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LETTER OF TRANSMITTAL

To < The Chairman, Alr Transport Committee

From: The Chairman, 0%D Panel

I have the honour to submit the report on the work of the Panel
on Origin and Destination Statistics, which held five Sessions; the
first and second in Montreal in October 1959 and June 1960, the third
in Paris in April 1961 and the fourth and fifth in Montresl in March 1962

and February 1963.

Chairman
Panel on Origid .and Destinatidn Statistiocs

Montreal, 27 February 1963
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PANEL ON ORIGIN AND DESTINATION STATISTICS
FINAL REPORT
PART I - INTRODUCTION
Establishment of the Panel
1. The Panel on Origin and Destination Statistics was éstablished by the Council in

May 1959 with terms of reference as suggested in Recommendation 9 of the Third Session of
the Statistics Division. It originally consisted of individuals nominated By 10 States,
Argentina, Brazil, Canada, Federal Republic of Germany, France, Netherlands, Sweden,
Switzerland, the United Kingdom and the United States. IATA was invited to send
observers to all Panel meetings. It was uaderstood that States could replace their
nominated Pancl Members by other nominees if desired and that their Menmbers might be
accompanied by advisers. At the end of 1959; the Council approved the addition of a
nominiee from Spain to the Panel, bringing its total membership to 11,

2. The Penszl has held five Sessioms; the first in Montreal in October 1959, the
second in Montreal in Junme 1660, the thirg in Paris in April 1961, the fourth in Montreal
in March 1962 and the Final Session in Montreal in February 1963. At the first Session
Mr. B.J. Darling, the Canadian member of the Panel, was unanimously elected Chairman and
he was re-clected at all subseguent Sessions of the Penel. The members, advisers and
observers that attended each Session are shown on the opposite page. Mr. B. Kortekass,
Chief of the Statistlics Section, acted as Secretary of the Panel; Mr. A.M. Lester, Chief
of the Ecdnamlcs and Statistics Branch, zcted as ICAD Adviser.

3. 43 directzsd vy the Alr Tranaport Committee, the Panel carried cut its work in an
informal mazmner and did not kezp minutes of its discussions but an interim report was
prepared after each of the first fouwr Sessions indicating the subjects discussed and the
Prograss made.

Texrms of Reference nf the Pangl

Owing to the contuoversiel natrre of the subject, the Termws of Refersace for the

ool bad bsen carefully drefted in sore detail by the Statistics Division and after con~

a:ab1e discussion they wers approved by ths Council when establishing the Panel. They
z divided into three parts as follows:

p.,

m LA N SN

PRIMARILY

(1) To anglyne the advantoges, difficulties, and costs to be met in
zollecting, compiling, ¢ollabing and disseminating statistics of true
origin and destinatlion of passengers (by cities);

(21) to include in this anglysis the exploration of the following steps
with rospect to the amount of detail which may be reported at various
stages in the development of the programme:

(a) number of passengers srigivated in the country of the reporting
airlines;

(b) true origin;
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(c) true ordigin and dzstination;

(d) true origin and desfination and on-system origin and destination of

the reportinmg airling;

(8) true origin and destiratisn end on-system »cigin and destination of
811 girlives which co-opdcated i the transportation;

(f) true ordgin and destination, and cn-system origin and destination of
all airlines plus all stop-overs;

SECONDLY,

( 111) to study also the edvontages and dizsdventages of different systems, for
zrample those in which tha objestives ave on-line origin-dsstination (LOD)
2r co~system origin-destimmtion (50D) by themwselves or in combination with
nther objectivssy

TO_CORSIDEER ALSO

(s¢) recommsmdations as $o appropriate methods for the implementation of the
initial feasible steps peccsasxy to assure useful world-wide origin-destina-~
tion statistles and for progressive transition to more complete reporting;

(*c') aiternative sources of the statistics, such as ticket sales, ticket uplift,
or other sourcess

(ﬂ.) the devalopment of sultabls methods of sampling;

(vi1) the advantages and dlsadvantages of variocus methods of processing and
publication and make recimmendations as to the most feasible method.

Arrangement of the work

Se In carrying oat these Tarms of Refersmoe ths Panel studied first the different
types of origin and destination statistisg that bad already beem discussed in the Statis~
tics Divisien and ryelewsd the methods of enllection in use by varicus governments. It
was then declded that the best way To proceed with its wvork would te to examine specific
propogals by which ICAD might collect end pubidsh world-wide O&D stahistics, establishing
criteria by which thsy might te avaluated and then, so far as pnssible, evaluating them
point by point. The Pauel Menlers wors tharsfore asksd 1o submit detailed dsscriptiors
of any schemes that seemzd worth syamindirg ia this way. Several descripijons wera sub-
mitted cut of which two wers selected which begsme kndwn aa the *U.S. Centialized System"
and the "French Airport Systen". The other mewbers of ths Pael would like to put on
record at this point an expression of thelr apprecistion of the work of the French and
U.S. Members in making these presentatiors, which greatly facilitatsd the work of the
Panel,

b The subgsquent work of the Panel consisted of analyzing and studying the
various elemenbs of the problam as set forth ir the Terms of Reference in relation to
these two piropodesd systeas.
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To The analysis of the difficulties and costs to be met in collecting, compiling,

and disseminating statistics of crigin and destination by the two proposed schemes (paras
(I) of the Terms of Reference), are to be “ound in PART V of this Report,

a, The expressions "true origin" and "true destination” occurring in paragraphs (1)
and (x1) of the Terms of Referevce were evamined carefully by the Pamel in its work and
ii was decided that the word "true" tended to confuse a number of issues since in many
trips a variety of different origins and destinations may be considered to be "true" for
different purposes, The Panel, therefore, does not use these expressions in its Heport
{see PART II of the Report), although they may still be used in contributions made by
Panel Msmbars which appear as Appendices to this Report,

9. The analysis of the advantages of 0&D statistics in general (para. (i) of the
Terms of Reference) and of the advantages and disadvantages of different systems {parae
(221) of the Terms of Referenc:e), and to a lesser extent of the advantages and disadvan-
tages of the various methods of processing and publication (para., (v11) of the Terms of
Refersnue), raised the difficulty frequently met by the Panel in the course of its work,
that the advaniages of any statistics are related to the need for them and ths uses to
which they may be put, These were matters on which the Panel had little direct information
and concerning which it was not asked to reach conclusions, In order to make some progress
on these points, the Panel prepared a tentative list of possible uses to which these sta-
¢tistics might be put by various types of users and has based its studies on these, recog-
nizing that it might be desirable tn obtain more definite information before any final
coneclusions could be reached (sse PART III of the Report). A suggested questionnaire for
possible use in obtaining information concerning nesds and uses is given in Appendix G

10, The Panel also prepared a list of criteria by which the usefulneas of 0&D
statistics might be judged once the queation of needs and uses has been settled, This
list of criteria which is given at the beginning of PART V was then used to make a tenta-
tive evaluation of the two proposed schemes,

21, The various degrees of detall set forth in paragraph {31) of the Terms of
Beference, and the differsnt systems of 0&D statistics referred to in paragraph {(131),

were studied with great care by the Pansl and it was found possible both to prepare some
definitions and to limit ths nunber of corcapts worth studying (s92 PART II of the Report).

12, Methods for implewenting the initial feasible steps necessary to assure useful
world-wide 0&D statistics, and for progressive transition to mors complete reporting
para. {zv) of the Terms of Referencs), were congidered with respect to both the schemes
ses last section of PART IV of the Bepors).

13, Many alternative sources of 0&D statistics were considered (paras (v) of the
Terms of Ref erence). Bach of the two proposed schemes contains its own recommended source
(s2e BART IV of the Raport).

14, The devslopment of suitabtle methods of sampling (para. (v1) of the Terms of
Reference) was examined at various times by the Panel, principally with respect to the
Centralized Plan but also with respect {o the Airport Plan, A repert on sawpling techni-
ques and accuracy is given in Appendix 10,

18, The advantages and disadvantages of various methods of processing and publication
of D&D statistics for an ICAO system (para. (vii) of the Terms of Referencs) were studied
specially by the Panel and the results are given in PART ¥V, A note on the use of elec-
tronic data processing equipment for analysing 0&D statistics is given in Appendix 4.

donendices

16, Al Appendices attached to this Reprri are listed in the Table of Contents.
: to 10 which form an i
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Qther matters

17, The question of possible legal obstacles to the collection and publicaticn of C&D
statistics by [CAQ was discussed by the Panel, Some members referred to laws of the.r
States which might prevent disclosure of the statistics that would identify individuval
airlines, No position could be taken by the Panel on this subject but it was decided that
a guestion to the existence of any legal difficulties might e included in the suggested
questionneire, Attention of the Panel was drawn to Article 67 of the Convention whizh
obligates govermments of States party to the Convention to ensure that the statistics
required by the Council will be filed with ICAO, irrespective of any national laws or
regulations,.

18. Regarding the publication of statistics the Panel noted the following statement
made by the Secretary, "... the Secretary General would be prepared to give a firm
commitment that certain information collected by microefilm copy of the ticket in the way
described in (Appendix 1 to this Report) would be withheld from disclosure to persons
other tnan those required to deal with them in ICAO, It would be understood that ths
scheme incorporeting this confidential .element would have been approved by the Council,
so that the withholding of information from Council members themselves would thus have
Council authorization."

19, The following statement of the official position of IATA with regard to the
zollection of 0&D statistics by ICAO was given to the Panel:

"A substantial majority of IATA%s members are opposed to the c¢llection
of any form of origin and destination statistics by ICAO, This opposition was
based primarily on the amount of work and expense involved, but also included otner
considerations, such as whether this type of data would be timely or meaningful,
Without in any way prejudicing this position, TATA is particularly opposed *o the
airport system in view of the very heavy burden it would impose on the carriers."

20, The Chairman of the Air Transport Committee -addressed the Panel on the finsl day
by the following:

"1 want to take this lascopportunity of thanking the msmbers of the
0&D Panel for the excellent work you have done, I think I can gc so far as
to say that you have set a record in ICAQ regarding both the quantity and the
quality of the work you have turned out. No previcus Panel has ever worked so
long or so hard: and certainly ro Panel ever covered the ground more thoroughly,

In scientific procedure it is agreed that the first step toward the
solution of a problem is to state the problems This you have done in a most
thorough and efficient manner, Regardless of such future acticn as ICAQ may
take on this guestion there is no doubt that the work you have done in
disclosing all the intricacies of passenger movements involved and analysing
these in such a way as to fit them into an understandable pattern will be of
value in the collection and processing of aircraft statistics for many years
to come,

I realige that many of you have made personal sacrifices in order
to attend these meetings, It is also realized that the States that have so
generously permitted you to aitend have done so at some sacrifice both of
your services and in some cases in encountering considerable cost in making
experimental runs to determine how some of the procedures actually work,
On behalf of the Air Transport Committee I want to thank you for the work
you have done and your States for msking you available to do it,”
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PART II —~ MEANING AND DERINITIONS OF URIGIN AND DESTINATION

2Y. The meaning of Origin and Destin-tion in relation to an act of transportation
seems, at first consideration, to be reasonably simple. It is basically the naming of
the places where a trip starts and where it ends., It can be appliesd to any forum of
tranaport and to passengers, freight and mail, But aithough the tasic concept might
appear simple, its application to international air passenger traffic is extremely
complicated because the concept of a rassenger trip has firs* %o be defined, a problem
which has given rise to much discussion and controversy in ICAO and between Member States
for many years.

2Ze A passenger trip can include tha use of several forms of transport. In most
existing origin and destination statistics of air iraffic, ground transport before and
af%sr an air trip is excluded. This is a first simplification which the Panel has
adopted,

234 &n air trip may consist of a series of successive stagss.s This fact has been
overtly rscognized in exisiing concepts of 04D by the use of such %technical terms as
"trae® or "initial" origin and “true® oxr "uditimate™ or Yfinal" destination. In consider-
ing definitions of origin and destination, the Panel recognized thie ambiguities inherent
in the continusd use of the term ®{rue™ in its statistical sense, since the word "true"
in the sense of "real™ origin or destination could vary depending on the purpose or
concept involved, The Panel, therefore, decided teo abandon the term “trus® which appears
throughout paragraphs (1) and (11) of tha Panel's Terms of Reference and at the same time
to use the abbreviation TOD for tickeV origin and destination as described in paragraph
28 below,

24, The Panel grappled for & long time with the problem of definition, examining
many facets of the problem and many possible concepts, including those concepts which
had previously appeared in a varisty of contexts as well as new concepts suggested by
Panel members, Among those considered weres

*effective® origin ard destination, which would take into account
ground transport at the beginning and end of an air tzip;

"purpose® origin and destination, which would reflect the main
intent of the passenger;

* stop-over” origin and destination, which would distinguish those
points which a passenger bag an intention to vieit, as distinct
from merely changing aircratt;

"ling" origin and destination and “roufs™ ¢yigin and destinatisn,
which would refer to peints of eabarkation and disembaykation on
services or on routes specified in a bilateral agrecument,
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But although these coricepts were considered of descriptive interest in relation to
specific circumstances, the Panel rc¢jected them all as concepts which could form part
of 2 rigorous set of definitions of general application in ICAQ Origin and Destination
Statistics. For example: no practical basis could be developed to distinguish between
stops that represent an intention to visit (stop—over) from other stops that are made
solely to change aircraft.

25 The Panel decided that for practical purposes a passenger trip should be
defined in terms of the information given on a passenger ticket, including conjunction
tickets and intermediate surface stages where indicated. A passenger ticket is made up
of one or more coupons, each valid for one stage of a trip. The definitions given in
paragraph 28 are therefore based on the tickel and various selected elements of informa-
tion contained therein. (see page 9) For ICAO statisties, tickets involving inter-
national stages only would be used and the definition would cover any domestic sections
of international tickets,

26s Passenger trips described on the ticket may be considered in terms of two
basic types, “one-way" trips and "dual directional" trips. IFor many requirements of
origin and destination statistics it is considered desirable to divide "dual directional
trips into two "one-way" trips and to analyze each directional part separately. However,
this introduces & number of complexities., The distinction between the two basic types
is not always clear since many trips which might be classified as "one-way" involve a
considerable element of return towards the point of departure. Furthermore, many trips
which take the passenger dback to his original point of departure are e¢ircular in nature
(circle—trips) and may even be predominantly in one direction as in a trip around the
world. In ¢zses where the passenger wishes to visit several places, & concept of
"multiple destination" might be considered appropriate but this is excluded if a dual-
directional approach is adopted.

27 The problem of dividing such trips into two directional parts can only be
resolved through the establishment of a set of rules by vwhich more or less consistent
decisions can be taken. Existing collections of Origin and Destination statistics have
had to face this problem and must have had to devise such rules, For dual directional
trips in vhich the return portion is an exact duplicate of the "going" the determination
of the break-point does not present any problem. For dual directional trips in which
the roturn portion is not an exact duplicate an arbitrary rule is required, such as
breaking the trip at the furthest point from the origin. ¥For trips in which a passenger
returns part way, 4 rule must be establiched to diffurentiate between a "one-way" {rip
and an “"open—jaw" trip, the latter term being used for a dual directional trip which
tal:es the passenger “near® bui not entirely back to his point of departure. The creation
of these arbitrary rules inevitably imposes limitations on the usefulness of the sta=
tistics for certain purposes. lNevertheless, the adoption of the procedure permits the
developnent of directional origin and destination statisties, Since details of each
directional trip mzy be drawn from a coupon actually lifted at some stage during that
dircetional trip the analysis of each part of a dual directional ticket could be more
closely related to the passenger's actual trip in point of time than if the information
for the entire ticket were taken from any one coupon.
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28, The Panel recognized that using the ticket information to define vne

passenger trip and breaking "dual directional™ tickets into two directional trips
inevitably introduces arbitrary simplifications. However, these simplifications have
enabled the Panel to arrive at precise ‘‘efinitions which are necessary for the develop-
ment of fully meaningful statistics. The main consequences are as follows:

(1) Ground transport before or after the air trip is excluded.

(21) More than one ticket may be issued for a trip. Where these tickets
are issued in conjunction, they can be treated as one ticket, but
occasionsally the tickets may be issued separately.

(1ii) Information taken from any oae ticket coupon with respect to other
stages of a directional trip may misrepresent the actual pattern
followed since the passenger msy change his itinerary en route.

(1v) A directional trip reported in one statistical period may actually
apply in part to a different statistical period.

(v) The act of splitting a dual directional trip into two separate
directional trips disassociates the two directional parts
involving some loss of information. For scme types of round-trips
it also involves the arbitrary selection of one point as the
directional destination/origin.

The definitions of Origin and Destination established by the Panel are as
follows:

TOD Ticket Origin and Destinatioa

The first and last points on a whole passenger ticket (or

tickets issued in conjunction). A ticket may consist of one

or more coupons., The ticket origin is the point of embarkation
of the first coupon and the ticket destination is the point of
disembarkation of the last coupon. For "round=trip", "circle-
trip" and “round the world trip", the ticket origin and the ticket
destination coincide.

(It should be noted that the abbreviation TOD in this
Report stands for ‘ticket 0&D' and not for
tTrye OXD',)

DOD Directional Origin and Destination

The firast and last points on a one~way ticket and the first

and last points on each of the iwo directional parts of a
"round-trip", "circle-trip", “open-jaw trip" or "round the world
trip" ticket.,

(This is the concept that replaces the term 'true
08D* wherever used in the work of the Panel.)
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SOD On System Origin and Destination

The points at which a passenger enters and leaves the system

of an airline on & one-way trip or on each of the two directional
parts of & "round-trip", "circle-trip", "open-jaw trip"

or "round the world trip" ticket.

COD Coupon Origin and Destination

The point of embarkation and the point of disembarkation covered
by one flight coupon.

(This is the smallest entity of an air trip.)

Routeing

A listing in sequence of cities of two or more CODs appearing in
a single ticket.

(This concept would be applicable in conjunction with
TOD, DOD and SCD concepts as defined above where two
or more coupons are involved.)

29. An illustrative example follows on pages 10 and 11 of an international trip
of typical (but not abnormal) complexity, analyzed into its various component parts.
First a reproduction is given (page 10) of the ticket for this trip and then a diagram
is given (page 11) of the trip with the various 0&D definitions given in terms of the
places on the ticket. The first reproduction of the ticket shows flight coupon no. 1
of ticket number 12345 and the second shows flight coupon no. 1 of ticket number 12346
which is issued in conjunction,
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Name of issuer of the ticket (agent or airline)
Place of issue
Date of issue
Ticket number
Flight coupon number
Serial number of conjunction tlcket(s)
Ticket origin and -destination
Pare calculation, including:
(1) Place of origin, places of change—over between carriers, fare
construction points and place of destination
(11) Name{s) of the carrier(s) involved
(111) Fare for the completerouteing, including tax, covered by the
ticket, or tickets issued in conjunction with one another
9) A section containing basic coupon details (for trips needing
more than four coupons these details are contained in consecutive
conjunction tickets)
A) (i) Ticket origin
11) Transfer points between flights and/or carriers, points
where a change of class of service takes place and
(lllg Ticket destination

WA &0 -

B) (1) Name of carrier for the sections involved
(11) Appropriate flight number for each section
(111) Date of departure from each station indicated
Local time of departure from airport
(v) Reservation status for each section of the trip
Cg Fare class/basis
D) Date of expiry of the ticket
E) (13 Free baggage allowance applicable to each leg of the itinerary
11) The checked weight and pieces and the unchecked weight
P) Name of Pas8Senger.
10) Airline identification-number of coupons.
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Example and analysis of a complete passenger air ticket

STOCKHOLM
LONDON gg COPENHAGEN
i
MONTREAL FRANKFURT
f PARIS \

cpo.-ooooconoousoqttoob‘-‘- .
NEW YORK ePReEIRIPIRITOINGS N ZURICH

LEGEND: ——Q-— = = = Transfer points from sesesecss. Carrier unknown
one carrier to another
-——o—-.—- —
—f7F———— Tranait point = Direction

DEFINITIONS: COD: Each leg represents a COD.
The journey is composed of 8 COD's.
SOD: 1) Montreal - Frankfurt
2y Frankfurt - Stockholm |SOD split in directional
3) Stockholm - Frankfurt parts.
4) Frankfurt - Zdrich
5) Zurich - Paris
6) Paris ~ New York .
7) New York - Montreal Carrier unknown

DOD st 1) Montreal ~ ZUrich#
2) zAarich - Montreal

TOD t Origin : Montreal
Destination: Montreal

7 Zurich is the furthest point on the ticket from
Montreal, according to great circle distances.
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PART II1 =~ POSSIBLE USES OF O8I STATISTICS
Introduction
30. The Teius of Befersrns of the Panel did not include considération of

whether or not any need for ozigin snd dsstination statistics exists in the govern-
ments of ICAO Contracting Statsus or elsswhere, but it was necessary for the Panel to
consider the possible uses fo whiech such statistics might be put in order to assess
the comparative value of diffsrent origin and destination types and systems. The
Panel therefore prepared a list of possivle usss, based chiefly upon the results of
a questionnaire circulated by ths U.S. goverrment to airlines, aircraft manufacturers,
eccnomic consultants, ete., but utilizing aise the experience of Members of the
Panel and the Secretariat to suggest possible uses in governments and in ICAD itself.
This list is given below, but it should be =mphasized that the Panel has taken no
position as to the existence of a dawand for 0&D statistics for these purposes or
how strong such a demand might be if it exists. The list should therefore be
regarded as merely an indication of the way in which statistics of this kind might
be used, thus serving as a tenbtative guide in considering the various possible
systems and methods, '

Questionnaire
31. In the course of this part of its study, the Panel came to the conclusion

that the Air Transport Committee or Council might, in dus course, wish to explorse
further this question of the nsed for 0%D statistics and the uses which they could
serve before deciding whethey ¢r no% ICAO should produce such statistics. More
definite kncwledge of the uses of 04D statistics would also help to choose the best
asystem since different uses involve different kinds of data. The Panel has
therefore prepared a preliminary draft which the Committee might use as the basis
for a questionnaire on the uses of 0&D statistics if it wishes to pursue the matter

(see Appendix 9).
Tist of posaible uses

32. (a) Route planning and devalopment

Developing sound youte patteins based on traffic requirements
through planning of new routes and modifications in existing
routes,
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(v) Planning air services

Planning the volume, classes, fares, aircraft types and pattern
of scheduled services best suited to the needs of the travelling
public, Evaluating the effectiveness of the schedules operated
in meeting traffic demands and competitions

(¢) Developing and administering sales programmes, including travel promotion

Planning sales programmes, including travel promotion, advertising
campaigns, geographic, distribution of sales activities, and evaluating
the results of sales efforts,

(a) Developing new aircraft or aircraft engine designs

Establishing range, sizé, speed, interior accomodations and other
design requirements for flight equipment on the basis of the
particular travel markets to be served.

(e} Airport planning

Planning the requirements for future airport facilities on the basis
of the anticipated nature and volume of traffic to be served.

(f) Airways planning

Planning airways to conform with present and future flight operations
as measured by the distribution, volume and future potential of
pagsenger traffic.

(g) Investment analysis

Analysing the traffic distribution and forecast potential development
of individual airlines with a view to evaluating their securities for
investment purposes.

(nh) General economic analysis in air transportation, including forecasting

Research, special studies and forecasting in the economics of air
transportation not encompassed in the specific needs in (a) through (g)
preceding,
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(i) Data for studies of tourism, travel and migration

ICAO O&D statistics might provide the air transport secticn of general
statistics on tourism, travel and migrations, The United lations, in
coroaltation with several interested specialized agencies and their
member governments, is at jpresent studying these statistics in the hope
of improving them for a wide range of different purposes,

(j) Data for statistical studies of general economic activity

Air transport O0&D statistics, if available, would, from time to time,
form part of the statistical material in general studies of
international economic activitiess

(k) Data for use in bilateral negotiations

Information concerning the probable volume of passenger traffic to be
expected from the addition to or modification of traffic rights
exchanged in bilateral agreements,

(l) Information relating to the implementation of the terms of
bilateral agreements

Information concerning the origin and destination of passengers
carried by each airline as & check in the implementation of the
traffic rights granted by bilateral agreements (where these are
based on clagsifications of traffic according to its origin and
destination),

(m) Data for studies of various forms of multilaterslism in the exchange
of commercial rights

Multilateralism in the exchange of commercial rights remains an
ultimate objective of ICAQ. It is also being studied by ECAC
and may later be studied by other regional organizations. Such
studies might utilize O0&D statistics to show the probable effect
of various types of multilateralism,
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PART IV ~ DESCRIPTION OF THE TWO PROPOSED SYSTEMS FOR ICAQ O&D STATISTICS

33.1 In the preceding two sections of the Report the Panel has been concerned
with questions of definition of Origin and Destination Statistics, and their
possible uses, in a general manner unrelated to any specific method of collection.
In the following two sections of the Report, the Panel turns its attention to
methods. As indicated in the introduction, the Panel has confined its main study
of the methods to two proposals put forward for examinstion by Pamel members.,

The two propc:als were submitted by the United Stvates and the French members,
raspectively. The Panel generally assisted in the examination and the evaluation
of the two proposals bul for convenience of exposition the two systems are referred
to as the "U.S." Centralized System and the "French” Airport System. The words
“Centralized" and "Airport" reflect the two principle features of the systems.

The two proposals are described in full detail in Appendices 1 to 7. A summary of
them is given below together with a commentary on their main similarities and
basic differences.

3.2 Under the U.S, Centralised System, international airlines of ICAQ member
States would be required to microfilm a continucus systematic sample selection of
lifted flight coupons and to transmit the microfilms to ICAO for processing of O&D
atatistics. The sample would consist of all coupons for international flight stages
with serial numbers ending in zsro or as otherwise siipulated in the approved sample
plan. Since collection by microfilm involves no ticket analysis there is no change

in either the cost or accuracy of collection whether the scope of the statistics
include a single element or the entire information on the ticket. National governments
would direct and review the airlines ticket selection and microfilming operations and
arrange the transmittal of the microfilms wo ICAO, Processing and publication of data
would be entirely a function of ICAO. The use of electronic data processing equipment
is proposed in order to permit the publication of DOD statistics with full routeing
detail within an acceptable time lag. Machine processing time on the IBM 7090 for the
quarterly U.S. domestic 0&%D survey is less than 20 hours including print out.

33.3 Under the French Airport System, airlines' staff at international airports
of member states would complete a form for each departing international flight
resording selected details from lifted flight coupons or other documents (load sheet)
of enplaned passengers. The airport would be assigned responsibility for collection
of reports and control of report content. The completed documents would then be
forwarded to national governments for transmittal to ICAO either in the form received
or after transfer to punch cards or summary tabulations. The remainder of the
operation would be carried out by ICAO using machine processing methods.
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34, The basic objective of the two systems is the introduction of a world-wide

system of Origin and Destination Statistics by ICAO. There are fundamental
differences in methods and in approach as explained in paragraphs 36 and 37. The
similarities are that both systems propose that data concerning the trips of
passengers on international services should be sent to ICAO for processing and
periodic publication. Both systems refer to the data shown on the passenger ticket
as defining a passenger trip between the places shown, these places themselves
defining various types of origin and destination (COD, DOD, etc.) as given in

PART II.

35.1 The basic difference of method of the two systems is in the means of
collection and in the processing of the data. In the U.S. Centralized System, the
data would be collected by photomicrographing ticket-coupons at airlines head

offices and would be wholly processed at one point, at ICAO. In the French Airport
System, the data would be derived by airline agents at airports on forms either

from ticket-coupons, in the case of COD-DOD, or other flight documents, in the

case of COD alone, and entered on statistical reporting forms, (On these forms

other statistical elements could also be entered). The U.S. Centralized System proposes
a 10% sample of ticket coupons and the French Airport System proposes a 100% coverage
of passengers departing from airports on international services both scheduled and non-
scheduled,

35.2 The basic difference of approach between the two systems is that the U.S.
centralized system starts with the microfilming of flight coupons sampled, which
collects all the information contained in the ticket (DOD and its component pa.rts)
and then proceeds to a selection of the elements desired for publication,

3543 The French airport system collects only the elements which have been
predetermined for publication; information giving the origin and destination of
passengers on a flight, and which are collected from loadsheets (COD system), informa-
tion giving the directional origin and destination which are extracted from the ticket
coupons (DOD system). The U.S. zentralized system starts thus with the whole passenger
ticket including the detail of the routeing, while the French airport system starts
with the smallest component, the COD, with the possibility of collecting more complete
information giving in addition to the COD the directional origin and destination
without other routeing detail.

