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Outline

= Brief intro on what is APF

=  The Journey — Managing what you can measure
= Capabilities of v 2.x

= Demo

= Q&A
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2000
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Where's the Story ?
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= Determine the goal. What are we measuring?
= This is the foundation of the APF;

= Determine what data we will use
= This is the “Clean Sheet of Paper Exercise”;

= Construct a mindmap
= This is the critical part;

= Develop the weighting factors
= This Is the science part;

= Put it all together
= This is the breakthrough;

= Enjoy the journey!
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Aloft Dema Mindmap b _Sample Aviation Mindmap
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Performance bands APF main line Last reliable data
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= Since ver v1.1:
= Multiple users can connect concurrently;
= Multiple mindmaps can be loaded in parallel;
= Dynamic configuration, only data-dependent;
= The richer the data, more filters and analyses possible;

= Same user-management system with other ECTRL tools (eTOKAI,
ASMT).

= Since v2.x:

= A “What If” function to allow you to model data elements and time to see
what the impact would be on overall performance

= |dentification of unusual trends;

= Inclusion of positive and negative factors and hence accounting for
Leading and lagging indicators;

= Correlation Analysis to indicate relationships between data elements;
= Pareto charts — and the ability to export them
= Management Accounting

el ":-Goennectivity with eTOKAI

t
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System thinking (safety-1l) Shifting from “what went wrong?” to “what went right?”
to complement the “negative” safety analysis with positive
aspects

Trending Showing the evolution over time of the causal factors

contributing/mitigating (resilience factors); (in RAT causal factors are called

factors contributing factors and resilience factors are called
mitigating factors)

Leading indicators, KPIs /  Shifting from an analysis based exclusively on lagging

KPAs indicators into one based on leading indicators as well; Key
Performance Indicators and Key Performance Areas
representation

Management accounting Including costs and other data in order to add managerial
functions; developing the APF into a decision making tool

Correlation analysis Identifying or validating cause-effect relationships between
various sets of data

Pareto analysis Finding those 20% causes which produce 80% of the
effects

Network Manager
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7 Multiple counting Addressing the issue of incidents with multiple
contributing / mitigating factors
Forecasting, what-if tool  Calculating future APF index values based on different
scenarios in order to assess the impact on safety of certain
managerial actions

Mind map aggregation Merging a number of mind maps at a lower hierarchical
level to automatically produce a mind map for a higher
hierarchical level (such as divisions to ANSP, or ANSPs to
FAB)
“ Noise reduction Applying methods to reduce the noise in data, which
affects the accuracy of the results
APF consistency, Quantifying similar performance situations into similar APF
comparability, scaling and values;
linearity Horizontal comparability (between organisations or units);
Time comparability;
Addressing the scaling issues of the APF tool;
Considering a non-linear scale;
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n APF time unit

13 Value of information and
sensitivity analysis
APF semantics paradox

Database maturity and
quality

Cost of safety

17 Complexity indicators
replacing activity
indicators
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Considering changing months to weeks as the APF time
unit and as a base for the moving average filtering
Assessing the value of information of the APF index;
Including a sensitivity analysis

APF semantics is the study of how to correctly interpret
the results; the paradox refers to the perception of a
worsening of safety performance in case of better
reporting

Addressing the database maturity and quality assurance
problems;

Deflating the APF index with a number which quantifies
the quality of reporting.

Applying a concept where risks are calculated in terms of
costs and may be traded off against costs.

Shifting from activity indicators to complexity indicators as
a weighted average denominator to deflate the number of
incidents in the index.
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Example of leading indicators and Enhanced Data in APF
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N
n Safety culture survey Index
E Just culture (JC) Index
E Action plans Index
n Safety maturity Index . .
[ o use worsore [
E Internal and external audits Index, score n Special weather Hrs/Month
User definable User definable Degraded modes Hrs/Month
Work in progress on airports / ATC centres Hrs/Month
Cost cuts %/Month
Changes in volume of traffic +%/Month
Staffing changes +%/Month
YA Operational changes %/Month

New systems being implemented (how much of the %/Month
total system has been changed)

Special events Hrs/Month

/B User definable User definable

*
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Management accounting (examples)

= Management accounting is “the provision of financial and non-financial decision-
making information to managers”.

| Management accounting data

ATCO Staff Workload Personnel*Hrs/Month
m Average ATCO Staffing Employees/Month
m Average capacity usage %/Month

m Number of flights Flights/Month
m Number of flight hours Hrs/Month

m Operational costs €'000/Month
Operational revenues €'000/Month
m Budgeted investments in safety €000/Month

m ATC delays Mins/Month
m User definable User definable
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Correlation analysis (examples)

= Correlation analysis is a method that enables the identification of a variation link
between more sets of time series
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Pareto analysis (examples)

= A Pareto analysis is a method developed to detect the contributing factors, which
generate most of the incidents. It relies on the non-linearity of causal phenomena.
Non-linearity may be explained by the 80/20 law: there is a probability that 80% of
the effects are caused by only 20% of the causal factors. In reality, these
percentages may differ
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“Forecasting”, What-if tool

Decision making is made possible thanks to the following elements:

= Observability: the use of consistent and comparable metrics to measure all relevant
states of systems required to be managed. The state vector (system’s output) is
measured at defined present times, thus allowing record of past states.

= Controllability: the use of methods or levers to effectively control the system, by
applying a control vector (system’s input). The controlling methods eventually show
their effects in the future, after a certain delay (system’s latency).
= Forecasting: a method to predict the future evolutions of the system, or the response of
the system to internal and external stimuli.
In absence of any one of these three pillars, the system is not manageable.
Forecasting is particularly relevant in the framework of managerial functions: forecast

and plan, organize, command, coordinate, and control

—-> ———  Historic data
Time
flow B
T ” — ——  Forecast data
Nl
............ What_lf data

— — ® Nowecast data

Observing
latency
Controlling
latency

Past Future
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Daily number of occurrences

Noise reduction 9
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= Safety data are subjected to “noise” (variations in the output results due
random irrelevant factors).

= Random irrelevant factors often play a role in incidents and accidents.

= The number of incidents * severity is a random variable and is naturally affected
by data noise.

= Noise masks the useful and relevant information

= APF 2.0 considers the use of a noise filter for the data. This can be achieved by
applying a moving average to filter out some irrelevant inputs.
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[ =4 In summary and Depending On Your Data
Supports Positive Safety Supports Leading Indicators,
KPAs / KPls
Management accounting of Correlation Analysis
costs
Pareto Analysis Multiple Counting
Modeling and (basic) Data noise reduction
forecasting via the What If
Tool
Changeable time units Adjusts for data semantics

paradox (higher numbers can
be good, etc.)

Warning when limited data
makes results statistically
questionable
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= The APF is not a stand alone tool and current measurements
must be maintained.

= The APF identifies “what” is happening, “where”, and “when”
through both trending and diagnostics:
= This allows for focus of resources to identify problem area.

= As additional metrics, with greater granularity, are introduced into the
APF (e.g through eTOKAI), it will enable the quest for “why.”

= The key word: prioritisation! The APF is best at pointing out
where things happen and also where to get the biggest bang
for the buck.
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Thank you for your attention !

Demo and Questions



