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bayesia.com/2019-08-28-what-is-importance

What is Importance?

https://www.bayesia.com/2019-08-28-what-is-importance
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Quick Recap: Webinar on August 28, 2019

• What is importance?

• How can we quantify importance?

Today’s New Objectives

• What do we need to do?
• What is the best course of action?

Example

• Key drivers analysis of auto buyer satisfaction

• Prioritizing product improvements

Today’s Agenda
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Slides, network, and recording will be available

BayesiaLab.com
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Vehicle Segment Under Study: 2009 Midsize Sedans

Customer Satisfaction Study 
• Chevrolet Malibu
• Honda Accord
• Nissan Altima
• Toyota Camry
• Mazda6
• Hyundai Sonata



8

Strategic Vision NVES™

• 200,000+ records

• 1,000+ variables

BayesiaLab.com

Customer Satisfaction Study 
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Safety Features

Front Visibility - Driver

Rear Visibility - Driver

Braking

Headlights Function

Taillights Function

Turn Signal Function

Airbags

Bumpers

Solid Vehicle
Construction

Length of Time Vehicle
Will Remain

Solid/Durable

Freedom From Electrical
Problems

Ground Clearance

Riding Comfort

Maneuverability

Turning RadiusRoad Holding Ability

Handling

Steering Feedback

Acceleration From Stop Passing Capability

Lines/Flow of the Vehicle

Appearance Of Paint Job

Size/Proportions

Side Mirrors

Appearance of Wheels &
Rims

Appearance of Tires

Exterior Trim/Molding

Door Handles - Exterior

Badging (Exterior
logos/identifiers)

Exterior Color

Headlights Design

Taillights Design

Sunroof

Interior Colors

Interior Trim & Finish

Body Workmanship

Fit Of Doors

Fit Of Other Body Panels

Doors/Trunk/Hatch
Shutting

Wiper Performance
(front/rear)

Quality Of Interior
Materials

Instrument Cluster Gauges

Door Handles - Interior

Interior Lighting

Quality of Seat Materials

Freedom From Squeaks And
Rattles

Freedom From Engine Noise

Freedom From Road Noise

Freedom From Wind Noise

Smoothness At Idle

Smoothness Of
Transmission

Window Controls

Wiper System Controls

Speed Control System

SpeakersAbility to Control Sound
Quality

Sound System Controls

CD Player

Operation of HVAC
Controls

HVAC Vents

Defrost/Defog

Fuel Efficiency

Emissions Control

Front Seat Roominess2nd row Seat Roominess

Ease of Front Seat Entry

Ease of 2nd Row Seat
Entry

Comfort of Seatbelts

Support of Seats

Passenger Seating
Capacity

Interior Storage Space

Cargo Capacity

Cup Holders

Ease Of Trunk/Tailgate
Operation

Ease of
Loading/Unloading Cargo

Front Seat Comfort2nd row Seat Comfort

Driver Seat Adjustability

Passenger Seat
Adjustability

Driver Armrests

Seating Versatility

Seating
Stowaway/Conversion

Placement Of
Controls/Instruments

Electronic Display of
Information

Ease of Reading
Controls/Instruments

Usefulness of Glove Box

Usefulness of
Trunk/Cargo Area

Spare Tire

Price Or Deal Offered

Future Trade-In Or
Resale Value

Warranty Coverage

Technical Innovations

Level of Standard
Equipment

Fuel Economy/Mileage

Economical to Own

Affordable to Buy

Prestige/Reputation of
Mfr.

BayesiaLab.com

Customer Satisfaction

Overall New Vehicle
Experience

?
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Preparation: Factor Analysis

Customer Satisfaction Study 

Safety Features

Front Visibility - Driver

Rear Visibility - Driver

Braking

Headlights Function

Taillights Function

Turn Signal Function

Airbags

Bumpers

Solid Vehicle
Construction

Length of Time Vehicle
Will Remain

Solid/Durable

Freedom From Electrical
Problems

Ground Clearance

Riding Comfort

Maneuverability

Turning RadiusRoad Holding Ability

Handling

Steering Feedback

Acceleration From Stop Passing Capability

Lines/Flow of the Vehicle

Appearance Of Paint Job

Size/Proportions

Side Mirrors

Appearance of Wheels &
Rims

Appearance of Tires

Exterior Trim/Molding

Door Handles - Exterior

Badging (Exterior
logos/identifiers)