36. The costs of both schemes vary ac¢cording to the amount of detail to be
anslysed and published. Cost calculations made under a number of assumptions are
given in Appendix 8. The minimum cost of the most limited alternative is $187,974,
at 1961 levels of traffic, and the maximum cost under the proposals is $824,134.

37. A tabulated description of the two systems follows in comparative form to
show the main similarities and differences of the two systems.
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U.S. Centralized System
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ATTACHIERT A (Cont'd.)

COMPARATIVE DESCRIPTION OF
U.S. CENTRALIZED AND FRENCH AIRPORT SYSTEMS
FOR INTERNATIONAL PASSENGER ORIGIN AND DESTINATION STATISTICS

U.S. Centralized System

French Airport System

A. THE FARTICIPANTS AND THEIR FUNCTIONS

Airlines

Airlines of JCAO Member States operating
international scheduled services would
microfilm (or otherwise copy) lifted
flight coupons from a sample of inter-
national passenger tickets with inter-
national segments as they arrive at
their central offices. (All coupons

of the sampled ticket would be micro-
filmed.)

Airports

Airports not involved.

The station staffs of airlines at in-
ternational airports of Member States
would select the required information
and fill out a form for each inter-
national flight, schceduled or non-
scheduled.

International airports of ICAO Member
States would collect the airlines' sta-
tistical reports, enforce complete re-
porting and control report content.

National Governments of ICAO Member States

The national governments would direct
and review the airlines' ticket
selection and microfilming operations,
and arrange the transmittal of the micro-
films to ICAQ.

ICAD
A completely centralized ICAO operation
would select, extract, process, verify and
publish data from the microfilmed flight
coupons received from Member States. With
the consent of the States concerned, it
could also provide special tabulations to
meet particular needs of ICAO and other
users involving any information on the
ticket

The national govermnments would send to
ICAO, after verification, either the
forms collected by their international
dirports or more processed data (punch
cards or sunmary tabulations).

A centralized ICAO staff or a company
under contract would transcribe on punch
cards the statistical data shown on the
forms and would publish them periodically.
With the consent of the States concerned,
it might also provide special publica-~
tions in order to meet particular needs
of ICKO or of other possible users
involving any information reported to
ICAO.
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krench Airport System

B, NATURE AND SCOPE QF DATA COLLaCT:ED

Data Source

Lifted flight coupons of passenger tickets.

coD

Flight coupons,
Load sheets, etc.

Dop
Flight coupons.

Scope of Data

All of the information contained in the
passenger ticket would be made available
for processing by transmission to ICAO
of microfilm copies of ticket sampled.
This information includes but is not
limited to:

a) City of initial ticket origin

b) City of ultimate ticket destination

¢) Intermediate cities of transfer
betwegn airlines

d) All other intermediate cities in
the ticket roateirg.

e) Class of travel for each passenger
stage

f) Name of airline used for each
passenger stage.

Depending on whether ICAQ adopts, on a world-
wide scale, ‘the COD or DOD system of sta-
tistics or a combination of both, the scope
of the data to be collected will be as
follows:

COD_ System

For each airport:

Date of departure of the flight considered;
Route of the flight from the airport

where the form is transmitted;

Number of passengers taken on, broken

down by debarkation stop on the flight.

DOD - COD System

For each airport:

Date of departure of the flight considered;
Route of the flight;

Directional origin and destination of each
pessenger, and the coupon destination of

each passenger on the flight considered.

Operations and Services Covered

Scheduled revenue services of international Scheduled and non-scheduled revenue

operations of ICAO Member State airlines.

services of all international operations
from ICAQ Member State airports.
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U.5. Centralized System

= P27

French airport System

C. COLLECTION AND REPORTING METHODS

Continuous systematic 10-percent
sample of international passenger
tickets.

Complete coverage of passengers enplaned
on international flights.

Collection and Reporting Procedures

The airlines would select ‘and micro-
film the lifted flight coupons for
international passenger stages under
tickets with serial numbers ending
in zero or other designated sample
basis. 7The microfilming would be
done at a convenient stage in the
ticket accounting procedure selected
by the individual airline.

The airlines would submit the micro-
films to ICAO through, or under the
direction ofy the national governments.

The adoption of a COD system would mean
that the airline personnel would merely
have to report on the OD form by station
of destination the data already entered
on the airlines' load sheets, generally
without consulting the flight coupons.

If on the contrary it is a question of
a DOD system, the flight coupons are
consulted to determine the origin and
the directional destination of the
journeys.

The airline stations would submit the

statistical reports to airport authorities,

vhich would forward them to the national
governments., 7The latter would send the
reports, or punched cards or summaries
therefrom, to ICAO.

Report Periods and Timing

The microfilmed flight coupons would be for-
warded to governments once a month, within

a matter of days after the end of the
monith in which the coupons arrived in the
carriers' office.

The airline stations would file the
statistical report with airport autho-
rities within 24 hours after departure
of the flight covered .

Transmission to ICAO by national govern-
ments would depend on the method adopted.
If the statistical reports themsclves
are forwarded - about 5 days after their
completion. If punched cards -~ about

10 days following the end of the month.
If statislical summaries - about 30 days
following the end of the month.

Reporting Forms and Instriuctions

No report form required (only mie¢ro-
filmed flipht coupons would be
cubmitted to ICAO).

ThHe statistical report form to be com-
pleted by airline stations would be
preseribed by individual Member States
to mect ICA0 requirements. 1t would be
part of an existing airvort report form

or g LepErate documendt.
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Prench Adrport System

Reporting Forms and Instructions (Cont'd.)

Instructions issued by ICAO for use
of Meuber States and airlines would
prescribe the traffic coverage, flight
coupon selection method, microfilming
operation, and procedure for trans-
mitting microfilms to ICAQ,

Di

A standardized punched card format to

be used by Member: States would be pres-
eribed by ICAQ, if this method of trans—
mission is adopted.

4 standarcized format for statistical
sumsaries to be prepared by Member States
would be prescribed by ICAQ, if this
method is adopteda

A manual of instructions would be issued
by ICAQ for use of Member States, air—
ports and airlines prescribing definitions
of terms, traffic coverage, collection
and reporting method, responsibility for
control of data validity, preparation of
punched cards and/or statistical summaries
(if adopted), and procedure for trans—
witting the data to 1CAO. A complete list
of States and airports participating in
the statistical collection would be
furnished and kept up to date by ICAO.

PROCESSING BY ICAO

Except for ticket selection and micro-
filming, the entire statistical opera-
tion would be performed by end under
direct control of a specialized facility
in ICAQ, This ceantralized production
would encompass the following steps:

A date will be decided (cut—off date)
after which no further microfilms will be
included- in the -analysis, etc¢, described
in the next paragraph. A complete list
of airlines from which microfilms are
available will be made,

Analysis and extraction of data from

the ticket coupon microfilms, Eliminate
duplicate coupcns by selecting only the
first one lifted for each one-way trip

by an dirline participating in the programme;
break round trip and open-Jaw trips into

two single-direction trips and determine
origins and destinations; select and record
the data to be included in the published
statistics on standardized work sheets.

This step would be done by specialized

steff of ICAQ.

The ICi0 operation would be primarily a
mechanical one of integrating and summari-
zing into final tabulations the data re-
ceived from Member States in report forms,
punched cards, and/or statistical suna~
ries. This could be done by an I1CA0 office
or by a company under contract wnich would
perform the following steps:

Determine the method of punching the
cards in relation to the data to be re—
corded on them and to possible develop~
ments of the form,

Would punch and check the cards directly
from the 0D forms.

Would centralize the cards punched by the
hewber States in cases where they punched
them themselves.
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French Airport System

D.

PROCESSING BY ICAO (Cont'd)

Preparation of data for machine pro-
cessing. Key punch and verify cards
from the work sheets. This work could
be either contracted out or done by ICAO.

Electronic machine processing. Convert
cards to tape, perform machine edit,
sort and summarize into final tabula-
tions suitable for photographing and
printing. The machine work would be
contracted out to a firm specializing
in electronic data processing (at least
so long as ICAQO does not have electronic
data processing equipment).

Vould integrate in the tabulations to be
published the data prepared by certain
States and the data processed directly
by ICAOC.

E. PUBLICATION OF DATA

Frequency and Time Periods Covered

Quarterly publication, covering either
calendar guarters or other gquarters selec=
ted to best coincide with seasonal changes,
is proposed. However, the data could be
published monthly, guarterly, semi-annually,
or annvally covering such time periods as
might be desired after weighing needs
against costs.

Publication could be monthly, quarterly
or semi-annually, it being understood that
an annual recapitulation would be pre-
pared. Quarterly publication would
appear to be the most acceptable compro-
mise between the desirability of provid-
ing recent data and the concern to avoid
excessive expenditure.

Time Lag

If microfilms are received in ICAO within
one month after the time-period they cover,
publication can be completed within two

to three months after the end of the period
to which the data relate, depending on the
procedures and machines used.

If the statistical reports or the punched
cards are received in ICAO within one
month after the time period they cover,
publication can be completed within the
two or three months following the end of
the period to which the data relate.

Content

K wide choice in the arrangement and detail
of the published data is possible. The plan,
as prescnted, proposes publication of two
sets of data, as follows:

First, for each city pair in the sample,
(1) the nunber of directional trips
classified by directional routing
(DOD/COD) and airlines performing the

There are many different possible methods
of presenting the data. The plan presented
proposes publication of the following

data: COD System
For each base city: Number of COD pas-

sengers routed from this city to a city
of reference and vice versa; total
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Content {(Cont’d.)

the transportation with travel class traffic passcing from ar? to the base city;
for each passenger stage and (2i) the classification of connections in decreas-
number of passenger stages (COL) with ing order according to number of passen-
directional routeing and travel class gers and the corresponding passenger-
identifieds kilouetres.

Second, for each city pair in the PO» and COD System -

sample, the number of tickets broken
dowvn by type of trip (une-way, round;
round-the-world, etc,)

Por each base city: DPassenger traffic
originating there, broken down by city
of true destination and traffic that
terminates there, broken down by city of
true origin., Data relating to the origin and
the destination of the passengers by
connections (COD). Lastly, number of
passengers who made either connections or
a stopover in such city, broken down by
city of origin and true destination, com-
pared with the total number of passengers
who went from such city of origin to such
city of destination, by all routes.

Formats
Illustrative formats for the pro- Pormats for the proposed publications as
posed publication-of data as des- described above are presented in
cribed above are presented in Sections I and 11 of Appendix 6.

Section V of Appendix 1. Vari-
ations on the Formats are attached
as Appendix 2.

Control Over Disclosure of Trata

The amount of information from the Since the initial plan provides that only
passenger ticket releascd through nonconfidential data are furnished to ICAQ
publication or other means would be by the Member States, their disclosure by
determined by prior agreement among IC40 does not pose any problem,

the MNember States participating in

the statistical program, Data pub- Bach Hember State would have and could use
lished would be made available simul- for its own purposes, as is the case with
taneously to all participating Member existing ICLO statistics, prior to its
States receipt and publication by ICLO;, all of

the data collected at its own airports
from both its own and foreign airlines,
ineluding identification of the reporting
airlines,
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Control over Disclosure of Data fCont'd.)

kelense of the data of one Member
Statle cor exchanges between particu-
lar States of their own data in the
form of special tabulations could be
accomplished subject to approval of
the individual States involved.

Submission of the ticket information

in the form of unsummarized micro-
films of flight coupons and the full
control of these by ICAO would guaran-—
tee confidential treatment in accordance
with whatever agreement might be
established.

The furnishing of data concerning a
State or exchanges of information
between Member States in the form of
special tabulations could be carried
out if the States concerned so agreed.

F. SPECTAL STATISTICAL SERVICES

The availability in ICAO of all the
information in the ticket, either in
edited machine tapes or the mic¢rofilms,
would make it possible for the central
statistical facility to produce, where
appropriately authorized, special tabu-
lations of published or unpublished
data to meet demands of ICAO, individual
Member States, airlines, and others.

Possibilities of special publications
would be limited by the scope of the
information shown on the airport forms.
With appropriate  authorization’

special tabulations of published oz
unpublished data could be made available
in order to comply with the requests of
ICAO or of the HMember States.

G. REPORT QUALITY

Not involved

Airports

Qualitative control: the airport
authorities would mske test—checks

to see whether the data shown on the
form agreed with the data contained in
the trip record. The knowledge that
the airport personnel have concerning
the characteristics of the traffic will
assist the discovery of errors.
Rectifications can be made quickly, In
addition, all forms are examined from
the point of view of general consistency
(their coding, numerical data ...)
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G. EBFYORT CUALITY {Cont'd)

rirports

Quantitative control: the airport
authorities would check whether all the
airlines had actually trancsmitted a form
for each flight: This function could be
performed in the central administration
if that would be more appropriate for
the national organization.

Central Administrations

Member States could review
periodically their airlines' ticket
collection and microfilming procedures
for conformance with the instructions
issued by IC.O, They could also test
continuously for completeness in the
microfilm coverage of the airlines,

A specialized staff would be developed
in IC%0 with full responsibility for
the quality of the statistics and the
knowledge and skill needed to dis—
charge this responsibility. Complete
centralization of responsibility and
processing would provide for maximum
accuracy and uniformity in the data.
The knowledge of world-wide travel
patterns and ticketing practices
acquired by the specialized staff will
greatly facilitate the detection and
correction of errors.

Reliability of the data would be
assured also through a comprehensive
electronic machine edit in which the
raw ticket statistics as extracted
from the microfilms would be compared
against a master list of verified in-
formation on airline service patterms,
airlineé and city codes, etc. (In
order that a worthwhile edit could be
performed, it is recommended that the
minimum information fed into the
electronic machine — even if less
detail is published — be those cities
in the routeing representing the
directional and on-system origin and
destination (DOD/SOD) plus the
participating airlines,.

Quantitative control: the central offices
would check.whether all the airports had
actually transmitted the forms collected
by them,

ICAO

ICAD would be responsible for the machine
processing, the arrangement of the format
and the publication of the statistics and
could make such tests for accuracy as
could be performed.
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H. POSSIBILITIZES FOR FUTURE EXPANSION

Expansion of Data

The total information contained in After a certain length of time it
the passenger ticket would be availa- would be possible, with the consent
ble to ICAO in microfilms. Therefore, of the. Member States, to expand the
the detail of the information produced original plan, whether it be ‘the COD
could be expanded, within the limits plan or the TOD plan, by collecting
of such total, without change in the further data to be posted on the
collection and reporting procedures of 0D form, and modifying the report
Member States and their airlines. procecdures.

In such cases, additional instructions
would be sent to the Member States.

Additional Participating Member States, Airports and Airlines

Additional Member States and airlines Additional Member States or airports
could enter the program at any time might join the system in force without
without change in instructions to other the necessity of amending the instruc-
participating States and airlines or tions already given, the list of parti-
in the procedures followed by the cipating airports being modified accord-
central facility in ICAO. ingly.

I. SCOPE AND MAGNITUDE OF THE STATISTICAL OPERATION

Airlines having to collect data

International scheduled airlines of International airlines (scheduled and
ICAQ Member States: 165 non-scheduled) that use the airports in
member countries of ICAO: 250

Points of microfilming of coupons
or of completion of forms

Central offices of scheduled international Ground departments of airlines at the
airlines of ICAQO Member States where airports of ICAO Member States served
coupons will be microfilmed: 165 by international flights: 5000

{based on the assumption that each airline
has only one central location for
microfilming.)

Points of centralization of microfilms
or traffic forms

Not applicable The forms completed by the airlines
will be collected at each airport of
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Points of centrai.zation of microfilus

or traffic forms (cont'd.)

Hicrofilms will be centiralized by States
for commmication to ICAD: 83 States,

ICAC Mewber States. The list of airports
will be prepared by ICi0. It can be
thought it will vary from 400 to 600.

The forms will be centralized by States
for cowmnication to ICAU: 83 States.

Flight coupons or forms processed

each year by the airlines

2.5 million of 25 million flight coupons
will be microfilmed. 1,980 microfilm
submissions will be made each year to
Member States.

COD system: 1,1 million forms will be
completed by copying documents prepared by
airlines for their own purposes and sub-
mitted to ICA0 through Member States.

DOUD~COD gystem: Read and analyse 25
milliop flight coupons from 1.1 million
forms which will be prepared and submitted
to ICAO through Member States.

Flight coupons or forms to be

processed each year by ICAO

2.5 million flight coupons will be read
and analysed and data from 1.7 million
will be extracted, punched and
verified on 880,000 punich cards. Cards
will be converted to tapes for pro-
cessing on electronic machines.

COD system: Data from 1.1 million forms
which will be punched and verified on 1.6
million punch cards for mechanical
processing.

DOD~COD system: Data from 1.1 million
forms which will be punched and verified
on 8.8 million punch cards for mechanical

processing.

J. SPECIAL EQUIPMENT REQUIREMENTS

Adrports

Not involved.

Microfilm camera (or other
copying device).

None.

Airlines

None.
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National Governments of Member Stutes

None.

IcAc
Ficrofilm viewers.

Key punch and verifier machines - if cards
are punched by ICAC staff rather than under
outside service contract,

Electronic data processing either under
outside service contract or by ICAC
through lease or purchase of equipment.

None, if the forms arc transmiited direct
to ICi0, Key punch and verifier machines -
if punched cards are to be submitted to
ICAO.

Data processing equipment < if statistical
summaries are to be submitted to ICAO and
if suiteble equipment is not already avail~
able,

Key punch and werifier machines - if cards
are punched by ICAO staff rather than under
outside service contract.

Tabulating machine(s) could either be rented
or purchased by ICAU.

_K. ESITMATED ANNUAL COSTS

See Part VI, page 43

L. POTENTIAL OFFSEIMIING SAVINGS

‘The international ticket statistics nade
available under this plan could meet many
needs of States and airlines for which

0 & D statistics are now collected by some
national governments {centrally or at air-
ports), could be exchanged between
governments and between. airlines, and
could be produced by airlines for their
own use. As a result, some of these
existing national collections might
possibly be eliminated or curtailed, In
addition, availability of adequate sta-
tistics from ICAO might ultimately reduce,
in some cases, the need for additional
States to impose new 0&D collection
requirements on the international airlines.

The participation of all the Member States
of ICA0 in world-wide origin and destination
statistics might permit simplification of
the national systems based on airport
docunients in those States which collect the
data both on arrival and departure of the
aircraft, since collection on arrival might
no longer be necessary. '
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M. POTENTIAL REVENUZES

The proposed statistical publication described under a preceding heading would have
considerable value to many users who could be expected to pay a reasonable price for

it.

Also special services could be made available, as descri .ed under a preceding
heading, for which charges would be made to the recipient parties.

The potential

revenues from sale of the published statistics and performance of special services
can be applied to cover ICAO's total costs of production.

N. ZELIMINATION OF DUFLICATION AND FILLING OF GAPS

Assuming that 100-percent participation
weie achicved there would be only a problem
of duplication. Urder this assumption, all
airlines would report all zero-ending
coupons for international travel. The
analyst at ICAD would scan all these
¢oupons using (for DOD) only those coupons
covering the first international stage

of each trip. Under this procedure there
would be no duplication.

If some airlines do not participate,
reporting gaps will be cre¢ated but can be
filled partially through the following
process. At the cut-off date, before
processing begins, the air carriers who
have submitted microfilms will be listed
and this will becume the list of partici-
pating airlines to-be used in preventing
duplications and filling gaps. HAs the
analyst looks at each coupon he deter-
mines whether it is the first international
segment. If so, the coupon is used.
Otherwise, he determines if any prior
international segment were carried by a
reporting carrier. If so, this coupon
is not used. 1If not, it is used.

This procedure will insure inclusion of
those trips where at least one inter-
national stage is by a reporting carrier.
It will not include those trips where all
international segments are carried by
nonreporting: carriers. In other words,
the gap.in the data will be confined to

The Airvort System, irrespective of partici-
pation, either under the COD system or under
the DOD system, does not entail any du-
plication: none is entailed under the

COD system because passengers are recorded
once only, at the time of embarkment, for
that part of their trip for which there

is a flight coupon.

~ None is entailed under the DOD system,
because the form prepared at the air-
port of true origin of each passenger
is the only one that is used for
counting passengers whose true origin
is at that airport

The System with 100% participation does
not entail any gaps either, since at
each participating airport no passenger,
whether on a scheduled or non-scheduled
service will be recorded on a form.

Gaps may occur, however, if the airports
of some countries do not participate in
the system. Such gaps could, to a certain
extent, be filled in the following cases:

-~ Under the COD system, whenever a passen-
ger who has embarked at a non-
participating airport disembarks at
a participating airport (an adequate
measure will be for the jatter airport
to prepare a form upon arrival of the
flight concerned);
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BLIMINATION OF DUPLICATION AND FILLING COF GaPS (Cont'd.)

international pascengers whose travel is
restricted solely to cu~system movements
over one or a combination of non-reporting
cerrierce If the non-reporting carriers
=12 confined to those handling small
volumes of traffie, the distortion would

be relztively unimportant.

0.

-~ Under the DOD gystem, whenever a passenger,
originating at a non-participating airport,
embarks, at a later stage of his {irip, at
a participating airport (a possible
measure will be for the latter airport to
have it mentioned on the form that a spscisl
mark is made,opposite the name of the non-
participating airport indicated,as the
passenger's point of origin).

YOSSIBILITIES FOR STLP-BY-STEP INTYRODUCTION OF EACH SYSTIM

=y completcly scparating the colleciion
and analytical process,the U.S. system

i¢ intended to minimize the burden on
airlines. The microfilming method is
designed to cut dowm both the ‘expense and
complexity of collecting 0&D Statistics
o that,to the extent that this result is
achieved in practice,these particular
obstacles to wide participation will be

T riced e

iieny wirlines already cciicct some form
of C¢D Statistics and,in this respect,a
basis for ulde participation at the
beginning would exist. The system,
however, is capable of step-by-step
implerentetion. For any group of par-
ticipnting carricers,the collection would
be corplete for their systems< The
ctolvinn of a new carrier to the system
swnld not affect procedures followed by
the other participants, and would require
only a slight modification of instruc-
tions Yo be followed by the centralized
processing staff at IC40, Extension of
the syctem by the reporting of new air-
lines would be independent of tlic
existence or quality of any local or
national systens of collection.

Theé U.S. Centralized System is also adapted
to step~by-step implementation of the scope
of the statistics. Since the entire
information on the ticket is collected in
the microfilming procedure, the statis-
tical publications could be started with
the processing of the minimum scope and
expanded step~by~step as experience
permitted a better asscosment of the costs
of processing and the needs to be served.

The French Airport System is alreacy applied
nationally by a certain number of countries,
either on a COD or DOD basis.

The progressive application of this gystem on
an international basis could start by the
linking together of national systems glready
in existence. Becuuse of basic similarity of
the statistics collected, this operation could
be carried out without difficulty by
standardising the information to be reported.

 Its fmmedinle results might include relatively

complete information between pairs of natioric
or within particular regions. Simplificctick
of statistical procedures might also te
possible, e.ge the elimination of remurtin @
of statisties of arriving airecraft, to 1in
extent that the same information could be
obtained from the aircraft depavture rcporiing
of cnother participating country.

The. further extension of the system could
procced along two parallel lines:

~ by developing COD statistics, from
countries collecting statisticc on thut
basis, into COD-DOD statistics by the
extension of uniform reporting methods
to the airports of the participating
countries;

- by extending to other countries the
regional COD or COD-DOD systems once
these systems have been perfected by
experience.

With the development of the COD system on
a regional basis, the information obtained
on traffic flow between participating
countries would be completes.
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PART V -~ EVALUATION OF THE ADVANTAGES AND DISADVANTAGES OF THE : 0POSED SYSTERS

38. Any ICAO system of collection of OD statistics must depend upon a very hi:sh degree
of participation to be widely useful to all member States., Participation by States should be
such that & high proportion of intermational civil aviation is encimpassed by any given
system adopted.

39. ICAQO Member States as a whole and individually in deciding whether an ICAQ
system is worthwhile would want to evaluate the advantages and disadvantuzes of ths
system in light of their own particular needs and uses, In order to assist in such
an evaluation process, the Panel has developed a set of basic standards of evaluation,
by which the usefulness of O and D statistics could be judged.

4Q. Evaluation Standards

A, Quality of information

a) Nature and limitations of sampling

b) Consistency and uniformity

¢) Reliability of 1% material collected
11) procedures.

B. Timeliness

ag Reparting to ICAO
b) Availability to users.

C. Completeness

a) Degree of filing
(1) Overall filing (without reference to regions)
(11) Geographical regions {by traffic areas, etc.)
b) Scope of information (1) collected
(11) in format

(111) expandability.
De Costs
a) Burdens to:
(2) 1CAO

{11) States

(121) Airports

(av) Airlines,
b) Compensationss

(1) Elimination or utilization of existing systems of reporting
(112} Revenues from sales.
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types of O & D statistics

The evaluation standards listed under Para. 40 cannct be considered in
isolation but need to be considered in relation to tlie possible uses and the possible
types of O & D. The Panel does not consider it within its terms of reference to pass
Judgement on the possible uses —— whether or not possible uses are real or important —
and in no way attempts to evaluate the usefulness of various concepts. However, the Panel
considersthat any proposed system of OD statistics should be evaluated in relation to
possible uses. Therefore, in carrying out its evaluation process, the Panel as a first
siep has applied the standards referred to in-pars.40 to the various possible uses
listed in Part III. The result of this examination is summarized as follows:

A. QUALITY

Obviously, a high standard of quality is desirable for all uses but quality
must be balanced against cost. It is only perhaps for a few possible uses that quality
is an overriding considersation.

Sampling

A world-wide O & D system based on one single sampling ratio might fail to
meet the requirements of some important uses. For high traffic volumes 10% sampling
could generally be considered adequate but for low traffic volumes, a higher sampling
ratio or even a 100% count might be necessary. For instance, for purposes of reviewing
capacity under bilateral agreements, it was commonly felt that a 10% sample would be
insufficient, except on the higher volume routes. For research purposes; it was felt
that 10% would in most cases be adequate. The degree of accuracy for various samples
under various conditions are shown in Appendix 10 .

Other quality requirements

A high degree of consistency; uniformity and reliability is desirable for all
uses, but here again, it is probable that for general research purposes under Items (e) to
(h)of the list of possible uses in Part III, suwch a high degree of reliability and uni-
formity is not so essential, especially as 0 & D data would be used in conjunction with
other information.,

B, TIMELINESS

The results of the survey on possible uses conducted within the United States
suggested that at least as far as users within the United States were concerned, a time
lag between three to six months was essential for the statistics to be of maximum use
and that & lag of longer than a year will generally seriously impair usefulness. Possibly
similar timeliness standards would be required by users in other countries.

