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1. Panopticon Data Visualizations
Panopticon software supports a wide range of information visualizations, including our well-known Treemaps
and Heat Maps as well as Scatter Plots, Horizon Graphs, and a range of other great visualizations designed for
fast comprehension and easy interpretation of static, time series, real-time streaming and historic data sets.

No one visualization is ideal for every purpose; use the appropriate visualization for the analytical task at hand.

Here are some general recommendations:

Analytical Task

Recommended
Visualization

Read Numeric values quickly

Table / Pivot Table

Performance against a KPI Bullet Graph
Performance across a single variable for a small number of data elements, Bar Graph
with different magnitudes

Performance across a single variable for a small number of data elements, Dot Plot
each with similar magnitudes

Performance across a single variable for a large number of data items Heat Map
Performance across a single variable for a large number of data items, Treemap
which have different importance values

Performance across a hierarchical or grouped dataset Treemap
Correlation between two categories of data Heat Matrix

Correlation between two or more numeric data columns

Scatter Plot

Geographic correlations of data

Geographic Scatter Plot

Correlation over both a single numeric data column and various categories | Dot Plot
of data
Trending performance across ordered categories Dot Plot

Trending performance between two numeric variables

Numeric Line Graph

Trending performance between three numeric variables

Surface Plot

Trending performance across time

Line Graph

Time based Ranking

Line Graph with Ranking Axis

Time Based Contributions

Stack Graph

Time Based Correlations between time series

Horizon Graph

Time Based Transactions

Needle Graph

Financial Time Series Distributions

Candle Stick or OHLC Graph

Auction Price & Interest/Volume Distribution

Numeric Needle Graph

Geospatial Area Densities

Shapes

Spread between two time series

Spread Graph
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2. Time Series Visualizations
The ability to handle very large quantities of multivariate time series data is an essential element in a complete
visual analysis system. Panopticon offers a range of specialized data visualizations, including Horizon Graphs,
Stack Graphs and Line Graphs, designed specifically to make analyzing historical data easier and more efficient.
The software's ability to connect to traditional row-oriented relational databases or column-oriented
databases is key to supporting fast, responsive multi-dimensional analysis of large data sets. Our time series
capabilities are especially important for users in global investment banks, hedge funds, proprietary trading
firms, and exchanges.

2.1. Candlestick Graph

Candlestick graphs are a traditional financial visualization =~ ©®e™"
for display of time based price distributions. Specifically

b,
150 Oy
for each time slice, they display: :

UITT |h¢¢

100 l

10/2008 11/2008

e Lowest Price Surface Plot

e  Closing Price

04y

e  Opening Price ) o, IR
i ql$*n TT Tubtg W -I.q. oy

e Highest Price
The Candle is filled if the closing price is lower than the
open and empty if the closing price is higher than the

open. H] IL*
The vertical line (or Candle wick) displays the range of
traded prices across the period.
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2.1. Horizon Graph

Horizon Graphs are a fantastic way to overview a large
number of time series in a limited rectangular space.
Since this visualization packs the information in a line
graph in 1/6th the space through a smart pre-attentive
color encoding, it allows for an overview of a large

YT

number. of time series. Users ca'n scan huge amounts of Horizon Graph
data points across all relevant time series and
immediately identify areas of concern that require closer V| 1
. . Y f W 2 A
scrutiny. AR VAT ATV W
Ly v Y r

. . . . . . | ! AJ

Our Horizon Graph visualization is particularly useful 1 Mu

""Jq} g

when you need to see a large number of time series on a - -
Start with a Line Graph

single screen. This makes it easy to compare trends and
spot patterns that would be very difficult or impossible A
to see in a standard report.

Color Performance Bands

R ™

Invert Negative Regions

.o ' " Ve

Collapse the Performance Bands
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- |
e R b B, Sl 0a
s YT TR |

To Produce the Horizon Graph

2.2. Line Graph

Line Graphs are easy to understand and are a great way
to communicate important time based trends, clustering
and outliers.

They work especially well when comparing ten or fewer
data sets (Our Horizon Graph is a good solution for
displaying time series data with ten or more data sets)
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2.3. Needle Graph

Needle Graphs display time based transactions or

occurrence frequency, rather than time based trends.
They are simply time based Bar Graphs where each bar is

located at a particular time point on the axis.