Exterior Color

Headlights Design

Taillights Design

Sunroof

Interior Colors

Interior Trim & Finish

Body Workmanship

Fit Of Doors

Fit Of Other Body Panels

Doors/Trunk/Hatch
Shutting

Wiper Performance
(front/rear)

Quality Of Interior
Materials

Instrument Cluster Gauges

Door Handles - Interior

Interior Lighting

Quality of Seat Materials

Freedom From Squeaks And
Rattles

Freedom From Engine Noise

Freedom From Road Noise

Freedom From Wind Noise

Smoothness At Idle

Smoothness Of
Transmission

Window Controls

Wiper System Controls

Speed Control System

SpeakersAbility to Control Sound
Quality

Sound System Controls

CD Player

Operation of HVAC
Controls

HVAC Vents

Defrost/Defog

Fuel Efficiency

Emissions Control

Front Seat Roominess2nd row Seat Roominess

Ease of Front Seat Entry

Ease of 2nd Row Seat
Entry

Comfort of Seatbelts

Support of Seats

Passenger Seating
Capacity

Interior Storage Space

Cargo Capacity

Cup Holders

Ease Of Trunk/Tailgate
Operation

Ease of
Loading/Unloading Cargo

Front Seat Comfort2nd row Seat Comfort

Driver Seat Adjustability

Passenger Seat
Adjustability

Driver Armrests

Seating Versatility

Seating
Stowaway/Conversion

Placement Of
Controls/Instruments

Electronic Display of
Information

Ease of Reading
Controls/Instruments

Usefulness of Glove Box

Usefulness of
Trunk/Cargo Area

Spare Tire

Price Or Deal Offered

Future Trade-In Or
Resale Value

Warranty Coverage

Technical Innovations

Level of Standard
Equipment

Fuel Economy/Mileage

Economical to Own

Affordable to Buy

Prestige/Reputation of
Mfr.

Controls

Seat Comfort &
Adjustability

Visibility

Design & Proportions

Display & Intstruments

Price & Value

Interior Roominess

Design & Details

Interior Quality &
Materials

Fuel Economy

Safety

Sound System

Reliability

Cargo/Utility Performance/Handling

Refinement

98 Manifest 
Variables/Nodes

16 Latent 
Factors/Clusters

bayesia.com/seminar-key-drivers-analysis

https://www.bayesia.com/seminar-key-drivers-analysis
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Overall New Vehicle
Experience

Safety Features

Front Visibility - Driver

Rear Visibility - Driver

Braking

Headlights Function

Taillights Function

Turn Signal Function

Airbags

Bumpers

Solid Vehicle
Construction

Length of Time Vehicle
Will Remain

Solid/Durable

Freedom From Electrical
Problems

Ground Clearance

Riding Comfort

Maneuverability

Turning RadiusRoad Holding Ability

Handling

Steering Feedback

Acceleration From Stop

Passing Capability

Lines/Flow of the Vehicle

Appearance Of Paint Job

Size/Proportions

Side Mirrors

Appearance of Wheels &
Rims

Appearance of Tires

Exterior Trim/Molding

Door Handles - Exterior

Badging (Exterior
logos/identifiers)

Exterior Color

Headlights Design

Taillights Design

Sunroof

Interior Colors

Interior Trim & Finish

Body Workmanship

Fit Of Doors

Fit Of Other Body Panels

Doors/Trunk/Hatch
Shutting

Wiper Performance
(front/rear)

Quality Of Interior
Materials

Instrument Cluster Gauges

Door Handles - Interior

Interior Lighting

Quality of Seat Materials

Freedom From Squeaks And
Rattles

Freedom From Engine Noise

Freedom From Road Noise

Freedom From Wind Noise

Smoothness At Idle

Smoothness Of
Transmission

Window Controls

Wiper System Controls

Speed Control System

Speakers

Ability to Control Sound
Quality

Sound System Controls

CD Player

Operation of HVAC
Controls

HVAC Vents

Defrost/Defog

Fuel Efficiency

Emissions Control

Front Seat Roominess

2nd row Seat Roominess

Ease of Front Seat Entry
Ease of 2nd Row Seat

Entry

Comfort of Seatbelts

Support of SeatsPassenger Seating
Capacity

Interior Storage Space

Cargo Capacity

Cup Holders

Ease Of Trunk/Tailgate
Operation

Ease of
Loading/Unloading Cargo

Front Seat Comfort

2nd row Seat Comfort

Driver Seat Adjustability

Passenger Seat
Adjustability

Driver Armrests

Seating Versatility

Seating
Stowaway/Conversion

Placement Of
Controls/Instruments

Electronic Display of
Information

Ease of Reading
Controls/Instruments

Usefulness of Glove Box

Usefulness of
Trunk/Cargo Area

Spare Tire

Price Or Deal Offered

Future Trade-In Or
Resale Value

Warranty Coverage
Technical Innovations

Level of Standard
Equipment

Fuel Economy/Mileage

Economical to OwnAffordable to Buy

Prestige/Reputation of
Mfr.

