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Data Retrieval is what Google is all about.
... but why do people want to access data

Data Analysis and
Decision Making
IS what HSG is all about.

What process and approach
do people really use



Decision Making

¢ A decision involves making a choice
between several options.

¢ Each option has a set of attributes.
+ Attributes are generally quantifiable.

¢ Variation in the attributes
distinguishes each option from all
other. options.

¢ Ilhe correlation between attributes Is
an important part of overall decisions.

¢ Several options, each with
quantifiable attributes, are compiled
Into) a spreadsheet.




Spreadsheet Data

(Cost of Living Attributes, various cities)

| |Groceries |Housing |Utilities |Transportation [Health
____

Reno | 991 1141] o978/ 995/ 109.5
Albuquerque] ~ 98.1] 1088] 99| ~ 103] 105.1

Columns and Rows



1 Variable

| |Groceries [Housing [Utilities [Transportation [Health
US Avg 10

1048]  120.3

Missoula | 103.7]
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2 Variables

| |Groceries |Housing |Utilities _|Transportation
US Avg 1 10
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Health
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1 - Groceries vs Housing

1 - Groceries vs Housing
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2 - Groceries vs Utilities
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3 - Groceries vs
Transportation

3 - Groceries vs Transportation
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4 - Groceries vs Health Care
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5 - Housing vs Utilities
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6 - Housing vs Transportation

6 - Housing vs Transportation
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7/ - Housing vs Health Care

7 - Housing vs Health
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8 - Utilities vs Transportation

8 - Utilities vs Transportation
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9 - Utilities vs Health Care

9 - Utilities vs Health Care
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10 - Transportation vs Health
Care

10 - Transportation vs Health Care
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5 Variables, 10 Cities...
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.Results in 5 Bar
Charts...

a
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...and 10 X-Y Scatter
Plots
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Traditional Graphics
9 Variables

2N

15 Charts and Graphs



Handling More Complex Data

The previous data was from some actual U. S.
cities; 10 different cities, compared against 5
decision attributes.

Using traditional graphics, a total of 5 bar. charts
are required to present comparative information,
and 10 more X-Y scatter plots are also required.

J 1 0 1
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o o 15 21
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8 O 28 36
) ) 36 45
10 10 45 55




Many Graphics
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Many Graphics
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One MultiGraf
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One MultiGraf
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The Problem

Each decision maker must
mentally merge a large
number of graphics without
correlation data to make a
decision, which introduces
significant; erroxr:




¢ [ODAY, decision making is where
data retrieval was BEFORE.




Today we’ re choking on

the data.

Sy




Traditional Problem
(Separate Graphics)
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Summary of HSG' s Single Graphic
Data Display Features

+ Multiple data points (objects) are shown
together.

¢ Each object is represented by only one data
point.

¢ Multiple or all axes (attributes) are shown.
+ All data points are referenced to each axis.

¢ The axes are positioned in the center of the
graphic.

¢ The average for each attribute is graphically
shown.



Summary of Features (conr)

¢ The comparative relationship between each
attribute and all attributes Is graphically
displayed.

¢ The relative correlation between each attribute
and all other attributes IS accurately maintained.



Standard 2D x-y scatter
plot

Attribute 1
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Standard 2D x-y scatter Multigraf
plot

Attribute 1
4Br;ée;l . Labeled end
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Standard 2D x-y scatter Multigraf

plot
Attribute 1
48”“’) Labeled end
(high value)
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Standard 2D x-y scatter Multigraf
plot

Attribute 1

4Brice) Ave #1 Labeled end
T~ (high value)
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Standard 2D x-y scatter Multigraf
plot

Attribute 1

4Brice) Ave #1 Labeled end
S~ (high value)
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Standard 2D x-y scatter plot Multigraf

Attribute 1

mrice) Labeled end
(high value)




Standard 2D x-y scatter Multigraf
plot

Attribute 1

mrice) Labeled end
(high value)




Standard 2D x-y scatter Multigraf
plot

Attribute 1

mrice) Labeled end
(high value)




Standard 2D x-y scatter 3D Multigraf

plot
Attribute 1
mrice) Labeled end
(high value)
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Standard 2D x-y scatter 3D Multigraf

plot

Attribute 1
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Tabular Data

| |Groceries |Housing |Utilities |Transportation [Health

Reno | 991 1141] o978/ 995/ 109.5
Albuquerque] ~ 98.1] 1088] 99| ~ 103] 105.1

Columns and Rows



HSG’ s .
MultiGraf for 10 MUItIGraf

cities data

R The labeled end of GROCHIES
each attribute has the R
highest numeric
value

R The angle between
two attributes @ Sacramento
represents their
correlation value

O0Objects are placed in
3D relative to all
attributes

CONative view (as
shown) is “flatest™
possible view for all
variables displayed
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Traditional Graphics
9 Variables

2N

15 Charts and Graphs



HSG Graphics

9 Variables

IS MultiGrar



Unique HSG Features

¢ The entire data set is displayed objectively.