The periodicity of publications is considered important to the question of
timeliness because the lower the periodicity, the greater is the average time lag in
the availability of the statistics. For some uses or users, monthly compilation might
be considered desirable but such frequency of general publication would not be practi-
cal although special analyses could be produced in this way.
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Airlines may need very Teisal O&D data of their own operations for managerial
purposes and it is considered unlikely that ICAQ 0&D statistics could meet this need,

As100% filing is unlikely, geps are almost inevitable in any system, at least

at the outset, The naturs of the gaps will vary according to the system adopted
and will affect the usefuiness for different purposes, Under ons system, it may
be possible to auhieve completiensss in individual areas or regions end under
another system, it may be pussible to achieve completeness for individual airlinese

(b) Scope of Information

Different local conditions and practices in ICAO Member States may result in
different evaluations of various 0&D elemenis and therefore different scopes
of information may be required,,

In some contsexts, information about passengers traveiling on non-scheduled
flights could be considered important. Where O&D statistics are collected
for both scheduled and non-scheduled services, the two should be separable
for the purposes ¢f analysis and publication,

Ds COSTS

The evaluation standard of "costs" is of high importance but it cannot be
applied to individual uses in isclation but only to the general usefulmess of the
statistics, One important aspsst of costs is the ability of an ICAQ system to replace
existing national systems of :¢llectucrs The possibility of substituting ICAQ for
national O&D statistics would depend very much on the quality, timeliness and completeness
of the ICAO data, Doubts were expressed of the likelihood that national systems would be
abandoned following the setting-up of an ICAQC system,
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42.1

4242

42.3

42.4

Application of evaluation standards to the United States (centralized)
2 proposed systens

The proposals submitted by the U«S. and the French Panel liembers are based on
completely different considerations and in order to evaluate them properly,
these differences must be kept in mind.

The U.S. system introduces a new concept for the collection of intermational
statistics which completely separate the collection and processing procedures
thus relieving airlines and States of all responsibility for the technical
statistical processing. An international orgasnization (ICAO) collects
statistical raw material which is then centrally processeds The scope of
information provided under the system is limited only by the content of the
basic document (the ticket). The system is based on the technological
processes of microfilming of tickets and on electronic computors which will
allow the realization of its maximum scope,

The French system follows more conventional methods of international
statistical collection which makes airlines, airports and states responsible
for technical statistical collection and processing in accordance with
standards set by the international organization (ICAO), Under this system
the statistical information is generated through national statistical systems
and then transmitted to ICAQ. Hethods of processing of data, transmittal,
etc, are adapted to local conditions.

The Panel has made an effort to evaluate the two systems through the
application of the set of evaluation standards developed by the Panel, and
which have been described in deteil in paragraphs 40 and 41 above.

The comparative evalustion appears on pages 37-42,
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U,S. SYSTEM

Le UALITY
(a) Mature and limitation
of sampling

(v) consistency and
uniformity

The system provides for sys—
tematic non-stratified samp—
ling of tickets., The system
has been costed on the basis
of & 10% sample but is adap—
table to other sampling ra—
tios. Whether or not it is
edaptable to stratified samp-
ling or other sampling prac-
tices has not been explored,
Sampling errors of a 10% sample
will not be significant for
high traffic volumes,; but for
low traffic volumes estimates
based on a 10% sample, par=
ticularly estimstes for short
time periods, will be subject
to fairly wide margins of
error. (See Appendix 10)

A very high degree of consis-
tenoy and uniformity in the
extraction of data should be
achievable, since extraction
is centralized and pexrformed .
by specinlized staff who would
develop high akills in inter-
preting tickets,

The system is based on
a 100% count of pas—
sengers departing on
international trips
from international air-
ports, In order for
this method to provide
a 100% coverage of ar=
riving passengers, all
international airports
would have to participate
or special procedures

-would have to be esta-

blished for counting pas~
sengers arriving from
nonparticipating airporta,
The system could in theory
be adapted to sampling
methods, A sampling
scheme applied to 400 or
more airports would be
difficult to implement and
control, but the possibi-
lity has not been fully
explored.

COD The extraction of COD

data, from load sheets, or
from ticket coupons or
from other documents is
straight forward and no
consistency problems arises

DOD It will be difficult

to ensure consistency and
uniformity of interpreta-
tion of complicated route-
ings in deriving DOD as the
processing of the source
document is dispersed over
some thousands of airline
stations and is performed

by airline personnel who

also perform other duties,
Local knowledge, however,
could be helpful where
problems of legibility arise.
If cards are punched and
processed by States, standard-
ized ICAQ procedures must be
followed to ensure consistency
of datas



0%D PaNEL
Fllial, REPORT
27/2/63

= %3 -

UaB, SYSTEM

FRENCH SYSTEM

(c) Reliability
(1) of material
collected

(11) of procedures

The first international coupon
lifted by a participating airline
for the DOD trip (which may :
contain several coupons) is used
for the extraction of data.

Changes in routeing, changes in air-
line, or cancellations may be made
after such coupon is 1lifted. There-
fore, the destination for the DOD
trip and its COD elements following
the coupon from which the data are
taken may not always be accurately
weasured.and no provision is made
for rectification of these
discrepancies.

The possibility of deliberate bias
in the reporting of information
could arise in two ways. Fixstly by
the allocation of the tickets nomi-
nated for the sample to purticular
traffic.’ This risk could be reduc~
ed by periodic changes in the ticket
number used for the sample. Second-
1y, by the omission from the sample
of tickets which were nominated to
be included. States could broadly
check the number of tickets submit~
ted by their airlines against other
alrline statistics available to
States.

Each coupon lifted is
used as the source of
data and as the indivi-
dual COD's are derived
from each coupon as it
is used errors through
ticket changes or can-
cellations do not arise
for COD data. For the
unduplicated DOD trip,
the first international
coupon lifted at & par-
ticipating airport is
the source of the data.
Changes may be made in
the ticket after this
coupon is lifted. There-
fore, the directional
destination nay not
always be accurately
measured. Other routeing
elements such as COD and
names of airlines would
likewige bve subject to
inaccurate measurement
if included in the DOD
routéing,

The possibility of deli-~
berate bias in the report-
ing of information arises
in two ways. Firstly, by
incorrect reporting of
data on the traffic form by

individual airline stations.

Secondly by the omission of
some traffic from the
reporting form. The sample
checks by airport staff
provided for in the system
would reduce the scope for
deliberate bilas,
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Protection agminst clerical and
mechanical errors in the trans-
eription and manual processing
of the data could be provided by
the machine edit in ICAO, which
has been included in each of the
five scopes costed.

Involuntary errors could
have the same effects and
could be remedied in the same
way. Furthermore, if the
staff had forgotten to
establish a form, that would
also be detected by means of
the comparisons made between
the number of aircraft
departures in one day and
the corresponding number

of forms.

Accuracy of the information

“entered on the forms is the

responsibility of airports
and States. ICAO staff has
only the function of general
supervision and control of
the tabulations.

TIMELINESS

(a) reporting to ICAO

(b) availability to
users

Microfilms of coupons lifted

are forwarded to ICAQ either

via State offices or directly by
the airlines to the Organization.
No intermediate processing is in-
volved in this system and very
prompt transmission of informa~
tion is possible. The airlines
would find it to their advantage
to microfilm the tickets as soon

as possible in order not to delay

their own revenue accounting.

Since all processing is done by
ICAQ, the data is available to
all users simultaneously after
publication by ICAO. Processing
can be completed in accordance
with a strict timetable by

use of a “cut-off" decision, so
that a decision can be made to

The system allows for the
possibility of the processing
of material by States before

.submission to ICAQO either by

summarizing the traffic form
or by the production of
punched cards. Unless States
followed standardized pro-
cedures such decentralized
processing would delay
transmission to ICAO more
than it would save processing
time in ICAO.

Since the system allows

for the processing of infor-
mation by States before trans-
mission to ICAO, each State
could have the information
relating to the traffic from
its airports before it is
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(a) Degree of partici-
pation

{v) scope oflinfor-
mation

(1) collected

The value of the system would depend
on a high degree of participation by
airlines which participation is, of
course, the responsibility of the
State concerned. However, the
gystem provides for the reducing of
gaps by utilising any information
contained on the coupons submitted
by participating airlines relating
to stages performed by non-partici-
pating airlines. Traffic coverage
would be complete for all partici-=
pating airlines, Gaps would there—
fore be confined to fraffic

travelling entirely on tickets in

which no participating airline is
involved., This technique for
partially filling the gaps is con-
fined to the ICAO processing stage
and does not require any special
procedures in the collection and
transmission of data.

All the information contained on the
ticket is collected and is therefore
available for processing without any
additional cost of collection or

transmisgion., The data transcribed

is taken from the first international

coupon lifted in a DOD trip.
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maintain timeliness by omitting late available to other users
reporters. Under this system infor- through publication by
mation will be complete at the cut- ICAO. Under this system
off date for all airlines from which information will be com~
microfilms have been received, plete at the cut-off date
for the departing traffic
of all airports from
which statistics.have been
received.
COMPLETENESS

The value of the system
would depend on & high
degree of participation by
airports which participa-

» tion is; of course, the

responsibility of the-
State concerned. Some
information about traffic
at nonparticipating air-
ports could be obtained
from participating airports
(e.g., by the use of
tarrival' forms) but this
would be a costly proce—
dure involving complicat—
ed instructions to air-
ports., However, even if
serious gaps exist, sta-
tistics relating to COD

and DOD traffic between
participating airports
would be complete and sta-
tistics of outgoing traf-
fic at all participating
airports would be avail-
able, To the extent to
which coverage in a given
area was complete, it would
be possible to obtain a
picture of regional traffic.
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(31)

in formst

For DOD trips corsis’‘ng of two or
more coupons, it is possibls that
the detail of thie sulsegu:snt coupuns
is not always complete (£or eiample
the date and the nause of ths carrier
is often left ‘opsa').

The maximen soop2 of detail for
publicatice which bas Teen included
in thez cost ssbimates of the system
is DOD with all COD's associated in
routeing sequence, with partiei-
pating airline and travel c¢lass for
each COD, Five differeut scopes
have besn coated; the simplest being
confined t0 DOD without imtsrmedi-
ate routsing.

(211) expandibility The scope of information made avail~

able to the user can be expanded to
cover all irfompation comtsined in
the ticket, withia agreed liwits of
disclosurz, This sxpansion would
involvs no extra cvsis in collecticn
or transmissica, but only in
procesaing., Insofar as the expanded
information is required by spesial
usars; considsratiou could be gliven
to re-covering svme or all of the
extia cests. A1l coupons of the
sample tickst are collectsd and
individual COD dats could be based
in each case on ths corresponding
coupon. with inorsases in the esti-
mated costs of processing, but not
of collection.

The scops included in the
eoat estimates is limited "to
COD and the DOD associated
with each COD. Non-scheduled
traffic is included.

The maximum scope of detail
for publication which has
been included in the cost
estimates of the system is
COD alone and 10D without
intermediste routeing. The
minjmm scope included in
the costing iz COD.

The scope of information
made available to the user
can bea éxpanded to cover
identification of eirlines
for COD without increasing
the geops of nollection, Any
further axtension of infor-
maticn could only be achieved
by extending the scope of the
information to be collected
at considerable increase in
costs to airlines and to
governmsnts., Any extsnsion
would probably affesct the
quality of all the infor-
maticn collected,
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COSTS

(as burdens

(b) compensations
elimination
or utiliza~
tion of
existing
systems of
reporting.

Tne costs (based on 1961) of opera-
ting this system arise at 165 air-
line head offices, at 83 Member
States and at ICAO. The costs for
airlines and for States derive

from collection and trensmission

of data and do not vary with the
scope of information to be proc-
essed and published. The largest
part of the cost fells on ICAO, for
the processing and publication of
the data, and their costs vary with
the scope of information. Because
total costs contain a large fixed
element, they do nol vary greatly
with variations in scope of informa-
tion to be published. The estimated
total costs, based on theoretical
calculations range from $240,000
p.a. for the minimum scope to
8414,000 for the maximum scope,
which includes a minimum of $70,000
for machine editing. Thus from a
costs viewpoint, the System is at
its greatest advantage for the
widest scope of information, and is
relatively costly for low scope.

In the long run, with a high degree
of participation, reliability and
timeliness, some existing national
systems of 0&D might be abandoned
and the need for new national
systems averted.

The costs (based on 1961) of
operating this system are
dispersed over a large number of
points: 5,000 airline stations,
between 400 and 600 airports, 83
Member States and ICAO. Actual
costs are likely to vary widely
between different girline
stations, between different
airports and between different
States. It depends on the local
conditions whether or not airlines
can absorb - in their normal
workload - the data-collecting
work at their airport stations.

In certain States or at certain
airports, the creation of
completely new procedures might be
required. Estimated costs based
on theoretical calculations show
that the largest part of the costs
falls on airlines, Total costs
are relatively low for the minimum
scope of information, but increase
rapidly with increases in scope.
Total costs range from $188,000
for the minimum scope to $824,000
for the maximum scope. Thus from
a costs viewpoint, the System is
at its greatest advantage for
minimum scope of information, and
is relatively costly for high scope.

Countries who already operate air-
port 0&%D collection systems might
utilize existing procedures. Few
countries operate DOD systems of
airport collection, but many
operate COD systems. In the long
run, current collection of
arrivals information at airports
might be abandoned. Airport
collection of O&D data might be
combined with the collection of
other airport activity and traffic
statistics such as those related
to freight and azircraft type.
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PART VI - FINAJCIAL IMPLICATIONS

43, In .the history of ICAO's consideration of Origin and Destination Statistics, the
financial implications have always been a foremost subject of concern. This was also one
of the reasons which motivated the Second Statistics Division (1952) in recommending
abolition of the system then existing in ICAO,

44, The Third Statistics Division (1958), made recommendations which resulted in the
establishment of this Panel, one of whose main tasks was to consider the costs involved in
developing systems of origin and destination statistics. At the First Session of the Panel
(1959) it was recognized that costs could vary according to the nature and completeness of
any proposed system and with the accuracy, reliability and timeliness standards determined,
It was also considered that the use of sampling techniques combined with the most up-to-date
methods of mechanical and electronic data processing would be an important factor in reducing
costs,

45. The Panel's Second Session (1960) concerned itself largely with the cost estimates
submitted by the United States member in respect of his system,while the Third Sespion (1961)
studied detailed costing variants of the U,S. ticket analysis proposal., Following this
meeting a Working Group of IATA airline representatives was set up to determine the standards
to be followed in assessing certain costs which had not been included in the original U,S,
cost estimates (e.g. ticket coupon selection and microfilm equipment). In respect of the
French Airport System, another Working Group composed of the French, German and Swiss members
of the Panel, and a representative of IATA, carried out actual cost studies of the airport
collection system at airports in France, Germany and Switzerland.

46, The Fourth Session of the Panel (1962) established a Working Group to consider the
work accomplished by the two groups established at the previous session, as well as additional
information made available. This Working Group held five lengthy meetings at which every
aspect of the costs was examined and debated, It agreed to mske a number of changes in the
cost estimates of both the airport system and the centralized system of 08D statistics, but
could not agree to undertake the collective responsibility of presenting the cost estimates

at its own, The Working Group resumed its work at the Fifth Session in 1963, requiring five
additional meetings to arrive at a suitable statement of its final conclusions, Reference

is made to the full text of the Report, at Appendix 8, the following table being reprodiced
from Attachment 1 to the Working Group's report:
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SUMIMARIZED COST COMPARYSON BETWEEN THE UMITED STATES CENTRALIZED SYSPEM AYD. FUE FRENCH ATRPORT SYSTEN
(Based on 1951 Trarfic)

UHITED STATES 10K SANPLE OF FRONCH 5
CENTRALIZED SYSTEN ~ COUPONS LIFTED ATRPORT SYSTEM® m&“%’ié‘ﬁfﬁsi’fm
DOD,/COD DOD/CoD
airlines, | elrlines| DOD/COD | DOD/EOD DOD 1OTAL COST TO CoD | Cop~DD | DOD COD-DOD
travel class i
United States Dollars United States Dollars
§ 56 300 $56.300 | $ 56300 | § 56 300 |3 56 300 Adrlings $ 69 910{3137 1324517 854 |$540 166
- - - - - Afrports $ 19508% 44 87014 48 230|% 54 952
$ 14 500 $ 1k 500 1§ 1% 500 $ 14500 }$ 1% 500 Governments $ 15976 1% 15 976}%. 15 976|¢ 15 976
ICA0,
£343 500 4319 900 | $283 600 $258 300 {4170 300 | including contreat | $ 82 180}$145 9004199 TL2|$212 4o
’ work
3614 300 $390 00 | $354% 400 | $329 100 |$241 100 CGRAND TOPAL $187 57418243 e78 {4761 T72{$624 134

Notes to thip Table

The Workdng Group submitted this Table as its collective work, swwmarizing the
copt estimates of both systems as awended, without implying aecceptance of the estimutes by
the Worldng Group -ae a vhole, leaving the responslbxhty for each of the cost estimates to
ite own eponsors.

Roference is made to Part II of this Report, where definitions are given for sowe
of the abbreviations appearing in. the column headings, and to Parts IV and V. whére the cone
tents of the proposals cooted here are compared and evaluated, including publication formata,
Nevertheless, the coliumn headings are further explained below, for conveniences

A) United States Centralized System

DOD/COD,_airlines, travel class

Cities of directional origin and destination with COD cowporients associated
in routeing sequence and identification of airlines providing the transportation
and -¢lass of travel for each COD component. This is the maximum scope costed for
the U.S5. system,
DOD/COD,_airlines.

Same as above but excluding class of travel.

1

Samo as the immodiately preceding item but excluding airlines.
DoD/50D

Cities of directionsal origin @nd destination with SOD (origin and destinstion
on -each carrier ayutem) couponents. associated in routeing sequence.
DOD '

Cities of directional -origin ard destination. This is the minimum scope of
publiashed data coated .for the U.S. system,

For the last three scopes listed above, the cost estimates include the
extraction from the tickets of DOD/SOD plus airlines ws & miniwmum and the use
of this detail to perform on electronic machine edit wiich results in the inclu=
sion of approximately 370,000 in the cost estimates for the DOD ecope not
required -excopt for the edit.

B) French Adrport System

€op
Cities. of coupon origin and destinu lion.
COD/ DD
Same as above, plus ¢ity of directionnl destinstion (0D}
oD
Citdees of ‘directional origin end destinuticn.
eD/B0D
Cithes of coupon crigin end destinagtion wnd thlcs ot directionsl origin
and degtinetion tuken wopurvately, dade widf
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4T+ In the U,S. system, a COD scopa has not been proposed in the system and has not

been costed.

iz ig the minimum scops costed under the French Adirport System.

43, The avsclute level of costs for all scopes above may not be completely
azcurate, but the pattern of costs shown for the different scopes under each system is

meaiingfuls

Recarvations on cost estinates

49, In the course of the Working Group's proceedings & number of major statements

were made by the participants.

The most important of these are reproduced in Part A

below for conveaience, but reference to the Working Group's Report at Appendix 8 should
be mzde for the full text of the reservations which are merely described in Part B below.

4) Mzin statewents as to the cost to sirlines.

Statement by the United States end the IATA

Statement by the French Representative

Representatives on the Working Groun

With respect to the Statement of the French
Representative on the Working Group,
appedaring on ths right, the representatives
of the United States and IATA strongly
objected to this application of the added
cost concept, ingsisting that the work per-
formed by airline staffs be fully reflected
in the cost estimates, that is, on a fully
allocated cost basis, It was their view
that the added cost concept is justified
only if the work being costed can be post-
poned for periods of time, when necsgsary,
and be eliminated before additional staff
must be hired because of increasing over—
all total workload, Neither of these cons
ditions exiat in the airport systea because

airlines must submit reports within 24 hours

after each flight's departure and would not
be permitted to eliminate the wark,

B) Other staterents

By U.S. Repregentative

on the Working Group

In comnection with the cost to airlines
calculated under the French airport system,
the French delegation wished to record its
view that these costs are theoretical cal-
culations, not necessarily corresponding

to real expenditure, and that they may
therefore have to be reduced, as the method
currently used to fill the required traffic
form at the Prench and German airports, for
instance, if extended to the whole world,
would in the extreme case, enable the costs
to the airlines to be considered as nil.

By French Representative

(See Appendix 8 for detail)

(1) Costs to Airlines

(11) Costs to Airports

(111) Costs to Governments

(1v) Costs to ICA0

Production rates for
completing basic Fornm
in French system
believed too high,

Cost of printing traffic
forms, checking and
transmittal in French
aystem believed too low.

Cost of control believed
teo low in French system,

Tabulating machine costs
helieved too low in French
systen,

Production rates
maintained to be
adequate.

Costs to airport stated
to be based on actual
experience in 3 countries.

Cost of c¢ontrol believed
too iow in U.Ss system.

Production rates for
analyzing tickets in U.S,
systen considered too high.
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Projection of cost estimates

50. The cost estimates for both the U.S, centralizsd system and the French airpert
system are based on cost levels and traffic estimates for the year 1961. The Working
Group on costs considered whether the cost estimates should be updated and even fore-
casted for a period up to five years from the present, but did not believe advisabie to
do so within the time period available to it during the Fifth Panel session. Instead,
the Working Group indicated that whenever this may bs required in the future the cost
estimates, including the cost to ICAD, should bs tpdated on the tasis of ths information
outlined in greater detail in the basic documentetion of the Panel.,
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PART VII - CONCLUSIONS

INTRODUCTION

51, The Periel was constituted to study the technical aspscts of 0&D statistics
collection by ICAO, Matters of policy were outside its terms of reference. But
because this subject in which technical and non-technical aspects are interwoven has
given rise to much controversy the Panel has had to take much time and particular
care in studying the eubject and in formulating its conclusions, excluding as far

&8s possibls any but technical criteria. The principal sources of the difficulties
are:

a) the extent to which 0D statistics might disclose details of an
airlines traffic of benefit to competitors;

b) the dlfferent valuebp‘acedon different types of O&D statistics
by different States;

e) the different bases of collection of O&D statistics inm individual
States which in some cases involve incompatible systems;

d) ‘the lack of knowledge of defined nceds and uses of most Member States and
ICAQ for 0&D statistics,

52 The Panel has tried to_develop conclusions of the widest possible value to
Member Statss whatever the particular opinions, preferences or purposes that these
may have. To properly evaluate the conclusions of the Punel the following assumptions
on which they have been based ghould be noted;

a) the Panel does not assume or attempt to predict the particular set
of conditions in which an international system of O&D statistics
would be organized or operated;

D). e Panel does not présuppose the intentions of Member States or
Council and its conclusions have not been drawn with a view to
any particular ¢ourse of action by either;

¢) the Panel has attempted, where necessary, to relate conclusions
to specific contexts.

GENERAL CONCLUSIOLS

53. (1) A minimum set of concepts and definitions for O&D statistics was
developed, comprising TOD, DOD, SOD, and COD, and combinations of
these with routeing with the idea that they might be used in
future work in O&D statistics by ICAO. Simplification is necessary
in any analysis of O&D statistics for practical reasons, and while
the Panel considered further refinéments such as multi-destinations
and stop-overs, it was unable to arrive at definitions sufficiently
precise for general application in an international system. (See
Part-IT!) ‘One such-necessary simplification is the splitiing of dual
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directional tickets into two directional halves and the selection

of one destination (out of perhaps other passible destinations)

as the directional destination. This, and other necessary simpli-
fications, means that ceriain possible needs (such as those requiring

the analysis of stop-over, or of multiple destinations) might not be fully
met by & generalized system of 0&D statistics.

(12) Before the imtroduction of an ICAO system of O&D statistics,
it would be desirable to establish the nature of the needs of Member
States and ICAG and assess how far a particular generalized world-
wlide system would meet these needs. It would be wrong to establish
costly procedures for a particular ICAO O&D statistics system if
it was not able to meet the needs because of its generalized
nature or because of limitations of its scope. The Panel therefore
includes in this report (Appendix ) a suggested questionnaire
which could be used as a basis, not only to assess the strength
of Member States' needs but also to indicate the nature of these
needa. The questionnaire is drawn up in particularly precise
terms to achieve this purpose,

(131) The Panel developed criteria for the evaluation of O&D systems such
as quality of information, timeliness, completeness, and cost and
its - conclusions on each of these elements and their application
to the systems are found in Part V of the Final Report. It is
believed that these conclusions may serve as a useful guide for
future evaluation of 0&D systems by ICAO aand Mamber States,

(1v) Because of cost considerations, the use of sampling for international
08D statistics will depend on the relationship between scope and
volume of data, For statistics of restricted scope, e.g.; COD,

100% sample might be feasible in most cases; for wlder scopes,
mainly DOD, the use of sampling might well be a prerequisite for
obtaining any world-wide information of this type.

(v) Por any world-wide system of 04D statistics the ticket would appear to
be the most suitable primary source of information. Other sources of
information are available and made use of in particular countries but
the ticket is generally available for scheduled services and contains the
fullest information in a standardized form.
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CONCLUSIONS ON "CENTRALIZED" AND "ATHPORT" SYSTEMS

54.  General

(1)

(11)

The twe systems studied in deteil by the Pavel, the centralized
systen end the aweport systes, wogether with their variants or
combination:, represént the more practicable types of 0&D
statistics collection for international purposes., The Panel's
study of thess systeus was most thorough and no essential
technical implications of either atve liksly to have been
overlooksd,

The two systems are basically differzent in the methods of
collection, in the procedures of processing, and in the scope
of information produced, The choice between them is thus not
reducible to & stratghtforward selection of one or the other.
Each has differend points of strengith and weakness.

Centralized Sysiem

{111)

(1v)

(v)

The mindwum preregiisite for the adoption of this system by ICAO
weuld be the demand for DOD statistics with or without routeing
on the pari of Munker States whose airlives carry a significant
share of world traffic.

Advantages of ths system which would be realized under most
¢onditions are:

a) transmission of the full information on the ticket to the
central procvessing office would permit the widest possible
acopa of ins"srxmation now available for analysis and
pudlination;

b) separation of the collentisg and processing steps would
give a singls dlzsci conirol over siatistical procesasing
and make high quality and uniformity attainable in that
reapact;

¢) due to the use of sawpling and collection of data by
microfilm, addivional participation and wide sccpe could
bs obtained at & reluatively low incremental cost to the
central processing offices

d) since raw dats ls transmliited by microfilm, added coverage
or participativa by States does not depend on the existence
or quality of vationsl systems of statistics, and would not
conflict with such systems. .

Tns system would be awost efficient wder waxdnum participation by
States. Tk weasics of satisfactory or sufficient participation
would bs the shaxs of world traffic reported by airlines of
participating Siat=z, Coizplets infoumation would always be
obtained for treffic of partizipating aizlines, but traffic of
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(va)

(v21)

(vi1a)

non~-participating airlines would be obtained only to the extent that it
appeared on the ticket-coupons reported by the participating airlines. The
system sample will provide complete coverage of scheduled services between

all city pairs where all airlines, serving either city in the pair, participate
and it will provide complete coverage for dny region and all pairings with
cities outside the region wherse all airlines serving the region participate.

The system might produce useful results under conditions of partial participa=
tion but could be hampered as an internaticnal system both because of the
disclosure of statistics of participating airlines to non~participating sirlines
and by the discloasure of interlins traffic of non-participating airlines with
rarticipating airlines,

Certain limitations would exist even undsr optimum conditions; the system is
based on a sampling procedure and any weaknesses (or advantages) of this process
are inherent in the system; it is not adawted to provide COD statistics in their
most useful form, i.e., 1004 count, and for tuis reason would not replace
national systems for this purgose; the system, as proposed, does not include
non-scheduled traffic and the difficnlties of including such traffic have not
been explored.

The centralized system appears more likely to be an ultimate stage in the devel-
opuent of 0&D statisties collection on an international scale. If, in the
course of their developmsnt rational and regional systews should reach a point
of diminishing reiurps, there may be a gesmeral readiness to twrn tc a wholly
different method of collegtiows Certain features of the system might be
incorporated inte natisnal systems based on the reporting of airlines, the
centralized processing being zarried out by States.

irpert System

(1x)

This syatem would represent in 1ts main outlinss an extension of the methecds now
followed in = numbsr of cuxatzdes for the collection of COD ztatistics, to an
internatioral COD and DOD systsm, A few States have already extended their
airport syatems to includs DUD deta. It lends itself to the building up of an
intexuwationzl system where methods of airpozt collection can be standardized
and the results ezshapged bteivweer participating States. It has the advantage
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of building upon existing foundztions., As regards £0D statistics, collection
of these at zirports is the logical procedire with lscal zontrol of the

quality of the data. This system could give, without difiiculty, 100%
reporting of data and complete information for city pairs wetween participating
States. &n internmational COD sysiem, even if only regional in extent, could

be put into ocpsration gt a relatively low cost., A centralized processing
office would e required, but much of the processing might be carried out by
the participating States. Such a system might be valuable under many different
degrees of participation.

