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Introduction 

Over the past several months the Volpe Center has been working on identifying measures of CDM data quality, gathering raw data, and developing analysis software to generate these measures from data collected.  The issue of CDM data quality is important both for the purpose of ensuring the integrity of data being provided by participating airlines, and for the purpose of determining the qualifications of non-participating airlines for inclusion in the program. The ultimate objective of Volpe Center work in this area is development of a website in which airline analysts could review various statistics compiled by Volpe concerning the quality of their CDM data, including comparisons with other participating airlines.  Before such a website can be established, however, CDM data quality metrics must be defined.  

At the CDM Working Group meeting on 28 October, Volpe Center efforts underway in this area were described and nine separate metrics in the categories of completeness, timeliness and accuracy were proposed.  Responses to this proposal indicated differences of opinion among the Working Group concerning the formulation of these metrics.  It was decided at this meeting that a sub-group be formed to discuss the matter further and define appropriate CDM data quality metrics.  

During and after the 28 October presentation, Volpe received suggestions for alternatives to the nine metrics proposed.  A memo dated 20 November listed a number of alternative metrics, based on comments received, for consideration by the Data Quality Sub-group.  On 24 November, a sub-group telecon was held to discuss CDM data quality metrics.  

A number of comments were raised in this telecon.  Some were specific criticisms regarding the metrics list of the 20 November memo, while others were more general suggestions for data quality analysis.  Significant comments received by Volpe during and after this telecon included the following (in no particular order):

· Without further analysis, it is not possible at this time to tell which of the various alternative metrics listed on the 20 November Volpe memo are the “best” for determining CDM data quality.  

· One suggested measure was ratio of “bad” messages to total CDM messages sent by an airline.  The question was raised whether this ratio was meaningful, or whether simply the absolute number of incorrect messages was the true indicator of airline data quality.  The point was made that an airline could choose to send as many messages as it wanted, if this measure were used, to “dilute” this percentage. 

· Timeout cancels are currently impacting demand forecasts and causing a reduction of compression benefits during GDPs.  Further, it appears that most problems causing timeout cancels originate with the airlines themselves.  To address these problems, it is very important for CDM data quality analysis to focus on the timeout cancel issue.  

· Instead of using the metrics listed on the 20 November memo for timeout cancels with CDM data, replace them with the following two metrics, which better characterize the quality of airline input

Timeout cancels with FS only

Total timeout cancels

 
and




Total timeout cancels – total timeout cancels with FS only

Total flights cancelled with FX messages

· While metrics should be collected and compiled for participating airlines, it is also useful to collect at least general statistics regarding non-participating airlines, general aviation and military as well (obviously, those metrics specifically addressing CDM messages could not be collected for these flights).

· A scheme for aggregation and organization of CDM data quality analysis results should be established.  For example, it may be logical to report data for major carriers aggregate with data for the sub-carriers for which the major carrier sends CDM messages.

· IPE for notification times is not a valid concept, since notification times are single data points for each flight, which do not vary over time.  

· EDCT compliance should be added to the list of metrics.  This addresses the previous comment that airlines should not be penalized for data quality problems that are beyond their control.  

· Since logic of compression and revision is based on availability of good earliest runway times of arrival (ERTAs), reliance on default values provided by FSM may not result in optimal CDM benefits.  Data quality analysis should give airlines an incentive to make software changes required to generate more accurate ERTAs. 

· CDM data quality analysis should be used to verify that daily downloads contribute to improved accuracy of airline data.

· A few airlines are still sending event times of questionable quality.  CDM data quality analysis should focus on problems currently being experienced with runway and gate times, with the objective of requiring airlines to be more diligent in assessing the quality and completeness of their data.  

Proposed Course of Action

Based on comments received, the following course of action is proposed:

· The metrics list will be revised as appropriate (see below) to address specific criticisms raised.

· Efforts will be undertaken at Volpe to develop software to generate all the metrics on this revised list, including those not already being calculated.

· Volpe will automate the collection and organization of these data.

· Volpe will analyze the various metrics to determine which are superior to others in terms of identifying data quality problems.

· Once a sufficient body of data has been collected and analyzed, a report will be issued to the CDM Working Group concerning preferred data quality metrics.