¢ No conclusions are required before
graphically representing the data.

¢ 'he entire data set is analyzed without
segmentation.

¢ Attribute correlations are graphically
displayed.

¢ Relevant data elements are easier to
subsequently identity, eliminate and/or;
explore.

¢ Numerous traditional graphs are combined
intearsingle MultiGrat:

¢ Data input is a simple spreadsheet format.



Handling More Complex
Data

Following are some actual
Consumer Reports’ data on 3
different data sets of batteries,
compared against

3 decision attributes.

Using traditional bar charts; a
total o1'9 bar, charts are used to
present comparative information;
and 36 X=Y:scatter plot'.couldialso
pPe generated:



Consumer Reports’
Heavy Duty Battery Test Results

Heavy Duty Toy Heavy Duty Stereo Heavy Duty
Battery Test Battery Test Battery Price
Eveready - H 1.2 Eveready - H 4.5 Eveready - H $0.57
Mallory - H 1.2 Mallory - H 4.8 Mallory - H $0.49
Radio Shack - H 1.0 Radio Shack - H 5.5 Radio Shack-H  $0.37
Rayovac - H 1.2 Rayovac - H 4.6 Rayovac - H $0.56

Sears - H (v Sears - H 4.2 Sears - H $0.44



Consumer Reports’
Alkaline Battery Test Results

Alkaline Toy Alkaline Stereo Alkaline

Battery Test Battery Test Battery Price
Duracell - A 6.2 Duracell - A 14.2 Duracell - A $1.08
Eveready - A 5.3 Eveready - A 14 .1 Eveready - A $0.92
Kodak - A 5.5 Kodak - A 13.5 Kodak - A $0.99
Panasonic - A 5.7 Panasonic - A 14.1 Panasonic - A $0.88
Radio Shack - A 5.1 Radio Shack - A 35 Radio Shack - A $0.72
Rayovac - A 4.5 Rayovac - A 11.2 Rayovac - A $0.98

Sears - A NG Sears - A 14.0 Sears - A $0.70



Consumer Reports’
Rechargeable Battery Test Results

Rechargeable Toy Rechargeable  Stereo Rechargeable
Battery Test Battery Test Battery Price
Eveready - R 1.6 Eveready - R 3.5 Eveready - R $3.95
GE-R 2.2 GE-R 5.5 GE-R $3.85
Millenium - R 1.7 Millenium - R 4.7 Millenium - R $2.99

Radio Shack - R 2.2 Radio Shack - R 3.9 Radio Shack - R $2.35



Toy Test

@ Toy Test

Eveready - Mallory -H Radio  Rayovac - Sears - H
H Shack - H H




Stereo Test

O Stereo Test

Eveready Mallory - Radio Rayovac - Sears - H
-H H Shack - H H




Heawy Duty Price

@ Heawy Duty Price




Toy Test
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Alkaline Price

O Alkaline Price
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Toy Test

@ Toy Test

Eveready - R GE -R Millenium - R Radio Shack
-R




Stereo Test

O Stereo Test

Ewveready - R GE -R Millenium - R Radio Shack
-R




Rechargable Price

@O Rechargable Price

Eveready - GE -R  Millenium Radio
R -R Shack - R




Heavy Duty

Battery
Eveready - H
Mallory - H
Radio Shack - H
Rayovac - H
Sears - H

Alkaline

Battery
Duracell - A

Stereo
Test
4.5
4.8
)
4.6
4.2
Stereo
Test
14.2

Price
$0.57
$0.49
$0.37
$0.56
$0.44

Price
$1.08




All Toy Stereo

Batteries Test Test Price
Eveready - H 1.2 4.5 $0.57
Mallory - H (W 4.8 $0.49
Radio Shack - H 1.0 5.5 $0.37
Rayovac - H 1.2 4.6 $0.56
Sears - H 1.2 4.2 $0.44
Duracell - A 6.2 14.2 $1.08

Eveready - A 5.3 14.1 $0.92




Example #1:

MultiGraf of
Comparativ

e Battery
Data




Some Conclusions
From Comparative Battery Data MultiGraf

¢ Stereo and toy tests are highly correlated

¢ Price Is not highly correlated with
performance

¢ Heavy Duty batteries are a commodity

¢ Duracell & Rayovac don"t compare in
performance

¢ Sears alkaline may be the best buy

¢ Name brands demand a higher price in
new Items

¢ Buy Duracell, maybe Sears and never
Rayovac



Amount Mo APR Debt Income Expenses Job Value Ttl Credit Neg Credit Late

Obj1 $21,356 60 11.5% 0.245 $4,435 $1,086 1 $21,765 1 0 0
Obj2 $16,491 60 10.5% 0.217 $3,000 $650 i3 $16,800 17 0 0
Obj3 $9,212 48 9.5% 0.273 $1,300 $355 8 $9,434 6 0 0
Obj4 $16,491 60 10.5% 0.217 $3,000 $650 jis $16,800 17 0 0
Obj5 $9,212 48 9.5% 0.273 $1,300 $355 8 $9,434 6 0 0
Obj6 $8,447 60 14.4% 0.286 $1,000 $286 3 $7,495 8 2 5
Obj7 $15,359 48 13.2% 0.041 $1,850 $76 23 $16,200 6 0 (0
Obj8 $9,415 48 14.5% 1.765 $4,250 $7,500 12 $11,020 17 0 17
Obj9 $4,531 30 12.5% 0.017 $1,800 $30 2 $7,347 0 0
Obj10 $10,850 48 12.8% 0.428 $1,600 $684 12 $9,150 0 0
Obj11 $10,748 48 9.9% 0.149 $2,200 $327 4 $12,703 0 (0
Obj12 $9,766 48 12.5% 0.000 $1,600 $0 6 $11,000 13 0 0
Obj13 $5,000 42 12.0% 0.334 $1,790 $598 10 $5,500 13 0 (0

IRRRRARRRRARRE:!



Example #2:

MultiGraf of
Car Loan
Data Oept
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Example #2:

MultiGraf of
Car Loan
Data

(excludes
value,

amount,
duration, late
and APR)

= Negy _Credit

T Credit




Example #2:

MultiGraf of
Car Loan

Data

(iIncludes only
Job, Income,

Debt & Late)




Some Conclusions

From Car Loan Data MultiGraf

+ Attributes range from high positive to high
negative correlation, with 3 attributes highly
correlated

¢ Defaulted loans appear in wide range of
situations

¢ Most attributes do not appear to discriminate
well on loan repayment predictability

¢ Eliminating selected attributes increases
clarity of loan repayment performance,
predictability



Conclusions (cont.)

¢ Job duration and low late payment
experience are key

¢ Income level is not a significant factor for
making loan

¢ Higher risk loans can be mitigated by
requiring higher down payment to lower risk

of late payment; etc.



Prep Meals

Heavy
Housewk

Light
Housewrk

Using Phone

Shopping
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Example #3:

MultiGraf of
Aging vs.
Capabilities
Data

o Men (80-34)
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Some Conclusions
From Aging vs. Capabilities Data MultiGraf

+ All of the attributes are positively correlated
¢ Three attributes are the same (data distortion)

+ Attributes progress from Physical to Social
tasks

¢ Women have more difficulty with physical
tasks

¢ Men have more difficulty with social tasks



Secretary Data




Example #4:

MultiGraf of
Employment
Applicants’

Performance
Data




Some Conclusions

From Applicants vs. Performance Data
MultiGraf

¢ All applicants can be evaluated
simultaneously relative to all other
applicants and all attributes.

¢ The top candidates can be easily identified.

¢ Interviewing process is significantly
simplified.

¢ Applicants with limited performance in one
or more areas are readily identified.

¢ Improvement opportunities for training are
also readily identified:



Unique HSG Features

¢ The entire data set is displayed objectively.

4 No conclusions are required before
graphically representing the data.

¢ 'he entire data set is analyzed without
segmentation.

¢ Attribute correlations are graphically
displayed.

¢ Relevant data elements are easier to
subsequently identity, eliminate and/or:
explore.

¢ Numerous traditional graphs are combined
inte arsingle MultiGrat:

¢ Data input is a simple spreadsheet format.
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Baseball Data

= Home Slugging
Ave Runs Runs RBIls Walks Ave
327 47 95 118 71 669
364 58 151 169 116 749
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