(2} The principal limitations of this systen arer firstly, if a DOD system of
statistics were required, attempts to expand it for this purpose would involve
increasing complexity in the processing procedures with consequent dangers of
loss of quality. It would not be practiceble to provide DOD with full
routeing and DOD without routeing would require the inspection of eacr
individual coupon at the airport. The big advantage it possesses in the
collection of COD in the consolidation of the information on the load sheets
would not be available to it for DOD. Secondly, its extension to a world-wide
system would involve problems of maintaining quality in the data and uniformity
in the procedures. Thirdly, this system inherently results in disclosure to
the collecting State of information on the airlines of other States prior to
its becoming available to the latter through ICAO's publication.

{x1) Under this system, changes in scope would involve considerable increases in
costs although the amount would ‘vary with different airports. It is
impossible, however, to generalize conc¢lusions in this matter since, in
eirports where no COD statistics are now collected, the costs, due to the
adoption of the system,; would be heavy. For some airports it is possible that
the demands on the system for COD might be met at little extra cost.

Common to both Systems

(nl) Both systems studied contain features that would create problems in establishing
them on a world-wide basis.

(x111) Only one example of a system involving a combination of the two systems was
investigated by the Panel. It was concluded that integration of the two
systems would be difficult even if theoretically possible,

(xav) As a decision to adopt any world-wide system would involve for ICAO a
comaitment for staff, space and equipment to perform the processing at the
central office, it would only be justified if wide participation by Member
States and permanence of operation were first assured.
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DTHER CONCLUSIONS

554 (1) The Panel suggests that ICAQ may wish to encourage States and airlinés
that are utilizing or developing systems of O&D statistics to adopt
methods which will result in least cost to a2ll concerned, having
regard to the information required.

{11) The Panel suggests that ICAO may wish to encourage coordination
and standardization of existing systems of O&D statistics and
of systems under development, either by mutual exchange of
information or by transmission of such information on methods to
"ICAO for dissemination among Member States interested.
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FLAN FOR CENTRALIZED PhODUCTION OF WORLD-WIDE
PASSENGER TICKET AIR TRAVEL STATISTICS

I. INTRODUCTION

Importsnce of Air Travel Stetistics

International c¢ivil air transportation serves a world-wide
travel market. In a few short years air transportation has vir-
tually eliminated the time impediment to world-wide travel. In
terms of travel time the world now is much smaller than were our
larger countries a fow years ago, and not much larger than were
our smallest countries. The pattern of world air travel, however,
is etill new and formative. It will havey, for many years to come,
a potential for almost unlimited response to the ingenuity and
initiative of those responsible for its promotion and development.
The full exploitation of such a new and formative market is de-
pendent upon the maximum knowledge of its size, characteristics,
motivaticns, distribution, seasonality, and service rsquirements,
as well as the trends and directions of its development.

Passenger traffic 1s by far the most dominant product of the
alr transport industry. The promotion, development, manegement
and regulation of civil air transportation are, therefore, an
essential part of the develcpment of world-wide air travel, Ac-
cordingly, the continued growth of the industry itself is largely
dependent upon knowledge and proficiency in developing world-wide
eir travel. As the size of the market grows among all countries
of the world, the knowledge by which to promote i1t will necessarily
have to keep pace.

The enormous investments which are being committed to air
transportation, the speed with which the decisions for such com-
mitments must be made, and the imminent further technologicel ad-
vancements toward timeless travel greatly expend the hazards in
both govermment and management decisions and correspondingly en-
hance the value of timely facts with which to guide, test and
support these decisions, The rapid growth and technological
change in world air travel make the risk of triel and error de-
cisions prohibitive. Practical alternatives are open for the
accumilation of timely facts and knowledge upon which to base
managenent action. Under these conditions, a body of facts and
knowledge with which to give timely support to management deci-
sions must itself be world-wide in scope. The economic hazards
of future world air transport development cen be minimized by
cooperative efforts in the development of 'such a body,of knowledge.
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Evidences of Need

The United States has ‘been collecting and publishing air
travel ticket statistics for the past 20 years, These publi-
cations have come to be known as origin and destination air
traffic surveys. The statistics have been collected both for
domestic services within the United States and for the inter—
national services of the U.,S, flag airlines, These statistics
are now so widely used by the United States Govermment, airlines,
airports, research organizations, alrcraft mamifacturers, and
by state and municipal govermments interested in the plamning
and development of air transportation that there is universal
support for the further development, improvement and expansion
of this type of statistics within the United States.

There 18 constantly increasing evidence that a common need
for air travel market statistics exists throughout the world,
and that the interest in collecting satisfactory statistics for
the development of the air travel market is.shared by meny coun-
tries, Significant examples of this interest include:

Y. The preparation of various kinds of origln and desti-
nation statistics by the world's airlines for their
own use,

2. The widespread exchange of this type of data between
a.ir].ines end between states.

3. Collection of such statistics by airports,

4. Publication of origin and destination statistics by
. several govermments.

5. The creation of international travel associations and
research bureaus primarily to develop market information.

6+ The former origin and destination progrem of ICAO and
the continued interest in this subject within ICAO,

The present extent and ultimate growth of such independent and
localized activities are rapidly mounting to staggering over-all
turdens in duplicated effort and aggregate cost. Through a cen~
tralized program of publishing passenger origin and destination
statistics, some order can be created from this uncoordinated
duplication of effort and some relief btrought to the govermments,
airlines and airports' which must bear ths growing financial
burden,
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Passenper Ticket as Source

The most complete description of the passsnger's journey is
contained in the ticket through which the travedl is authorized,
The alr travel ticket provides the best available source of data
for the promotion and development of air travel in the future,
This is true whether the travel market is approached from the
point of view of airline management interested in developing ad-
ditional traffic, goverrments in connection with developing and
regulating airlines, the airport operator interested in providing
the necessary facilities and services for airline operations, the
eircraft manufacturer interested in designing and producing the
vehicles for future operations, or the promoter of tourist traffies
interested in advancing the economic well~being of hia community
or country,

Not only has the speed of modern aircraft virtually eliminated
the time dimension in world travel and the very substantial cost
which is a function of time, but outstanding and revolutionary
developments in modern electronic data processing methods have
also made great progress toward eliminating the time element in
the processing, compilation, summarization, and analysis of sta-
tistics., These new processing methods have made feasible for the
first time a world-wide system of air travel statistics of a scope
and timeliness adequate to provide the kmowledge through which to
develop the air travel market.

United States Supports CGollection

Accordingly, the United States is presenting herewith a pro-
posal for the collection of passenger ticket statistics on a basis
which will meet most of the essential needs for such statistics
et the present time, will represent a feasible initial program
for those who must participate in their collection, and will per-
nit the future development and expansion of this statistical pro-
gram to meet the e¢xpanding needs of the variocus participants and
users. 1% would also further the facilitation aims of the Member
States of ICAO by offering an alternative to the use of manifests
and other c¢learance documents for the collection of statistiecs,
While definite proposals are being presented and supported as the
most practicable basis for collecting alr passenger statistics
which will meect tho basic needs of most users, the United States
is prépared to join ir any workable program for the collsction
and publication of useful'passenger travel statistics which will
provide a reliable measure of the size, shape, and distribution
of the world air travel market,

As an exprossion of confidence in the ultimate value of
this program, we firmly believe that once such statistics have
been collected and distributed on a timely basis, there will
be such widespread use that the statistics will have significant
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value and will constitute one of the greatest single contributions
to the future development of world-wide travel and civil air trans-
portation, Moreover, it is particularly timely that such a system
of statistics and such a body of knowledge should have its origin
at this time when air transportation has taken an unprecedented
advance in terms of speed and is on the threshhold ofieven further
eaccomplishments toward timeless air travel. It is fortunate, also,
that this development of air travel has been accompanised by esqually
extraordinary progress in statlistical processing methods which
makes possible a world-wlde system of air travel statistics of
this type. National govermnments throughout the world have basic
responsibilities for the development of air travel, These respon-
sibilities are reflected through govermment ownership of many
national flag airlines, through the financial support glven to
aircraft manufacturers, eirports and airweys, through the regula-
tion and subsidization of air carrlers, and through the negotia-
tion and exchangs of traffic rights. The effsctive discharge of
such responsibilities of neceasity requires the fullest practical
development of a reliable body of aviation facts. ‘It is, there-
fore, fitting and proper that the national govermments, through
ICAO, should now exercise leadership in developing a useful body
of world-wide air travel statistics.~ "

This program, therefore, is subtmitted in the hope that 1t
will be objectively considered from the point of view of the
overriding common interests of the ICAC Member States in the
developmont of world air transportation and world-wide travel
among the psoples of all countries. The major objectivos are
common to all countries, If these basioc common interests are
viewod in proper perspective, they will overcome the conflicting
intorests of lesser importance end permit the collection of this
body of world-wide travel statistios to makeo a substantial con-
tribution to the realization of the. full potential of world-wide
ajr transportation and air travel from which all nations of the
wordd will benefit.- o
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II. PROPOSED INITIAL PLAN

1o Conside i_ns

In developing a system of passenger ticket travel statistics
in air transportation, there is a range of selection from the
absolute minimum, such as ticket origin and destination, to the
maximm statistical data contained in the passenger ticket, In
initiating any plan, it is of utmost importance to start on a
basis that is feasible in relationship to all of the parties,
factors and problems that will necessarily be involved in the
implementation and operation of such a program. "Nevertheless,
there are certain. basic considerations which can be identified
and which are of such importance in. making a decision as to de-
termine the basic scope, content, snd timing of publication neo-
essary to assure any reasonable success for the project.

A program of this type, like any other business venturs,
involves the elements of cost and value which together will de-
termine demand for the product and the users to provide that
demand. The cost~value relationship must be resolved largely
in terms of value. This is true because the cost of the project,
regardless of scope, is not going to differ greatly. On the
other hand, the value to users of the product is wholly dependent
upon scope. Accordingly, the scope of . the project must be suffi-
cilently broad to provide the basic data widely needed by most
users, If the scope of the product is so narrow that only a few
users will be interested, there can be little hope of gaining
support for paying the financial costs of the project.. On the
other hand, if the scope of the project is sufficlently wide to
serve the interests and needs of most users, it is wholly un-
likely that any difficulty will exist in respect to securing
financial support.

nformed User Needs

Inh order to survey user requirements, the United States
developed and circulated a questionnaire to some 250 users.
This questiomnaire was distributed to a great mmber of private
and Govermment users-of the United States origin and destina-
tion surveys to determine the particular elements of information
contained on the ticket which are of most value to, and most fre-
quently used by, the various users. A more detailed description
and evaluation of the results of this survey is presented later
in this document,
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It 1s clear from the survey that passenger ticket statistics
ere of great value to users, particularly when provided on a
timely besis, With increased competition in alr transportation,
with growing emphasis on the early development of supersonic air-
oraft, and with the enhanced economic valme of tourist travel and
tourist related tusinesses throughout the world, it is unlikely
there would be any difficulty in financing a program for the col-
lection of passenger ticket ailr travel statistics prcvided two
conditions can be met. The first condition is that the data be
of adequate .scope to meal tha basisc needs of most users, The
second condition is that the information be made availahble on. a
timely besis., The scope of the program which is herewith pre-
sented has been designed primarily to meet these two conditions,

Based upon the considerations stated above, the following
plan is proposed as representing the optimm conditions for ini-
tiating such a statistical progrem in terms of cost and feasi~
blity to the carriers in collection of the information, the
practicabllity of processing and publishing the statistics, and

‘the value of such statistics in terms of both scope and timeli-~

ness of distribution:
A, Participation, Method of Collection and Processing

le The survey would be based upon a systematle 10-
percent sample collected on a contimious basis
by international carriers of countries which are
members of ICAO,

2+ The information would be collected through micro—
filming or other method of making facsimiles of all
1ifted flight coupons with serial numbers ending in
ZEeIr0e

3¢ Processing of the data collected would be cen—
tralized in ICAQ and published querterly,

4s Machine processing of the data would be performed
by a service agency under contract to ICAO, uti-
lizing electronic equipment,. Actual ownership of
the expensive equipment required for this type of
operation would not be economically feasible for
the conduct of a single statistical program of
this size.
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B. Scope of Published Data

1., For each ticket sampled, the following information
would be published:

a. Initial ticket origin.

b. Ultimate ticket destination.

¢, Intermediate points of transfer between airlines.
d. £11 other intermediate points.

e, Class of travel for each passenger stage,

f. Name of airline used for each passenger stage.

2. ‘The published data would be arranged in two basic
formats to show for each city pair:

a., The sinzle-direction trips, both on a direc-
tional and coupon origin and destination basis,
including detail directional routing and class
of survice used over the single passenger stage
of the city pair.

b, The number of tickets classified to show separ-
ately the one-way, round-trip, circle~trip in-
cluding round-the-world, and open~jaw tickets.

C. Provision for Future Expansion of Frogram

Provision for future expansion of program is in-
herent in the proposed method of ¢ollecting the
data since actual copies of the ticket would be
transmitted to the central agency. This makes po=-
tentially possible the statistical summarization
and tabulation, if feasible, of the entire infor-
mation contained on the ticket.

Valus Controlled by Needs Served

It is the purpose of the United States to present a prac-
tical proposal for the collection of world-wide passenger ticket
gir travel statistics. The United States takes no fixed posi-
tion on any detail of the program. However, the detail has been
salected with a view of giving the statistics collected such’
value as will generate wide support among users of the statistics,
and will provide a body of knowledge capable of making substan-
4$ial contributions toward the further development of the air
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transport industry and all other economle activities related

to 1t. Each particular item of the detall is believed to have
very substantial value to many, not just a few, users. Any
curtailment of the scope wlll reduce the value of the statistics,
However; insofar as there would be serious obstacles to the im-
plementation of any particular element in the proposal, the
United States will be in a position to oconsider the problems on
an objective basls with a view to reaching a common understend-
ing consistent with the development of a sound bYody of statistics.

The Panel would undoubtedly went to conslder technlcally
feasiblo alternatives in approaching problems aboub which basic
differences of opinion would exist in order that the report of
the Panel would contain adequate information for proper resolu-
tion of polioy questions related to these matters through appro-
priate ICAO channels,

This program and various aspects of 1%t are discussed in.
more detall in the followlng sections of this document.
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III. DFFINITION OF TERMS

In the presentation and discussion-of the proposed plan
for ‘colleoting passenger ticket air travel statistics, verious
terms are used which may not be entirely oclear without further
definition. Accordingly, the more important terms as they are
used in this presentation are defined below.

Ticket: The booklet containing the auditor's coupon and
individuel passenger travel authorizations consisting of the
flight coupon (or coupons) covering the passenger's complete
air travel itinerary suthorized in accordance with the fare
paid. Two or more booklets fastened together to form a
"oonjunction ticket" are considered as ohe ticket.

Flipht Counon: Each of the component parts of a ticket
containing separate travel authority for the different sub-
divisions of the total travel covered by the passenger ticket.

Passenger Starg: The movement of a single passenger.
from, tho point where he boards the airplane to the point where
he debarks and for whieh a £light coupon has been issued.

Covpon Orlein gnd Destinat’on: The point of enplanement
and the point of debariation ramed in the flight coupon. Cor-
rosponds to the starting and terminetion points of a passenger
agtage.

Ticket Oripin and Destination: The first and last points
nomod in the passenger's ticket.

Ticlet Roviings List, in scquence, of cities asppearing
in the ticket Leginning wlth Tioket Origin and ending with
Ticket Destination.

Dizegtional Oriein end Degtination: Points of initial
departurs and ultimate destinatlon named in the sequence which
indicates the dirsction of travsl. In the case of round trips,
circle trips end opon-jaw trips, the routing is divided at the
¢ity farthest from the peint of ticket origin into separate
outbcund and inbound- one-directional journeys, each with its
own directional origin asd destination.

Directional Routings Iist, in sequence, of cities for
each one-directional trip authorized in the ticket beginaing
with the Directional Origin and ending with the Directional
Destination.




0%D PANEL
FINAL REPORT =64 =
APPENDIX I

21/2/63

International Pagsgencger Stage: Movement of a passenger

from a point where he boards the airplane in one oocuntry to a
point in another country where he debarks and for which a flight
ooupon has been issved.

International Pagsenger: A passenger whose ticket includes
at least one international passenger stage.

Round Trip: A trip that starts and ends at the same point
in which the inbound portion retraces the path of the outbound
portion.

Cirgle Trip: A trip that starts and ends at the same
point in which the inbound portion does not retrace the path of
the outbound portion.

Opep-jaw Trip: Essentially a oirocle trip except that the
initial and terminal points are not the same but are relatively
olose to each other,

City Pair: Two cities between which travel 1s authorized
by a ticket or part of a ticket. May be the cities of ticket
origin and destination, direotional origin and destination, or
ocoupon origin and destination.
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IV. COLLECTION AND PROCESSING

The proposed plan provides for collection of the basic data in the
form of microfilm copieg of fiight coupons submitted to ICAD for central-
ized processing. Such centralization would result in uniformity in de-
scription of trips and rocording of data. It permits a specialization in
work and a standardization in the statistics that could not otherwise be
attained. It provides maximum efficiency in collection and processing of
data and provides & basis for the rendering of special services on a cost
reimbursement basis.

Ticket as Source of Data

The ticket is the only source document commen to all airlines giving
a complete description of the passenger trip. Passenger questionnaires or
interviews which might produce equivalent information would be prohibitive
in cost and contrary to the facilitation aims of ICAO. All other sources
are deficient in that they can provide only partial information which it 1s
impractical to plece together to give an integrated pleture of the entire
air trip.

The following information needed under the proposed plan is readily
avallable from the ticket: ticket origin and destination, directional
origin and destination, intermediate citles in the routing, airlines per-
forming the transportation, and classes of services used., All of this
information is normally available from any one of the coupons in the ticket.
Additional information is contained in the ticket which would provide a
basis for expansion of the scope of the program asg new nseds arise and un-
der such conditions as might be agreed to by the Member States. This
additional information includes entries indicating date, time; and flight
number for travel over each stage; ticket sale information showing date
and place of ticket issue and the issulng airline; and passgenger fare
information including amounts and terms of payment.

) The ticket is prepared and handled with greater care than many other
documents from which statistics ars derived. It represents an obligation
of the airline to perform very specific services and is the basis for pas-
senger revenue accounting and proration, Inaccurscies or illegibility in-
the ticket can cost the airline money and produce serious inconvenience to
the passenger. Substantial effort by both airline management and the pas-
sengers 1s continuously exerted to keep this risk at a minimum. 4 ticket
that appears illegible to the occasional reader often poses 1little or no
problem to the statistical clerk accustomed to reading these documents.
Regarding legibility, studies by United States airlines indicate that

95 to 98 percent of all flight coupons can be readily interpreted by
experienced statistical personnsl,

Ticket revisions are not a seriocus cbstacle to the collection of origin
and destination statistics from the ticket. A ticket may be reviged in sevsral
different.ways., Soms revisionsg simply involve changes in carrisr codes or
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f1light numbers, Other revisions may be so extensive as to cause a major
change in the passenger's routing and fare. These, however, do not occur
frequently and largely reflect an uncharted component of the passenger
travel, In cases where a pasgenger may choose to visit one city instead
of another, while it does alter a part of his routing, it does not invali-
date the other parts of the routing and will tend to be compensated in the
total sample by changes of opposite mature, The effects of any ticket re-
visions which precede the coupon used in the sample would be included in
the information reported,

The almost uaniversal use of the IATA ticket form and procedures for
Anternational air travel insures a high degree of standardization and
conslstency in ticket preparation. In the majority of cases, all inter-
mediate cities in the routing are shown. In all single-booklet tickets
these citles are shown in the main body of the ticket, In the case of
multi-booklet or conjunction tickets, IATA procedures require showing all
points involved in fare construction, This includes all cities at which
there is a change in class of service or a change of alrline, 1In addition
to these points, at least part of the routing can always be identified
completely in the "from-and-toi part of the coupon.

While all of the above problems collectively will affect somewhat the
accuracy of statistics based on the ticket, they involve a demonstratively
small percent. of the total tickets. Sample tests made with United States
carriers have shown that such distortions as do result are so small as not
to materially reduce the value of the statistics., Moreover, with the develop-
ment of a highly skilled professional staff within ICAO, it 1s entirely pos-
sible that satisfactory gorrective measures can be developed after a period
of experience,

Use of Systematic Sample

The ticket statistics; under the suggested plan, would be based on
a sample of the total traffic., The size¢ of the sample required depends upon
the precision necessary for particular uses and the size of the market being
analyzed, The exact specifications regarding the precision reguired by all
of the various users of the proposed survey are not known, but it is probable
that they do not differ greatly from users in the United States. It is
believed that a continuous systematic 1O-percent sample of traffic will pro-
vide sufficient accuracy for most purposes for which alr passenger ticket
statistics under the proposed world-wide program will be used, This belief
is based upon the extensive consideration given to sample size requirements
in connection with both the U.S, domestic and international surveys, Since
every airline would submit flight coupons for 10 percent of its trips, each
airline would be assured of a representative measure of its traffic appearing
in the finished statistics, However; should the 10-percent sample fail to
yield the required degree of accuracy for a particular city pair in one
survey period, the user might obtain the r~avired accuracy by combining the
samples for two or more survey periods, Thun, an estimate based upon sample
data for a half year or longer will be superior to one based upon quarterly
data alone.
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Selection and Transmission of Source Coupons

A 10-porcent systematic sample would Bn achieved thrsisz 4
of flight coupon lifts over international passenger sbtagzs with ¢
stirial numbers ending in zero, The use of the serial numb ~ to dstermine
the selection guards against bias that micht be inherent i. other methods,
In order to simplify airline procedures, the proposed plan ~rovides for
submission of all flight coupons of each ticket in the sampl.. Copies of
a3l coupons so selected by the airlines would be submitted t~ ICAL, From
these coupons, YCAO would select those to be used in the samole on 2 basis
thei would eliminate all duplication,

The proposed plan would be relaztively inexpensive for the individu
irline or State, The airline would bs called upon only to copy By Aic~ow
{or other similar proscess) all flight coupons lifted by it for int
wiional passenger stages vnder each ticket with a serdial muimber ending %
soro and, once a month, o send tho microfilms to ICAO. The airlice woul
not have 4o malre any techrical determination or analysis bevond the selec
Sinn of appbropriate tickes serial number an?d international stages. The
irline, for example, would not b concernsd as to which international
counons to submity it wowsd not huve to exemine or analyze the trip routing
extract data; nor would it have %o summarize data or prepsre a report {o
AL) of these steps weuld be acsomplished ab the cenbral lacility
sneciallv~trained personriel, svandardized procedures, and modispn
nes could be employed.

P T

The suggested procedure of colleetine all international flicht coupon:
7or tickets in the sample would result in an airline submitting To TCAQ
more than one coupon for some tickehs, However, elimination of tiais dupli-
cation in coupons by the airline would require a system calling for examine-
stion of thae ticken routing in the airline's office which it is beldeved would
invelva more worll than ths extra microfilming under the suggesited procedure}
s dunlieation in trips represented in vhe flight coupons cubmitted can be
sliminated more sasily and on a more standardized basis as a step incident
to 1is processing at tas censral facility, waere tickel routings must be
cramined in any evenb.

iderofilming is a fast and economical precess. In suggesbing the use
niecrofilnming equipment, the problem of legibility is always raised, It
not rossible to include a written report of this type proof of the legi-
Lility of microfilm projected iLmages of flight coupons. We have, however,
nade two samnle £ilms in which we deliberately used coupons that were diffi-
cult o read, Trom this oxperience we are convinced that a microfilm inage
projected on a sereen to twice the size of the original document is as '
legible as the original document itself, Modern cameras, such as that which
we have examined for the purpose of this study, are designed to remove many
of the problems that existed with the older styie cameras; for example, the
roll of £ilm can be cut off and extracted from the camera at any time thus
eliminating wasted £ilm when cutoff dates do not coincide with complete use
of the film. The camera is capatle of exposing two films at each exposure.
Thus, a duplicate film may be kept as a safeguard against loss in transit,

Q
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The light source 1s easily adjusted so that the best possible exposure for
any given color of paper is readily achieved, a system of safety signals
instantly notifles the operator should any part of the camera not be func-
tioning correctly and finally, an inexpensive test kit 1s available to
make periodic checks to assure that the film is being exposed properly.

The ticket coupons could be copled by microfilm (or such other equiva-
lent means as might be decided upon) at a convenient point in the ticket
accounting procedure of the airline with little delay or interruption to
the flow of the tickets, One large U, S, carrier has determined that a
single camera operated by one employee could be placed-at the desk next
to the clerk who maintains the control records as flight coupons are re=-
ceived in the accounting office from all of the flights that are operated,
All coupong pass over this clerk's desks With the camera located at this
point, it would be & simple matter to photograph the necessary coupons
without seriously affecting the flow of the documents through the accounting
office, The cost of a microfilm camera varies with model and other circum-
stances, but a caméra suitable to microfilm ticket coupons can be purchased
for $915 in U, S. currency. Film costs; even for a large volume of tickets,
are nominal, For any airline that does not have a centralized accounting
office to which all lifted flight coupons are sentg some variation in the
procedure would be necessary,

Besides its simplicity for the airline, transmitting coples of the
£light coupons to the central facility provides flexibility in the scope
of the data to be oxtracted, processed, and published without affecting
the procedures followed by the airlines. The airlines! part in the program
would ‘be no different whether the statistics are minimum or maximum in their
scopé. The instructions to the airlines will be very simple and they will
not need revision each time there might be some change in the statistics to
be produced. The statistics can be expanded or contracted as may be agreed
to by the States without the onerous and prolonged procedures of drafting
revised detailed reporting instructions, circulating these for comment, and
ultimately issuing them for implementation by all airlines,

Processing by the Central Facllity

For maximum economy and speed of production, the electronic machine
processing of the pagsenger ticket statistics should be performed by a
service agency on a contract basis operating under the direction of the
ICAQ Secretariat. It would not be economical or feasible for ICAQ itself
to rent the electronic equipment necessary to process the data since it
could use only a small percentage of the total time available on the equip-
ment, - A service agency is in a position to aclieve maximum utilization by
doing work for a number of organizations charging each on the basis of only
the actual hours of usage of the equipment.

The microfilméd coupons éubmitted by the States would be edited and
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analyzed by the ICAO staff using microfilm readers. This analysis
would be preparatory to transcription of the necessary information
into data processing cards. It would include elimination of
duplication by selécting from the microfilmed coupons submitted by
all States only the first international coupon lifted by an airline
participating in the program. It would also include determination
of directional routings for round, circle and open-jaw trips. The
actual punching of the data into the cards might be performed by
ICAO staff or it could also be contracted out to a service agency
specializing in this work,

The remainder of the statistical processing would.pe performed
by an outside service agency., The data in the cards would be con-
verted to electronic tapes from which a masger computer would sort
the data, accumulate totals, and produce a finished tabulation suit-
able for photographic reproduction for printing. This tabulation
would then be turned over to the printer by ICAQ for preparation
of the published volumss.

For the purpose of developing this plan, the use of an electronic
machine comparable in speed and capacity to the IBM 7070 with 1L01
peripheral equipment has been assumed, However, the machine actually
to be used could he chosen from among those available at suitable
locations with due regard for costs of processing quoted by potential
contracting agencles,
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V. PUBLICATIONS AND SPECIAL.SERVICES

Collection of ticket facsimiles at a central processing
agency-makes it technically possible tq publish all of the data
appearing on the ticket. The selection of information to be
published depends upon the usefulnsss of the data, the cost of
processing and publishing it, and the willingness of the govern-
ments to permit publication of the data. Information collecsted
but not published will provide a reservoir of facts from which
to perform valuable special studies and special services when
and i1f needed and authorized.