Sound System

Visibility

Interior Quality &
Materials

Design & Details

Cargo/Utility

Controls

Fuel Economy

Refinement

Seat Comfort &
Adjustability

Safety

Performance/Handling

Price & Value

Design & Proportions

Display & Intstruments

Interior Roominess

Reliability

BayesiaLab.com

Factor Analysis with BayesiaLab

Customer Satisfaction Study 

98 Manifest Variables

16 Latent Factors
Target Node:

Overall Satisfaction
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Starting Point

• Machine-learned model

• 16 Latent Factors

• 1 Target Node

Customer Satisfaction Study 

Sound System

Visibility

Interior Quality &
Materials

Design & Details

Cargo/Utility

Controls

Fuel Economy

Refinement

Seat Comfort &
Adjustability

Safety

Performance/Handling

Price & Value

Design & Proportions

Display & Intstruments

Interior Roominess

Reliability

Overall New Vehicle
Experience

Observational Inference Only!

16 Latent Factors

Target Node:
Overall Satisfaction
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Observational Inference

• We have a machine-learned model, which means that 
we can only perform observational inference.

• Isn’t that a problem as we try to determine our optimal 
actions for improving customer satisfaction?

• Not necessarily. As it turns out, we cannot directly 
manipulate consumer opinion in a causal sense.

• Rather, we can only predict what would happen under 
hypothetical conditions, such as:

• “What would be the Overall Satisfaction if we 
were to observe a higher satisfaction with 
Performance?”

Customer Satisfaction Study 

BayesiaLab.com
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Screenshot
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Graph
Panel

Monitor
Panel
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Interior Roominess
Mean: 7.697 Dev: 1.322
Value: 7.697

20.82% C1 (5.666)
43.73% C2 (7.406)
35.45% C3 (9.248)

Overall New Vehicle Experience
Mean: 7.509 Dev: 1.570
Value: 7.509

0.85% 1.5
2.70% 3.5

17.41% 5.5
53.24% 7.5
25.80% 9.5
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Setting Evidence:
Interior Roominess = C3 (9.248)
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Setting Evidence:
Interior Roominess = C1 (5.666)
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Total Effects on Target  Observational Inference
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+1 unit in Interior Roominess Satisfaction
= +0.623 units in Overall New Vehicle Experience
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Total Effects  Observational Inference
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“Upside”“Downside”
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Total Effects  Observational Inference
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Why not set all 
drivers to their 
maximum levels? 

Optimization

BayesiaLab.com
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Optimization

BayesiaLab.com

Optimization

Genetic

Dynamic 
Profile

Priority 1

Priority 2

Priority 3

e.g. Marketing 
Mix Optimization
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Genetic Optimization

Optimization

BayesiaLab.com

[Factor_15 [Factor_1] [Factor_2] [Factor_5] [Factor_7] [Factor_25 [Factor_27 [Factor_3] [Factor_10 [Factor_23 [Factor_21 [Factor_6] [Factor_12 [Factor_20 [Factor_24 [Factor_14 [Factor_22 [Factor_26 [Factor_17 [Factor_18 [Factor_13 [Factor_0] [Factor_4] [Factor_8] [Factor_11 [Factor_9] [Factor_16 [Factor_19
7.98 7.6428 7.9837 7.9843 7.6736 7.7203 7.5317 7.6944 7.3772 7.902 7.6704 7.9897 7.7471 7.9541 7.7341 7.8653 7.6782 7.2518 7.5818 7.8011 7.6539 7.3971 7.6046 7.7374 7.7305 7.6038 7.8068 7.5773

7.8751
(-0.1049)

7.6428 
(0.0000)

8.4286 
(0.4450)

7.9096
(-0.0747)

8.1286 
(0.4549)

7.5816
(-0.1387)

8.1922 
(0.6605)

8.2986 
(0.6042)

7.2026
(-0.1746)

8.4386 
(0.5366)

8.1330 
(0.4627)

8.3600 
(0.3703)

8.3615 
(0.6144)

8.2713 
(0.3172)

7.7502 
(0.0161)

8.2785 
(0.4132)

8.1439 
(0.4657)

7.9747 
(0.7229)

7.9716 
(0.3898)

8.2469 
(0.4458)

8.0311 
(0.3771)

7.3551
(-0.0420)

7.7844 
(0.1798)

7.4880
(-0.2494)

8.1497 
(0.4191)

7.5302
(-0.0735)

7.8068 
(0.0000)

7.6538 
(0.0765)

Is this 
“actionable”?


