CDM MEMORANDUM

From:
Mike Golibersuch and Ken Howard

To:
GDPE Team

Subject:
Proposed CDM Data Quality Report Card

Date:
June 15, 2004

This memo presents an initial proposal for a CDM Data Quality Report Card. This is in response to an action item from the GDPE workgroup meeting on May 24-26 at Metron. There are a few caveats before jumping into the report card itself.

· The Data Quality web site and database currently generates only three of the four metrics requested by the GDPE workgroup (time-out cancels, cancelled but flew, and undeclared are available; time-out delays are not). We have made a proposal based on these three. We expect to be able to incorporate the fourth in the near future.

· We did not combine the metrics into a single score. Our feeling is that the data is very easy to interpret as presented, and that a participant should be required to meet an acceptable level for each metric.

· The sample report card contained within shows data for all flights. We can also show the grades for only flights at pacing airports and only flights involved in GDPs.

Overview

The Data Quality Report Card (DQRC) provides a measure of the quality of the data feed for each CDM participant. Data quality is one of the primary concerns of the traffic flow management community. Poor data quality can negatively impact the system by creating inaccurate traffic demand predictions. Over-predictions may cause the FAA to issue traffic flow management initiatives that are unnecessary or more restrictive than necessary. Under-predictions may limit the use of strategic initiatives and lead to more re-active actions, such as ground stops and airborne holding, which tend to have a more costly impact on the operators.

Each of the metrics chosen for the DQRC relate directly to the ability of ETMS to accurately predict traffic demand within the traffic management planning time frame. The DQRC metrics are as follows:

· Time-out cancels – A time-out cancel is a flight that ETMS expects to operate, but either never does, or operates well after its ETD. ETMS has no alternative but to wait for some time period after the expected departure time and eventually drop the flight from the demand predictions. The current rule is that a flight with a flight plan or a CDM flight create message is time-out canceled by ETMS 90 minutes after its ETD; a flight only with OAG data is time-out canceled 10 minutes after its ETD.  (Changes in these rules were recommended at the last GDPE meeting.)  A sample scenario of a time-out cancel is: the participant submits a CDM create message for a flight, does not operate the flight, and never sends a cancel message for a flight. If a participant sends a cancel message for a flight, it will not be considered a time-out cancel. Time-out cancels cause ETMS to over-predict the traffic demand. For grading purposes, time-out cancels are computed as a percentage of all flights created in the ETMS database for the participant.
· Cancelled-but-flew flights – A cancelled-but-flew flight is a flight that the participant cancels but that ends up operating. A sample scenario of a cancelled-but-flew is: the participant sends a CDM create message, files a flight plan, sends a CDM cancel message, and then ETMS gets a departure message for the flight from ATC. If the participant cancels a flight but re-instates it with a CDM message before it operates, the flight is not considered a cancelled-but-flew flight. Cancelled-but-flew flights cause ETMS to under-predict traffic demand. For grading purposes, cancelled-but-flew flights are computed as a percentage of all flights cancelled by the participant.
· Undeclared flights – An undeclared flight is a flight that operates without prior notice to ETMS. The prior notice can be either the flight being in the OAG schedule, or the participant sending a CDM create or modify message for the flight. A sample scenario of an undeclared flight is simply a flight that operates and for which a flight plan is the first notification that ETMS received of this flight. Undeclared flights cause ETMS to under-predict the demand. For grading purposes, undeclared flights are computed as a percentage of all of the participant’s flights that operate.
Sample Report Card

Attachment 1 shows a sample of the proposed report card, based on actual CDM messages received during the period December 2003 through May 2004. Each airline’s performance was computed in percentage terms for each of the 3 metrics as just described, and then converted to a letter grade as described in the next section. The report card shows grades for the current month (May in this example) on the left, and for the most recent 6-month period on the right
. The report also shows the total number of operations for each airline during the current month. 

Grades are defined as four levels:

· A (blue) – Very good

· B (green) – Satisfactory

· C (yellow) – Marginal

· F (red) – Unacceptable

The bottom portion of the report card shows the distribution of grades for each metric and timespan. For example, for the TOC metric in May, 18 participants had an A grade, 12 had a B, 11 had a C, and 5 had an F.  

