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Subject: Airline Delay Trends; CAB Data File for the

years l~)76—l977

For the past several years, we have been i.ssu4 ng annual

reports of trends in delays experienced by the nation ’s

P scheduled airlines operating from the 20 largest domestic

airports. These data which are processed by the

Transportation System Center , are derived from the bl ock

operational—time information , both ground and airborne ,

sent to the CAB as part of the airline ’s monthly reporting

system. By comparing the times actually recorded in

commercial service with a fixed standard of goo’:l

performance , comprehensive esti.mates of airline h1.ock—time

delays were derived and categorized according to f7ight

number , airline and aircraft type. A further separati on

of the ground component of delays into their arr ’~va’ and

departure directions, was made possible by combining the

CAB data base with the ground time information provided by

the Port Author ity of New York , New Jersey for the three

major airports serving the New York City area. (For a

more complete description of the data and the methodology

used in estimating delays, see FAA Report EM—74-1~.,

“Airline Delay Trend s, 1972—1973”). Previous reports

presented these delay data in all of this considerab’~e

level of detail: Airborne delays for 325 individua ’s

route segments were categorized according to the air~ ine
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and ahcr~ ft equipment serving the route; ground de 1 ays

for 20 individual airports were categorized according to

arrival or departure direction , and by the hourly

Interval, Nbusy n (0700 to 2259 hrs.) or “dun” ‘2300 to

0659 hrs.) dur’ng which the ground operation took place.

The data are still being compi l ed in this level of d~�tat 1

for use in specific study projects, and are available on

request from the FAA , Office of System Engineering and

Management, (AEM—l00). They will no longer be issued ~n

published vers~ons, however. Instead , we have been

attempting to arrive at a summary format which wil Y

provide highlight information concerning the genera 1 trend

in operatLonal delays encountered throughout the system .

We think that a format satisfactory for this purpose is

provided by the percentage array shown in figures 1 thru 3.

To begin with , tables iJa and ‘.b, (p. 9) which have been

reproduced from previous reports, provide a list ing of the

airlines anti a~ rports included in the data base.

Delays are defined as the difference between the
operational times actually experienced by the airl ines,
recorded by the CAB , and the nominal time shown in tables
1.2 and ].3. These nominal standards were actua lly

I

1~
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.. Id~iiL’ij[~achieved in commercial operation during a given month in

the index year of 1972. The standards times and the month
in which they were observed to occur, are shown for the

• airborne portion of the trip , by individual route segment
(e.g. “7209” indicates that the best operational time was
achieved in September 1972). Several route segments may
be involved in a single cross—country trip, but each
segment is reported separately. By comparing the segment
time actually experienced during a given month with the
nominal standard that has been established for th :s
segment , an estimate of delay is defined . In attempt~ngto establish trends , it is necessary on1 y that the
standard remain fixed .

In figures 1.3 thru 1.7, (pps. 21—25) the operational

times experienced for individua l flight numbers for a

month of scheduled airline services have been compared to

standard times for the approximately - 325 route segments

that were actua ’ly flown out of a theoretica ’ lim i t of 380

segments resulting from a max trix of 20 airport or (g’ns

and destinations. The delays ‘riere summarized for a fu ’l

year and then arrayed in an accumu~ated percentage

distribution of numbers of flights whose delays were less

than or equal to the “n” minutes shown on the abscissa;

“n” being a parameter of the analysis.

distributional array shown in figures 1.3 thru 1.7 s a

convenient method for displaying trends in the total

operational time performance for the 20 airport network .

A simi lar array of the percentage distribution of delays

~s shown for the airborne component only in figures 2.3

thru 2.7 (pps. 26-30). By superimposing these profi les
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from one year to the next, trenis in delays are readily ‘

identified . The more “bowed” or extended to the right the

profile is , the greater is the increase in delays. By

using these profiles in this manner , ~t can he seen that

no dram atic increases in delays have taken pl ace for the

air~ort network described during the years for whi ch the

data are available. It is clear that the shifts ‘n

profi les for the 5 years for which data are shown have

been very small; all profi les fail within a narrow range.

It facilitates comparisions in these profiles to se’ect

any given precenti le shown on the ordinate axis an’-l to
— 

compare the trend in delays shown on the absc~ssa. Thi s

comparision is shown in table 2 (p. 31) for the 50th

percenti’e:

Note that there has been a “mixed” trend from 1973 to

1977 in the total block time performance of the scheduled

airlines, (co ’umn A.) with peak years occurring i~ ~Q74

and 1977. A break-down of thi s block time performance

into its ground and airborne components (the airborne

component is shown in column B) indicates that the

airborne component of delays has been decreasing from the

peak year shown in 1974. Thus, the observed Increase tn

total block times observed in ~977 is due to de 1 ays on
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the ground ; the system-wide increase in the ground

component, measured at the 50th percentile , is

approximately 0.5 minutes for the year from 1976 to 1977.