They work especially well, when combined with a Line

Graph.

The most common use of a Needle Graph is when
showing the Trading Volume for a stock, typically
underneath the price performance.

2.4. OHLC Graphs

OHLC Graphs also display time based distributions of
price data. For each time slice, they display:

e Opening Price

Volume (2

Rows Columns  Breskdown Height: Volume Color: [Drop Column]
- T\cked
40,000,000

20,000,000

MhMthmMmmmmMMMNMMmmi

0

02/01/2008 07/2008 1072008 06/03/2009
Price Volume lz!
$30.00
$24.00
$18.00
02/01/2008 07/2008 10/2008 06/03/2009

2

200,000,000
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02/01/2008 07/2008 10/2008 06/03/2009

OHLC Graph i

150 H‘\Lﬁ I
*I,
JH Ly,

. . I T
| +
e Highest PI:ICE - 1 1y ﬂﬁf L[TT Ty H} 1 o
e Lowest Price 1
. . 08/09/2008 10/2008 11/2008 20/11/2008
o Closing Price
As with the Candlestick Graph, the vertical line defines
the range of traded prices across the period. However in
this case the Left notch determines the opening price
and the right notch determines the closing price.
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2.5. Percentage Area Graph

A Percentage Area Graph is like a Treemap spread out
over time; you can see how each constituent part
contributes to the total at any point in the time series. It
is an excellent choice for visualizing time series data
when you are interested in seeing the relative
contributions for each data set in the series, regardless
of the absolute total.

2.6. Spread Graph

The Spread Graph displays the variance or spread
between two time based data series.

Typical use cases include comparing a stock’s price
performance to an Index, or a bond’s yield to a
benchmark rate.

2.7. Stack Graph

Stack Graphs let you visualize quantitative changes to
several data sets over time, and you can see how each
data point contributes to the total. As with the Treemap
the Height of the stack relates Importance, while the
color relates Urgency or variance.

Stack Graphs are a great way to look at revenue or gross
profit figures over time across several product lines.
Stack Graphs are also good to use when you have up to
ten or eleven time series data sets to look at, especially
for data sets that have a large number of data points.
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0.00%

-10.00%

IS 122005 VA0S 0225 06 OSOF OSMN06 0GONG (72006 OSZ006 62006

02/01/2008 032008 04/2008  05/2008 062008

Industry 5] Sce: Holding Col Relaive Change

! l v
il
o

Portfolio Stack Graph

=
008
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Stack Graph of North Sea O Production
~ FSHOT YT Sae: Barrels Per Day Cotr: PentofMax__ | v
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Oil Production Stack Graph

o1/o1/08
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2.8. Stacked Needle Graph

Stacked Needle Graphs display time based transactions o s e =
or occurrence frequency, similar to the standard Needle - x|

Graph, 120,000,000,000
It allows each transaction to be split into its components,
02/01/2008 02/2008 03/2008 04/2008 02/05/2008

80,000,000,000
allowing the contribution to the total to be viewed s0.000000,000 ‘

Turnaver

across time.

0

Common uses include the split of transaction volume by

venue or by direction (Buy / Sell) Stacked Needle Graph (Turnover by Exchange)

80,000,000 ‘

02/01/2008 02/2008 03/2008 04/2008 14/05/2008

Total Volume

Buy & Sell Volume (Stacked)

Rows Columns Breakdow

60,000,000

Valume

-60,000,000
02/01/2008 02/2008 03/2008 04/2008 14/05/2008

Buy & Sell Volume (Separated)

mns 3k| Color: Direction

- T\:ker

7,000,000
M I " .|\ T
”\" | ‘W “ D

02/01/2008 nzfznns 03/2008 04f2008 14/05/2008

Wolume

Net Volume Through Aggregation (Buys - Sells)
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3. Snapshot Visualizations
Some of the most common use cases for data visualization software require the system to display information
about a data set as it exists at a particular point in time. These “snapshot” visualizations are extremely useful
for understanding relative quantitative and qualitative measures and enable users to gain a comprehensive
understanding of very complex data sets very quickly.

3.1. Bar Graph

Bar Graphs are probably the best known visualization
for quantitative data.