Optimization Report of Overall 

		Analysis Context

		No Observation

		Initial State

		Value/Mean		Joint Probability

		7.7038		100.00%

		Search Method: Value/Mean Variations in % of Mean - Fix Probabilities (MinXEnt)

		Synthesis

				[Factor_15]		[Factor_1]		[Factor_2]		[Factor_5]		[Factor_7]		[Factor_25]		[Factor_27]		[Factor_3]		[Factor_10]		[Factor_23]		[Factor_21]		[Factor_6]		[Factor_12]		[Factor_20]		[Factor_24]		[Factor_14]		[Factor_22]		[Factor_26]		[Factor_17]		[Factor_18]		[Factor_13]		[Factor_0]		[Factor_4]		[Factor_8]		[Factor_11]		[Factor_9]		[Factor_16]		[Factor_19]

		Initial State		7.98		7.6428		7.9837		7.9843		7.6736		7.7203		7.5317		7.6944		7.3772		7.902		7.6704		7.9897		7.7471		7.9541		7.7341		7.8653		7.6782		7.2518		7.5818		7.8011		7.6539		7.3971		7.6046		7.7374		7.7305		7.6038		7.8068		7.5773

		Best Solution		7.8751
(-0.1049)		7.6428 (0.0000)		8.4286 (0.4450)		7.9096
(-0.0747)		8.1286 (0.4549)		7.5816
(-0.1387)		8.1922 (0.6605)		8.2986 (0.6042)		7.2026
(-0.1746)		8.4386 (0.5366)		8.1330 (0.4627)		8.3600 (0.3703)		8.3615 (0.6144)		8.2713 (0.3172)		7.7502 (0.0161)		8.2785 (0.4132)		8.1439 (0.4657)		7.9747 (0.7229)		7.9716 (0.3898)		8.2469 (0.4458)		8.0311 (0.3771)		7.3551
(-0.0420)		7.7844 (0.1798)		7.4880
(-0.2494)		8.1497 (0.4191)		7.5302
(-0.0735)		7.8068 (0.0000)		7.6538 (0.0765)

		Min		7.8751 (-0.1049)		7.6428 (0.0000)		8.4286 (0.4450)		7.9096 (-0.0747)		8.1286 (0.4549)		7.5816 (-0.1387)		7.5317 (0.0000)		8.2986 (0.6042)		7.2026 (-0.1746)		8.4386 (0.5366)		8.1330 (0.4627)		8.3600 (0.3703)		8.3615 (0.6144)		8.2713 (0.3172)		7.7502 (0.0161)		8.2785 (0.4132)		7.5604 (-0.1178)		7.9747 (0.7229)		7.9716 (0.3898)		8.2469 (0.4458)		7.3251 (-0.3288)		7.3551 (-0.0420)		7.3010 (-0.3036)		7.4880 (-0.2494)		7.5593 (-0.1712)		7.5302 (-0.0735)		7.2052 (-0.6016)		7.1552 (-0.4221)

		Max		7.8751 (-0.1049)		7.6428 (0.0000)		8.4286 (0.4450)		7.9096 (-0.0747)		8.1286 (0.4549)		7.5816 (-0.1387)		8.1922 (0.6605)		8.2986 (0.6042)		7.2026 (-0.1746)		8.4386 (0.5366)		8.1330 (0.4627)		8.3600 (0.3703)		8.3615 (0.6144)		8.2713 (0.3172)		7.7502 (0.0161)		8.2785 (0.4132)		8.1439 (0.4657)		7.9747 (0.7229)		7.9716 (0.3898)		8.2469 (0.4458)		8.0311 (0.3771)		7.3551 (-0.0420)		7.7844 (0.1798)		8.2535 (0.5161)		8.1497 (0.4191)		7.5302 (-0.0735)		7.8068 (0.0000)		7.6538 (0.0765)