It is , of course, possible to compare operational times

against 
~~~ 

performance standard , and not just the ones

shown in tables 1.2 and 1.3. As an analytical exercise in

order to provide a frame of reference for the ~imension of

• the delay being reported in this FAA study, the CAB data

were processed and compared to the standards imposed by

~~--- - the scheduled times published each month in the Official

Airline Guide . The cumulative percentage distribution of

delays measured against this , OAG , standard is shown in

figures 3.3 thru 3.7 (pps. 32—36). The OAG standard is

observed to be much more lenient than the standards shown

in tables 1.2 and 1.3: Delays measured against OAG

schedules at the 50th percentile are on the order of 2-3

minutes , (see table 2, Column C) and not the 12-13 minutc’~
;

estimated according to the definition USed in this

analysis and shown in Column A; 33% of the flights are

not delayed at all when measured against CAG published

standards , and 85% of the flights are delayed less than 10

minutes (figures 3.3 thru 3.7). The main reason why the

delay estimates measured against published schedules show

very good compliance is ~hat the delays are alread y built
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into the 6Chedules. Another reason is the fact that the

CAB data do not include de~ays caused by equipment

failures or by the late boarding of aircraft. They

include only those delays incurred once the aircraft is

mov ing under its own power from the departure ramp to ~ts

subsequent ful l stop arrival at the destination ramp .

The OAG—standard delay data shown in table 2, Column C,

(p. 31) show a similar pattern of peak—year de2ays in 1974

and 1q77. However, it must be stressed that these OAG

data are provided as a frame of reference only, since OAG

schedules do not satisfy the condition that the standard

for defining airline delays be fixed and constaflt . As

stated previously, changes in OAG schedules are frequently

made in order to conform to changes in operational

experience .

The comparison in average monthly delays for the l atest

years 1976 and 1977 can be observed from figure 4.1 ,

(p. 37) which provides a graphical presentation of

airborne and g -ound delays for a composite route made up -
•

of the top 50 segments. Note that these data , in their

annual summary form , confirm the previously noted pattern

of a slight decrease in delays for the airborne component
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of blocktime delays for the year 19Th to 1977 , an-i an

increase of 0.5 minutes for the ground componen’- .

A tabular presentation of similar data , summ ari’.e:~ for the

years 1972 thru :977, for a composite route made up of the

top 50 segments is shown in table 3 (p. 38~ . Note that

the delays for this smaller network (50 route segments

compared to the total of 325 actually f’ own) confirm the

pattern of a “mixed” trend: no dramat ic changes have

taken place; the highest block -.ielays werc- ceac h e d  ~n

1974, but the ground component of these delays for 1Q7 .

and 1977 already exceed those shown in 1974.

The m o n t h l y  p a t t e r n  of a i r b o r n e  de lays  fo r  a se 1 ecte~

number of i n d i v i d u a l  rou te s  c o m pr i s i n g  the  l i s t  of t h e  top

SO segments , is shown in  f i g u r e s  4 . 2  t h r u  4 . 1 1

(pps . 39 — 4 8 ) .  The nominal s t a n d a r d s  a g a i n s t  w h i c h  the

performance is being measured in order to define delay~

were taken from table 1.2 and are shown on the bottom of

the figure.

The l ist of top 50 route segments is dominate~ by the

nation ’s busiest airport , O’Hare International (ORD) .

Table 4 depicts the trend for average month ly airho rn~

delays at ORD , for the years 1972 thru l~ 77 (p. 4~fl . The

~—~~~--~~~~~~~~ : ~~~~~~~~
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flight ac~tivity levels shown represent the numbers of

observations contained in the CAB data base for the 20 x

20 ma trix of airports included in this FAA study. Note

the familiar airborne delay pattern for ORD of a peak year

in 1974, wi th continued im2rovement since then. In

addi tto!’, there has been a significant improvement in the

“worst month” performance for the year; a worst peak of

0:24 minutes of ai rborne delays in 1974 has been reduced

to 0:17 minutes in l’)77. This lowering in the peaI~

average monthly airborne delays at ORD during 1977 is

confirmed by the measure of the standard -deviation

calculated for the twelve months of the year. The

improvemen t in making delays more consistent and less

lispersed is shown by the estimates f~ r the values of

standard deviation shown in the last co~umn of table 4.

The standard deviation of 2.8 minutes in 1977 reflects a

considerable improvemen t in the abi l ity to reduce peak

delays. In 1972 , the standard deviation was 4.2 minutes.

Any comments, questions or requests for more detailed

information should be directed to me at AEM— l.00, 426—9553.

SEYMOUR H. HOROWITZ

Program Manager , AEM-IOO
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