1,000,000,000,000

You can display Panopticon Bar Graphs either 300.000.000.000

horizontally or vertically. They are available in three

variants:
e Standard Standard Bar Graph
e Grouped
o Stacked 800,000,000,000

400,000,000,000

In each case, you can sort the layout of the bar graph to L e P S T
your requirements, and with hierarchical data, the M. Gon. Ser Core &

. Grouped Bar Graph
graph represents the netted position at each P P
aggregated depth level. N
Consumer...
Consumer..,
Basic Mote.. I Financiels
Consurmer... I —— Reslth Care
Consumer... - Industrials
Financials I S Cil & Gas
Health Care Technology
Industrials I Telecemm...
Oil & Gas I Utilities
Technology | b T :
0 00,000,000,000  1,600,000,000,000
Telecomm...
Utlites - Stacked Bar Graph
-3.00 % -2.00% -1.00 % 0.003%
Horizontal Bar Graph
You can also use the Bar Graph visualization to display e lo
45-59
demographic data in so-called Tornado Charts or ot et e
. . cducation High Scheel graduate
Population Pyramids. Not a high school graduate
Some college education
First-Time Voters | First Time Voters
Gender‘ WD"m‘”::
Asian
Race & Ethnicity H.si:.(:
White
All Protestants
Religion Attend chuv(é\:;&:l‘cc\{
Jewish
Big Cities
Rural areas
Size of Place Small cities
Small towns
Suburbs
-80 % -60% -30% 0% 30%
Stacked Bar Graph

showing a Tornado Chart layout
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3.2. Bullet Graph

Bullet Graphs have been designed by Stephen Few to Mesp(USD)
remove unnecessary clutter, and instead focus on
visualizing metrics like Key Performance Indicators (KPI).

0 4,000,000,000 8,000,000,000

Horizontal Bullet Graph

Research has shown that Bullet Graphs are easier to

12,000,000,000-
interpret in less time than the radial gauges or
speedometers often seen in Bl dashboards. 8,000,000,000

4,000,000,000

0
M
Vertical Bullet Graph

3.3. Cross Tab Pivot Table

Although selected visualizations can be cross tabbed into s

v magon Counmy

small multiples each showing subsets of the originaldata = e letice e Bl umey pes_ume
set, the Cross Tab can itself be used to display a Pivot - o L e | S | v
table. . e Tl | — e
This Pivot Table supports a single numeric value being N o B T BT T N e -
represented at the cross point of hierarchical rows and - S R T T N R
columns. . e R T e R
Each intersection cell can both display the aggregated “ B B e e
numeric value, plus the associated color range, which can : P Bt B B TR T S
be subdued or intense. . EEae T Tam | T e e

The numeric labeling can also be removed to produce a O o T o o e o e
Heat Matrix. e TS o | e e |

Pivot Table with Subdued Colors

Cross Tabbed Pivol Table
Rows Coarrs  srashdzan 108y Change % (USD]
v Regon Cowby tnusty

asamcfc AU
»
"
£
troge AT
[
o
ot
oK
]
f
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cn
=
"
wo
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s
= - 2 2% 2w
us A v || oun ous [N o

Pivot Table with Intense Colors

Panopticon Guide to Data Visualizations Page 10 of 18
Published May 2012



3.4. Dot Plot

Dot Plots have two primary use cases:

e A more effective alternative to a Bar Graph
e A distribution display similar to a Scatter Plot

Dot Plots are an effective alternative to Bar Graphs,
particularly in cases where the data being analyzed

contains many similar numeric values.

In comparison to the Bar Graph, Dot Plots do not use a
zero baseline and are less cluttered. This makes it easier
to add additional data variables to the visualization.

Product Revenues & Forecasts 2

~ Type SubType Figure| Color: Figure Height: Value

Chiled Deli
Confectionary  Checolate...
Chocolates
Frozen Frozen
Frozen...
Frozen Veg
FrozenIce..  Frozen Ice
Savoury BiscLits
Crisps
SoftDrinks  Bottled Water
gzﬁz:f:i = Figure  Forecast
Juices Value 565,089,687
Store Canned Foor
Copboard  Cereals v SoftDirks
Condiments Sub Type Carbonated Drinks
Flowr
Jams
oils
Tea & Coffee

0 $30,000,000 460,000,000

Bar Graph of Revenues vs. Forecast

Dot Plots can also be used to represent data distributions
in which one axis is numeric while the other axis is
categorical. Scatter Plots using such data sets can be

misinterpreted; Dot Plots of the same data are
unambiguous and easy to understand.