Revised Metrics List 
The following list updates the metrics proposed for consideration in the 20 November Volpe memo.  The list begins with a number of general statistics describing an airline’s operations and CDM activity.  It then progresses to a list of metrics.  As noted previously, the shortest time period for which each of the statistics in the list below can be reported is one day.  They can be aggregated by week, month, year, etc.

As experience is gained through analysis, standards can be established for each measure that proves useful.  Such standards need not be a single value.  They could vary by size of airline, or could be established as ranges including a “minimum” and a “target” value.  In the long term, an airline’s CDM data quality performance could be determined by reviewing the behavior of its data quality metrics in comparison with these standard values.  

GENERAL STATISTICS:
Total flights

Scheduled (OAG-listed) flights

Unscheduled flights

Total cancelled flights

Airline-cancelled flights (by cancel message type)

NAS-cancelled flights (by cancel message type)

Total departures

False cancels

Timeout cancels

Unscheduled timeout cancels

Timeout cancels with no CDM data

Timeout cancels with CDM data

Flights with CDM data

Total CDM messages

DATA QUALITY METRICS – COMPLETENESS: 

Total Unscheduled flights with no CDM notification

Unscheduled flights with no CDM notification 

Unscheduled flights

Unscheduled flights with no CDM notification 

Total flights

Unscheduled flights with no CDM notification 

Unscheduled flights with no CDM notification for all participating airlines

------------------------------------------------------------------------------------------------------------------------

Total Cancelled Flights with no FX Message

Cancelled flights with no FX 

Total cancelled flights for the airline

Timeout cancels with no FX 
Timeout cancels with no FX for all participating airlines

------------------------------------------------------------------------------------------------------------------------

DATA QUALITY METRICS – TIMELINESS:

Average FC advance notification time

Sample size from which average FC advance notification time was calculated


FC advance notification time range(s) within which 50%, 75%, 90%, 95% of FC 

messages fall

% of FC advance notifications above a preset target value (say, 2 hours)

Average FC advance notification time

Average FC advance notification time for all participating airlines

------------------------------------------------------------------------------------------------------------------------

Average delayed flight advance notification time (from FM messages)

Sample size from which average delayed flight advance notification time was calculated


Delayed flight advance notification time range(s) within which 50%, 75%, 90%, 95% of delayed flight FM messages fall

% of FC advance notifications above a preset target value (say, 2 hours)

Average delayed flight advance notification time

Average delayed flight advance notification time for all participating airlines

------------------------------------------------------------------------------------------------------------------------

DATA QUALITY METRICS – TIMELINESS, CONT’D.:

Average FX advance notification time

Sample size from which average FX advance notification time was calculated


FX advance notification time range(s) within which 50%, 75%, 90%, 95% of FX 

messages fall

% of FX advance notifications above a preset target value (say, 2 hours)

Average FX advance notification time

Average FX advance notification time for all participating airlines

------------------------------------------------------------------------------------------------------------------------

DATA QUALITY METRICS – ACCURACY:

Average ETE prediction accuracy

Sample size from which average ETE prediction accuracy was calculated


ETE prediction accuracy range(s) within which 50%, 75%, 90%, 95% of FX messages 

fall

% of ETE predictions within a preset target value (say, 10 minutes) of actual

Average ETE prediction accuracy

Average ETE prediction accuracy for all participating airlines

Integrated predictive error (IPE) for ETE predictions

------------------------------------------------------------------------------------------------------------------------

Average delayed flight departure prediction accuracy

Sample size from which average delayed flight departure prediction accuracy was 

calculated


Delayed flight departure prediction accuracy range(s) within which 50%, 75%, 90%, 95% of FX messages fall

Percent of delayed flight departure predictions within a preset target value (say, 15 

minutes) of actual

Average delayed flight departure prediction accuracy

Average delayed flight departure prediction accuracy for all participating airlines

Integrated predictive error (IPE) for delayed flight departure predictions

DATA QUALITY METRICS – ACCURACY, CONT’D.:

Total false cancels with CDM data

False cancels with CDM data
Total false cancels

False cancels with CDM data
Total cancelled flights

False cancels with CDM data
False cancels with CDM data for all participating airlines

------------------------------------------------------------------------------------------------------------------------

Total timeout cancels with CDM  (FC or FM) data

Timeout cancels with FS only

Total timeout cancels


Total timeout cancels – total timeout cancels with FS only

Total flights cancelled with FX messages

Timeout cancels with CDM data

Timeout cancels with CDM data for all participating airlines

1
2