~ Users in the United States have found many applications for
the information on the ticket which describes +the movement of
traffic, the carrier, and class of travel, The basic informa-
tion of almost universal usefulness is the directional routing
(directional origin and destination with intermediate points
listed in sequence). This is the core of the entire body of
origin and destination statisties. The body is filled out by
the identification of the airline performing the transportation
on esach passenger stage, and by indication of the class of travel.
Identification of the alrline is of value in most uses of the
statistics and it is a requirement for some uses., Xnowledge
of ¢lass of trawvel is elso a valuable marketing tool.

Ticket, a: opposed to directiohal, origin and destination
statistics also havé several uses, Since the identity of ticket
origir and dzstination is lost when trips are hooken into direc-
tional routings, it is proposed that round, circle, and open~jaw
trips be identified in order %o provide a basis for determining
ticket c¢-igin and destination. The directional routing automati-
celly prciuces coupon origin and destination statistics. In view
of the extensive need for coupon origin and destination statisties,
it is suggested that they be included in the publication.. The
various other items of inf'ormation. appearing on the ticket all
have at least some application and would, therefore, be of valus
to certain users on an occasional or limited basis., Owing to
their limited usefulness, their publication is not provided for
in the injitial plan,

The many ways in which origin and destination statistics
sre used in the United States by governiments at all levels, air-
lines, airports, aircraft and aircraft englne manufacturers and
others are ‘discussed in considerable detail in Section VII.
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) » Pub tio

There are several methods by which the it couid be distri~
buted from the processing agency %o users. T3 basic nuthod sugs
gested 1s a quarterly publication,”printed tr s differant formsus
designed to present all of the data to be put. shed in as orgenizad.
compact and usable an arrangement as possible. The first format
(See Example 1, Ps "2 )provides for tabulation u® the. following
information:

1) Directional origin and destination {(DOD)

2) Directional routing

3) Coupon origin and destination (COD)

4) Adrline performing the transportation on each
pagsenger stage

5% Class ot service (first class or other) for each
passenger stage

The second format (See Example 2,pe.7: ) provides for tabu-
lation of the number of tickets by city pair broken down as
follows s

1) Total number of tickets

2) One~way trips

3) Round-trips

4) Round-the-world trip

5) Other circle trips

6) Outbound portions of open—jaw trips

The foregoing information would be printed for sach city pair
in the sempls., The figures used in the examples are fictitlous.
and are used only for illustration., A1l figures shown would be |
those derived from the 1l0-percent semple, Estimates for ths total
ticket population would be obtained by the addition of a zero.

Example 1 shows the volume of traffiec on directional routings
in three columns Iotsl Both Ways for city palr stage, From Base,
and To Base, Each of these columns is further divided to show
separately the total volume of traffic and the first-class traffiec.
Only first-class traffic 1s identified separately in order to
conserve space, Further distinction between class of service is

1/ Either calendar quarters or other quarters selected to best
coincide with seasonal changes, '
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EXAMPLE 1
PROPOSED FORMAT FOR FUBLICATION OF DIRECTIONAL
AND COUPON ORIGIN AND DESTINATION STATISTICS

NUMBER OF PASSENGERS IN SAMPLE
BASE CITY %&Tﬁx‘ RO 0
REFERENCE CITY WAYS _ BASE BASE
All Firat]All First(All First
DIRECTIONAL ROUTING Classes|Class|Classes |Class|Clagsea|Class
PARIS FRANCE
ROME ITALY
PAR AF ROM 22 18 10 8 12 10
PAR AZ ROM 16 9 8 5 8 4
PAR PA ROM 16 10 9 4 7 6
PAR TW RQM 20 1 10 8 10 6
PAR AF ZRH TW ROM 3 3
PAR AZ MIL A2 ROM ' 3 2 1
Total DOD Volume 80 42 38
ABY UK LGA . PA PAR TW ROM 3 1 3 1
LON BE PAR AF ROM PA IST | 6 3 4 2 2 1
MAN BE PAR UK ROM UK CAI UK BOM 1 1
Total COD Volume 84 55 42 27 42 28
Total Volume for City Pair 90 47 43
RUYADH SAUDI ARABIA
PAR TW CAI UK RUH 2 2
Total DOD Volume 2 2
Total Volume for City Pair 2 2
B N e
BASE CITY TOTAL DOD Volums 654 326 328
COD Volume 875 590 435 2851 440 305
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felt to be unnecessary. Tra el at fares above first-class would
be included in the first-eclass category. Traffic other than
first-class can be derived by subtracting amount of first-olass
from the total traffic.

Routings tabulated under PARIS-ROME are listed in two major
categories: (1) those in which PARIS is the directional origin
and ROME $s the directional destination, and (2) those in which
PARIS end ROME are the coupon origin and destination, but not
the directional origin and destination, Journeys having direc-
tional origin and destination FPARIS-ROME are listed first. Each
directional routing is showvn orn a separate line, and the volume
of traffic in the routing is shown in the appropriate column,
The directional routing identifies all intermediate points and
the airline on each stage. Tobal directional origin and desti-
nation, PARIS-ROME, without regsrd to routing, is summarized on
a separate line beneath the routings.

_The second group of routings are those in which PARIS~ROME
is a coupon origin and destination, tut not the directional ori-
gin and destination. The complete routing is shown, enabling
the user to associate the coupon origin and destination with the
total directional journey. Thz total volume of traffic based on
coupon origin and destination is shown on & separate line in=
cluding only the single-—coupon journeys listed as a subdivision
of directional origin and destination category., The resulting
total COD traffic of 84 passengers for the PARIS-ROME palr ex~
¢ludes the six passengers via ZRE and MIL which move between
PARIS-ROME on two rather than a single ¢oupon,.

The total city pair volume for the FARIS-ROME market 1s
measured by the urduplicated COD wvolume of 84, plus the non-
COD volune of Six.

The example shows RUYADH SAUDI ARABIA as the next (alpha-
betical) reference city listed under the base city, PARIS, In
the routing shown under PARIS-RUYADH the second airline is shown
as UK, indicating that its identify is not known., There is no
coupon origin and destination for this city pair; therefore, there
is only one category of routings listed under this pair in conv
trast to the two for PARIS-ROME,

The figures beneath the break in the table indicate the
volumes of traffic to and from the base station (PARIS ),

Class of travel is indicated wherever the base and reference
¢ities ere the coupon origia and destination pointse. Thus, class
is shown for the PAR AF RCM routing because it is a coupon origin
and destination {as well as being a directional origin and des—
tinétion), while it is not shown for the routing PAR AF ZRH TW ROM
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because there is no PARIS-ROME coupon. In the coupon origin and
destination portion of the listing, the figures relating to class
refor only to the PARIS-ROME stage. The proposal that class of
service be indicated only for the stage embraced by the base and
reforence citlas rather than for all stages in the directional
routings shown undexr the base oity groupings is a compromise with
space and cost, DBecaugse the class of travel on a directional
routing might change from stage to stage, and for different pas-
sengers the changes of class might occur at different polnts, many
additional lines would be required 1n the report-to print all of
the combinations which could occur for all of the separate stages
appearing under each base city group.

Example 2 provides information which is vital in sales and
other analysog. The volumes shown are unduplicated ticket counts
as opposod to the directional routlng or one=way trip volumes
shown in Example 1, and would 1lndicate to some extent the volume
and type of international tlokots being sold at points around the
world.

The data on the printed page of the publication would require
considerebly less page space than the typewritten examples., It
would appoar in the lettoring of a machine listing, reduced in
glze, photographically. The United States! domogtic air traffic
survey is printed by this process and 1t carriles opproximately
200 lines per page (10" x 14"). Although it is difficult to fore-
¢35t the number of pages roquired to print the entire world-wlde
survey, 1t 1s estimated that it could be printed on less than -
4000 pages. This includes croess printing; that is, printing
everything twice. Thus, all of the matorial llsted under the
pair PARIS-ROME in the examples would bo listed once under PARIS
as a base city and apguin under ROME as a base city. By this
arrangement, one can readily locate and extrast total data for
any given city.

The total quarterly publication could be in the form of
three or four printed volumes. The statistics could be arranged
first-by country and then by base city; alphabetically, within
esach country. The countries could be arranged alphabetically or
they could be grouped on a regional basls: Europe, North America,
South America, ete., and published by volumes corresponding to
regions or other appropriate groupings. This type, of publication
would permit purchase of only the volume containing the country
or region for which Information is desired. That volume would
contain all of the statistics on traffic from and to the country
since the page format makes provision for all traffic "from" and
"to" each base city.

It would be possible to go even further toward permitting
the user to purchase only the statistics he needs. They could
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FYAWPLE 2

PROPOSED FORMAT FCR PUBLICATION OF
TICKET ORIGIN AND DESTINATION STATISTICA

NIMBER 0F 'I1CKETS IN SAMPLE |
i
BASE CITY TOTAL :
BOTH FROM TC !
REFERENCE CITY WAYS BALSE BASE |
4
PARIS FRANCE
ROME TTALY
Total tickets 50 30 20
One-way trip 15 10 5
Round trip 8 5 3
Round-the-world trip 0 0 0
Other oircle trips 13 6 7
Cutbound portions of
open-jaw trips 14 9 5
TOKYO JAPAN
Total tickets 42 20 22
One-way trip 15 7 8
Round trip 10 5 5
Round~the-world trip 6 4 2
Other circle trips 5 2 3
Outbound portions of
open~jaw trips 6 2 4
EASE CITY TOTAL 234 252
hin, A Www-kwww
[ e A ey T A S et iy L2 AuD man —r— v 1 B AEEas s ot diates sany AAERA Aune Sl &
CGRAND TOTAL ALL BASE CITIES 20,486 20,486
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be produced in loose leaf fashion and sold separately for each
country. This is mentioned here only to point out the flexi-
bility of the basic publication.

The sample page formats are by no means the only workable
ones, These formats are suggested only to illustrate ways of
tabulating the data. They are intended to make maximum uss of
the space on the page, to be understandable and to summarize the
data for each city peir to permit convenient use,

In addition to the basle arrangement of data, as discussed
above, it may be desirable to publish various summaries, It
would be advisable to print an index, & section describing the
tabulations, and a table showing the reliability of estimates
of various sizes.

The publication need not be limited to the printed volume,
There 1s a reproduction system, DACCM, that utilizes microfilm
in place of the conventional printed paper volume., In this pro-
coss each microfilm image (corresponding to a page in the paper
volume) can be indexed by means of machine code on the film ad~
Jacent to the image. With the use of a special viewer; the de—
sired subject can be set into the viewer and the film will auto-
matically end at high speed locate .the desired image. This system
makes readily accessible huge quantities of data that can be
stored in a relatively small space. . Some users might prefer this
form of publication to the printed volums.

Spec Services of the Cen ocessing Apen

The foregoing discussion has been limited to the basic
quarterly publication, But the product available for purchase
need not be limited to this form used for general distributions

A user having a particular requirement for selected data
contained in, but not readily available from, the basic publi-
cation might have the central agency produce special tabula-
tions of the data arranged in a format to suit the need. Thus,
if the problem were to determine the class of travel in an area
or between two states or on the routes of a particular airline,
the central agenoy, already having the data in the electronic
machine, could make special tabulations bringing together the
necessary data from various places in the basic publication,

In addition to such special tabulations of data contained in
the basic publication, provision might also be made for procure-
ment of additional ticket data not normally published.
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There are many potentlel ways in which special service pro-
ductions might prove valuable, Alreraft mamifacturers might re-
quest special tabulations for a selected group of airlines, for
an individual airline or a surmarization by stage length, 4
snmall airline, without machine accounting equipment of its own,
might f£ind it advantageous to have the centralized processing
agency prepare certain accounting reports from its own micro-
films,. Airlines may request occasional tabulations showing place
of tilckaet lssus or duration of stopovers in glven cities. Two
governments may agree, in advance of a bilateral negotiation,
that a special report based on the reports of their own airlines
be prepared. The ICAQ Secretariat. may request special tabula-
tions for use in studies such as "The Economic Implications
of the Introduction Into Service of Long-range Jet Aircraft"
and the current supersonic study.

We have not investigated the procedures that might be
developed by the processing agency to enabls it to prepare
special reports at the least possible cost. There is one pro-
cess that we do know of, however, that might prove useful in
this area. The system involves a reproduction of a microfilm
image onto a card the same size and shape as the standard IEM
card. A deck of such cards with the information appearing in
the regular report punched into them and with a half-size photo-
graph of the flight coupon printed on them would make possible
the sorting qn the basis of any information appearing in the
particular report and the mamual extraction from the photograph

of the flight coupon of the special information being sorted,
The advantage to this system is that the desired flight coupons
can be selected by machine without the necessity of having to
search the original microfilm reports or to prepunch all of the
saecondary information into the card.

This kind of service would obviously require the prior ap-
proval of the States submitting the data to be used. Special
reports could be obtained upon request to ICAO so long as the
requesting party pays the costs of the report and appropriate
authorization has been given for use of the required data, A
service of this kind could become widely used and ultimately
may defray a substantial share of the total cost of the' project,
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VI. COSTS AND REVENUES

Coste to ICAO

While. it 1is not possible, at this stage, to determine accurately
the costs or revenues involved, it is nevertheless necessary to have
rellable estimates of the rarge within which the cost burden and rev-
enue relief will fall before the practicability of the project can be
evaluated., Consequently, very considerable effort has been made %o
determine the range of costs for the over-all processing and publi=-
cation, The estimates have been made on a basis of actual statistical
ingtallations and methods of processing now availeble in the United
Ztates., UWe have considered the use of electronic equipment comparable
ir sceed to the IBM 7070 with L0l peripheral equipment in making the
estimates, Substantial reliance has also been placed upon the actual
sxperience of the United States in processing its own domestic and
internatioral origin and destination traffic surveys.

The costs to IGAO will be of two types, the non-recurring set-up
cost and the recurring costs for the periodic processing and publication
_of the statistics.. The non-recurring costs will consist largely of the
programming for electronic machine processing,-/ the recruiting and
training of persomnel with which to carry out the project, and the ac-
quisition of microfilm viewers and other miscellaneous equipment.

Based on U, S. experience, the vrogramming costs for the entire project
should run between $5,000 and £7,000. An adeguate number of viewers
could be purchased for approximately $15,000.

The recurring costs’will cover largely the following broad
operations:

1. Editing and analysis, including supervision and control,

2. Key punching of machine cards and verifying, including
supervision.

3« Machine transference from cards to electronic tape.

L Computer processing at contract prices.

S. Printing and distribution.

These costs will vary somewhat depending upon the nature and

location of the machine processing installation, the efficiency of the
supervision, and the availability of qualified personnel. Based on

1/ "Programning" is the procedure of developing the specific routines
that the machine will have to follow to produce the information in
the form dssired,
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experience in the United States, both -airline and government,; the
recurring costs are estimited at between $175,000 and $250,000 per
year. While this is a rather wide range, it nevertheles: gives
substantially reliable limits within which the cost should fall
based on various different assumptions and numerous variations in
scope and content of the survey ultimately to be adopted, as well
as the number of volumes of the finished product to be published.
Once a specific plan has been crystallized, it will be possible to
estimate the costs within g fairly narrow range.

Offsetting Revenues

The cost burden should be considered in relationship to the
revenue-producing capabilities of the statistics. While it is beyond
the scope of this Panel to propose a detailed plan for financing,
which is, of course, something to be worked out by the ICAO Air Trans-
port Committee and the Council, we do point out that this program
potentially may well be made substantially self-supporting. With a
publication of the value expected from the proposed plan, there will,
in all probability, be a widespread demand for the product. It.would
be widely used by commercial firms and organizations who would be
willing to pay a reasonable price for the finished product. Discus-
sions with such potential users in the United States substantiate
this view. Moreover, it would be possible to develop an arrangement
by which each government would itself become a subscriber to the
service at some established fee. On the basis of such subscription,
a. certain number of copies would be provided without further charge.
This would tend to distribute the cost on the basis of use.

The plan proposed by the United States also contemplates that
there will be a demand for special service runs of information that
could be provided from the ticket statistics collected but not pub-
lisghed, or on the basis of different combinations or arrangements
than those published. These services could be priced on the basis
of the added cost to the processing agency plus a fixed percentage
whizh would be added to the revenues received from the sale of the
regular published reports. The revenues from all sources could,
depending on the policies adopted by ICAO, approximate the total
cogts of production.

Vzalue Enhanced by Quality and Timeliness of Statistics

The real problem of financing turns more upon the quality and
timeliness of the product than upon the amount of the cost incurred
in its production. If the product itself is of sufficient scope to
be widely useful, there will be little difficulty in financing it
either by direct support given by various national governments or
through the averue of selling the published product and specizl
gervices inherently available to both government and private users.
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In order to enhance the value of the producty it is necessary
not only that the statisties be of sufiiclent scope to be valusble,
but it 1s equally necessaiy that they be published on a timely basis.,
The questionnaire survey which the United States circulated to users
has indicated that the renge of a timely basis would be from three to
twelve months after the period to which the statistics apply. The
United States' domestic survey will be published within three months
after the period covered. Utilizing similar procedures the publication
of the ICAO reports should be reasonably attainable within six mounths
after the end of the reporting period. The publication of statistics
on such a timely basis will greatly enhance their value, increase the
support. for the statistics, and minimize the problem of financing the
costs of collection, processing, and publication,

Collection Costs to Airlines and Offsetting Savings

It was pointed out earlier that the cost to airlines of producing
the microfilm will bé minimal. The U. S. airline with the largest
volume of international traffic has estimated that.its annual collection
cost would be about $4,200. This stands in sharp contrast to the ag-
gregate burden being imposed on the airlines in mary parts of the world
by govermments who require various kinds of local traffic reports.

The world's airlines now provide origin and destination statistics
on passenger manifests and airport reporting forms at many of the major
traffic ¢ities on thelr roubes. Some compile traffic statistics that
ars exchanged with other governments under the terms of bilateral
agreements, Many airlines produce origin and destination statistics
for their own use, A study of these requirements as related 4o U. S.
air carriers indicates that the cost of providing such statistics at
the present time probably exceeds the estimated cost of providing the
completé origin and. -destination data to ICAC under the method here
proposed., As one example of the cost hirden now borne by airlines,
it was found that in one country; two U. 5. airlines jointly employ
one person full time and a second person on a part time basis whose
sole function is to produce passenger origin and destination statistics
for submission to the govermment.

While information is not available by which to evaluate the actual
needs which these statistics serve locally, there is reason to belileve
that statistics collected on a centralized basis and provided within a
reasonable time can be made to serve adequatsly the local needs,s If a
program of local collection at all airports ‘in the world were to come
into being, the cost to the airlines could bz extremely burdensoms.

The collection of origin and destination statistics at all aire
ports would in essende constitute a world-wide program of collection
without making such information available to the world as an integrated
body of knowledge. Moreover, there is good reason to believe that a
centralized body of world-wide statistics would serve vastly broader
needs of both the air carriers and govermments of all }Member States,
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would meet vital needs of rnumerous other users that cannot be served
at all from airport collection, and could be produced on a timely
basis at only a fraction of the total cost and interference with
traffic movements that could reasonably result from decentralized
collection at airports.

The problem of collecting statistics through airports has long
been a matter of concern to ICAO through its Facilitation Division,
This problem was recently further considered by this Division in its
recent December meeting in” Rome where further problems in respect to
using the clearance form for the collectiocn of statistics arose. As
a result of its consideration of these problems in that meeting, the
Facilitation Division adopted the following resolution:

11) that Contracting States refrain as soon as possible from
using clearance documents for statistical or other purposes;

2) that, until Contracting States can fully camply with 1) above,
clearance documents as prescribed in Annex 9 should rot be
amplified for any purpose other than that for which they were
originally intended; furthermore, that when used for purposes
other than accomplishment of frontier formalities, “hey
should not be used until after the completion of those
formalities, and should not be retained in existence solely
for such other purposes;

3) that the Council, taking into account the experience of
Nontracting States and the work of ECAC in the field of
facilitation and statistics and the work of the ICAC Origin/
Destination Panel in the latter fisld:

a) request its bodies to study the means by which Contracting
States can obtain the information they need for various
purposes, without recourse to clearance documents.

b) invite Contracting States to adopt, to the extent they
find advisable and in conformity with their own objectives
and requirements, the means which the Council may suggest.™

It is apparent, therefore, that this Panal and the Facllitation
Division have many problems'in common., It would seem desirable that
the tuo groups work closely together in developing the best possibls
approach to the collection of statistics on a basis that will help to
facilitate the movement of air traffic throughout the world and will
at the same time be directed toward preventing umnecessary duplication
of effort and consequent cost burden to the airlines and governments
of Member States., Such a joint progrem could itself make substantial
contributions to the further development of air travel throughout the
world.
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VII. NEEDS AND USERS

In an industry so widesgpread and complex as international
alr transport, it 1s necessary for a large number of organizations
to cooperate in the developmsn: and movement of traffio from coun-
try to country and c¢ity to city throughoul the world. To effea-
tively perform their various functions in the industry, these
organizations need an adequate bedy of statlstics with which to
describe and measure the actual traffic carried as well as the
scope, nature, and controlling characteristiocs of the potential
alr travel market. The needs for such statlstlics are varied and
the nature of the statistics needed can differ according to the
uses to be made of them.

Uger Nesd Survey Results

To secure more adsquate information on the needs for air
travel tlcket statlstics and how these needs might best be met,

“the views of a represeatative c:rogs sectlion of users of such

gtatistics in the Thiled States were solicited through circu-
lation of a detailed guesticinairo. These included airlines,
airports, aircraft and aircraft engine manufacturers, Federal
and state govermment sgencles, research organizations and
consultants, and chambers of commerce. A summary of the -uses
of these statistics as expressed Ly 91 respondents in various
categories 1s presented belows

Nunber of
Iypes of Use Regpondents
Route development 73
General economic analyses
"in alr transportation
including forecasting 73
Afrport planning 50
Sales admin. & travel
prometion _ 38
Schedule planning 35
4irline analyses for
investment purposes 27
Design requirements for
new aircraft 17
Other purposes 17
Airways planning 8

The responses of each category of users evidenced a
gtrong interest in the use of ticket statistics not only to
meet needg which are primary to their own operations but also
for related nesds in which thsy have vital intarests. For
examplc, ro’. ouly did all or rnost of the airlines express
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needs for the statistics for route planning and dsevelopment, pldnning
flight schedules and for sales purooses, bui scme of vthe airlines in-
dicated needs related to new aircraft designs, aivoort and airways
planning, investment analyses, and general ecoriomic anaiyses in air
transportation. Similarly, wvirtually all of the airports find the
statistics necescary for airport planning purposes and at least soms
of then identify thelr interests under each of the other needs listed,
In the sems way, all but one of the manufacturers nced such statistics
in developing design requirements for new alveraft and some or all of
these also identify needs related to route planning and developuent,
planning flight schedules, sales activities, investment and general
economic analyses in the industry. A large majorily of all the cate-
gorigs of users indicated use of tha statlistics for gensral econcemic
analyses and forecasting.

The survéy of needs for the statistics also included inguiries
eoncerning the relative value, for the different purposeés served, of
thio various itens of information contained in the ticket. The responses
Lo theon inquiries are swmmarized in the following table showing for
gach item of information comtained in the ticket the number of res-
condonte, out of a total of 91, that valus the item as edther very use-
ful or useful for one or more purposes, For convenlence of use; the
items are ranked in the. table by frequency of need expresssd by the

respendents,

Item of information Mumbsr of respondents
Origin y1
Destination 91
Class of travel 83
Trensfer poinds between airlines 83
Participating airlines- 83
ALl intermediate points 75
Passengsr stopover identification 70
Length of passenger stay at each point 62
Date of travel over each stage 56
Place of idcket dssue Sk
Fars around 53
Airline issuing ticket 51
Flight number foxr cach stage L7
Dats of tickst Issus 37
Terrs of paymend A 36

It is clear from the responses summarized above that every item of
infornetion recorded in the ticket is valusd by some users for ons
urpose or another, Fowever, it is not practical to initiate a pro-
gram encompassing 21l of this information. The itens of greatest
value to most users, in order of rank, are the origin, destination,
class of travel, transfer points between airlines, participating air-
lines, and all intermediate points., These are.the six highest ranking
items in the table, thus indicating they are of the greatest nsed to
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the most users., Accordingly, these six items have been selected to
delineate the scope of the program for the collection of passenger
ticket air tuavel statistics proposed by the United States. (See
Appendix 4 for extracts from user comments.)

Despite the considerable need indicated in the survey for stop-
over information, it is not provided for in the initial plan as pro-
poséd. Because of the technical difficulties which still exist in
identifying stopover points, it would be substantially more burden-
some to produce than the other elements in the proposed plan, In
view of the widespread user interest in stopover points, it is sug-
gested that continued efforts toward overcoming present technical
difficulties would be desirable.

Because of the variety of applications of the statistics in
respect to various uses identified by the survey, a more detailed
discussion of how the air passenger travel statistics are used in
meeting particular needs is presentsd below,

' Rduté Development,

The Member State govermnments and airline managements alike are
yitally concerned with the continued development of air routes on a
sound economic basis, At least in the United States, airports, local
governnents and business associatlions also take an act:.ve interest in
this activity.

A measure of the value of passenger ticket statistics in route
development was given by the responses to the United States user need
survey in which 73 of the 91 respondents expressed a need for the
statistics for such purpose., The relative usefulness for this purpose
of the different items of information in the ticket as reflected by
these replies is indicated by the following summary showing how many
of the T3 respondents rated each item as either very usseful or useful,

Item of ticket information Number of respondents
Destination 73
Origin n
Transfexr points between airlines SN
Participating airlines &0’
Class of travel 59
{11 intermediate points 56
Passenger stopover identification Lus
“Place of ticket issue kil
Airline issuing ticket 33
Date of travel over.each stage 30
Length of passenger stay at each point 30
Flight number for each stage 27
Fare amount 26
Date. of ticket issue 13

‘Terms of payment 8
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It is of interest to note that the six items rarikinz highest
with respect to route development are identical to the six highest
ranking items in the preceding table summarizing user needs for all
purposes.

It is necessary for the governments and the industry to establish
sound route patterns that will provide an opporturnity for the airlines
to operate most efficiently and profitably while meeting the needs of
the traveling public,

To determine the market potential of a new route, it is.essential
to have available infermation about the existing volume and pattern
of air travel in and through the area of the proposed operation.

Toe basic purpose of analyzing statistics for route development
is to forscast the market that would be available to a given airline
over a given route, This can be done by measuring the historic traffie
volumes and patterns and by projecting trends to future periods.
Other measures, economic and soclial, are usually used in comnection
with actual origin and destination traffic in order to permit a more
accurate measure of the future markel potential. Nevertheless, the
nore detailed the measure of the historic traffic¢ in specific markets,
the more accurate the forecasts are likely to be.  In fact, the validity
of all forecasits mnust Wlbimgtely be tested against actual results.
BErrors in forecasting casn result in costly and ill-advised airline ex-
pansion thnav is detrimental to the zirlines themselves and to the public,
It wey also resuld in an omission of service that could be profitably
introduced and for which there is a need, There have been many examples
of airlinzs withdrawing service for which the anticipated demand failed
to materislize., Thére have also been examples of service that were intro-
duced aad were met with such an immediate traffic volums as to-indicate
that the service had been needad for some time,

A complete directional reubting is the most valuable basie traffic
statistic Lfor this purpose. It provides a measure of the existing pas-
senger movement both as to pattern of movement and mumber of passengers,
It is important to show the intermediate citles because the contract of
‘sale (the passenger ticket) includes the passevger's entire air journey
and is, therefore, a factor in the sale of the ticket, An evaluation
of isclated passenger stages, without regard to other parts of the
routing that preceds or follow a given stage, can be misleading. For
example, a passenger desiring to go from point A to point C where no
through service exists between these two points may purchase a ticket
providing transportation from A to B and from B to C, An airline eval=~
uating the desirability of flying between B and C would want to know
out of the total number of passengers between B and C how many actually
originated in B and how many originated in other points such as A, for
if this latter number is sufficiently large the introduction of non=-
stop service between A and € could materially reduce the available
market between B and G, The airline is also interested in knowing
whether the airlin~s with whom it will be competing between B ard C
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have route gystems thal give them an advantage in competing for
the traffie not only between B and C, but also at A. Govermments,
in performing thei:r repulatory functions,; are alse concerned with
measuring the diversion from other airlines that would result from
the authorization of new routes,

If traffic volumes are avallable o a scasonal basis, airlines
can evaluate the effect the traffic variations will have on the utili-
zatlon of and need for equigment, The problem of overcoming seasonal
fluctuations in traflic volumes ig =2 16ajor 0w Tor some of the worldls
airlines and probably significant in some desree to all of them,

To determine whether any given route eperated would be financially
successful, it is necessary to ferecust tne resonues that would be
reveiveds These forecasts will b ..ore acourabe 17 Lhe exdisting com-
pesltion of the market Ly class o) wravel and the prevalence of one~
way ana round-trip routings is knovii. ForecasLs ol this type constitute
a vitally irmportant part of the factual basis used i the United States
in formal proceedings involving the authorization of both domestic and
international rouves.