You can also use Dot Plots to generate categorical Line
Graphs in which the X axis represents categorical periods

rather than a specific time range.

Product Revenues & Forecasts 2

~ Type SubType Figure Color: Figure Height: Value

Chilled Deli ® ®
Confecti.. Chocolate Boxes ® ®

Chocolates ] [ ]
Frozen  FrozenDesserts | @ ®

Frozen Potatoes ® o

Frozen Veg

Frozen..  Frozen Ice Creams

Savoury  Biscuits [
Crisps

Soft Drinks Bottled Water
Carbonated Drinks
Concentrates [ I ]
Juices

Figure  Forecast
Value 65,089 687

Type Soft Drinks
Sub Type Carbonated Drinks

Store Canned Food
Cupboard

Cereals [ ] [ ]
Condiments ® O
Flour {

Jams (1]
Qils [ ]

Tea & Coffee o

$30,000,000 $60,000,000 $90,000,000
Dot Plot of Revenues vs. Forecast
Market Portfolio 2
~+ Region Country Svmboﬂ Color: 1 Day Change % (USD) Height: Mcap(USD)

hsia [T ] ®
a o

Pacific i

r (I ee L]
Nz
s @

Eucpe AT [
BE )
TS TS ) 5
o (D@D
ok @O
BE @e e
F1 (D
RO(OD800  (GSKL |
gs E. et C 1 Day Change % (USD) 48%
E @ Mcap(UsDy 89,079,422,950
T @ o
woIp
oo Oe
T @D
s I

Noth  ca (OO

america us (JOINNG 0@ (D ®

0 90,000,000,000 180,000,000,000 270,000,000,000
Distribution Dot Plot
Product Type Revenues Across Business Periods a

~ Period Type | Color: Type Height: Revenue

$90,000,000

W
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430,000,000

Business Period Categorical Line Graph
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3.5. Heat Map

A Heat Map is a special type of color-based data
visualization that is well suited for analyzing large flat
data volumes using an intuitive graphical display. Heat
maps are good at representing large numbers of data
points in ways that would be unwieldy and hard to
interpret using traditional tables or charts.

A Heat Map represents each item in the data set as an
equally-sized cell, unlike a Treemap that uses the size of
the box to represent a qualitative value, and location to
represent hierarchical relationships. In a Heat map, the
color of the square represents a quantitative value
relative to the other boxes in the Heat map, while the
location can represent the sorting of another
guantitative or categorical value. This allows the analyst
to see all of the data items simultaneously. The user can
also hover over any item to bring up more detailed
information on demand.

L |ameci eTe  |ma sehoi sty nel [swms |
x . 5 - |

Heat map (Sorting by Color)

3.6. Heat Matrix

A Heat Matrix is similar to both the Heat Map and T
Treemap in that it displays many different data items and
it represents the value for each item using colors.
However, unlike its cousins, the Heat Matrix has a
defined structure where two data attributes define each
axis, thus producing a correlation matrix. Within the Heat
Matrix, each column and row represents a unique

" & o &
attribute, and the point where two items intersect AV A SR A S S
represents a unique combination of the two attributes. Heat Matrix

Our Heat Matrix data visualization helps our clients e —
identify correlations within their data sets using an
intuitive graphical display.

FX Cross Rates Heat Matrix
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3.7. Numeric Line Graph

A

Numeric Line Graphs, differ from the standard line graph,  Numeric Line Graph

in that they have a numeric X axis, rather than one based Rows  Columns - Sreakdoun Color RowName X:X i Voletiliyy
. - RowName :uIIName]

upon time. 000

They are commonly used in both scientific and financial
scenarios to show trends in functions that are based on
two numeric inputs (X and Y). 00

-2.00

Common uses include the display of Yield Curves.
8.00 16.00 24.00

Numeric Line Graphs can also be used to display selected Numeric Line Graph
cuts through a Surface Plot.

3.8. Numeric Needle Graph

Numeric Needle Graphs display price distributions. 400,000.00

rather than categorical. Bars are positioned along the X
axis according to their X value, and their height is
determined by their Y values.

