
XVH�VRIWZDUH�WR�DXWRPDWLFDOO\�GHWHFW�FHUWDLQ�FRQWHQW�SURSHUWLHV��)RU�H[DPSOH��LI�RXU�LPDJHV�FRQWDLQ�IDFHV��
ZH�FDQ�DOVR�XVH�VRIWZDUH�WR�GHWHFW�WKHVH�IDFHV�DQG�XVH�WKLV�LQIRUPDWLRQ�LQ�D�YLVXDOL]DWLRQ�
�
8VXDOO\�ZH�KDYH�VRPH�PHWDGDWD�DERXW�WKH�LPDJHV�ZH�ZDQW�WR�YLVXDOL]H��)RU�H[DPSOH��LQ�WKH�FDVH�RI�
RXU�VDPSOH�LPDJH�VHW��ZH�NQRZ�D�\HDU�DQG�PRQWK�IRU�PRVW�RI�YDQ�*RJK¶V�SDLQWLQJV��WKLV�FRPHV�IURP�
YDQ�*RJK¶V�OHWWHUV�WR�KLV�EURWKHU��DQG�DOVR�WKH�SODFHV�ZKHUH�KH�OLYHG��7KLV�PHWDGDWD�FDQ�EH�DOVR�XVHG�
LQ�,PDJH3ORW�YLVXDOL]DWLRQV��)RU�H[DPSOH��ZH�FDQ�SORW�LPDJHV�DFFRUGLQJ�WR�WKHLU�GDWHV��;��DQG�DYHUDJH�
EULJKWHVV��<��
�
:H�FDQ�DOVR�DGG�DGGLWLRQDO�PHWDGDWD�DERXW�LPDJHV�WR�VXSSOHPHQW�WKH�H[LVWLQJ�PHWDGDWD�DQG�
IHDWXUHV�PHDVXUHG�DXWRPDWLFDOO\�ZLWK�VRIWZDUH��)RU�H[DPSOH��ZH�FDQ�WDJ�HYHU\�LPDJHV�LQ�RXU�VHW�
DV�³SRUWUDLW�´�³VHOI�SRUWUDLW�´�³VWLOO�OLIH�´�³ODQGVFDSH�´�HWF��
�
�
,PDJH0HDVXUH�PDFUR��,PDJH0HDVXUH�W[W�
�
7KLV�PDFUR�PHDVXUHV�EDVLF�YLVXDO�SURSHUWLHV�RI��HYHU\�LPDJH�LQ�D�XVHU�VSHFLILHG�IROGHU��VDYLQJ�
WKH�UHVXOWV�WR�D�WDE�GHOLPLWHG�WH[W�ILOH�QDPHG�PHDVXUHPHQWV�W[W��7KH�ILOH�LV�VDYHG�LQ�WKH�
XVHU�VSHFLILHG�IROGHU���

�
7KH�PDFUR�ILOH�,PDJH0HDVXUH�W[W�LV�LQVLGH�WKH�H[WUDV�IROGHU��7R�UXQ�LW��IROORZ�WKH�GLUHFWLRQV�
SURYLGHG�DERYH�IRU�,PDJH6L]H5HSRUW�W[W��EXW�FKRVH�,PDJH0HDVXUH�W[W�LQVWHDG�DV�WKH�
PDFUR�ILOH�WR�RSHQ�DQG�UXQ�
�
�
YLGHR�GHPR��WKLV�VRIWZDUH�GHPR�YLGHR�VKRZV�XVLQJ�VRPH�RI�WKH�RSWLRQV�WR�UHQGHU�D�
YLVXDOL]DWLRQ�RI�D�VDPSOH�LPDJH�VHW�
�
�
0HDVXULQJ�PDQ\�LPDJHV�PD\�WDNH�VRPH�WLPH��HVSHFLDOO\�LI�WKH\�DUH�ODUJH��7R�VKRZ�LWV�SURJUHVV��
WKH�PDFUR�SULQWV�WKH�IROORZLQJ�LQIRUPDWLRQ�WR�/RJ�ZLQGRZ�DV�LW�UXQV�

�
��FXUUHQW�LPDJH�QXPEHU�EHLQJ�PHDVXUHG�
��WRWDO�QXPEHU�RI�LPDJHV�LQ�WKH�IROGHU�
��FXUUHQW�LPDJH�ILOHQDPH��

�
7KLV�LQIRUPDWLRQ�IRU�HDFK�LPDJH�LV�SULQWHG�RQ�LWV�OLQH�LQ�WKLV�IRUPDW��

�
FXUUHQW�QXPEHU���WRWDO�QXPEHU���LPDJH�ILOHQDPH

�
7KH�PDFUR�VDYHV�WKH�PHDVXUHPHQWV�IRU�HDFK�LPDJH�LQ�PHDVXUH�W[W�ILOH��7KH�IROORZLQJ�
LQIRUPDWLRQ�LV�VDYHG�

�
��LPDJH�ILOHQDPH��
��LPDJH,'��WKLV�LV�D�VHTXHQWLDO�QXPEHU�RI�WKH�LPDJH�LQ�WKH�IROGHU���
��EULJKWQHVVBPHGLDQ��DYHUDJH�RI�JUH\�VFDOH�YDOXHV�IRU�WKH��SL[HOV�LQ�DQ�LPDJH��
��EULJKWQHVVBVWGHY��VWDQGDUG�GHYLDWLRQ�RI�JUH\�VFDOH�YDOXHV�RI�WKH�SL[HOV�LQ�DQ�LPDJH���
��VDWXUDWLRQBPHGLDQ��DYHUDJH�RI�VDWXUDWLRQ��L�H��SXULW\�RI�FRORU�IRU�HDFK�SL[HO�LQ�DQ�
LPDJH��
��KXHBPHGLDQ��DYHUDJH�RI�KXH�YDOXHV�RI�DOO�SL[HOV�LQ�DQ�LPDJH��
��KXHBVWGHY��VWDQGDUG�GHYLDWLRQ�RI�KXH�YDOXHV�RI�WKH�SL[HOV�LQ�DQ�LPDJH���
�
�

7LS��,I�\RX�DUH�QRW�IDPLOLDU�ZLWK�EULJKWQHVV�VDWXUDWLRQ�KXH�UHSUHVHQWDWLRQ��\RX�FDQ�ILQG�



GHWDLOHG�LQIRUPDWLRQ�LQ�WKLV�:LNLSHGLD�DUWLFOH��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�+6/BDQGB+69�
�
7LS��ZH�XVH�PHGLDQ�PHWKRG�RI�GHVFULELQJ�FHQWUDO�WHQGHQF\�RI�GDWD�EHFDXVH�LW�LV�
OHVV�VHQVLWLYH�WR�RXWOLHU�YDOXHV��VHH�KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&HQWUDOBWHQGHQF\�
IRU�GHVFULSWLRQ�RI�RWKHU�PHDVXUHV�RI�FHQWUDO�WHQGHQF\��6WDQGDUG�GHYLDWLRQ�DQG�
RWKHU�PHDVXUHV�RI�GDWD�GLVSHUVLRQ�DUH�GHVFULEHG�LQ�KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�
6WDQGDUGBGHYLDWLRQ��
�

�
)RU�EULJKWQHVV�PHDVXUHPHQWV��FRORU�LPDJHV�DUH�LQWHUQDOO\�FRQYHUWHG�JUH\VFDOH�XVLQJ�WKLV�
IRUPXOD��JUD\ �UHG�JUHHQ�EOXH������)RU�LQIRUPDWLRQ�RQ�KRZ�WR�FKRVH�D�GLIIHUHQW�IRUPXOD��VHH�
&RQYHUVLRQV����LQ�WKH�,PDJH-�GRFXPHQWDWLRQ���
�
$OO�PHDVXUHPHQWV�DUH�GRQH�RQ�������VFDOH��)RU�H[DPSOH��LI�DQ�LPDJH�LV�SXUH�EODFN��
EULJKWQHVVBPHGLDQ�ZLOO����LI�DQ�LPDJH�LV�SXUH�ZKLWH��EULJKWQHVVBPHGLDQ�ZLOO������

�
/RZ�VDWXUDWLRQBPHGLDQ�YDOXH�LQGLFDWHV�WKDW�LPDJH�FRORUV�DUH�PRVWO\�GHVDWXUDWHG��D�KLJK�YDOXH�
LQGLFDWHV�WKDW�PRVW�FRORUV�DUH�FORVH�WR�EHLQJ�SXUH��YHU\�VDWXUDWHG���

�
+XHBPHGLDQ�LV�WKH�DYHUDJH�RI�KXH�YDOXHV�RI�HYHU\�SL[HO��1RUPDOO\�KXH�YDOXHV�DUH�UHSUHVHQWHG�
DV�GHJUHHV�RI�D�FLUFOH��L�H��WKH\�UDQJH�IURP���WR������,PDJH0HDVXUH�W[W�PDFUR�PDSV�WKHVH�
YDOXHV�WR�������VFDOH��
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�
+HUH�LV�DQ�H[DPSOH�RI�KRZ�PHDVXUHPHQWV�W[W�PLJKW�ORRN�
�

�
�
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,PDJH6KDSHV�PDFUR��,PDJH6KDSHV�W[W�
�

7KH�PDFUR�XVHV�WKH�,PDJH-�FRPPDQG�³$QDO\]H�3DUWLFOHV��´�WR�FRXQW�WKH�QXPEHU�RI�
VKDSHV�LQ�HYHU\�LPDJH�LQ�D�IROGHU��
�
7R�UXQ�WKH�PDFUR��IROORZ�WKH�WKH�GLUHFWLRQV�SURYLGHG�DERYH�IRU�,PDJH6L]H5HSRUW�W[W��
EXW�FKRVH�,PDJH6KDSHV�W[W�LQVWHDG�DV�WKH�PDFUR�WR�RSHQ�DQG�UXQ��
�
�
0DFUR�RSHUDWLRQ�
�

7KH�PDFUR�ILUVW�FRQYHUWV�HDFK�LPDJH�WR�D�ELQDU\�EODFN�DQG�ZKLWH�LPDJH��DQG�
WKHQ�FRXQWV�WKH�QXPEHU�RI�GLVWLQFW�ZKLWH�DUHDV���)RU�PRUH�GHWDLOV��VHH�$QDO\]H�
3DUWLFOHV���VHFWLRQ�RI�,PDJH-�GRFXPHQWDWLRQ����
�
7KH�UHVXOWV�DUH�SULQWHG�WR�D�³6XPPDU\´�ZLQGRZ���7R�VDYH�WKH�UHVXOWV��VHOHFW�DOO�
FRQWHQWV�RI��6XPPDU\��ZLQGRZ�DQG�SDVWH�LQWR�D�VSUHDGVKHHW�RU�D�QHZ�WH[W�ILOH�
�
�&RXQW��FROXPQ�FRQWDLQV�WKH�QXPEHU�RI�VKDSHV�IRXQG�LQ�HYHU\�LPDJH��D�³VKDSH´�
LV�D�GLVWLQFW�ZKLWH�DUHDV�LQ�D�ELQDU\�EODFN�DQ�ZKLWH�YHUVLRQ��
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7RWDO�$UHD��DQG��$YHUDJH��VL]H�UHVXOWV�GHSHQG�RQ�WKH�UHVROXWLRQ�RI�LPDJHV���VR�



\RX�VKRXOG�GLVFDUG�WKHP�LI�\RX�DUH�UXQQLQJ�,PDJH6KDSHV�W[W�RQ�LPDJHV�ZKLFK�
VLJQLILFDQWO\�YDU\�LQ�VL]H�

�
�
7KH�UHVXOWV�SURGXFHG�E\�WKH�PDFUR�DUH�DSSUR[LPDWH�DQG�GHSHQG�RQ�WKH�NLQGV�RI�LPDJHV�
EHLQJ�PHDVXUHG��:KLOH�WKH\�GR�QRW�DOZD\V�DFFXUDWHO\�UHIOHFW�WKH�DFWXDO�QXPEHU�RI�
VKDSHV�ZKLFK�\RX�PD\�VHH�LQ�DQ�LPDJH��WKH\�DUH�XVHIXO�LQ�FRPSDULQJ�D�QXPEHU�RI�
LPDJHV�WR�HDFK�RWKHU��
�
�
7R�FRQWURO�KRZ�WKH�PDFUR�DQDO\]H�\RXU�LPDJHV��HGLW�WKH�WH[W�LQ�WKH�PDFUR�ILOH�
�

7R�LQFUHDVH�WKH�PLQLPXP�VL]H�RI�VKDSHV�EHLQJ�FRXQWHG��HGLW��VL]H ���,QILQLW\����
6KDSHV�ZLWK�VL]H��DUHD��RXWVLGH�WKH�UDQJH�VSHFLILHG�LQ�WKLV�VHWWLQJ�DUH�LJQRUHG�
�
)RU�LQVWDQFH���VL]H ����,QILQLW\��ZLOO�VNLS�VKDSHV�ZLWK�DUHD�VPDOOHU�WKDQ�����
SL[HOV��
�
:H�UHFRPPHQG�VHWWLQJ�PLQLPXP�VL]H�LQ�SURSRUWLRQ�WR�WKH�UHVROXWLRQ�RI�\RXU�
LPDJHV��)RU�LQVWDQFH��ZLWK�VPDOO�LPDJHV��YHU\�VPDOO�VKDSHV�DUH�UHOHYDQW�WR�FRXQW��
EXW�ZLWK�ODUJH�LPDJHV��\RX�PD\�ZDQW�WR�VNS�WKHP�
�
<RX�FDQ�DOVR�VNLS�FRXQWLQJ�VKDSHV�ODUJHU�WKDQ�D�SDUWLFXODU�VL]H��)RU�H[DPSOH��
WR�VNLS�VKDSHV�ZLWK�DUHDV�ODUJHU�WKDQ�����SL[HOV��EXW�ODUJHU�WKDQ����SL[HOV���
XVH��VL]H ���������
�
�
7R�PDNH�WKH�PDFUR�RQO\�FRXQW�PRUH�FLUFXODU�VKDSHV��RU�PRUH�UHFWDQJXDU�VKDSHV��
FKDQJH��FLUFXODULW\ �����������RSWLRQ��
�
$�YDOXH�RI�����LQGLFDWHV�D�SHUIHFW�FLUFOH��$V�WKH�YDOXH�DSSURDFKHV������LW�LQGLFDWHV�
DQ�LQFUHDVLQJO\�HORQJDWHG�SRO\JRQ���1RWH�WKDW�WKHVH�YDOXHV�PD\�QRW�QRW�YDOLG�IRU�
YHU\�VPDOO�SDUWLFOHV��

�
�
<RX�FDQ�DOVR�FRQWURO�ZKDW�LQIRUPDWLRQ�DERXW�WKH�VKDSHV�LV�GLVSOD\HG�LQ�³6XPPDU\´�
ZLQGRZ�WKDQ�WKH�PDFUR�UXQV��)URP�,PDJH-�WRS�PHQX��VHOHFW�$QDO\]H�!�6HW�
0HDVXUHPHQWV���DQG�FKRRVH�GHVLUHG�RSWLRQV�VXFK�DV��3HULPHWHU��DQG��6KDSH�
'HVFULSLWRQV´�WR�GLVSOD\�PRUH�GHWDLOHG�LQIRUPDWLRQ�
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8VLQJ�2WKHU�'LJLWDO�,PDJH�3URFHVVLQJ�6RIWZDUH�
�
7KHUH�DUH�RWKHU�ZD\V�WR�PHDVXUH�\RXU�LPDJHV�EHVLGHV�,PDJH-�EXLOW�LQ�FRPPDQGV�DQG�RXU�
PDFURV��,I�\RX�DUH�FRPIRUWDEOH�ZLWK�ZULWLQJ�FRPSXWHU�VFULSWV�RU�SURJUDPPLQJ��\RX�FDQ�XVH�RWKHU�
GLJLWDO�LPDJH�SURFHVVLQJ�VRIWZDUH�DQG�OLEUDULHV�VXFK�DV�0DWODE�DQG�RSHQ&9�WR�PHDVXUH�PDQ\�
RWKHU�SURSHUWLHV�RI�\RXU�LPDJHV��
�
�
�
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�
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0D[LPL]LQJ�2XWSXW�5HVROXWLRQ�
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0D[LPL]H�WKH�VL]H�RI�WKH�YLVXDOL]DWLRQ�E\�FKDQJLQJ�WKH�FDQYDV�GHIDXOW�VL]H�VHWWLQJ��,PDJH3ORW�
FDQ�UHQGHU�YLVXDOL]DWLRQV�XS�WR�����*%�LQ�VL]H���7KLV�OLPLW�LV�VHW�LQ�LPDJH-�VRIWZDUH���
�
<RX�FDQ�FDOFXODWH�WKH�PD[LPXP�SRVVLEOH�GLPHQVLRQV�IRU�&DQYDV�:LGWK�DQG�&DQYDV�+HLJKW�
XVLQJ�WKH�IROORZLQJ�IRUPXOD��
�

9LVXDOL]DWLRQ�VL]H� �ZLGWK��LQ�SL[HOV��[�+HLJKW��LQ�SL[HOV��[�SL[HO�VL]H�LQ�PHPRU\��
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�

�3L[HO�VL]H�LQ�PHPRU\�LV���E\WH�IRU���ELW�JUH\VFDOH�LPDJHV��RU���E\WHV�IRU����ELW�FRORU�LPDJHV�

�
([DPSOH����FRORU�YLVXDOL]DWLRQ�����ELW�LPDJH��
��������ZLGWK��[���������KHLJKW��[���E\WHV��PHPRU\�XVHG�IRU�D�VLQJOH�SL[HO� �
��������������E\WHV� �����*%�
�
([DPSOH����JUH\VFDOH�YLVXDOL]DWLRQ����ELW�LPDJH���
���������[��������[���E\WH� ����������������E\WHV� �����*%���ELW�JUH\VFDOH�
LPDJH
�

,Q�SUDFWLFH��\RX�RIWHQ�KDYH�WR�XVH�PXFK�ORZHU�UHVROXWLRQ�QXPEHUV���,I�\RX�WU\�WR�UHQGHU�D�
YLVXDOL]DWLRQ�ZKLFK�DSSURDFKHV�����*%�LQ�VL]H��\RX�PD\�JHW�DQ�HUURU�PHVVDJH�LQGLFDWLQJ�WKDW�
WKDW�,PDJH3ORW�UXQ�RXW�RI�PHPRU\��,I�WKLV�KDSSHQV��UHVWDUW�,PDJH-�WR�IUHH�XVHG�PHPRU\�DQG�WKHQ�
UXQ�,PDJH3ORW�DJDLQ��XVLQJ�XVH�VPDOOHU�QXPEHUV�IRU�FDQYDV�VL]H��,I�\RX�JHW�DQ�HUURU�PHVVDJH�
DJDLQ��UHGXFH�FDQYDV�VL]H�DJDLQ�XQWLO�,PDJH3ORW�VXFFHVIXOO\�UHQGHUV�WKH�YLVXDOL]DWLRQ�
�
:KHQ�,PDJH3ORW�VWDUWV�UXQQLQJ��LW�QHHGV�WR�UHVHUYH�HQRXJK�PHPRU\��5$0��IRU�WKH�YLVXDOL]DWLRQ��
7KLV�FRPHV�IURP�WKH�WRWDO�DOORFDWLRQ�\RX�VSHFLI\�IRU�,PDJH-�LQ�WKH�SURJUDP�VHWWLQJV��(GLW�!�
2SWLRQV�!�0HPRU\�	�7KUHDGV�����<RX�FDQ�VSHFLI\�DQ\�VL]H�XS�WR�����RI�WKH�SK\VLFDO�5$0�RI�
\RXU�FRPSXWHU��
�
)RU�H[DPSOH��LI�\RXU�FRPSXWHU�KDV���*%�RI�5$0��\RX�FDQ�DOORFDWH���*%�WR�,PDJH-��7KLV�ZRXOG�
DOORZ�,PDJH3ORW�WR�XVH�����*%�WR�NHHS�YLVXDOL]DWLRQ�LQ�PHPRU\�ZKLOH�LWV�EHLQJ�UHQGHUHG��
+RZHYHU��LI�\RXU�FRPSXWHU�RQO\�KDV���*%�RI�5$0��\RX�FDQ�RQO\�DOORFDWH�����*%�WR�,PDJH3ORW��
FRQVHTXHQWO\�WKH�PDFUR��ZLOO�KDYH�OHVV�PHPRU\�IRU�VWRULQJ�YLVXDOL]DWLRQ��,Q�WKLV�FDVH��OLPLW�\RXU�
YLVXDOL]DWLRQ�VL]H�WR�����*%��
�
:KHQ�\RX�DUH�UHQGHULQJ�D�YHU\�KLJK�UHVROXWLRQ�YLVXDOL]DWLRQ��LW�LV�EHVW�QRW�WR�PXOWL�WDVN��/HW�
,PDJH3ORW�ILQLVK�UHQGHULQJ�EHIRUH�VZLWFKLQJ�WR�DQRWKHU�SURJUDP��7KLV�DOORZV�,PDJH-�WR�XVH�
PD[LPXP�DYDLODEOH�PHPRU\�
�
�
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&RPSDULQJ�0XOWLSOH�,PDJH�6HWV
�
&UHDWLQJ�YLVXDOL]DWLRQV�RI�UHODWHG�LPDJH�VHWV�DQG�SODFLQJ�WKHP�QH[W�WR�HDFK�RWKHU�DOORZV�\RX�WR�
FRPSDUH�PXOWLSOH�LPDJHV�VHWV�LQ�D�VLQJOH�JODQFH��7R�LOOXVWUDWH�WKLV��ZH�ZLOO�YLVXDOL]H�VHSDUDWO\�
YDQ�*RJK¶V�3DULV�DQG�$UOHV�SDLQWLQJV�XVLQJ�WKH�VDPH�GDWD�FROXPQV��%ULJKKWQHVVB0HGLDQ�IRU�;�
D[LV��DQG��6DWXUDWLRQB0HGLDQ�IRU�<�D[LV���
�
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�� 6HOHFW�WKH�2SWLRQV��DGYDQFHG��FKHFNER[����
�� :KHQ�SURPSWHG�WR�ORDG�WKH�'DWD�)LOH��FKRRVH�WKH�ILOH�YDQBJRJKBGDWDBSDULV�W[W��
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�� ,Q�WKH�'DWD�6HOHFWLRQ�GLDORJXH�ER[��VHOHFW�WKH�IROORZLQJ�IURP�WKH�GURS�GRZQ�PHQXV���
,PDJH�ILOHQDPH���³)LOHQDPH��&ROXPQ��´�
;�D[LV���³%ULJKWQHVVB0HGLDQ��&ROXPQ��´�
<�D[LV����³6DWXUDWLRQB0HGLDQ��&ROXPQ��´�
�

�� :KHQ�SURPSWHG�WR�VHOHFW�DGYDQFHG�RSWLRQV�PHQXV��FOLFN�&DQYDV�DQG�5DQJH�
FKHFNER[HV��

�� ,Q�WKH�&DQYDV�GLDORJXH�ER[��HQWHU������SL[HOV�IRU�&DQYDV�ZLGWK�DQG�������IRU�
&DQYDV�KHLJKW��
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FKHFNER[HV�DQG�VHW�WKH�UDQJH�IURP���WR�����IRU�ERWK�D[HV��

��� 7KH�PDFUR�ZLOO�UXQ�DQG�UHQGHU�D�YLVXDOL]DWLRQ���
��� :KHQ�YLVXDOL]DWLRQ�LV�FRPSOHWHG��JR�WR�WKH�)LOH�PHQX�LQ�,PDJH-�DQG�6DYH�WKH�

YLVXDOL]DWLRQ��
��� 7R�JHQHUDWH�D�FRPSDUDEOH�YLVXDOL]DWLRQ�RI�YDQ�*RJK¶V�3DULV�DQG�$UOHV�SDLQWLQJV��
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�

1RWH��YDQBJRJKBGDWDBDUOHV�W[W�LQFOXGHV�LPDJHV�RI�SDLQWLQJV�FUHDWHG�EHWZHHQ�
0DUFK������DQG�$SUL�������
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7KH�WZR�YLVXDOL]DWLRQV�SODFHG�VLGH�E\�VLGH�VKRXOG�ORRN�OLNH�WKLV�
�
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PHGLDQ�EULJKWQHVV��/DEHO� �SDLQWLQJ�WLWOH�
5LJKW������YDQ�*RJK�SDLQWLQJV�FUHDWHG�LQ�$UOHV���������������;�D[LV� �GDWH��\HDU�DQG�PRQWK���<�D[LV� �
PHGLDQ�EULJKWQHVV��/DEHO� �SDLQWLQJ�WLWOH��
�
�

1RWLFH�KRZ�WKH�EULJKWQHVV�DQG�VDWXUDWLRQ�YDOXHV�RI�WKH�3DULV�DQG�$UOHV�SDLQWLQJV�VLJQLILFDQWO\�
RYHUODS��7KLV�VXJJHVWV�WKDW�WKDW�WKH�XVXDO�GLYLVLRQ�RI�YDQ�*RJK¶V�ZRUNV�LQWR�VW\OLVWLF�SHULRGV�EDVHG�
RQ�ZKHUH�KH�OLYHG�PD\�QHHG�WR�EH�UHFRQVLGHUHG��2IWHQ��WKDQ�ZH�WKLQN�DERXW�D�SDUWLFXODU�DUWLVW��ZH�
RQO\�FRPSDUH�KLV�PRVW�IDPRXV�ZRUNV��7KHVH�ZRUNV�PD\�H[DJJHUDWH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�
SHULRGV��+RZHYHU��ZKHQ�ZH�V\VWHPDWLFDOO\�FRPSDUH�PRVW�RI�WKH�SDLQWLQJV�FUHDWHG�LQ�3DULV�DQG�
$UOHV�XVLQJ�LPDJH�SORWV��ZH�FDQ�VHH�WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�VHWV�DUH�VPDOOHU�WKDQ�
ZH�FRXOG�KDYH�H[SHFWHG�E\�RQO\�ORRNLQJ�DW�WKH�IDPRXV�ZRUNV��
�
:H�DOVR�FDQ�EHWWHU�XQGHUVWDQG�WKH�QDWXUH�RI�WKHVH�GLIIHUHQFHV��)LUVW��YDQ�*RJK¶V�SDLQWLQJV�
FUHDWHG�LQ�3DULV�KDYH�VLJQLILFDQWO\�PRUH�YDULHW\�LQ�ERWK�EULJKWQHVV�DQG�VDWXUDWLRQ�YDOXHV�WKDQ�



WKH�SDLQWLQJV�FUHDWHG�LQ�$UOHV��6HFRQG��WKH�FHQWHU�RI�WKH�³FORXG´�IRUPHG��E\�$UOHV�SDLQWLQJV��L�H��
WKH�SRLQW�ZKLFK�FRUUHVSRQGV�WR�WKH�PHDQV�RI�WKH�EULJKWQHVV�DQG�VDWXUDWLRQ�YDOXHV�IRU�DOO�$UOHV�
SDLQWLQJV��LV�VKLIWHG�WR�WKH�OHIW�DQG�WR�WKH�WRS��,Q�RWKHU�ZRUGV��$UOHV�SDLQWLQJV�DUH�RYHUDOO�ERWK�
OLJKWHU�DQG�PRUH�VDWXUDWHG�WKDQ�3DULV�SDLQWLQJV���
�
&DOFXODWLQJ�WKH�DYHUDJH�YDOXHV�RI�EULJKWQHVV�DQG�VDWXUDWLRQ�IRU�WKH�SDLQWLQJV�FUHDWHG�LQ�WZR�
SHULRGV�DOORZV�XV�WR�IXUWKHU�TXDQWLI\�WKHVH�REVHUYDWLRQV�

�
3DULVBEULJKWQHVVBPHDQ� ���������
$UOHVBEULJKWQHVVBPHDQ� ���������
�
3DULVBVDWXUDWLRQBPHDQ� �������
$UOHVBVDWXUDWLRQBPHDQ� ��������

�
:H�FDQ�DOVR�FDOFXODWH�VWDQGDUG�GHYLDWLRQ�IRU�WKHVH�YDOXHV�IRU�HDFK�SHULRG�WR�TXDQWLI\�WKHLU�
YDULDELOLW\�
�

3DULVBEULJKWQHVVBVWDQGDUGBGHYLDWLRQ� �������
$UOHVBEULJKWQHVVBVWDQGDUGBGHYLDWLRQ� �������

�
� 3DULVBVDWXUDWLRQBVWDQGDUGBGHYLDWLRQ� �������

$UOHVBVDWXUDWLRQBVWDQGDUGBGHYLDWLRQ� ��������
7KHVH�QXPEHUV�DJUHH�ZLWK�WKH�LQWHUSHWDWLRQ�RI�YDQ�*RJK¶V�$UOHV�SHULRG�SURYLGHG�E\�9LQFHQW�YDQ�
*RJK�0XVHXP�ZHE�VLWH��³:KHUHDV�LQ�3DULV�KLV�ZRUNV�FRYHUHG�D�EURDG�UDQJH�RI�VXEMHFWV�DQG�
WHFKQLTXHV��WKH�$UOHV�SDLQWLQJV�DUH�FRQVLVWHQW�LQ�DSSURDFK��IXVLQJ�SDLQWHUO\�GUDZLQJ�ZLWK�LQWHQVHO\�
VDWXUDWHG�FRORU�´�:KDW�LV�LQWHUHVWLQJ��KRZHYHU��LV�WKDW�WKH�FKDQJHV�LQ�VDWXUDWLRQ��ERWK�PHGLDQ�DQG�
VWDQGDUG�GHYLDWLRQ�YDOXHV��WXUQ�RXW�WR�EH�OHVV�VLJQLILFDQW�WKDQ�WKH�FKDQJHV�LQ�EULJKWQHVV�YDOXHV��
�

�
�
([DPSOHV�8VLQJ�2WKHU�'DWD�6HWV�
�
9LVLW�WKH�,PDJH3ORW�JDOOHU\�RQ�)OLFNU�ZKLFK�FRQWDLQV�H[DPSOHV�RI�YLVXDOL]DWLRQV�RI�RWKHU�GDWD�VHWV�
FUHDWHG�ZLWK�,PDJH3ORW��
�
6HH�KXQGUHGV�RI�RWKHU�YLVXDOL]DWLRQV�FUHDWHG�E\�PHPEHUV�RI�6RIWZDUH�6WXGLHV�,QLWLDWLYH�DW�KWWS���
ZZZ�IOLFNU�FRP�SKRWRV�FXOWXUHYLV�FROOHFWLRQV���
�
5HDG�RXU�DUWLFOH�³+RZ�WR�&RPSDUH�2QH�0LOOLRQ�,PDJHV"´�LQFOXGHG�ZLWK�,PDJH3ORW�GLVWULEXWLRQ��
LW�SUHVHQWV�DQG�GLVFXVVHV�D�QXPEHU�RI�YLVXDOL]DWLRQV�RI�LPDJH�VHWV�ZKLFK�UDQJH�IURP�D�IHZ�
KXQGUHG�WR�D�RQH�PLOOLRQ�LPDJHV���DOO��FUHDWHG�ZLWK�,PDJH3ORW��
�
�
�
$1,0$7(�9,68$/,=$7,216
�
,PDJH3ORW�FDQ�DOVR�FUHDWH�DQLPDWHG�YLVXDOL]DWLRQV��:KHQ�\RX�VHOHFW�WKH�DSSURSULDWH�RSWLRQ��
,PDJH3ORW�ZLOO�VDYH�WKH�FDQYDV�HYHU\�WLPH�LW�DGGV�D�QHZ�SRLQW�RU�LPDJH�LQWR�D�VHSDUDWH�ILOH��7KH�
VHTXHQFH�RI�ILOHV�FDQ�EH�WKHQ�WXUQHG�LQWR�DQ�DQLPDWLRQ�XVLQJ�4XLFN7LPH�RU�DQ\�YLGHR�HGLWLQJ�
VRIWZDUH��
�
$QLPDWHG�YLVXDOL]DWLRQV�RI�LPDJH�VHWV�DUH�XVHIXO�WR�VKRZ�GHYHORSPHQWV�RYHU�WLPH��)RU�
LQVWDQFH��ZH�FDQ�DQLPDWH�LPDJHV�RI�3LHW�0RQGULDQ�SDLQWLQJV�XVLQJ�GDWHV�IRU�;�D[LV��DQG�
EULJKWQHVVBPHGLDQ��VDWXUDWLRQBPHGLDQ��RU�RWKHU�IHDWXUHV�IRU�<�D[LV��<RX�FDQ�ILQG�0RQGULDQ�
LPDJHV�DQG�WKH�GDWD�ILOH�ZLWK�WKH�PHDVXUHPHQWV�LQ�VDPSOHBILOHV�!�0RQGULDQ�IROGHU��
�
%HIRUH�ZH�VWDUW�WKLV�WXWRULDO��:KHQ�\RX�XVH�DQLPDWLRQ�RSWLRQ��HDFK�IUDPH�ZLOO�KDYH�WKH�UHVROXWLRQ�
VSHFLILHG�E\�WKH�&DQYDV�ZLGWK�DQG�&DQYDV�KHLJKW��6LQFH�WKH�GHIDXOW�VHWWLQJV�DUH������SL[HOV�
[������SL[HOV��\RX�VKRXOG�FKDQJH�WKHP�WR�VPDOOHU�QXPEHUV�VR�\RXU�IUDPHV�ZLOO�SOD\�VPRRWKO\��



6LQFH�\RX�DUH�XVLQJ�VPDOO�FDQYDV��\RX�PD\�DOVR�QHHG�WR�FKDQJH�GHIDXOW�7KXPEQDLO�ZLGWK�VL]H�
RI�����SL[HOV�WR�D�GLIIHUHQW�YDOXH��
�
,Q�WKLV�WXWRULDO��ZH�ZLOO�XVH������IRU�&DQYDV�ZLGWK�DQG�����IRU�&DQYDV�KHLJKW���:H�FKRVH�
WKHVH�QXPEHUV�EHFDXVH�����[����LV�WKH�UHFRPPHQGHG�UHVROXWLRQV�IRU�<RX7XEH�+'�YLGHRV��VR�
ZH�ZLOO�JHW�JRRG�TXDOLW\�SOD\EDFN�LI�ZH�XSORDG�WKH�DQLPDWHG�YLVXDOL]DWLRQ�WR�<RX7XEH���:H�ZLOO�
UHGXFH�7KXPEQDLO�ZLGWK�WR����SL[HOV��
�
�
)ROORZ�WKHVH�VWHSV�WR�UHQGHU�IUDPHV�IRU�WKH�DQLPDWHG�YLVXDOL]DWLRQ�
�

�� 5XQ�WKH�,PDJH3ORW�LPM�PDFUR��
�� 6HOHFW�WKH�RSWLRQ�³2SHQ���´�LQ�ERWK�'DWD�DQG�,PDJHV�GURS�GRZQ�PHQXV��

1RWH��<RX�FDQ�DOVR�VHOHFW�³1RQH´�LQ�,PDJHV�GURS�GRZQ�PHQX�WR�FUHDWH�DQ�DQLPDWHG�
YLVXDOL]DWLRQ�ZKLFK�VKRZV�GDWD�DV�SRLQWV��

�
�� 6HOHFW�WKH�6DYH�LPDJHV�IRU�DQLPDWLRQ�FKHFNER[��&OLFN�2.��
�� :KHQ�SURPSWHG�WR�VHOHFW�'DWD�)LOH��VHOHFW�WKH�0RQGULDQBLPDJHVBGDWD�W[W��

:KHQ�SURPSWHG�WR�VHOHFW�,PDJH�)LOHV��VHOHFW�0RQGULDQBLPDJHV�IROGHU�
�
�� %HFDXVH�\RX�FKHFNHG�³VDYH�LPDJHV�IRU�DQLPDWLRQ´�RSWLRQ�LQ�WKH�ILUVW�PHQX��

,PDJH3ORW�ZLOO�QH[W�VKRZ�6DYH�$QLPDWLRQ�)UDPHV�ZLQGRZ�DVNLQJ�\RX�WR�VHOHFW�WKH�
IROGHU�ZKHUH�LW�ZLOO�VDYH�WKH�LPDJH�VHTXHQFH��6HOHFW�³FUHDWH�QHZ�IROGHU´�EXWWRQ�WR�
FUHDWH�D�QHZ�IROGHU�QRZ��1DPH�WKH�QHZ�IROGHU�0RQGULDQBIUDPHV���<RX�FDQ�DOVR�
FUHDWH�D�QHZ�IROGHU�EHIRUH�UXQQLQJ�,PDJH3ORW��DQG�WKHQ�VHOHFW�WKLV�IROGHU�LQ�WKLV�VHWS��

�
��� :H�KDYH�RUJDQL]HG�WKH�GDWD�ILOH�LQ�VXFK�D�ZD\�WKDW�WKH�ULJKW�FROXPQV�ZLOO�EH�

DXWRPDWLFDOO\�VHOHFWHG�,Q�WKH�QH[W�GLDORJ�ER[��³ILOHQDPH��&ROXPQ��´�IRU�,PDJH�
)LOHQDPH��³LPDJH,'��&ROXPQ��´��IRU�;�D[LV��DQG�³EULJKWQHVVBPHGLDQ��³&ROXPQ���´�
IRU�<�D[LV��

�
�� 1H[W�\RX�ZLOO�VHH�2SWLRQV�PHQX��6HOHFW�&DQYDV�DQG�,PDJH�WR�FRQILJXUH�WKHVH�

RSWLRQV��DQG�FOLFN�2.��
�
�����1H[W�\RX�ZLOO�VHH�,PDJH3ORW��&DQYDV�PHQX��6HW�&DQYDV�ZLGWK�WR�������DQG�

&DQYDV�KHLJKW�WR������&OLFN�2.��
�

���1H[W�\RX�ZLOO�VHH�,PDJH3ORW��,PDJHV�PHQX��6HW�7KXPEQDLO�ZLGWK�WR�����&OLFN�2.�
�

��� ,PDJH-�ZLOO�VWDUW�UHQGHULQJ�WKH�YLVXDOL]DWLRQ��$IWHU�HDFK�QHZ�LPDJH�LV�DGGHG�WR�WKH�
YLVXDOL]DWRQ�FDQYDV��,PDJH3ORW�ZLOO�VDYH�LW�DV�D�VHSDUDWH�ILOH�LQVLGH�
0RQGULDQBIUDPHV��6DYLQJ�HDFK�LPDJH�WDNHV�DGGLWLRQDO�WLPH��DQG�WKHUHIRUH�WKH�
UHQGHULQJ�RI�WKH�FRPSOHWH�YLVXDOL]DWLRQ�ZLOO�DOVR�WDNH�ORQJHU��7R�VSHHG�XS�UHQGHULQJ��
LW�LV�UHFRPPHQG�WKDW�\RX�GRQ¶W�WUXVW�WR�PXOWL�WDVN��OHW�,PDJH3ORW�ILQLVK�UHQGHLQJ�DOO�
IUDPHV�EHIRUH�VZLWFKLQJ�WR�DQRWKHU�SURJUD��

�
��� $IWHU�DOO�IUDPHV�KDYH�EHHQ�UHQGHUHG��\RX�ZLOO�NQRZ�WKDW�YLVXDOL]DWLRQ�LV�ILQLVKHG�ZKHQ�

WKH�SURJUHVV�EDU�GLVVDSHDUV���ORRN�LQVLGH�0RQGULDQBIUDPHV�IROGHU��7KH�ILOHV�DUH�
QDPHG�VHTXHQWLDOO\��(DFK�ILOH�FRQWDLQV�WKH�YLVXDOL]DWLRQ�ZKLFK�VKRZV�DOO�LPDJHV�
VSHFLILHG�LQ�WKH�SUHYLRXV�URZV��)RU�H[DPSOH��WKH�ILOH�IUDPHB���SQJ�FRQWDLQV�
LPDJHV�VSHFLILHG�LQ�WKH�FROXPQV���WR�����6LQFH�0RQGULDQBLPDJHVBGDWD�W[W�KDV�
����URZV�QRW�FRXQWLQJ�WKH�FROXPQV�ODEHV�URZ��RQH�URZ�IRU�HDFK�LPDJH���\RX�ZLOO�ILQG�
����VHTXHQWLDOO\�QDPHG�ILOHV���

�
��� 8VH�4XLN7LPH�RU�DQ\�YLGHR�HGLWLQJ�VRIWZDUH�WR�WXUQ�WKHVH�ILOHV�VHTXHQFH�LQWR�D�YLGHR��

,I�\RX�XVH�4XLFN7LPH�SOD\HU��VHOHFW�)LOH�!�2SHQ�,PDJH�6HTXHQFH����DQG�WKHQ�



FKRRVH�WKH�IROGHU�ZKLFK�FRQWDLQV�WKH�ILOH�VHTXHQFH�FUHDWHG�E\�,PDJH3ORW���6HH�
$SSOH¶V�4XLFN7LPH�GRFXPHQWDWLRQ�IRU�GHWDLOV�RQ�KRZ�WR�LPSRUW�LPDJH�VHTXHQFHV��

�
�
,I�\RX�IROORZ�WKHVH�VWHSV�DQG�PDNH�WKH�YLGHR��LWV�ODVW�IUDPH�VKRXOG�ORRN�OLNH�WKLV��
�

&OLFN�LQVLGH�WKH�LPDJH�WR�JR�WR�WKH�<RX7XEH�YLGHR
�
�
,I�\RX�ZDQW�WR�VHH�FKDQJHV�LQ�VDWXUDWLRQ�LQ�0RQGULDQ¶V�SDLQWLQJV�LQ�RXU�VHW��UHSHDW�WKH�
VWHSV�DERYH��EXW�LQVWHDG�RI�FKRRVLQJ�³DYHUDJHBEULJKWQHVV´�FROXPQ�IRU�<�D[LV�LQ�VWHS����
FKRRVH�³VDWXUDWLRQBPHGLDQ�´�
�
�
$QLPDWHG�YLVXDOL]DWLRQV�DUH�DOVR�JUHDW�IRU�VKRZLQJ�HYROXWLRQ�RI�DQ�LPDJH�VHTXHQFH�DFFRUGLQJ�
WR��WZR�WZR��YLVXDO�IHDWXUHV��)RU�LQVWDQFH��ZH�FDQ�DQLPDWH�RXU�HDUOLHU�YLVXDOL]DWLRQ�RI�YDQ�*RJK�
LPDJHV�XVLQJ�EULJKWQHVV�PHGLDQ�IRU�;�D[LV��DQG�VDWXUDWLRQ�PHGLDQ�IRU�<�D[LV�
�
:H�FDQ�DOVR�VWDWLVWLFDO�WHFKQLTXHV�VXFK�DV�3ULQFLSDO�&RPSRQHQW�$QDO\VLV�WR�FRPELQH�PDQ\�
IHWDXUHV�LQWR�WZR��)RU�DQ�H[DPSOH��VHH�WKLV�YLGHR��/LNH�LQ�WKH�SUHYLRXV�H[DPSOHV��LPDJHV�
RI�0RQGULDQ¶V�SDLQWLQJV�DUH�UHQGHUHG�RYHU�WLPH�DFFRUGLQJ�WR�WKHLU�GDWHV��+RZHYHU��UDWKHU�
WKDQ�XVLQJ�VLQJOH�IHWDXUHV��;�D[LV�DQG�<�D[LV�XVH�FRPELQDWLRQV�RI����IHDWXUHV�WR�SRVLWLRQ�WKH�
LPDJHV�E\�WKHLU�YLVXDO�VLPODULW\��7KH�LPDJHV�WKDW�DUH�YLVXDOO\�VLPLODU�DUH�VLWXDWHG�QH[W�WR�HDFK�
RWKHU��WKH�LPDJHV�ZKLFK�DUH�GLIIHUHQW�DUH�VLWXDWHG�IXUWKHU�DZD\��7KH�GLVWDQFH�EHWZHHQ�LPDJHV�
FRUUHVSRQGV�WR�WKH�GHJUHH�RI�WKHLU�YLVXDO�GLIIHUHQFH��$QLPDWHG�YLVXDOL]DWLRQ�VKRZV�KRZ�RYHU�
WLPH�0RQGULDQ�PRYHV�IURP�KLV�HDUO\�VW\OH��ZKLOH�DW�WKH�VDPH�WLPH�H[SDQGLQJ�WKH�UDQJH�RI�
YLVXDO�RSWLRQV�LQ�KLV�SDLQWLQJV���)RU�PRUH�GHWDLOHG�DQDO\VLV��VHH�RXU�DUWLFOH�6W\OH�6SDFH��+RZ�WR�
FRPSDUH�LPDJH�VHWV�DQG�IROORZ�WKHLU�HYROXWLRQ��
�
�
�
�
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�
2XU�GDWD�VHW�FRQWDLQV�����LPDJHV�RI�YDQ�*RJK�SDLQWLQJV��DUW�KLVWRULDQV�HVWLPDWH�WKDW�WKH�DUWLVW�SURGXFHG�
DSSUR[LPDWHO\�����SDLQWLQJV�GXULQJ�KLV�OLIH��'LJLWDO�LPDJHV�RI�YDQ�*RJK�SDLQWLQJV�DUH�DYDLODEOH�
SXEOLFO\�RQ�WKH�ZHE�DW�IOLFNU�FRP��FRPPRQV�ZLNLPHGLD�FRP��YJJDOOHU\�FRP��YDQJRJKJDOOHU\�FRP��DQG�
YDQJRJKPXVHXP�QO��DPRQJ�RWKHUV��7KHVH�LPDJHV�DUH�WKH�PRVW�OLNHO\�WR�DSSHDU�LQ�LPDJH�VHDUFK�



UHVXOWV�IRU�YDQ�*RJK��DQG�DV�VXFK��DUH�VLJQLILFDQW�IRU�EHLQJ�WKH�PRVWO\�ZLGHO\�YLHZHG�FRQWHPSRUDU\�
UHSUHVHQWDWLRQV�RI�KLV�ZRUN��7KH�GLJLWL]HG�LPDJHV�YDU\�VXEVWDQWLDOO\�LQ�WHUPV�RI�KRZ�DFFXUDWHO\�WKH\�
UHSUHVHQW�WKH�RULJLQDOV��6RPH�DUH�DV�JRRG�DV�WKH�UHSURGXFWLRQV�DSSHDULQJ�LQ�WKH�PRVW�H[SHQVLYH�SULQW�
SXEOLFDWLRQV��ZKLOH�RWKHUV�PD\�KDYH�LQDFFXUDFLHV�LQ�KRZ�WKH\�UHSUHVHQW�FRQWUDVW��KXH��VDWXUDWLRQ��
DQG�WH[WXUH��+LJKHU�TXDOLW\�GLJLWDO�UHSURGXFWLRQV�DUH�DYDLODEOH�WKURXJK�DUWVWRU�RUJ��RQO\�DFFHVVLEOH�WR�
LQVWLWXWLRQDO�VXEVFULEHUV��DQG�VFDODUFKLYHV�FRP��D�FRPPHUFLDO�DUW�UHSURGXFWLRQ�VHUYLFH��
�
7KLV�VLWXDWLRQ�LV�W\SLFDO�WRGD\�IRU�D�YDULHW\�RI�FXOWXUDO�DUWLIDFWV��RIWHQ�WKHLU�GLJLWDO�UHSURGXFWLRQV��RI�YDU\LQJ�
TXDOLW\��DUH�HDV\�WR�DFFHVV�DQG�IUHHO\�DYDLODEOH�RQOLQH��:KHWKHU�WKHVH�LPDJHV�VKRXOG�EH�XVHG�LQ�UHVHDUFK�
GHSHQGV�RQ�WKH�TXHVWLRQV�EHLQJ�DVNHG��,I�ZH�DUH�LQWHUHVWHG�LQ�PDNLQJ�DUJXPHQWV�DERXW�SDUWLFXODU�ZRUNV��
ZH�ZDQW�WR�XVH�WKH�KLJKHVW�TXDOLW\�LPDJHV��,I�ZH�ZH�ZDQW�WR�LQYHVWLJDWH�ODUJHU�SDWWHUQV�DQG�FXOWXUDO�WUHQGV�
ZKLFK�PDQLIHVW�WKHPVHOYHV�RQO\�DFURVV�ODUJH�LPDJH�FROOHFWLRQV��KXQGUHGV�RU�PRUH��DQG�DUH�FDUHIXO�
DERXW�RXU�SURFHGXUHV��WKH�SUHVHQFH�RI�VFDQQLQJ�DUWLIDFWV��FRORU�LQDFFXUDF\��DQG�RWKHU�SUREOHPV�UHVXOWLQJ�
IURP�GLJLWL]DWLRQ�RI�WKHVH�LPDJHV�PD\�QRW�DIIHFW�RXU�UHVXOWV��)RU�H[DPSOH��ZH�FDQ�XVH��PHGLDQ��UDWKHU�
WKDQ��PHDQ��WR�UHSUHVHQW�WKH�DYHUDJH�YDOXH��EHFDXVH�PHGLDQ�PHDVXUHPHQW�LV�OHVV�VHQVLWLYH�WR�RXWOLHUV��
,Q�DQRWKHU�H[DPSOH��LI�PDQ\�LPDJHV�LQ�RXU�GDWD�VHW�KDYH�LQDFFXUDWH�FRORUV�WKLV�ZRXOG�QRW�DIIHFW�WKH�
PHDVXUHPHQW�RI�D�QXPEHUV�RI��VKDSHV��LQ�LPDJHV��E\�VKDSHV�ZH�PHDQ�SDUWV�SDUWV�RI�DQ�LPDJH�ZKLFK�
KDYH�GLIIHUHQW�JUH\�VFDOH�YDOXHV���:H�FDQ�DOVR�XVH�VWDWLVWLFDO�PHWKRGV��ZKLFK�GHDO�ZLWK�XQFHUWDLQW\�DQG�
FKDQFH�WR�SUHFLVHO\�TXDQWLI\�WKH�OHYHOV�RI�FRQILGHQFH�LQ�RXU�UHVXOWV��
�
7R�LOOXVWUDWH�WKLV��ZH�DUH�JRLQJ�WR�FRPSDUH�D�VHOHFWLRQ�RI����LPDJHV�RI�3DXO�*DXJXLQ�SDLQWLQJV�WDNHQ�
IURP�RQH�RI�WKH�ZHE�JDOOHULHV�DERXW�WKH�DUWLVW��DQG����LPDJHV�RI�WKH�VDPH�SDLQWLQJV�IURP�WKH�:LNLSHGLD�
DUWLFOH�/LVW�RI�SDLQWLQJV�E\�3DXO�*DXJXLQ�8VLQJ�,PDJH0HDVXUH�W[W�PDFUR��ZH�PHDVXUH�D�QXPEHU�RI�YLVXDO�
IHDWXUHV�LQ�ERWK�LPDJH�VHWV��DQG�WKHQ�FDOFXODWH�WKH�DYHUDJHV��PHDQ��RI�WKH�IHDWXUH�YDOXHV�IRU�HDFK�VHW��
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�UHVXOWV�RI�WKLV�FRPSDULVRQ�
�

LPDJH�VHW EULJKWQHVV�
PHGLDQ

VDWXUDWLRQ�
PHGLDQ

KXH�
PHGLDQ

EULJKWQHVV�
VWGHY

VDWXUDWLRQ�
VWGHY

KXH�
VWGHY

ZHE�JDOOHU\�VHW��
PHDQ�YDOXH�RI����
LPDJHV
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:LNLSHGLD�DUWLFOH�VHW��
PHDQ�YDOXH�RI����
LPDJHV�
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DEVROXWH�GLIIHUHQFH�
EHWZHHQ�WKH�WZR�
PHDQV
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DEVROXWH�GLIIHUHQFH�
EHWZHHQ�WKH�
WZR�PHDQV�DV��D�
SHUFHQWDJH
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�
5DQJH�RI�SRVVLEOH�YDOXHV�IRU�PHGLDQ�PHDVXUHPHQW��FROXPQV������������������
5DQJH�RI�SRVVLEOH�YDOXHV�IRU�VWDQGDUG�GHYLDWLRQ�PHDVXUHPHQW��FROXPQV�������������������
7KH��QG�URZ��DYHUDJHV��PHDQ��IRU�WKH�ILUVW�LPDJH�VDPSOH�VHW�RI�*DXJXLQ�LPDJHV��
7KH��UG�URZ��DYHUDJHV��PHDQ��IRU�WKH�VHFRQG�LPDJH�VHW�RI�WKH�VDPH�*DXJXLQ�SDLQWLQJV��
7KH��WK�URZ��WKH�GLIIHUHQFH�EHWZHHQ�WKH�PHDQV�RI�WKH�WZR�VHWV�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�
WRWDO�SRVVLEOH�UDQJH�RI�YDOXHV���
�
1DPHV�RI�WKH�LPDJHV�LQ�WKH�VDPSOH�VHW�IURP�:LNLSHGLD�VRXUFH��
�

:RPDQ�,Q�7KH�:DYHV�$ND�2QGLQH�,�MSJ
$UHDUHD�$ND�-R\RXVQHVV�MSJ
)HUPHBjB$UOHV�MSJ
0DGDPHB5RXOLQ�MSJ
2I�9LQFHQW�9DQ�*RJK�3DLQWLQJ�6XQIORZHUV�$ND�9LOOD�5RWXQGD�%\�(PPD�&LDUGL�MSJ
2WDKL�MSJ



3RUWUDLW�2I�$�:RPDQ�:LWK�&H]DQQH�6WLOO�/LIH�MSJ
6HHG�RI�WKH�$UHRL��7H�DD�QR�DUHRLV��MSJ
6QRZ��5XH�&DUFHO�MSJ
6WLOO�/LIH�:LWK�$SSOHV��3HDU�$QG�&HUDPLF�3RUWUDLW�-XJ�MSJ
9DKLQH�1R�7H�7LDUH�MSJ
9LVLRQBDIWHUBWKHBVHUPRQ�MSJ
:DVKHUZRPHQBDWBWKHB5RXELQHBGXB5RLB$UOHVB����B3DXOB*DXJXLQ�MSJ
:KHUH�'R�:H�&RPH�)URP�:KDW�$UH�:H�'RLQJ�:KHUH�$UH�:H�*RLQJ�MSJ
<HOORZ�&KULVW�MSJ

�
,Q�WKLV�H[DPSOH��WKH�GLIIHUHQFHV�LQ�EULJKWQHVV��VDWXUDWLRQ�DQG�FRORUV�EHWZHHQ�WKH�WZR�VHWV�RI�GLJLWDO�
LPDJHV�RI�WKH�VDPH�SDLQWLQJV�YDU\�IURP�������EULJKWQHVV�PHGLDQ��WR��������VDWXUDWLRQ�VWDQGDUG�
GHYLDWLRQ���$UH�WKHVH�GLIIHUHQFHV�LPSRUWDQW"�,W�DOO�GHSHQGV�RQ�WKH�SDUWLFXODU�TXHVWLRQV�EHLQJ�DVNHG��)RU�
H[DPSOH��LI�ZH�FRPSDUH�WKLV�VHW�RI�*DXJXLQ�LPDJHV�ZLWK�WKH�VLPLODU�QXPEHU�RI�LPDJHV�RI�DQRWKHU�DUWLVW�
ZKRVH�ZRUNV�DUH�YLVXDOO\�VLPLODU��DQG�ZH�ZDQW�WR�TXDQWLI\�WKH�GHJUHH�RI�VLPLODULW\�����SHUFHQW�PDWWHU��
%XW�LI�ZH�DUH�LQWHUHVWHG�WR�WUDFH�WKH�HYROXWLRQ�RI�PRGHUQ�DUW�DFURVV�WKRXVDQGV�RI�LPDJHV�RI�KXQGUHGV�RI�
DUWLVWV��VXFK�D�GLIIHUHQFH�ZLOO�QRW�DIIHFW�WKH�UHVXOW�
�
7R�VHH�KRZ�WKLV�PD\�ZRUN�LQ�SUDFWLFH��OHWV�FRPSDUH�YDQ�*RJK¶V�SDLQWLQJV�ZLWK�WKH�ZRUNV�RI�DQRWKHU�SRVW�
LPSUHVVLRQLVW�DUWLVW���3DXO�*DXJXLQ��6LQFH�RXU�*DXJXLQ�VHW�FRQWDLQV�����LPDJHV��ZH�ZLOO�VHOHFW�WKH�VDPH�
QXPEHU�RI�LPDJHV�IRU�9DQ�*RJK��GURSSLQJ�SDLQWLQJV�FUHDWHG�EHIRUH�KH�PRYHG�WR�3DULV�LQ�6SULQJ��������
�

�
/HIW������YDQ�*RJK�SDLQWLQJV������������������5LJKW������*DXJXLQ�SDLQWLQJV��;� �EULJKWQHVV��PHGLDQ���<�
 �VDWXUDWLRQ��PHGLDQ��
�
%RWK�YDQ�*RJK¶V�SDLQWLQJV��OHIW��DQG�*DXJXLQ¶V�SDLQWLQJV��ULJKW��IRUP�VLQJOH�FOXVWHUV��ZLWK�PRVW�ZRUNV�
LQ�WKH�FHQWHU��DQG�IHZHU�ZRUNV�RQ�WKH�SHULSKHU\��7KH�FHQWHU�RI�YDQ�*RJK¶V�FOXVWHU�LV�WR�ULJKW��DQG�ORZHU�
WKDQ�WKH�FHQWHU�RI�*DXJXLQ¶V�FOXVWHU��6LQFH�;�D[LV�UHSUHVHQWV�DYHUDJH�EULJKWQHVV��DQG�<�D[LV�UHSUHVHQWV�
DYHUDJH�VDWXUDWLRQ��WKLV�PHDQV�WKDW�K\SRWKHWLFDO�³DYHUDJH´�YDQ�*RJK¶V�SDLQWLQJ�LV�OLJKWHU�DQG�OHVV�
VDWXUDWHG�WKDQ�WKH�K\SRWKHWLFDO�³DYHUDJH´�*DXJXLQ�SDLQWLQJ��
�
7R�FRQILUP�WKLV��ZH�FDQ�FDOFXODWH�WKH�DYHUDJHV��PHDQ��RI�WKH�IHDWXUHV�RI�DOO�YDQ�*RJK�DQG�DOO�*DXJXLQ�
LPDJHV�
�

LPDJH�VHW EULJKWQHVV�
PHGLDQ

VDWXUDWLRQ�
PHGLDQ

KXH�
PHGLDQ

EULJKWQHVV��
VWGHY

VDWXUDWLRQ�
VWGHY

KXH��
VWGHY

YDQ�*RJK��PHDQ�YDOXH�
RI�����LPDJHV
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*DXJXLQ��PHDQ�YDOXH�
RI�����LPDJHV
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�
3ODFLQJ�WKH�ELRJUDSKLHV�DQG�DUW�FDUHHUV�RI�WKH�WZR�DUWLVWV�ZLWKLQ�WKH�ODUJHU�FRQWH[W�RI�WKH�GHYHORSPHQW�
RI�PRGHUQ�DUW�SURYLGHV�D�UHDVDQDEOH�H[SODQDWLRQ�IRU�WKHVH�GLIIHUHQFHV��9LQFHQW�YDQ�*RJK������������
�³PDWXUH´�SHULRG�RFFXSLHV�MXVW�ILYH�\HDUV�������������*DXJXLQ�������������VWDUWV�SDLQWLQJ�LQ�����V��
UHDFKLQJ�VLPLODU�VDWXUDWLRQ�DV�YDQ�*RJK�DW�DURXQG�WKH�VDPH�WLPH��PLG�����V����EXW�KH�VWLOO�FRQWLQXHV�WR�
GHYHORS�IRU�DQRWKHU����\HDUV��7KH�KLJKHU�VDWXUDWLRQ�YDOXHV�RI�KLV�ODWHU�ZRUN�ILW�ZLWK�WKH�ODUJHU�WUDMHFWRU\�
RI�(XURSHDQ�PRGHUQLVW�PRGHUQLVW�FDQRQ�WRZDUGV�KLJKO\�VDWXUDWHG�FRORUV�ZKLFK�FXOPLQDWHV�LQ�)DXYLVP�
�������������%RWK�YDQ�*RJK�DQG�*DXJXLQ�DOVR�DOVR�ZHQW�VRXWK�IURP�3DULV�WR�UHDFK�KLJKHU�VDWXUDWLRQ�LQ�
WKHU�ZRUNV��+RZHYHU��ZKLOH�YDQ�*RJK�RQO\�ZHQW�DV�IDU�DV�VRXWK�RI�)UDQFH��$UOHV���*DXJLQ�ZHQW�WR�)UHQFK�
3RO\QHVLD����
�
:RXOG�WKHVH�FRQFOXVLRQV�EH�LQYDOLGDWHG�LI�RQH�RI�RXU�LPDJH�VRXUFHV�FRQWDLQV�LPDJHV�ZKLFK�DUH�WRR�OLJKW�
RU�RYHU�VDWXUDWHG"�)RU�H[DPSOH��LPDJLQH�WKDW�LQVWHDG�RI�D�ZHE�JDOOHU\�ZH�XVHG�DV�D�VRXUFH�IRU�*DXJXLQ¶V�
JDOOHU\��ZH�ZROG�XVH�*DXJXLQ¶V�LPDJHV�IURP�:LNLSHGLD��/HWV�DOVR�DVVXPH�WKDW�RYHUDOO�GLIIHUHQFH�LQ�
IHDWXUH�YDOXHV�EHWZHHQ�WKH�WZR�VRXUFHV�LV�WKH�VDPH�DV�ZH�IRXQG�ZLWK�WKH�VDPSOH�RI����LPDJHV�������
�DYHUDJH�EULJKWQHVV��DQG��������DYHUDJH�VDWXUDWLRQ���,I�ZH�LQFUHDVH�DYHUDJH�EULJKWQHVV�DQG�DYHUDJH�
VDWXUDWLRQ�YDOXHV�RI�HYHU\�RI�����*DXJLQ¶V�LPDJHV�E\������DQG��������UHVSHFWLYHO\��DQG�PDNH�QHZ�
YLVXDOL]DWLRQV��*DXJXLQ¶V�³LPDJH�FORXG´�ZLOO�PRYH�D�WLQ\�ELW�WR�WKH�ULJKW�DQG�XS���EXW�WKLV�ZLOO�QRW�FKDQJH�
RXU�FRQFOXVLRQ�
�
�
�
8VLQJ�ERUQ�GLJLWDO�LPDJHV�DQG�YLGHR�RIWHQ�RIIHUV�DQ�DGYDQWDJH��VLQFH�WKH\�DUH�RULJLQDOO\�FUHDWHG�LQ�GLJLWDO�
IRUP��ZH�GRQ¶W�QHHG�WR�ZRUU\�DERXW�FKDQJHV�LQ�FRORU��FRQWUDVW�DQG�RWKHU�YLVXDO�FKDUDFWHULVWLFV�LQWURGXFHG�
WKDQ�DQDORJ�LPDJHV�DQG�GLJLWL]HG��+RZHYHU��ERUQ�GLJLWDO�GDWD�KDV�LWV�RZQ�SUREOHP��FRPSUHVVLRQ��,PDJHV�
RQ�RQ�)OLFNU�DUH�DYDLODEOH�DV�KLJK�TXDOLW\�MSHJ�ILOHV��VR�FRPSUHVVLRQ�DUWLIDFWV�DUH�QRW�VLJQLILFDQW��+RZHYHU��
ORWV�RI�PDQ\�XVHU�JHQHUDWHG�YLGHR�RQ�<RX7XEH�LV�FRPSUHVVHG�TXLWH�VLJQLILFDQWO\��7KLV�PD\�VHULRXVO\�
DIIHFW�FHUWDLQ�PHDVXUHPHQWV�VXFK�DV�FRORU�IHDWXUHV�
�
7KHVH�LVVXHV�DUH�QR�OLPLWHG�WR�ZRUNLQJ�ZLWK�LPDJHV�DQG�YLGHR��+XPDQLVWV�ZKR�XVH�TXDOLWDWLYH�PHWKRGV�
WR�DQDO\]H�WH[WV�PD\�DSSHDU�WR�EH�PRUH�OXFN\��6LQFH�WH[WV�FRQVLVW�IURP�GLVFUHWH�VLJQV�GUDZQ�IURP�D�VPDOO�
DOSKDEHW��PRYLQJ�WH[W�IURP�RQH�IRUPDW�WR�DQRWKHU�GRHV�QRW�LQWURGXFH�DUWLIDFWV��WH[W�ILOHV�DUH�VPDOO�VR�WKH\�
DUH�QRW�VWRUHG�XVLQJ�ORVV\�FRPSUHVVLRQ��+RZHYHU��WKLV�LV�RQO\�WUXH�LI�ZH�GHDO�ZLWK�ERUQ�GLJLWDO�WH[WV��RU�
LI�WKH�WH[WV�RULJLQDOO\�SXEOLVKHG�LQ�RWKHU�PHGLD�ZHUH�FDUHIXOO\�WUDQVFULEHG�LQWR�D�GLJLWDO�WH[W�ILOH��7KH�EXON�
RI�KDQG�ZULWWHQ�DQG�SULQWHG�WH[WV�IURP�WKH�SDVW�UHPDLQ�LQ�WKHLU�RULJLQDO�IRUP���DOWKRXJK�*RRJOH�%RRNV�LV�
PDNLQJ�JRRG�SURJUHVV�LQ�GLJLWL]LQJ�ERRNV�DQG�XVLQJ�LWV�FXVWRP�2&5�WR�H[WUDFW�WH[W���$YDLODEOH�FRPPHUFLDO�
DQG�IUHH�2&5�VRIWZDUH�XVXDOO\�RQO\�SURGXFHV������DFFXUDWH�WH[W�LI�RULJLQDO�VRXUFH�XVH�VWDQGDUG�IRQWV�
DQG�LV�VFDQQHG�DW�KLJK�UHVROXWLRQ��
��
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