Many users also point ¢ the need for roubing information that
would identify intermediate cities 4n the directional routing which
‘the passenger desired to visit as oppused vo citles transitted sclely
for the purpose of making connections between flights of the same or
different airlines,

Airport Planning,

. ort operators are aware ¢f the valuss Inherent in air travel
ticket statlstics, particularly as applied to the broad planning probe-
lems facing the airvort--large and small--domestic and international,
Solutions to these problems are made easier and airport operators can
do a better job for the future if more complete statistical information
of this type 1s available on a continuous basis,

“In responses to the user need questionnaire, 29 out of the 31
answering airports (and 50 out of the total 91 respondents) indicated
a need for passenger ticket statistics for airport planning. In terms
of the specific information judged to be very useful or useful, the
airport wresponses rank the items contained in the ticket as follows:
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Item of information Number of airports

Origin 29

Destination 29

Passenger stop~over identification 28

Adrline transfer points 26

A1l intermediate points 25

Participating airlines 25

Class of travel -2k

Length of passenger stay at each point 2k

Place of ticket issue - 17

Date of travel over each stage 15

Airline issuing ticket b} )Y

Fare amount 13

Date of ticket issue _ 13

Flight number for sach stage 13

Terms of payment i

One significant departure in the rank of importance of items
of ticket information for use in airport planning is the high value
attached ‘o passenger stop-over data. Whereas in other uses, this
jtem of information does not appear in the five top-ranked itams,
the airport planners give it a rank almost equal to the ticket origin
and destination which are ranked at the top by all uses, This points
up again the importance of stop-over information even though it has
not been included as an item of information to be published in the
initial plan as proposed by the United States. '

The airport operator is vitally concerned with using these
statistics in conjunction with airport planning, determination as to
adequacy of air service for the area served by the airport, securing
better scheduling and equipment through negotiations with airlines,
studying traffic flow, analysis of airlines routes, and forecasting
of the volume and mature of traffic for puwrposes of airport development
including financing, Since construction of new facilities must be
planned and financed many years in advance of ihe need, it is vital
that the forecasts of traffic volume be based on sound historical data,
Directional routings provide the basic informstion necessary to measure
the traffic patterns and volumes. From the directional routing ‘the:
coupon origin and destination of passergers to and from the city can
be determined and the future effect of additional non-etop flighr,s
oypassing the city can be estimated,

A special need on the part of alrports serving international
traffic is for data on the number of passengers that will be requiring
facilities for entry into or exit from the country, such as customs,
g ublic health and immigration, so that: such facilities.can be properly

eveloped. . someé airports the entry procedures vary with the points
of origin: of arrlvmg passengers and thereby require different facilities
for their clearance,
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For these various purposes, the airports need informition on
passenger trips including cities of origin and destinatiom, inter-
mediate cities at which there were transfers betwsen flights, cities
at which the passenger made stopovers, the airlines providing trans-
portation, and the class of travel used, Additionally, they cam also
make use of information on date of travel, length of passenger stay
at each city, and place of ticket issus, It is also important in
airport planning to have contiming measures of length of passenger
haul into and out of the airport.

Sales Administration and Travel Promotion

Measurcs of the volume, seasonality, class of service, origin
of traffic and pattern of movement are useful to those administering
the sales activities of airlines and to those in other organizations
concerned with the development of touriem and increasing international
air travel,

Thirty-eight of the respondents to the United States user need
survey expressed a need for passenger ticket statistics as an a2id in
sales administration or travel promotion, The relative value of the
information contained in the ticket is indicated by the number of
these respondents that rated each item to be either very useful or
useful, as follows:

Iten. of information Number of respondents
Origin 38
Destination 38
Partioipating sirlines 36
Class of travel 36
Transfer points between airlines 29
Passenger stop-over identification 26
Date of travel over each stage 23
All intermediate points 22
Place of ticket issue 2
Airline issuing ticket , 21
Length of passenger stay at each point 19
Fare amount 19
Terms of payment 15
Date of ticket issue 13
Flight munber for each stage 10

In general, the items ranked highest correspond to the high-ranking
items for other purposes, However, 1t is noted particularly that
"passenger stop-over identification® in the above summary is among
the top six displacing "all intermediate points" which is sixth in
rank for all purposes combined,

In budgeting sales expenditures, a knowledge of the market avail-
gble in a country is valuable in determining personnel requirements
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and sales outlets. For example, the workload on a ticket office must
be estimated to make proper budget authorizations. The time required
to service an originating passenger is not the same as fo. a passenger
visiting the c¢ity enroute to another point. For this reason, the num-
ber of passengers enplaned and deplaned may provide a misleading measure
of the workload imposed on the airline's.ticket. office in a given city,
A measure of the sales of the office reflects the workload imposed by
originating passengers, but omits the stopover or transfer passenger,
Origin and destination statistics, showing directional routings and
ticket issue point oxr ticket origin provide a measure from which the
number of passengers in each category can be determined,

By examining the ticket origin or point of ticket issue of the
passengers carried over its routes, an airline can determine in what
of f-1ine cities new sales offlces should be opened, where the size of
its sales force should be changed and how sales territories might be
revised. A State's tourist development agency can use this information
in the same way in locating tourist offices in foreign countries and
allocating its funds for promotional activities,

Those directing advertising campaigns are interested in the same
measurements that were enumerated at the beginning of this section,
except that ideally this information should be related to the passengert's
residence, place of business or other places where he might be exposed
to advertising. Information on the residence of passengers is extremely
limited and, of course, does not appear on the ticket, Ticket data can,
however, prov1de a uzeful substitute by showing the city of ticket origin
or place of ticket issue, When this information is coupled\with the
volume, seasonality, class of service and pattern of movement, an analysis
can be made to identify areas where advertising would be most productive
and what services should be stressed,

Origin and déstination statistics are usea to identify markets
where promotional fares might be introduced. By comparing the traffie
originating in a given area with that in other areas, it is possible
to determine whether the traffic has been slow to develop and might
call for the introduction of promotional fares.

Simultaneously with the plamming analysis, the. same statistics are
used to evaluate the results of past sales efforts. Market growth and-
the airline's share of the total market are used for this purpose. It
is not sufficient for a sales administrator to know the facts only with
relation to traffic¢ carried by his own airline, He must be able to com-
pare his own traffic growth with that of his competitors and the total
market, then he can determine which programs produced the desired results
and which did not. In the field of fare construction, since most of the
airlines charge the same fares, it is the effect on the total market that
must be known.
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Fare Construction and Tariff Publication

The size of markets is a prime consideration in the detemination
of passenger fare levels, Such information is vital in setting local
and through fares, In the process of developing through fares, it is
necessary to know the volume of the passenger markets between city
pairs so that the best possible fares affecting the selling area can
be achieved. ’

In publishing tariffs, airlines include fares between each-pair
of ¢ities for which they believe there will be sufficient use to justify
including fares in the tariff., It is common practice to deliberately
err on the side of publishing fares for too many city pairs rather than
too few, If a measure of the total market between each city pair were
readily available, 1t could be determined as to whether a particular
city pair should or should not be included in the airlinet!s tariff,
With such a measure present, tariffs could be reduced in size, would
be easier to use and would cost less to publish,

For both of the above uses, a summary of the number of passengers
by directional origin and destination is the only meaningful statistie,
A monthly publication covering the previous 12-months total traffic
would be ideal. Reports containing 3-month summarles. would be very
useful,: No such statistics exist today except for certain small iso-
lated markets.

.International Exchange of Air Traffic Rights -

Air passenger ticket statistics provide useful information to
‘States and airlines in evaluating routes to be sought as well as routes
to be granted in the route exchanges made in air transport agreements
between Member States. This type of evaluation is virtually identical-
to the route development function explained in detail at another part
of this section, .

Another important use of origin and destination statistics is in
the application of the capacity clauses of bilateral air transport
agreements, It is recognized that differences exist between govern-
ments as to the appropriate basis for allocating traffic to Freedom
categones. Certain governments desire the directional origin and
destination as shown on the ticket, whereas other govermments prefer
the origin and destination shown on the manifest. The plan proposed
by the United States would supply both types of origin and destination
statistics and thereby meet the needs of all States. This would not be
true of other systems of statistics designed to provide only manifest
or on-line origin and destination which would supply the needs of some
States.but totally disregard the needs of other States. '

Schedule Planning

For schedule planning purposes airlines try to estimate the total
number of passengers moving between a given city pair to measure the
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need for capacity and to evaluate tne effectiveness of their scheédile.
pattern,

In the United States user need survey, every one of the 23
responding airlines stated that passenger ticket statistics are needed
in planning schedules, The relative value of the-items of information
in the ticket for planning schedules is indicated by.the number of
respondent airlines rating each item as either very useful or useful,
as follows:

Item of information Number of airlines
Origin ' 23
Destination 23
Participating airlines 22
Transfer points between airlines 20
Class of travel 17
All intermediate points 13

Passenger stop-over identification
Flight nimber for each stage

Place of ticket issue

Airline issuing ticket

Date of travel over each stage.

Length of passenger stay at each point
Date of ticket issue

Fare amount

Terms of payment

O W \Ww 7= 00 G N\D

For schedule planning,vas for other purposes, the six highest
ranking items are origin, destination, participating airlines, air-
line transfer points along with all other intermediate points, and-
class of travel.

While the respondents expressing a need for ticket travel statistics
in schedule planning were predominantly airlines, other respomdents in-
cluding government agencies, airport operators and aircraft mamufacturers
expressed a need for this information for schedule enalysis, .

Origin and destination statistics are used to measure the total
number of passengers between a given city pair on a coupon origin and
destination basis. Directional routings are used to determine the advis-
ability of introducing one~plane or non-stop schedules between a pair
of cities showing a substantial number of passengers using circuitous
routings.. The data should be summarized to show the seasonal variations
in the pattern and volume of traffic, Class of traffic is a refinement
that permits even more precise svaluations to be made,

Frem this 1nformation, an airline can determine whether its schedule
pattern is effective in holding or improving its participation in a given
market,
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Identification of the routings with the nume of the participating
airlines in the routings makes the statistics far more meaningful in
the above cited uses. In addition, it becomes possible to measure the
effect of schedule changes made by different airiines in a given market,

Design Requirements and Sales of New Alrcraft

In designing passenger aircraft it is important to know & great
. deal about air passenger traffic patterns. It is not sufficient merely
to have generalized information on air traffic volumes, Rather, it is
necessary to be able to describe, identify, and measure the particular
traffic that Is to be served by the airecraft. For this purpose, in-
:formation in terms of the individual passenger trip is vital.

) Alr travel ticket statistics are helpful in determining the range,
slze, speed, interior accommodations, and other design requirements for
an aireraft, By revealing the points between which travel 1s performed
or needed, distances of travel, and class of travel, such statistics
indicate the service that the aircraft must be capable of performing.
Moreover, the ticket statistics provide a guide to both the source and
over-all potential of the demand for aircraft of a new design by making
it possible to segregate and measure the volume of traffic having given
characteristics to which the aircraft is adapted, ’

Alr travel ticket statistics are also valuable in the sale of the
new aircraft, and in somewhat the same manner as in its design., TFor
sales purposes thoy are used to analyze the actual. or potential traffie
of a particular airline to deteimine whetner the aireraft is suitable
for its operations and, if so, to demorstrate this to the airline.

Both the manufacturar and the alrline, of course, value the statistics
for this purpose.

On & broader basis aircraft and airceraft enpgine manufacturers
have an Interest in tho growth and development of the eir trensport
industrys, This concern finds exprossion in research and analysis inu
the economics - -of air trangportation including forecasts of traffic
volune and its characteristics. The ticket statistics are very use~
ful for these purposes,

For these various noeds, the manufacturers of passonger alroraft
generally f£ind most valuable thosc statistics which describe the entire
passenger trip including all inteimoediate podnts of transfor between
flights, participating airlines, and classes of travel. In some cases,
identification of pointe at which the passenger mado stopovers is needed,
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VIII. ADVANTAGES SUMMARIZED

Ticket is Natural Statistical Unit

There are mmerous advantages inherent in the program as pro-
posed by the United States for the collection of passenger ticket
air travel statistics, One of the more important of these advantages
lies in the fact that the ticket provides the most complete measure
and description of the passenger air travel market of any available
sourco. No.passenger travel by air ¢an be completed without a de-
tailed authorization in the form of a passenger ticket. The ticket
is the unit of sale in the psssenger travel market. It ambraces the
total service contracied for between the passenger and the airline
or airlines combining to provide the {total travel. It reflects all
2spects of the contract entering into this agreiment. ‘It likewise
identifies the air carriers which participate in the performance of
the travel contracted for, It similarly identifies the cities visited
during the period of travel authorized by the ticket. The air pas-
senger tickeu, therefore, provides the most complete description that
exists anywhere of the current air passenger travel market.

The passenge> ticket is the indivisible unit of sale in air travel.
The individual coupons of the ticket represent component parts of the
single market package which is sold in the form of a ticket. Waile
each one of these coupons has distinet and significent vaiue in itself
as an instrument in measuring segments of the market, it is only a
subordinate part of a single, integrated ticket, Although coupons
can measure local. traffic movements, they canrot give over-all market
perspective, Since the purpose of the air carriers and the promoters
of air traffic generally is to develop the over-all market, it is
necessary that the statistics, in order to serve this purpose effec-
tively, be developed so as to reflect the market in its broadest per-
spective. Such perspective -is best reflected by the total ticket.
The ticket, therefore, not only enccmpasses the total expanse of the
passenger's trevel under a single contract, but it also ldentifies the
" local elements of the travel market on a coupon basis, thereby provid-
ing the most complete over-all measure available of the air travel
market, ' ’

Moreover, the airline ticket is essentially reliable. It controls
the amount of money collected by the airline and expended by the pas-
senger for the total travel involved, The ticket also serves as a
basis of settlement between the participating airlines in the division
of reverues. It is carefully prepared to insure its total reliability
and, therefore, constitutes the most reliable single source for air
passenger travel statistics. Moreover, the validity and reliability
of the ticket must be established independently of the statistics them-
selves and, therefore, these extra increments of statistical value are
available through the ticket without added burden to the airlines,
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Hence, the passenger ticket is inherently 1i: best source from which
reliable air passenger travel statistics can be collected,

Plan Develops Professional Know-How

‘Statistics, however sound in -concept, can be developed only by
an adequate facility and expert personnel, For that reason, the United
States! program has beep designed to create and utilize a highly com-
petent professional organization for the development, processing and
publication of the statistics. Accordingly, the entire responsibility
for the quality of the statistics would be concentrated in the central-
ized processing agency to be developed under the auspices of the ICAD
Secretariat, The method proposed provides for ‘the microfilm copying
of the actual ticket, selected on the basis of ticket serial number
to provide the size of sample desired. (In the United States! plan,

" ‘the proposed sample is 10 percent.) The raw data, without modlrication

or evaluation, is sent to the centralized processing agency. There,
the statistical product is developed by a single professional staff,
The standards, evalustions, interpretations, definitions, and appli-
cations will always be controlled by this single professional group
which will grow in skill and know-how With time and experience,

Moreover, the centralized professionsl group provides the maximum
opportunities for future improvement and development of the passenger
air travel statistics. This is true not merely by reason of the skills
which will be developed through the centralized processing of the data
as submitted to ICAO, but also because this highly skilled central
group will help to perfect ways snd means for subsequent improvements
in the quality of the statistics,

Provides Maximum Value to Most Users

Statistics of any type are valuable only if useful, Based on den-
onstrated needs by the most frequent users of passenger ticket air travel
statistics, the proposed program will produce statistics that should
have maximum value to the greatest number of users. Accordingly, the
element of value has been comsidercd as the most important single .ob-
jective to be achieved from the statistical program. This is true be-
cause the walue is much more directly related to the scope than 4o the

‘cost of production, While the value of the product will be controlled

almost entirely by the elements of information included in it, variations
in these elements will have relatively little affect on the aggregate
cost of production and no effec¢t on the cost of collection. Hence, the
decisions of the Panel in regard to the program must be directed primarily
toward assuring the maximum usefulness of the-statistics collectpd since
the total cost will not vary greatly between a low and high value product.
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Pacilitates Timely Publication

The plan as proposed by the United States gives particular
emphasis to the timeliness of the publication., This is reflected
first in the method of collection which reduces to an absolute min-
imum the problems to the airlines in the collection and transmission
of the required data, The microfilming process which has been sug~
gested removes entirely from the airlines all necessity for making
statistical determinations beyond the simple selection of the ticket
1ift coupons with a serial number ending in zero. Once the micro-
f£ilming process has been set up, there 1s no obstacle to prompt sub-
mission of the sample coupon 1ifts. In fact, the use of the flight
coupon for inter-airline billing purposes compels the participating
airlines to complete the microfilming function before the flight
coupons are forwarded to the issuing airlines for purpossés of inter-
line settlement,

Tha establishment of a centralized professional staff will maxi-
nize the speed of processing. The data can be rapidly converted to
punch cards and slectronic tape for processing on modern electronic
machines, While some time will be required to establish the neces-
sary procedures, and to develop and train the needed staff, the re-
current time lag for publication can reasonably be reduced to not
more than six months on the basis of the world-wide program envisioned
by the United States' proposal. Statistics provided on such a timely
basis will adequately meet the needs of most users throughout the
world for passenger ticket air travel statistics.

It is highly appropriate that this Panel and ICAO should, at this
time, be working toward the development and timely publication of a
body of air travel statisties since, with the recent Jet and imminent
supersonic advances in the speed of air travel, there is perhaps more
urgent need for timely statistics in the air travel market than in
any other commercial market in the world economy,
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COMMENTS BY RESPONDENTS TO QUESTIONNAIRE AS TO
VALUE OF WORLD-WIDE PASSENGER TICKET AIR TRAVEL STATISTICS

In addition to answering the gquestionnaires oirculatsed,
a pumber of users sutmitted additionel cowments regarding the
value of uses of such statistics to the individual respondent.
In the case of the Airport Operators, a complets analysis was
made by the Alrport Oberators Council of the questionnaires
submitted by the individual alrports. |

Since this analysis and the various comments of other
ugers regarding the statistics give a better feel of the user
attitude, there is submitted in the following pages of this
Appendix: |

Part 1 - the report of the Airport Operators Council

Part 2 - extracts from comments of various other users,

broken down to differentiats between types of
users,
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Part ).

ATRPORT OPERATORS COUNCIL
(INCORPORATED)

1700 K STREET, N. W. WASHINGTON 6, D. C. TELEPHONE: DISTRICT 7-4530

"OFFICE OF THE

EXECUTIVE VICE PRESIDENT

February 8, 1960

The Hon. James R, Durfee
Chairman .

Civil Aeronautics Board
Washington 25, D. C.

RE: Worldwide O & D Statistics
Dear Mr.'Durfeez

By arrangement with the staff of the Civil Aeronautics
Board, the Airport Operators Council was able to send your letter of
Docember 18 and attachmeats directly to its United States members.

" OQur members énthusiastically support the program for the
colléction and dissemination of worldwide passenger origin and destina-
tion statistics., They are aware of the values inherent in a project of
this type partioulerly as applied to the broad planning problems facing .
the airport operator - large and small - dorestic and international. Solu~
tions to these problems will be made easier and airport operators can do
a botter planning job for the future if reliable statistical information
of this type is made svailzsble on a continuous basis.

Copies of the reoplies received to date have been furnished
the statistical section of the Bosrd and are summarized in the attachments
to this letter zs follows:

Attachment I - Ceneral Comments of AOC Members to
CAB 0'& D Survey

Attachment II - Summary and Analysis of Replies of AOC
Members to CAB O & D Questionnaire

We zppreciate this opportunity to participate in your survey
and if we can be of further assistance please let us know.

Yours very truly,
,+/ E.T. Burpard

E. Thos. Burnard
Executive Vice President
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COPY
Attachment No. I to #UC
Letter of Feb. 8, 19€0

GENFRAL COMMENTS OF 40C ME RS TO CAB O & D SURVEY

Listed below are comments of United Statee AOC Members confirming the
airport operator's substantisl interest in and support of the proposed survey
pirogram.

"o have felt the need for this type of information for many

years and have urged such a point of view at every opportunity. The

project is one of considerable magnitude but worth every ounce of

energy which can be put into it. We endorse the proposal whole-
heartedly.” (A Major East Coast International and Domestic. Airport

Complex)

"We agree 'that the Board's request deals with an area which should
.furnish very helpful information to airport operators.” (A Major East
Coast Domestic Airport).

"We .are in favor of such a gathering and publication of passenger
statistics. The proposed study would provide information suoh as origin,
destination and length of passenger stay at each point which would bs of
tremendous help in airport planning and management.® (A Major Inter-
national Airport)

"We feol this kind of data (origin of traffic at a particular air-
port city by passenger's city of residence) is especially valuable to
commnities such as ours who lose the statistical 1ldentity of much of
their traffic because of proximity to a nearby major traffic center.
Qur ability to develop a sensible estimate of our off-shore and trans-
atlantic traffic potential from present O & D surveys is oompletely
‘inadequate.”, (A Major East Coast Aifrport) '

"The Airport Dspartment is vitally concerned with these important
statistics in conjunction with airport planning, determination as to
adequacy of air sservice for the area served by the airport, in studying
traffic £flow, and in determining the needs for govermmental space used
in connection with the processing of internstional passengers....”

"At the present time, there does not seem to be an adequate source that
will show the number of International passenger arrivals involving the
use of governmental inspection and examination facilities. If this
additional data could be provided to show the number of passengers re-
quiring the services of the Bureau of Customs, Immigration and Natural~
ization Service, Public Health Service and the Bureau of Entomology and
Plant Quarantine, by air carrier, it would ireatly assist the airports
in the development or provision of such facilities...." ®The lack of
data from international foreign flag carrisrs has made it difflcult to
establish a base upon which we may plan our international arrival faeil-
ities." (A Major West Coast International and Damestic Airport)
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Letter of iwb. 5, 1960

SUMMARY AND ANALYSIS OF REPLIES OF AGC MEMBERS TO CAB O & _D QUESTIONNAIRE
I. Needs Served Ticket Data

Our members feel uniformly ‘that the major needs served by ticket data
are "1. Route Planning and Development™; "5. Alrport Planning” and-"8. General
Economlc Analysis in Air Transportation Including Forecasting," with a lesser
need expressed for "3. Developing and Administering Sales Programs Including
Travel Promotion.” '

With respect to Route Planning and Development, origin and destination
citiesa columns (3) and (4) in the CAB reporting form were classified as "ve
useful” by almost all of the airports reporting and columns (5), (6), (7), (gg and
(9) were classified as "very useful® or "useful" by a majority of the airports
replyinz. ' '

Columns (3) and (4) were marked as "very useful” by all but one of the
airports classifying Airport Planning as one of the major needs served by ticket
data. Additionally columns (5), (6), (7) and (8) were named as "very useful" by
a majority of the airports replying and columns (%), (10), (12) and (14) were
marked as "very useful™ or "™useful” by a majority of the reporting airports.

Somewhat the same picture is evident with respect to the use of ticket
data in meeting the need for Gemeral Economic Analysis In Air Transportation In-
0luding Forecasting. The predominant number of airpotrts reporting find the origin
and destination cities "very useful" and a majority find columns (5), (6), (7) and
(8) "very useful." Columns (9), (10), (12), (14) and (16) were "very useful®™ or
"yseful” to a majority of the reporting airports.

Other needs as enumerated by various airports on the questionnaire are
as followss

1. Determining community requirements for air service

2. Present 0 & D Surveys do not show intermediate cities where
passenger changed flights on same airline. This:
information needed for use in route development,
adequacy of service proceedings, better scheduling
and equipment through negotiations with airlines
and analysis and forecasting for airport develop-
ment including finanving,

3. Number of international passengers requiring facilities
for entry or exit e.g. customs, public health,
immigration, etec.
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4. Roecommend that 0 & D gurvey include City, County and place
(house, oftfice, hotel, military base etc.) of passen-
gers and airport used if more than one airport located
in metropoliten crea. Congideration should also be
givon to including supplemeontal, intrastate, and non-

. gcheduled airlines in the part of the survey applying
to tho U.S.

IXI. Compilation of Passenper Ticket Information for

Genaral Uso and Special Neods

Al

Sumnaries Thet Might be Fublished to Meet Common Needs

Essentially all reporting airports said that summaries'l, 2 and
4, respectively "All Troffic In Terms Of Actual Ticket Routing®, "All
Treffic In Terms Of Travel Neoded" and “Total Arriving and Departing
Passengers by Airport™ would be of value to them. The international
airports repo-ting stated that the "International Travel Summary™
would be valuable to them, .

Time periods needed were generally evenly divided between "monthly"”,
"quartorly” and "annually”. On balance, the Pannual® psriod seemed some-
vhat more popular.

Time lag after period vovered by the data vas "one ysar® maximum
with the minimum range from Y3 Lo & months™ efter the period -covered
by the data.

On all the sumuaries the preponderancde of airports desired "regu-
lar" reporting and folt that the value of the reports would be enhanced

if the "participating airlines were identified.”

Other sumparies needod'and comments of reporting airports on
summaries listed in questionnaire are as follows:
Sumnzrics Naeded

1. Sumnary of estimated traffic projocted to 1965 and 1970

2. ~Summary40f routes certificated to each carrier together
with restrictions

3. Summary of total originating and terminating passsngers
by individual cities (airports) in terms of length
of trip '

4« Summary of total arriving and departing pascengers by
individual cities (airportz) in terms of days of the
week and hours of the day.
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Commonts _on Summaries Listed in Ouestionnaire

Summary A - 1 1) Further breakdown by olass of service

2) Assist in determining traffic growth,
flow, adequacy of and demand for service

3). For use in route development, better
soheduling and equipment through negotlation
vith airlines, analysis and forecasting for
airport development including financing

Summary A - 2 1)Samecmentsas2)a§d3)in5mryk-l

2) Less valuable than Summary A ~ l-theorstical

Summary A - 3 1) KNeed for development of inland Port for
_overseas air travel

Summary A - 4 1) Interested in absolute origin and ultimate
destination on same basis

2) Extremely useful in airport planning
development and -financing

Parti

A11 but one of the reporting airports stated that they would be
interested in procuring tabulations showing "Total Traffioc Movement
Between Any Pair Of Cities” (Swmary B - 1) and most of the reporting
alrports were interested in procuring tabulations sh the "Traffic
‘Pattern For A Particular City (Airport)®, (Summary B - 4). Two other
tabulations were held to be of value by a majority of the reporting air-
ports - "International Travel For A Given Country" (Summary B - 2) and
"Ticket Sales Activity At A Particular City" (Summary B - 7).