Unlike a traditional Bar Graph the X Axis is numeric I |

SignedsSize

0.00 I
This allows gaps, and clustering in price to be more I
accurately identified.
-400,000.00

52.97 $3.00 $3.03

Price
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3.9. Pie Chart

Pie Charts are one of the oldest and best known
visualizations for displaying contributions to a total.

~ Region Size: Mcap(UsD) Color: 1Day Change . (7

Panopticon can produce standard Pie Charts in which the

pie slice represents a numeric variable that is

proportional to the total size of the pie. The color e
variable can represent either a category or another
numeric variable.

Pie Charts can be flat, showing a single set of slices. They
can also be hierarchical and display multiple levels of
data in a variant called a Multilevel Pie Chart. This is also
known as a Sun Burst or a Radial Treemap.

Pie Chart

S2e: MG
Mcap{usb) 57,096,143 445,502
1 Day Change % (USD} 20%

- J

The user can modify the visible depth level and drill into
particular slices to investigate further detail.

The center of a multilevel Pie Chart can be cut to form a
Donut Chart. However, rather than simply leaving the
area blank, EX Pie Charts show the aggregate color for
the complete data set. \

Multilevel Pie Chart (Sun Burst)

/5) Color: 1Day Change .. (71
~ Region Ca..md Size: Mcap(USD) Color: 1 Day Change % (UsD)  [7

Center showing aggregate color As Above with Deeper Hierarchy
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3.10. Scatter Plot

Scatter Plots are used to identify trends, clustering and
outliers across a number of numeric variables, especially

when investigating large data volumes.

Each scatter point is represented with:

° X Position

° Y Position

° Size

. Color (Numeric or Categorical)

A line of best fit can also be added to highlight outliers.

Panopticon's Scatter Plot data visualizations are easy to
set up and are highly customizable. You can configure
your display in ways that will make the most sense to you
and your users, and users have all the tools they need to
filter and manipulate the Scatter Plot to concentrate on

the most relevant subsets in the data.

3.11. Geographic Scatter Plot

Use Geographic Scatter Plots to display data where
physical location is important. They clearly show data
correlations and clustering that is geographic in nature.

In Geographic Scatter Plots, the X and Y coordinates
correspond to longitude and latitude. The color and size
of each scatter point represent other data variables.

As with standard statistical Scatter Plots, you can zoom
and pan within the visualization to focus on specific areas

of interest.

Short Term Performance
* Industry Ticker | Coor: Industry ¥ 1DayChange  + 7 1WeekChange = Sa: Mcap(US0)

@
~ @ 25 B8 0 -
L6 Bge. 9
— aon T <2 °
LLE O c
] ot °
—~
e o ®
=
% L
>
= =
Scatter Plot
Short Term pertormance
~ Industry Ticker Size Mcap(USD) Color 1DayChange ¥ | X |1WeekChange *| V. IMonthChange *
L
*, °
U’C e
L . ? f
-1600% 2 S
o S 12”0
7 ° o P ¢ °
0 %0 Ces ®
e . o TN ]
s a 0 ©
°
~ on
o

Scatter Plot with Line of Best Fit

Sales Map by Revenue and Intelligence Rating

~ Country | Color: [Sales Rating | Size: Expected Revenue
= °
E{:‘y °
)
LX) ® [ )
°
@ )

Geographic Scatter Plot

Sales Map by Revenue and Intelligence Rating
v Country | Color: | Sales Rating v | Size: Expected Revenue

As Above with Applied Zoom
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3.12. Shapes / Choropleth

The Shapes visualization allows the display of Choropleth
Graphs, and any other displays built from SVG Paths.

The Shapes visualization can be used to display data
where both physical location and size are important.

They clearly show data correlations and clustering that is
geospatial in nature.

Unlike the Geographic Scatter Plot, the size of each shape
is fixed imparting the importance of the item. Asa
consequence data should be relative to each shape size,
such as area densities.

3.13. Surface Plot

Surface Plots are used to identify trends, and outliers DS ETE L
Color: Volatility X: X oY

within numeric surfaces. 0 L

30.00

The Surface is made up of a series of points, where
each point has:

2000 - TR
e X Position
e Y Position

1000 g+ v+« o o

e  Color (Which represents the Z Axis).