Attachments 2, 3 and 4 show the grade distribution for each metric during May in more detail, and illustrate that “Unacceptable” grades are generally assigned only to those participants whose data quality is significantly worse than the overall average. 

Our thinking is that a participant would be required to have no unacceptable grades on any metric during the 6-month time span, and would be expected to make corrective actions to improve marginal performance to at least a satisfactory level. Poor grades for the current month could be interpreted as early warning signs of trouble, but since some month-to-month fluctuation is to be expected, it is proposed that the grades over the longer 6-month time span serve as the primary measure of an airline’s data quality.

The current thinking is that the report card would be produced monthly and distributed to a designated representative for each airline. Since these are the same metrics that are currently tracked on the CDM Data Quality website, each CDM participant could access the website to view additional diagnostic details about their performance on each of the metrics. For example, a participant could find out the specific flights that contributed to the cancelled-but-flew grade. If desired, an online version of the report card could also be deployed on the website eventually, with online links to the additional diagnostic details. 

Technical Details

The proposed grading scheme is based on average performance and variability for each metric across all CDM participants. The idea is that airlines performing significantly better than average (that is, that have a lower percentage score for a metric) will receive good grades, and those performing significantly worse than average will receive marginal or unacceptable grades. 

Table 1 shows the average and standard deviation of the scores for each metric, computed across all CDM participants, during the 6-month time span from December 2003 through May 2004
. 

	
	CDM Participant Average
	Standard Deviation

	Time Out Cancels 

(% of Planned Flights)
	1.7
	1.7

	Cancels that Flew 

(% of Airline Cancels)
	2.1
	1.8

	Undeclared Flights 

(% of Flights that Operated)
	1.4
	1.4


Table 1. Average and Standard Deviation of Performance Metrics.

Breakpoints for converting percentage scores to letter grades were determined based on the following formulas:


A = At least .5 standard deviations better (lower) than average


B = Between .5 standard deviations better and .5 standard deviations worse than average


C = Between .5 standard deviations and 2.5 standard deviations worse than average


F = More than 2.5 standard deviations worse than average.

The breakpoints computed using these formulas are shown in Table 2. For example, an airline with less than .8% time out cancels gets an A, between .8% and 2.5% gets a B, between 2.5% and 6.2% get a C, and more than 6.2% gets an F. This conversion table was used to generate the letter grades in the attached sample report card. 

	
	A
	B
	C
	F

	Time Out Cancels 

(% of Planned Flights)
	% < .8
	.8 < % < 2.5
	2.5 < % < 6.2
	6.2 < %

	Cancels that Flew 

(% of Airline Cancels)
	% < 1.2
	1.2 < % < 3
	3 < % < 6.6
	6.6 < %

	Undeclared Flights 

(% of Flights that Operated)
	% < .7
	.7 < % < 2.1
	2.1 < % < 4.9
	4.9 < %


Table 2. Percent to Letter Grade Conversion Table

Issues

Following are several additional comments and issues regarding the proposed grading scheme:

· The conversion chart in Table 2 is meant to be a starting point for discussion between FAA and the participants. The breakpoints could be set differently, depending on whether a more lenient or strict grading “curve” is desired.

· Once appropriate values for the conversion table have been set, it is proposed that the breakpoints should remain fixed from month to month, and would only be recalibrated periodically (for example, once a year).

· Should a minimum number of flights be required before a letter grade is assigned to a metric? For example, if a smaller airline has cancelled only 8 flights in a month, and 2 of these flew, should it receive an “F” (25%) on the “Cancels That Flew” metric, or should it be flagged as having insufficient flights to receive a grade for this metric?

Proposed Data Quality Report Card

A draft of the proposed Data Quality Report Card is on the next four pages.  The GDPE Group can evaluate this and make suggestions.
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� In the example, grades for some newer CDM participants were incomplete over the 6-month timespan. These are shown in gray, as they would be for any new participant until a full 6 months of message history had accumulated.


� First, a percentage score was computed for each metric and each CDM participant over the 6-month time span. Then, the average and standard deviation of the percentages was computed, and are shown in the Table. This means that each participant’s percentage scores are equally weighted in the Table, regardless of airline size. 
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