For each suggested summary, the "annual® time period was selected
by a majority or near majority of the reporting airports, augmented in
the latter instance by "quarterly" periods twice and “monthly”™ periods
once. v

Time lag after data gathsring period was ®3 moaths to one year”
except for two of ‘the summaries vhen "6 months to 1 year"™ lag was stated
to be acceptabls by the reporting airports., -

The need was expressed for "regular® reporting on all summaries
and request was made that "participating airlines be identified® for
all summaries. :
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Other tabulations needed and comnents of reporting airports on
tabulations listed in questionngire, are as follows: ’

v
1.

2,

Tabulations Needed -

Need distribution of traffioc at partiocular city between

originating, termination and transit passenger and

~ for each of these by class of service and then by
day of week and time of day

Need origin of traffic at particulsr alrport by passenger's
city of residence

Pabulation B -1 1) Seme comments as 2) and 3) in

Summary A - 1

Tabulation B~ 2 1) Same comment as 3) in Swmary A - 1.
Tabulation B - 8 1) Very important in airpért planning to

have constant check on average length
of passenger haul out of airport

, fCopsclidamed replies of Airport Operators Council Members are
shown on the CAB Questionnaire atteched:

I

II,

Jee : Ticke ta

 Column (2) shows the number of airports of the 25°
replying expressed a need for each item listed. In Columns
(35 through (17) we have placed & number 1 if a majority of
the airports that needed thet information found it to be “very
useful,” we have placed a number 1 and 2 in the squsre if a
majority found it to be "very useful® or “useful™ and a aum-
ber 3 in the square if a majority of the airports found 1t
"not useful®. If there was no majority opinion the space was
left blank, This breskdown is shown only for those needs men-
tioned by a majority of the reporting airports.

Column (2) shows the number of airports of the 25
reporting that state the specific summary would be of value
to them. Columns (3), (4) and (5) show the number of air-
ports that have indicated a preference for "moathly",
Pquarterly® or "annusl™ time periods. Where a majority of
the replying airports indicate one time period, that is
shown, otherwise the two time periods that make up a major-
1ty are listed. Columns (7), (8), (3) and (10) reflect the
majority views of the airports reaponding to each.question.



1,

2,

34

4e

0&D PANEL

-~ 103 - FINAL REPCRT
LoemIX 1
27/2/63

Part 2

AIRLINES

This company ™always welcomes efforts by the Civil Aero-
nauwtics Board to irprove the collection and distribution of
helpful airline travel statistics, and we hope the current
program may prove to be e significant step forward. Accord-
ingly, we are pleased to return the questionnaire, which, as
completed, prettj well sets forth our needs for air travel
statistics.”

[(EEN R AR RN SRR XN ]

"hile our comments relate primarily to domestic travel
data, our views about international statistlics are much the
same, Simplification, rather than expansion, should be the
first goal., There is a greater need for working out short
cuts in th2 collsction and publication of existing informa-
tion than for adding verious supplementary, though only oe-
casionally useful, deteils about the passenger's journey."

#"The implementation of such a program, as envisioned
by this questionnaire, will supply a long standing need by
U.S, Flag carriers for information on passenger origin and
dostination traffic statistics on a worldwide basis. Ob-
viously, the value of any such program is conditioned upon
the accuracy of ths reporting carrier or carriers and the
uniformity with which the underlying data is accumlated.

e erdorse eny efforts on your part to further the program
along the lines set forth in the questionmnaire especially
those touching upon accuracy, cons:.stenr'y and uniformity
of reporting procedures.”

In completing this questionnaire form, we have been
guided by two basic factors -~ the need for simplification
in the issuance of arigin/destination statistics and the
importance of early publication so that the reports will
have maximm utility.™

#For example, we have shown in item 2 of part 1 that
the data serves a need in our planning of flight schedules,
However, its use for that purpose has been so limited due
to the one or two year time laz as to render it virtually
useless. We should like to make it erystal clear that al-
though in filling out the quesiionnaire, we have indicated,
the desirability of more elaborate data, the real funda--
mental need is for more current production of the existing
data. We see no reason why the quarterly origin-destina~
tion data cannot be produced and distributed within three
months after the ¢lose of the period or why the annual data
ecould not be reproduced within four months after the close
of the period. Such a time schedule would provide airline
management with a useful, current tool which would bte ex-
tremely helpful in the programming and planning of its
operatiocns, "
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MANUFACTURERS

"As you will see from the answers, we are vitally inter-
ested in a program for the collection and publication of
pessenger origin and destination traffic statistics on a
world-wide basis. In 1959, we spent a large expenditure
on trying to establish this information for 1957. The data
is especially needed for our future aireraft development,
Information obtained from the proposed study could give us
guidance as to the range, size, and performance our future
alrcraft should have."

¥ eessssl am hopeful that with your help it will be
possible to estallish this program of collecting origin
and destination statistics on a world-wide basis."

"We do believe that there is a decided lack of good
statistical data regarding passenger traffic moving over
international route segments. In general terms, any survey
undertekén to improve the data currently available should
indlude as basic requirements, (1) an Origin-Destination
Survey, which would encompass a breakdown by tariff classi-
fications ~- that is, first class, tourist, economy or
thrift; (2) a segment analysis- also encompessing & break—
down into the verious tariff classifications, This latter
type of information should be segregated by particular seg-
ment, rather than the method presently used by ICAO, whereby
it is classified by country/by airline, Additional infor-
mation such as classification of major traffic generating
centers, length of passenger hauls from these centers, 'and
othexr types of data relative to the .international dr
traffic picture, provide valuable tools for evaluation of
potential market for mamufacturers of aircraft."”

®Please find the completed ICAC survey questiomnaire
enclosed, We consider this to be a very worthwhile effort
which will have many valuable uses for the future develop-
ment of alr travel.

"When this survey is implemented our needs would best
be served if the basic data could ‘be made available in
selected sets of tabulation cards which could be processed

on our own computing equipment,”
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*Data which would be contained i1n summaries such as
are defined in this questionnaire would be used in studies
pertaining to aircraft design feasibility, economic analysis
and operational studies.™

*"While we have comploted the questionnaire in some de-
taill perhaps the best way to sum up our feelings on this is
to tell you that we would like very much to have ICAO pub-
lish data similar to your O&D and Competitive Surveys.

"The one major breakout that we would like to have in
both the present CAB and proposed ICAO surveys concerns
routing of a passenger between two points. For example:
Where TWA flles a passenger from New York to Los Angeles
we wonld like to know whether he 1Is routed non-stop or via
some point such as Chicago, St. Louis, etc. We would like
this information even though the passenger never leaves the
plane at these intermediate points., Information of this
sort would permit comparison of passengers flown with seat
miles scheduled.”

®*The iaformation indicated in this questionnaire would
be very helpful to us in owr sales efforts and in studies
we are making to determine engine sizes required for commer-
cial aircraft. This is one phase of airline operation on
which we rarely have sufficlent information, so that we are
very interested in obtalning anything that would increass
our knowledge with respect to the traffic patterns in both
domestic and internatiopal travel."
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EARCH, CONSULTING AND LE AND
1. "In addition to the entriees in Part I, NEEDS SERVED

BY TICKET DATA, and considering No, 5, 'Airport planning'
to mean airport facility and financial planning, our firm
f£inds all of the information available in the passenger

ticket yery useful for Cowmunity Air Service Studles,

"It would be desirable to have international travel
summaries based on ticket routings in terms of origin and
destination cities rather than gateway ocities. This would
be useful in international travel studies, where a new
ooncept of routing other than gafeway oities be considered.

"In addition, we would like to suggest, summaries of
oconnecting passengers showing, by connecting point, points
of origin and destination, This information would aid in
determining the adequacy of air service between the point
of origin and point of destination by indicating the
volume of passengers between a city pair that utilize
oonnecting service at a given airport. '

"The information referred to, in the sectlon on ticket
sales activity is occasionally very useful to aid in deter-
mining the distribution of locally and non-locally generated
passengers for a given community., As indicated on the ques-
tionnaire, to our knowledge, this data is not presently
avallable in any form.

"We would like to add, conneoting traffic analysis
indicating volumes between carriers at specific stations,
This data would be helpful in air service requirement
studies and facility planning at an airport.®

e have long used this statisticael information on
domestic traffic. It is helpful to us in many ways, for
example, . in supporiing applications of some carriers,
helping us determine what points we have the greatest com-
munity of interest with and handling with the carriers for

_ improved services in some instances.

*I am not sure whethsr our oity at the present time
has very much overseas tranasportation or not but we do have
considerable to Mexico and Cenada, perhaps more than we
think to other foreign countries, and we would like to have

‘the information if it.could be purchased without too great

expense.”

"Our interests stem from a long-range airline study
projeot called Project 328, whose objectives are to detail
all of the data processing requirements of the airline
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industry. The Project’s polnt of view {a that of design-
ing a single centralized On-Line system for one or more.
airlines that would mechanize all those functions within

the airline that could be economically automated. Included
among these functions are mutomatic ticket issuance and fare
calculation on an industry-wide basis. Most of the informa-
tion we suggest in our reply to you is of use in the fare
calculation application. C

*"Tn addition to the items requested in the questionnaire
wve would also like to obtain information on:

1. The fare basis - that is, the type of discount
or surcharge which may appear on tickets.

2, Conjunction ticket information - that is, the
degree of ticket issuence for group travel,
family plan, teams, etc. '

3, Time of issue of ticket by point of 1ssue.

4. Indication whenever fare construction class of
service does not correspond to c¢lass of service
used.

5. Frequency of ticket refund and exchanges.”
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EFFECTS ON FORMATS OF PUBLICATION OF VARIATIONS

IN ROUTEING DETAIL UNDER THE UNITED STATES PLAN

FOR PRODUCTION OF WORLD-WIDE PASSENGER TICKET
AIR TRAVEL STATISTICS

rlines identified: A proposed format for publication of d.rectional
routeing (DOD/COD), airlines performing the transportation, and class of service
information is presented as "Example 1" in Section V of the United States plan
(Appendix 1), The manner in which such proposed format might vary with different
amounts of detail published is illustrated in Attachment 1 hereto.

Format A in Attachment 1 is the same as Example 1 in the United States plan,
except that some mew routeings have been introduced to better illustrate the
differences in format with various levels of detail. Format B is based on publication
of directional routeing (DOD/COD) with participating airlines but without information
as to class of service. It differs from Format A only by omission of three columns
labeled "First Class,” :

Aixlites not identified: Formats C, D, and E in the attachment are basically
the same as Format A in outline but reflect the decreased detail in the summarization
to be published. Format C illustrates publication of directional routeing (DOD/COD)
but without identification of participating airlines or class of service. Format D
illustrates a further reduction to a routeing containing only cities of directional
origin, intercarrier transfers, and directional destination (DOD/SOD). Finally,
Format E illustrates the publication of city pairs of directionsl origin and destination
only (DOD), eliminating from the published statistics all COD suboomponent travel under
the ticket., Thus, essentially the same format could be used for these various levels
of detail. :

The format for publication of ticket origin and destination atatistics
proposed in "Example 2" in the United States presentation is based on a classification
of data by ticket origin, directional origin and destination, and type of trip (one-way,
round trip, etc.). Since there is no direct provision in the format to reflect
participating airlines or routeings no modification in the format is needed because
of these differences in detail as reflected in Formats A through E.
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ATTACEMENT 1
ILLUSTRATION OF EFFECTS OF VARIATIONS
IN DETAIL ON FORMAT OF PUBLICATION
FORMAT A
DOD/COD, PARTICIPATING AIRLINES, AND CLASS OF TRAVEL
BASE CITY NUMBER OF PASSENGERS IN SAMPLE
REFERENCE CITY BOTR FROM 70
WAYS BASE& BASE
All irst lAll irst [All First
DIRECTIONAL ROUTING classes kclass |classes [class jclasses class
PARIS FRANRCE
ROME ITALY
PAR AF ROM 22 18 10 8 12 10
PAR AZ ROM 16 9 8 5 8 4
PAR PA ROM 16 10 9 4 7 R
PAR TW ROM 20 14 10 8 10 6
PAR AF ZRH TW ROM 3 3
PAR AZ MIL AZ ROM 3 2 1
Total DOD volume 80 42 38
ABY UK LGA PA PAR TW BOM 1 1 1 1
DCA AA LGA AF-PAR AF pOM 1 1
DCA EA LGA PA PAR PA ROM .3 1 1 1 2
DCA AA LGA AF PAR AF ROM AF IST 2 1 1
LON BE PAR AF ROM PA IST UX CCU 2 2 1 1 1 1
MAN BE PAR UK ROM UK CAI UK BOM 1 1
Total COD wolume 84 55 42 27 42 28 .
Total volume for city pair 90 47 43 <3
RUYADH SAUDI_ARABIA
PAR TW CAI UK RUH 2 2
Total DOD volume 2 2
Total volume for city pair 2 2
DA IR A 20 L St BN £ 2 B B & MR A Bdn B 7 b o ¥ ﬁv%
BASE CITY TOTAL DOD wolume 654 326 328 :
COD volume 875 590 435 285 440 305
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ILLUSTRATION OF EFFECTS OF VARIATIONS
IN DETAIL ON FORMAT OF PUBLICATION

FORMAT %
DOD/COD AND PARTICIPATING 4YRLINES

BASE CITY ; WUMBER OF
PASSENGERS IN
REFERENCE CITY SAMPLE
TOTAL
DIRECTIONAL ROUTING e | e ardx
PARIS FRANCE
ROME ITALY
PAR AF ROM 22 10 ‘12
PAR AZ ROM . 16 8 8
PAR PA ROM 16
PAR TW ROM 20 10 10
PAR AF ZRH TW ROM 3 3
PAR AZ MIL AZ ROM 3 1
Total DOD volume 80 42 38
ABY UK LGA PA PAR TW ROM 1 1
DCA AA LGA AF PAR AF ROM 1 1
DCA EA LGA PA PAR PA ROM : 1 2
DCA AA LGA AF PAR AF ROM AF IST 2 1
LON BE PAR AF ROM PA IST UK CCU 2 1
MAN BE PAR UK ROM UK CAI UK BOM 1 1
Total COD volume 84 42 42
Total volume for city pair 90 47 43
RUYADH SAUDI ARABIA
PAR TW CAI UK RUH 2 2
Total DOD volume 2 2
Total voiume for city pair 2
T WA~V
BASE CITY TOTAL DOD volume 654 326 328
COD volume 875 435 440
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ILLUSTRATION OF EPFECTS OF VARIATIONS
IN DETAIL ON FORMAT OF PUBLICATION

FORMAT C
DoD/COD
BASE CITY P RUMBER 01'.
REFERENCE CITY A aare 1
TOTAL )

DIRECTIONAL ROUTING :g: :::; ,:gg
PARIS FRANCE
* ROME ITALY
PAR ROM 74 37 37
PAR ZRH ROM 3
PAR MIL ROM 3 1

Total DOD volume 80 42 38
ABY LCA PAR ROM 1 1
DCA LGA PAR ROM 4 2 2
DCA LGA PAR ROM 1ST 2 1 1
LON PAR ROM IST CCU 2 1 1
MAX PAR ROM CAI BOM 1 1

Total COD, volume 84 42 42

Total volume for eity pair 90 47 43

RUYADH SAUDI ABABIA

PAR CAI RUS 2

Total DOD volume 2 2

Total volume for eity pair 2 2

PNV A W e v
BASE CITY TOTAL DOD volume 654 326 328
COD volume 875 435 440
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ILLUSTRATION OF EFFECTS OF VARIATIONS
IN DETAIL ON FORMAT OF PUBLICATION
FORMAT D
DOD/SOD
BASE CITY e
REFERENCE CITY SAMPLE
TOTAL
BOTH FROM TO
ROUTING . WAYS BASE BASE
PARIS FRANCR
ROME ITALY
PAR ROM 77 39 k1.
'PAR ZRH ROM . 3 3
Total DOD volume 80 42 3s
ABY LGA PAR ROM 1l
LON PAR ROM IST CCU 2 J §
Total SOD volums 80 40 40
Total volume for city pair 83 43 40
RUYADH SAUDI ARABIA
PAR CAl RUH
Total DOD volume 2
Total volume for city pair 2 2
A 2 B NV L Baaman | |
BASE CITY TOTAL DOD volume 654 326 328
SOD volume 835 415 420
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y ON OF EFFECTS OF VARIATIONS
IN DETAIL ON FORMAT OF PUBLICATION

YORMAT E
boD
NUMBER OF
BASE CITY PASSENGERS IN
SAMPLE
REFERENCE CITY
ToTAL ,
BOTH oM | TO
WAYS BASE BASE
PARIS FRANCE
ROME ITALY 80 42 38
RUYADH SAUDI ARABIA 2 2

W——M&h—w——*—-’_} * —Yv Wt rmed
BASE CITY TOTAL DOD volume 654 326 328
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METHOD OF PREVENTING DUPLIC~TIOIi ailD FILLIIG GAPS Iii TOD STATISTICS
UNDER THE U.S. PLAN

{presented by Mr. Hord)

The U.S. plan has been designed to make participation by airlines and member
States relatively easy. This should encourage & high degree of participation so as
to minimize the problem of gaps in the statistics. Assuming that 100-percent par-
ticipation were achieved there would be only a problem of duplication. Under this
assunption, all airlines would report all zero-ending coupons for international
travel. The analyst at ICAQ would scan all these coupons using (for TOD) only those
coupons covering the first international stage of each trip. Under this procedure
there would be no duplication.

If some airlines do not participate, reporting gaps will be created but
can be filled partially through the following process. The analyst at ICAO would
be provided with a list of those carriers that have not submitted data. As the ana-
lyst looks at each coupon he determines whether it is the first international segment.
If so, the coupon is used. Otherwise, he determines if any prior international segment
were carried by a reporting carrier. If so, this coupon is not used. If not, it is
used.

This procedure will ingure inclusion of those trips where at least one
international stage is by a reporting carrier, It will not irclude those trips where
all intermational segments are carried by nonreporting carriers. In other words, tne
gap in the data will be confined to international passengers whose travel is restric-
ted solely to on-system movements over one or a combination of nonreporting carriers.
It the nonreporting carriers are confined to those handling small volumes of traffic
the distortion would be relatively usimportant. .
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EXPERIENCE WITH ELECTRONIC DATA PROCESSING IN THE PRODUCTION AND USE
OF AIR PASSENGER ORIGIN DESTINATION STATISTICS
IN THE UNITED STATES

(Presented by the United States of America)

In 1960 when the U.S. Plan for Centralized Production of World-Wide
Pagsenger Ticket Air Travel Statistics was submitted to the Panel, provision was
made for the processing of such statistics on EDP facilities, However, at that
time the Civil Aeronautics Board had had no experience in the use of EDP facilities,
and both the processing procedures and related costs had to be estimated. In May
1962, the Civil Aeronautics Board did install an IBM 1401 computer system. While
our over-all statistical program is by no means fully converted to this system, we
have now had substantial experience in producing the O&D statistics through EDP
procedures. It is believed that a general summarization of this experience will be
helpful to the Panel and to ICAQ,; and possibly also to represeatatives of various
States in evaluating the contributions that these new methods of processing can make,
not only in respect to the production of ORD statistics, but to other types of
statistics as well., This paper is presented in the belief that such an example of
actual experience with an EDP facility may be of some value to the Panel as it
proceeds toward the preparation and documentation of its final report.

Background

In the more than 2% years that the United States has been making origin
destination surveys of air passenger traffic, the processing methods used have
progressed from manual procedures to automatic production on card punch equipment
and them to electronic data processing. These advances in processing methods have
made it possible not only to cope with the substantially increased volume of O&D
survey work resulting from the tremendous growth in the air tramsport industry
during these years but also to provide O&D statistics of much expanded scope and
greater frequency of issue.

The first automatic processing of the OkD surveys was through an outside
service arrangement beginning in 1948 under which the Bureau of Census performed the
work on punch card equipment for the Civil Aeronautics Board. In 1950, the Board
established its own punch card facility to do the work. Then, in 1959 the dcmestic
survey was converted to electronic data processing at the Bureau of Standards so
that it was again under an outside service arrangement., Repeating its experience
with punch card processing, the Board installed its own EDP facility early in 1962
and produced the first O&D survey on this "in-house" facility in August 1962.
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In changing from outside services to its own facility - first with punch
card equipment then with electronic data processing equipment - the Board did so
because it found that for a cost not substantially more than that for producing
the surveys alone it ¢ould have a greatly increased capacity for doing other work,
too. This has been especially true for EDP where the increased capacity embraces
not only recurrent statistical products but extenda to performance of special
services that relieve analytical and other staff of time-consuming manual effort
in adapting the published data to particular uses.

Description of the EDP Facility

The Board's new EDP data processing programme is built around its IDM 1401
four-tape drive electronic processing facility with an 8-K memory unit, Although
relatively modest in size and cost as compared with many EDP installations, the
Board's 1401 facility has a very large capacity for statistical processing work.
Moreover, its basic capacity can be greatly increased, without disrupting estabtlished
machine programmes or procedures, either by increasing the hours of operation of the
equipment, up to three full shifts a day, or by changing to different or by adding
additional components of equipment.

The staff of the facility totals 18. Of these, 7 are machine programmers,
3 are machine operators, 6 are card punch operators, with the supervisor and
secretary composing the other two. In setting up the operation, ccnsiderable program-
1ing and other assistance was secured through oitside contract.

Work Programme of the EDP Facility

The EDP faciliiy is rcow, or will later, perform major recurrent projects
in the Donrd's statistical programme and certain administrative tasks. Of at least
egual intzrest and importance, however, it will also provide special services tailored
to particular needs throughout the Board that are now met by costly marual work or,
in some zases, not being met at all. Through loan of the Bcard's electronic tapes,
air carriers and others outside the Board will also be able to obtain such special
services. The performance of recurrent projects and special services are discussed
separately under the following two headings.

Performance of Recurrent Projects

The principal recurrent projects alrcady in operation on the Board's EDP
facility are as follows:

1) Origin destination surveys of air passenger traffic. The domestic
surveys and related "Competition Studies" were the first order of
production by the EDP facility - beginning with the survey for the
quarter of 1962. The first international survey to be produced by
ZDP (March 1962) is now in process on the machine,
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2) Qeneral traffic and financial statistics reéported on CAB Form 41.
Monthly reports of air carrier traffic statistics have been produced
for a number of months and the quarterly report of #&ir carrier financial
statistics is now in machine processing. Final machine tabulations
have been completed for the first issue of a new and expanded
Airport Activity Statistics of Certificated Route Air Carriers -
containing detailed data or aircraft depa:tures and traffic origina-
tions and enplanements by carrier and airport. The production of
these statistical publications is preceded by a comprehensive
"machine edit" to verify the reported data for accuracy and test its
conformance with prescribed uniform requirements.

Looking further into the future additional recurrent work will be placed
on the EDP facility, including:

1) Payroll, personnel and other administrative records of the Board.

2) Safety statistics including a coﬁplete file of accidents by causes.
3) Flight schedules of all U.S. domeatic and international air carriers.
4) Tariffs filed with the Board.

5) Details of route and service authorizations granted to carriers.

Plans are also under consideration for air cargo O&D surveys that will require
processing cn electronic equipment.

Performance of Special Data Processing Services

The major objective of the Board's EDP facility is not simply to producs
statistics with minimum time lag and maximum economy, as important as these are,
but to modernize the methods for using the great quantity of O&D, general trafiic,
financial and other data available. Countless man-hours have been spent by th:
Board and airline staffs and many other persons in manually selecting, rearranging
and manipulating the published data to meet their particular needs.- If the tot:zl
cost of such 6bsolete manual statistical effort - and the limitations it places
on the facts and analyses available for planning and decisional purposes - coulid L&
krowr: it would surely dwarf the statistical production costs by comparison.

Accordingly, the EDP facility is set up to perform special tabulating
services that will provide statistical end products in the precise form required
to meet all major Board needs. Ir this way, it is planned to make the usez >0 %hs
O&D and other data within the Board largely independent of manual transcriptions
from published surveys and sther documents., This will not only relieve operatiag
staff of much burdensome manual statistical work but opens the door upon entirely
new vistas of fact finding. Freedom from previous monopolization in manipulating
papers and numbers provided the analyst with the time to foucs on his primary task
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¢f improving amalytical techniques and expediting sound solution of basic problems.
These special tabulating services are expected to save more cost in staff time than
the total cost of the EDP facility.

The key to performance of these special services is in preplanned
generalized programmes for selection of data from the electronic tapes. This new
methodology makes all of the O&D detail accesible in any combination desired at a
computer speed thousands of times that of manual procedures. For example, for any
list of city pairs that a user may name, up to 300 at one time, the electironis
machine can examine the total information in the U.,S. domestic O&D survey for a
single quarter or a full year and select out and print the full detail of all
rountings of which any part is common to anyone of the city pairs named. Moreover,
this selectior and printing process can be done in less than three hours of machine
time for any such group of pairs. If some rearrangement or change from the standard
fermat is desired this can be readily accomplished with only minor adaptations in
present generalized programmes. Any one job of this nature is equivalent to
examining 2,000 pages in the annual survey publication, visually inspecting every
detail in the 200,000 different routings, manually recording the routings and other
detail selected, and typing the results -~ and undertaking that would be far too
costly for use in most applications.

Reduction in Time Lag

EDP largely removes machine processing as an element in the time lag
required to make statistics available to users. The great speed of the electronic
equipment reduces machine time to a matter of hours or days as compared with weeks
and months by older machine methods. For example, the total running time for the
U.S. domestic O&D survey for one quarter, including edit, is less than 60 machine
houre. Any further significant reduction in time lag would have to come from
shortening the carriers' report-filing period.

The total elapsed calendar time from the end of the periocd covered by the
statistics to completion of the U.S. O&D statistics by the Board's EDP facility,
both in final tabulations ready for printing and in electroni: tapes ready to meetm
special requests for tabulating services, will be reduced. to three months. Such
schedule was actually achieved when the survey was processed by the Bureau of
Standards' electronic installation. This compares with a lag of nearly a year that
was normal when the survey was processed on punch card equipment, The improvement
is due entirely to the ircreased speed and capability of EDP. This is indicated h;
the following approximate breakdown of the elapsed calendar time attritutable to
each of the principal processes involved for a domestic 0&D survey:

Number of months :
Processed Processed or punch ®

by EDP card equipment
Submission of data by carriers 1.5 1 5
Manual processing 1.0 2.5
Machine processing 0.5 7.0

Total 3.0 11.0
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The most obvious gain from EDP indicated by the above figures is, of course the
reduction in machine processing time from 7 to 0.5 months. However, the large
reduction in manual processing time is due, also, to EDP. It is the direct result
of EDP taking over much edit work that was formerly done manually. ﬁgreover, in
addition to relieving the O&D staff of this manual effort, EDP is performing iun the
shorter time a much more thorough edit of the data then was feasible with punch
card equipment,

Recurrent Operating Cost of the EDP Facility

The annual cost for the recurrent operation of the EDP facility, in total
and that portion applicable to the O%D surveys, is summarized as follows:

Total EDP facility . 0&D surveys
Staff-technical and administrative $121,300 320,700
Machine rentals 88,200 - 29,400
Supplies and space rentals 22,800 7,600
Total® $232,300 $57,700

This total cpst for the U.S. O&D work covers both the domestic and
international surveys, including the domestic "Competition Studies". The domestic
survey is processed quarterly with an annual summary and the international surveys
are processed twice a year., Moreover, this represents the cost for O&D statistics
of very broad scope. For example, the domestic data include the following detail:

Directional origin and destination with routing consisting of

intermediate points. of..transfer between airlines and change in
class of service;

Airlines performing the transportation;

Airlines reporting the data;

Class of service used, i.e., first-class and coach/economy;

Identification of ocne-way and round trips;

Trip distances on a great circle city-center-to-city~center basis;

Identification of domestic portions of international journeys; and

Data on tickets refunded.