7.00 14.00 21.00 28.00

The Surface Plot can support data sets where the X and Surface Plot with Stepped Colors
Y positions can both be regular and irregular in their
distribution. Surface -

- ) Color: Volatility X: X ¥
Additionally, the color scale can be continuous, or s000 T I :
stepped to show a surface gradient.

20.00 + « R

1000 7 s =« -

7.00 14.00 2100 28.00

Surface Plot with Continuous Colors
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3.14. Treemap

Treemaps represent hierarchical data sets, showing both
each level in the hierarchy and how they interact with
each other.

They are represented by a colorful mosaic of rectangular
cells based on your data. The size of a cell reflects its
importance. The color conveys urgency or variance:

e  White — Target/Benchmark Performance
e Red - Under Performance

e  Blue — Over Performance

The intensity of the red or blue indicates the level of
under or over performance.

Most people can learn to understand the information
presented in a Treemap in under a minute — even if that
Treemap is showing data representing an underlying data
set of thousands of records.

Our Treemaps are not static pictures. The real value of
the visualization is quickly apparent when you interact :
with the data. Users can zoom, filter and view details on Cluster Treemap
demand, as well as link to and highlight other sources of

information. For example, fund managers can link to a

trading system directly from within the Treemap.

EX supports three different styles of Treemaps:

e  Classic Treemaps
e  Windows Treemaps

e  Cluster Treemaps
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4. Mixed Mode Visualizations
Mixed Mode Visualizations are capable of displaying either time series and snapshot data. In some cases, these
types of visualizations can display both time series and snapshot data simultaneously.

4.1. Table

A table can be used to display a small dataset, where all Mesp(ust) 10ay change . 1Wesk Change . 1 Month Change
.. Basic Materials $889,465,969,106 -3.74% -3.74% 13.23%
the values are visible, or the aggregate values of a ConsumerGoods|  $1660,384 194222
|arger data set. Consumer Services £1,390,419,318 480 -1.31% -0.72% 7.86%
Finandials $2,546,812,258,311 -3.75% -5.23% 12.38%
. . . Health Care $1,698,382,149,841 0.55% 0.40% 2.55%
The table can be configured to show hierarchies ituetri|  1.665.548.543 290 e B, soon
allowing sub totals and grand totals to be displayed. Oil&Gas|  $1,661,193,841,201 324% 578% 235%
Technology $1,456,797,585,162 -1.24% -1.24% 12.01%

Addltlona”y branChes Of the hlerarChy Can be expanded Telecommunications §787,667,544,952 -0.93% -2.35% 2.15%
and collapsed Utilities $811,127,128,583 -1.18% -3.42% 0.58%

. Simple Table
The table can be sorted by clicking on a column

heading, and the sorting is applied across the defined R oy Coanges..| Week Change. | s Morth change.
H asic Materials $889,465,969, I L ]
hierarchy. B T e S

LJ
Food &Beverage §765,925,707,172 0.61% i e
Columns cells, can be represented in their value form, Paonlatosere. | $160133709% = ==
Consumer Goods Total $1,860,384,194,222 2.52% e
or alternatively graphically as a series of micro-charts Consumar e Meci s Lo m— e
Retail $835,677,756,783 0.92% x [}
includlng. Travel & Leisure $292,510,659,805 207% | ()
Consumer Services Total §1,399,418,319,489 -131% | °
Finanials s2,546,812,258,311 [ S75% I— L]
° B ” r h Health Care $1,698,382,149,841 0.55% e
ullet G ap Industrials Construction & Mate. $205,163,200,081 2.69% — .
Industrial Goods &. §1,460,385,743,199 -3.51% | .
° Industrials Total $1,665,548,943,280 341% — 0
Bar Graph 0il & Gas §1,661,193,341,281 324% IEEE—— | ®
Technology $1,856,797,585,162 -124% - ]
° Telecommunications $787,667,594,852 0.93% - e
Dot Plot Utilities $811,127,128,583 -L18% -
Grand Total §14,776,796,934.247 224% — .
e Line Graph Table with Hierarchy, Totals & Micro charts

e Needle Graph

CormumesSenwes Bt Seh 8 Berd || BB

Hma U o e nawe

Table showing Snapshot and Time Series Trend
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