		Best Solutions

		[Factor_15]		[Factor_1]		[Factor_2]		[Factor_5]		[Factor_7]		[Factor_25]		[Factor_27]		[Factor_3]		[Factor_10]		[Factor_23]		[Factor_21]		[Factor_6]		[Factor_12]		[Factor_20]		[Factor_24]		[Factor_14]		[Factor_22]		[Factor_26]		[Factor_17]		[Factor_18]		[Factor_13]		[Factor_0]		[Factor_4]		[Factor_8]		[Factor_11]		[Factor_9]		[Factor_16]		[Factor_19]		Score		Value/Mean		Joint Probability

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		8.1922		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		8.1439		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		7.488		8.1497		7.5302		7.8068		7.6538		25,495.74		7.8092 (0.1054)		0.01%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		8.1439		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		7.488		8.1497		7.5302		7.8068		7.6538		27,293.08		7.8412 (0.1374)		0.01%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		7.5604		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		7.488		8.1497		7.5302		7.8068		7.6538		72,717.54		7.7427 (0.0389)		0.00%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		8.1439		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		7.488		8.1497		7.5302		7.2052		7.6538		132,636.30		7.7793 (0.0755)		0.00%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		7.5604		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		7.488		8.1497		7.5302		7.2052		7.6538		373,546.60		7.6852 (-0.0186)		0.00%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		7.5604		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		8.2535		8.1497		7.5302		7.2052		7.1552		884,196.14		7.6485 (-0.0553)		0.00%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		7.5604		7.9747		7.9716		8.2469		8.0311		7.3551		7.7844		8.2535		7.5593		7.5302		7.2052		7.1552		1,930,471.95		7.5422 (-0.1615)		0.00%

		7.8751		7.6428		8.4286		7.9096		8.1286		7.5816		7.5317		8.2986		7.2026		8.4386		8.133		8.36		8.3615		8.2713		7.7502		8.2785		7.5604		7.9747		7.9716		8.2469		7.3251		7.3551		7.301		8.2535		8.1497		7.5302		7.2052		7.6538		7,446,526.28		7.7317 (0.0279)		0.00%
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Optimization

BayesiaLab.com

Optimization

Genetic

Dynamic 
Profile

Priority 1

Priority 2

Priority 3

e.g. Key Drivers Optimization
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Target Dynamic
Profile

Optimization

BayesiaLab.com
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Optimization & Joint Probability

Status Quo

Theoretical Maximum 
Improvement

Bubble Diameter ∝ Joint Probability
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Optimization & Joint Probability

BayesiaLab.com
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Optimization & Joint Probability

BayesiaLab.com

Increase Considering Joint Probability:
Gain × Joint Probability 

Increase in Overall New Vehicle 
Experience Over Marginal Level
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Reliability
Mean: 8.500 Dev: 1.003
Value: 8.500

2.94% C1 (5.519)
32.45% C2 (7.360)
64.61% C3 (9.208)

Simulation

BayesiaLab.com

Binary

MinXEnt

Value
Shift

Marginal Distribution
Mean: 8.022

Now simulate 
a mean value 

of 8.5



Reliability
Mean: 8.022 Dev: 1.170
Value: 8.022

8.61% C1 (5.519)
46.99% C2 (7.360)
44.39% C3 (9.208)

Reliability
Mean: 8.500 Dev: 1.000
Value: 8.500 (+0.478)

2.86% C1 (5.519)
32.60% C2 (7.360)
64.54% C3 (9.208)

Reliability
Mean: 8.500 Dev: 0.898
Value: 8.500 (+0.000)

0.00% C1 (5.519)
38.31% C2 (7.360)
61.69% C3 (9.208)
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Multi-Quadrant 
Analysis

• Export Ranges

Optimization

Sound System

Visibility

Interior Quality & Materials

Design & Details

Cargo/Utility

Controls

Fuel Economy

Refinement

Seat Comfort & Adjustability
Safety

Performance/Handling

Price & Value

DesigDisplay & Intstruments

Interior Roominess

Reliability

0.10
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0.28

0.30

0.32

0.34

0.36

0.38

7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5

Mean Value

bayesia.com/seminar-key-drivers-analysis

https://www.bayesia.com/seminar-key-drivers-analysis
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BayesiaLab.com

Edit Constraints

Optimization
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Thank You!
stefan.conrady@bayesia.us

linkedin.com/in/stefanconrady facebook.com/bayesia

BayesianNetwork
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