* Based on a one-shift operation. Because of reduced machine rental rates and other
economies for additional shifts the costs assignable to O&D surveys would be less

if two or more shifts were operated. For two shifts, total EDP facility costs would
be about $274,200; O&D costs, $38,600. For three shifts, the comparable figures
would be $385,900 and $34,300.
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The machine programmes also provide for additional detail the collection of which is
now under consideration including (1) identification of all intermediate points in
the trip routing, (2) identification of passenger stopovers, and (3) identification
of an increased number of different fare classes. Thus, the detail now produced
plus that provided for enccmpasses a large part of the total information in the
passenger ticket.

It is of interest that the total cost of §57,700 for electronic data
precessing of the U.S. 0&D surveys set forth in the preceding table is just about
half of the $115,500 covering electronic machine processing on an outside
service basis included in the cost estimates for the U.S, centralized system of
maxizum Scope as presented to the Panel*, Since processing by ICAO under the U,S.
system should require no more machine capacity than the total for the U.S, surveys,
which use only about one third of the capacity of the Board's EDP facility for a
single shift, this gives an indication of the potential cost advantages in an EDP
facility where it can be justified on the basis of an over-all statistical programme.

Processing of the 0&D surveys on the Board's EDP facility includes a
s¢mprehensive machine edit to check the wiiformity and accuracy of the statistics.
The edit prosedures and results are described in Appendix A {pege 124) attached to
this paper. The annual machine hours and the portion of the total O%D cost required
for the edit are stated separately below:

Machine hours  Total cost
Electronic Machine Edit 9% $11,500
Other mackine processes 394 46,200
Total 490 357,700

The electronic machine edit accounts for 20 percent of the total machine
Sapacity and over-all cost of the 0%D surveys. However, experience has proved the
edit to be so vital to the attainment of acceptable standards of accuracy that
production of the 0&D statistics without the enhanced reliability from the edit
would no longer be considered.

The electronic machine edit is not only used to effect immediate correction
of the errors discovered in the survey in process but the results of the edit are
used in a follow-up procedure to improve the accuracy of the carrier reporting. A
copy of the error print-out for each carrier listing all of the errors discovered
is trensmitted to the carrier with a request that it be studied and corrective
action taken in subsequent 0D reports. lioreover, two major carriers have adopted
the Board's edit procedures to perform a "pre-edit" with the result that their
04D data subsequently have been virtually error-free when received by the Board.

* See page 224
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Nonrecurrent Programming Costs

Developing an EDP facility and planning each new project to be processed
therein involves certain nonrecurrent costs. This is represented basically bty the
programming staff and the machine time required for testing the programmes. For
example, the programmes for processing the U.S, O&D surveys on the Board's facility
required total staff and machine costs of approximately $40,0C0. Once completed,
the programmes can be used indefinitely without further cost and can even be applied
to similar statistical programmes on other installations. Thus, the U.S. programmes
could be made available for an ICAO 0D operation. If the ICAO processing were on
the same type of equipment as used by the Board the cost of adapting the programmes
would be nominal. If a different type of equipment were used by ICAC availability
of the U.S. programmes would still substantially reduce ICAO's initial costs
because the basic logic of the programmes would not differ.
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PENDIX A

v

ELECTRONIC MACHINE EDIT OF U,S, DOMESTIC O & D SURVEY

Master file of information

The machine edit is based on a "Master Table Look-up” which contains an up<to-date
1isting of all cities receiving scheduled air service, the airlines serving each city
and the class of service provided by each airline at each city, The information
includes alphabetic and mumeric codes and spelling of city and, in some cases, state
names, (State name is always included in cases of two or more cities with the same
name.,

Performance of machine edit

Using the "Master Table Look-up" in accordance with a predetermined program, the
electronic data processing machine:

l. Checks validity of all city and alrline codes., When errors are found the
machine either (a) effects corrections automatically in accordance with the
predetermined program or (b) rejects the routing; if correction is not pro-
vided for in the program, for manual analysis and correction as needed,

2. Checks each segment of each routing to verify that the airline named for the
segment serves the two cities involved and that it provides the indicated
class of service, Errors are handled as described in l. preceding.

3. Reconciles total passenger and record counts to control totals at progressive
stages of the operation,

Yolume of errors

Over-all, approximately 2,600 routeings per quarter are rejected by the electronic
machine for mamuial analysis and correction as needed, It is estimated that at least an
equivalent number of routlngs are corrected automatically by the machine without
rejecting them,

The total volume edited per quarter is about 160,000 routings so that the over-all
error rate is about 2 percent. The error rates far individual airlines vary widely,
however, as indicated in Attachment 1 hereto based on the routings rejected in the
machine edit, (A count of errors corrected automatically by the electironic machine is
not currently available,)

Types of errors

Examples of errors identified with explanation of the corrective action taken are
set forth in Attachment 2 hereto,



0xD PANEL

- 125 - FINAL REPCRT
APPENDIX 4
21/2/63
ATTACHMENT 1

ELECTRONIC MACHINE EDIT OF U,S., DOMESTIC O & D SURVEY
NUMBER OF ERROR., IDERTIFIED AND REJECTED
RELATED TO TOTAL VOLUME OF CARDS EDITED

SECCKD QUARTER OF 1962

Errors as a
No, of Original percent of
Airline Y errors o ount capd count
4 3L 27,838 13
B 39 2,838 144
c 25 : 8,462 03
D 2 T o821 0e2
E 83 2,381 365
F 90 5,287 1,7
G 391 14,205 2,8
H 618 21,449 249
I 18 1,696 1.1
J 80 1,729 446
K 0 27 -
L 147 1,800 842
M KB 5,730 1.3
N 14 2,79 . 045
0 69 3,585 1.9
P 128 7,693 1.7
Q 21 3,264 046
R 8 1,394 0.6
5 39 2,908 13
T 21 2,765 0.8
U 63 1,812 345
v 215 17,180 1.3
W 11 37,466
X 64 3,170 2,0
Y 40 1,385 2.9
1l Each letter represents an actual airline.
2/ Less than 0,05 percent, Low error percent due to the carrier
using the CAB's edit list and correcting the report before sub-
mission to the Board,
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Revorting
carrier

Class of
service

Origin
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Desti-

Routing

Explanation

Americaen

American

Continental

Delta

Delta

Lake Central

Lake Central

Northeast

North Central

Northwest

1st

Ist

combination

1st
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1st
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coach
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CHA

pele]
CsG

MNM

PIE

XY

" SEA

MLI
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NA
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DL
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800 ATL EAD MOB
Na JaX EAl ORL

NO CHI TC

lachine rejected, TXY invalid city code.
Changed manually to TXK,

Machine rejected. NA invalid carrier code for
CHI-SEA, changed manually to NWA.

Machine rejected., Connecting point and origin
identical., Continental portion eliminated
manually and remainder shifted to lst class,

Hachine rejected, Garbled code, Changed
manually to NO,

0 & D pame point, ijected completely because
no correction possible,

Machine rejected, North Central does not serve
CMH (Columbus Ohio), but might be another
Columbus. Machine tested against Columbus,
Georgia and Columbus, Mississippi. Still no
match, so machine rejected. Manually changed
CMH to ClE.

Machine rejected. RO3 invalid city codes
Manually changed to ROC,

No carrier shown between
Manually eliminated "ORL

Machine rejected.
ORL O and MIA, o",
Machine rejected, YYZ not a valid domestic
code (It would be in Canada).
international part of the routing, and
classified remainder as domestic portion of
international trip.

Machine changed PIE to TPA because the two
cities represented (St. Petersburg and Tampa)
are considered as one point. Then, origin was
same as destination, so trip was rejected
completely because no correction was possible.

Hanually cut off -
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APPENDIX 5

PANEL ON ORIGIN AND DESTINATION STATISTICS

(Fourth Heeting)

SUMMARY OF RESPONSES TO

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS

FROM THE AIRLINE PASSENGER TICKET

(Presented by the United States Panel Member)

Civil Aeronautics Board
Washington, OD.C.

May 1960
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OVER-ALL SUMMARY OF RESPONSES TO
SECTION I, NEEDS SERVED BY TICKET DATA
NUMBER OF RESPONDENTS 1/ BRATING EACH ITEM OF INFORMATION
AS EITHER VERY USEFUL CR UCEFUL FOR ONE OR MORE PURPOSES
(Racked by frequewncy of reed expressed)

Xtem of information

Oxigin

Destination

Clags of travel :
Transfer points between airlines
Participating airlines

All intermediate points

Passenger etopover ideantification
Length of passenger stay at each point
Date of travel over each stage
Place of tickat iasue

Fare amount '

Airline issuing ticket:

Flight oumber for each atage

Date of ticket issue

Terms of payment

1/ Total number of respondents: 91

Number of respondents

91
91
83
83
83
75
70
62
56
54
53
51
47
37
36
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2/ Other nseds specifisd by respondents:

Facility plenring (Alrline)*

Evalugtion of impace of fare changes (Airline)

Commaraizl zarvifs poliny prodlemsz (Covsrrment ageacy)

Scecifis 2omaveial %ariff problems (Governmexnt agency)

Applization of “ila%zral air :ranspor: agreements (Airliames,
govarrment agasay) L

Deternmine community requitramzants for alr service (Airports,
consultant

Promotion for new air service (Airport)-

Determine imtermediale cities where passenger changed flights
on samz eirline {Airpori)

Ticket sales each city pair (Conzultant)

Determine passenger prefervence for each aircraft type (Consultant)

Avalysis of cempatitive gharing of traffic (Comsultant)

Develop airlime data processing systems (Electronic systems f£irm)

Research info wvarioua ecomcmic aspects of air transportation
(Aircraft manufacturers, univeraity; both also checked 8,
General Economic Anzlwsisz)

* Indicates respondernts identifyirg the nesd. Waere similar nced: ware
nentioned by more than one reéspoadent ;they have besen combined.
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SUMMARY OF RESPONSES TO SECTION 1I, COMPILATIONS OF PASSENGER TICKET IN:ORMATION
FOR GENERAL USE AND SPECIAL NEEDS

NUMBER OF RESPONDENTS INDICATING DESCRIBED TABUIATIONS
WOULD BE OF VALUE TO THEM

Number of
Description of tabulation respondents

A. SUMMARIES THAT MIGHT BE PUBLISHED TO MEET COMMON NEEDS

1. Summary of all traffic in terms of actual ticket routing
with origin, points of transfer between flights, and
destination 82

2. Summary of all traffic i{in terms of travel needed by
passenger, reflecting origin, passenger stopover points,
and destination 56

3. 1International travel summary based on ticket routings
in terms of countries and gateway cities 53

4, Summary of total arriving and departing passengers by
individual cities (airport) in terms of route segments
between city and first prior boarding point and first
subsequent debarking point . 72

B. SUBJECTS FOR SPECIAL TABULATION TO MEET PARTICULAR NEEDS

(Assuming a central facility with modern equipment for processing
and publishing ticket data existed, special tabulations such as
those described below might be produced to the order of individual
users at reasonsble cost.)

1. The total movement of traffic between any pair of cities
in terms of originating, terminating, and transferring
passengers 8o

2. 1International travel for a given countr: consisting of
journeys originating, terminating and transferring in
the country with routing and other ticket detail as
needed 4

3. Traffic pattern for a particular airline in terms of
ticket origin and destination, afrline system origin
and destination, and other routing and ticket detail
as needed 41

4. Traffic pattern for a particular city (airport)
reflecting ticket origin and destination, trip segments
between city and first prior boarding point and first

subsequent debarking point, cities of ticket issue, and
other needed information 65
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SUMMARY OF RESPONSES TO SECTION 11, COMPILATIONS OF PASSENGER TICKET INFORMATION

FOR GENERAL USE AND SPECIAL NEEDS

QUESTIONNAIRE ON NEEDS ‘FOR TRAVEL STATISTICS FROM TIHE ALRLINE PASSENGER TICKET

NUMBER OF RESPONDENTS INDICATING DESCRIBED TABULATIONS
WOULD BE OF VALUE TO THEM

Number of
Description of tabulation respondents

B. SUBJECTS FOR SPECIAL TABULATION TO MEET PARTICULAR NEEDS (cont.)

5.

6.

Total traffic over a major route segment or for a

defined geographic area area according to origin and
destination, or other desired elements of the ticket

routing 48

Total passenger traffic between given city pairs or
countries, over major route segments, or for a defined
geographic area ‘broken down by class of fare (first-class,
coach, etc.) used 46

Ticket sales activity at a particular city consisting of
total tickets issued, issuing eirline, money amount of
tickets, origin and destination, or other .detail as

needad ’ 47

Distribution of traffic by length of trip measured in

terms of- the total trip, the trip segment between

passenger stopovers, or any other desired segment of

the ticket 41

5-11-60
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SUMMARY OF RESPONSES TO SECT7(: II
ADDITIONAL COMPILATiONS OF PASSENGi . [ICKET INFORMATION
SUGGESTED BY RESPONDENTS
FOR GENERAL USE AND SPECIAL NEEDS

A. Sumnaries that mipght be published to meet oommon needs

Summaries of connecting passengoers showing, by connectin int,
points of origin and destination. (Airport, consultant

Susmary of total arriving and departing passengers by individual
cities (alrport) in terms of days of the week and hours of the day.
(airport, consultant, chamber of commerce)

Sutmary of total arriving and departing passengers by individual
cities (airport) (Domestic and international traffic). (Airline)

Same as No, A~/ ("description of tabulation™ as stated), except
socond 0 & D points. {chamber of commerce)

Summary by airline for description item II-A-/ preceding.
(government agency)

On-line origin—destination passengsr survey into four groups:
single~carrier, connecting traffic and stop overs sub-divided
between simple and multiple. (Consultants)

Summary of total originating and terminating passengers by
individual cities (airport) in terms of length of trip. (Airport,
consultant, chamber of commerce)

Passengers and passenger-miles by distance blocks (1-503 51-100;
101-150, ete.) based on (1); total and by geographical area.
(Aircraft manufacturer, government agency)

Five hundred leading pairs of points ranked by (a) passenger-miles
(b) passengers. (Two airlines)

Internationsl travel summary in terms of: (a) at published fare
or by (b) special fare calculation. (Electronic systems firm)

Breakdown of travel (origin-destination) &s to class of travel—-
Re: firet, economy, ete. (Airport)

Special summaries of night coach, special promotional fares,
economy, etc. to note their (1) impact on traffic and (2) effect
on over-all yield. (government agency)

1/ Indicates respondents suggesting the compilation. Whers
similar compilations were suggested by more than one respondent,
they have been combined.
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Special summaries of "family" plan, .ilitary discounts, and
children’s half fares to establish factors for estimating effect
on over-all yield. (govermment agency)

Complete "Foreign Flag" tabulation (not only for Foreign-flag-U.S.
domestic carrier trips as it is now). (Aircraft manufacturer)

Traffic flow data between domestic cities--reactivation of tne
former system. This information is most importamt in airport
planning. (govermment agency)

Summary as in II-A-1 and II-A-3 but including direction of travel,
indication of incoming or outgoing portion of round-trip and length
of stopovers. (government agency

Sumnary of the major international markets. Passenger and
passenger-miles in total and for each carrier. (Consultant)

B. Subjects for special tabulation to meet particular needs

Connecting traffic analysis indicating volumes betwsen carriers
at specific stations. (Airport)

Origin of traffic at a particular sirport city by passenger's city
of residence. (Airport)

Final origin or destination (by city) of traffic using "Area
Airports" (i.e., in New York area—Brooklyn, Yonkers, Newark,
Manhattan, etc.s at GSO - High Point; Greensboro, Winston-Salem,
Reidsville, Burlington, etec.). (Airport)

Distribution of traffic at a particular city as between originating,
terminating and transit; and, for each of these, by class of service;
and then by day of week and tims of day. (Airport, consultant,
chamber of commercs) '

Distribution of total revenue passengers departing a particular
city distributed as betwsen those originating locally, those making
on-line connections; those making inter-line connections, and those
going through on sams flight on which they arrived. (Consultant,
chamber of commerce)

Connecting traffic analyses indicating volumes between carriers
at specific stations. (Consultant)

Modification of "B-7": Ticket sales activity at each station to
show (1) total tickets issued (2) by airline (3) money amount accru-
ing to issuing (originating) airline. (Consultant)
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Miles and number of flights by equipment type and class by distance
blocks (1-50; 51-100; 101-150, etc.) total and hy geographical area.
(Aircraft manufacturer)

For international and domestic traffic a tabulation similar
to the present “Campetition Study" should be published. Suggested
revisions in this tabulation are:

(1) That directional data be incorporated for both local and
oonnecting traffic.

(2) That the point at which the connecting traffic connects
be designated, i.e., over x-y segment how much of the
connacting traffic conmnects at x and at y respectively.

(3) That all pairs of points be listed alphabetically in
both directions instead of the single alphabetical list-
ing published in the present study. (Airline)

Would prefer to obtain selected sets of data cards. (Airoraft
manufacturer)

Breakdown equipment type or by jet, prop-jet vs. piston.
(Consultant

Helicopter travel study showing passengers using service to

(1) originate or terminate air trips (2) connect flights at two
different airports in same area (3) other (not related to other
air travel). (government agency)

Same as II-B-5 for specific eirline or airlines. (government
agency) :



SUMMARY OF RESPONSES TO SECTION 11

CIVit. AETONAUTICS B0ARD, WASHINGTON 23, D.C-

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Same tabulations f ticket dalo which might be mode 10 mesr various naeds are described below. Pleose add in the spaces provided in columm (1) ony differsnt
tabuiations in which you would be interasted. Then, chack in column (2} all of the tabuloltions that would be of value to you. For each labulation ehecked, including

any added by you, furnish the infermation called for in-columns (3) through (11].

Maki sntriss in these columnd ooposite sach tabulation chacked In ssiumn 12)

b}
i Time periods | What ars limits of | sa. 21 &9
é'i needed (check) | usetul-ronge in time gjg g2
lag atfer pericd | 5% 3 [ -~
3e — | coverad by date? ;g fg,‘.g Comments
_ ,§_§ < . s = i Sg_g 5 When significant, indicate any special
Description. of taduiation £2l2|8) sl SEle. 2i3EF(mes . need or purpose served by the tabulation.
HHAHB IR L
§205|3|2|58|553E|8022258 3542
1) & Jaha|m] e Iz «7) 9 | o) T
A. SUTARIES THAT MIGHT BE PUFLISHED ¥ 1y Yes | Rg--regular
T r ool COr-CN DerDs o} 0] Oc-soccasional
I 3ummary ol gLl ETrafiic in terms of )
actual ticket routing with origis,
points of Transier between 1lights N N N
and destinatiom, OrEL TIrbEr
bl responcents
AITIIfEs 120 15127 16 4| 18 23
| ' :
Alrports 9 13 913 19 8}23 31
Namifacturers ol alrcraft and alr- ' :
craft engines 11212 4; 1 61] € 1 9
Consultants and research organiza- ’
tions 1417 i 6 3. 94[13 16
Siats aviation suthorities 3 o [ 1 30[3 3
Chamners nf " 6IL 43 33l 5 1 i
FTederal AvIatlon ARency (ZAA) 1]l 10/ 1 o 3
TIvil Zeronutics fosrd [ZAE) 11 16l 1 0 1
Dapariment ol Cirmerce 1 11 10/j1 0
f Total 82 [2937B3] 2 59 2 711-1_1 2
[~ I7See mexr page:

x
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Summary of responses in columng (7) and (8) of Section II rogarding
limits of useful range in time lag afier period covere

o "Preferably wi monthg)®

Most of the answers fell within a range of 1 to 6 months, with 3 months
and 6 months being common answers.

Col, (8) "put not later than  (years)”

The typical answer was one year, OSome responses indicated a lesser
period (such as, 6 months or 9 months), and a few indicated a longer
period (such as, 2 years}).

As a general rule the responses did not vary significantly with the
nature of the tabulation--the individual respondents tended to give the
gams answers for the different tabulations described.

caq.a



Ciwrn AEIONAUTICS BOARD, WASHINGTON 25, D.C.

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Somea-tabulations of tekel data which might be mode 1o imeat various néeds are describad below. Please add inthe spaces providadin-column (i) ony differant
tabulalions in which you would be interestad, Then, chack .in columa () a1l of the tabuialions that would be of volug to you. For each lobulation checked, including
ony addad by you, furnish the information called for in columns (3] throughn (117,

E =% Make entrigs in these columns 0pposite sach tabulation checked in column (2)
! 22
i $81 rime pericds | What ars limits of | a5 | &g
{ £ % | needea lcheck) | useful rangs in time S_E g ge
: = = lag affer period [E+= 3 ‘a§ -
g 22 ~ | coversd bydata? 38 $ |£ §n. 2 Comments
: 23 2 = go%1s%e’” when significont, indicat ial
f . o3 - 2T, 2] —- ~|Ggey 9 , indicate any specia
Description of tabulation e2lelfli)s oS82 . 8 }’ Flzes . need or purpose served by the tobdulation,
ERER-FE] olg e :f€°5352=‘,§g;§;
§2(2|3|2|52|i85E|lavea88 3532
i @ Jafmfiey [ n (8) 9 | (1) tin
, } Rg'  Fes| Rg=~regular
2. Summary of all traffic in terms of 04 | Nd Oc--occasional
travel needed by passenger, reflecting H
oriegin, pagsenger stopover points, i :
and destination. !
) i
MrIines 51214 3(r 4 50
Airports b7 Toh1 | 18 7} 20 7
Manmufacturers of aircrait ami aiT- _
i craft engines 41 23]3: 3 331
i T
i
: Consultants and research organiza- K
% tions 13 15/38] 8§ s/11 2
» State aviation authorities 5 1 1 2 0 2q
LUhambers o1 commerce .
3121 2‘ 2 21
. .¥ 4
~—Fedéral Aviation Agency (FAA) 1.1 i 1 10
: it
. Civil Aeronautics Board (CAE) 1 1 1 10
2 TDepartient o1 Commerce
1
" ToTal 56 [22(2414 1 9 1545 1
i
|
i

9/2/i2

5 XT OV
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Civi.  AZROMAUTICE. NOARD, WASHMIMGTOR 3  D:&-

QUESTIONNLIRE ON KEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
1I. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Some fobuiciions of Ficke! dare which b ghF ba made F0 meaf vocious seeds ore descrided telow Praase odd inlhe sgoces providedin Golumn ([} gry different
L aukations inwhih you wovid b intacested Then, chesr in Colvma (27 clt of the 1dbulatioas thot would be of volus fo you. For each labuldatioa cnezkad, including

dry adged by yoa, furnaish rie jﬁfarman’an callad for in coturmns (3] Yacough (i1,

©E Make antries in these columns opposite each tabuiation chacked in column (2)
1 2
: ?;.3 What ore timils of | o 82 | E'8
; é §. useful ronge in time 3‘5? -gg
if —~ | coversd by date? Eg 3 %gn e Comments :
B3 . 2 i ot B-E~ el g=§ 5 When significant, indicate any spacial
Description of tabuigtion e2iel®l oG, S50 5285 |pEE . naed of purpose served by the fabulation.
fs|elsiglegidaes|csgtaiacss
$812|3|S162|coSE|aR LS a8l (FaS2
) @2 sy | on (9% | (101 tm
Yes Rz~~regulsy
3. International travel summary based | Uq " %] oe--oceasional
' on ticket routings in terms of .
i _countries. and gatieyay cities.a
[ Airlines S 6 27 2
' AtrooT e 17 10 713 &
§ . o :
i Femfactorers of aireraft and air-
‘ craft engines 6 51160
Uonsultants and research organiza
tions 17 518 3
- State aviation authoritles i1 04{l 0©
l . B
] Chambers of commerce 5 2l 32
' .
i RUSTPY
; Federal Aviatlon Agency (FAA) 1 1.0
Civil Aeronautics Board (CAR) L 1 211 1.0
____TDepartment of Commerce 1 0L 10
i
; ToTaX 53 3219{41:11
i T
I .
i .
¥ t

/2
poiit irnd
J¥OdHE TYNIZ

z.
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iVt AETONAUTICS BOARD, WASHINGTON 23, b.C.

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
I[. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Sama-fobutations of Vickat dala which might be made to meet various nesds are described below. Please odd in the spaces providedin columin (1] dny ditfersnt
tadulaiens in which you would be .intergsted. Than, chack in colomn 12) ol of the tabulations that would be of volue 10 yosi. For sach tadulation chackad, including
any added by you, furnish the information cafled for in columns (3] through (11).

_:.g Make antries in these columns te-sach tabulation checked in eslumn (2)
SE| Time periods | What ors limits of | 0= |2y
£ % | needed (chuck) | useful range in time g,E% Te
=5 tag aMer pariod |H= S {5y ~
22 = | cevéred by data3 §,§§ T80 Comments
_ £:2 o 3 Els = SE',. 223 when significant, indicats any speciol
Descripfion of Yobulatlon £2(= 2l s ;'-,’_.:_ E|2y 8863 EET;. - need or purpose 3erved by the tabulation.
° e|csZES8l. 8 k- =
$2|2(3|2|53|e55E 5522253582
) 2) Jenhai[is e | 18) 9 ] 10y tm
. ' Rg__ |Yes Rg--resular
Lo Symmarv of total arrivins and devart- 0d M| Oc--occasinnal
ipg passengers by individual cities
{airzort) dn terns of roite sepmants
between city and first orior boarding
naint sand first suwhsaguent debsriing
pn* nt |
| ;
L AlrTimes 1712114 9 16 21116
- AIrpoTtS 25110, 812 __J17. 6118 6
Tzmifacturers of aircrait Ina air- ’
craff enzines 71.2.314! 1 S 11720
) |
Consultants and research orczaniza- IR
tions 14 | &' 4 77( 85111 3
ctate aviation authorities 3 o1 2‘0 2 0
. T N
Chambers of commerce 411 113 291 3 1
T Ewaﬂmnmmnumwkﬂﬁ 17 11 1 ol1 0O
r Tivil Aeronautics Board (CAF) 1 7 1al1l o
Department of Commerce
Total ‘ 721983861 1 | 14 541 14
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CrvaL ATISNAUTICS BUAND, WAININGTON 25, D.C.

QUESTIONNAIRE OX HEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
1I. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Some tabulations of tickal dala wnich might be made 10 maet various nesds are described below. FPlease add in ihe spaces provided in column (1) any ditferent
tadulations in which you would be . interasted. Then, chack in column (2] o/l of the tabulairons thot would be of volue fo yov. For eoch fabviation checked, including
any added by you, furnish the 1infarmarian caltad forin columns (3) through (117, .

fv 'zg Moke entrigs in fhese columns opposite gach tabuiation checked in column (2)
i g Time pariods | What are limits of | 0= | €3
{ §'i nesded tcheck) | usetul rangs intime | 3 & 3,
{ = \og after peciod 3*5 oY =~
' g‘s — | covered by data3 égg E;n, e comments
: o 23 5 _§ ; ‘g - = ;§3 R:E 5 When significant, indicate any specicl
. Description of tabulotion z2l= E wly 8 5’.22 e S5 88T [2EEm nead oOr purpess masrved by the tabulation.
: HHEER I HEEER N EE
y u) ) Jahamiter §f an 18} 9 | 1O on
; Rg Zes_"___ﬂs-_-uﬂlgz
‘ TABUIATION TQ d o] Oc—-occasional
3 R ——— P —
i 1o The total movement of traffic betweer
i any pair of cities in terms of origi+
< nzting, terminating, apd transtferrir
PasSSengers. i

1 KirIines 19 [512 8 13 916 3
= XITFOTTS 28 101013 1843716

Tanifacturers ol alrcralt and alr- T

craft engines 7.1 314 4 6l
' Consultants and research organiza- :

tions 14 15 6J S 9112-2

State aviation authorities 3 ‘- 2 gl 1 '.1

namoerds o1 commerce 6l 2 3 3# 7 3l s

radEra AriAT o Areey Iy T 1 18

Ulvll Aeronauntics Foard (UAD) 1 1 10l L0

Department oL Lommerce 1 b1 LoliLp

Total 801283735 4829164 14
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CIVh. ACWNAUTICE SOARD, WASNINETON 28, 0.C.

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Some tabulations of ticket data which might dba made to meet varieus necds are described beiow. Pleose 00d in the spoces provided in colvma (1) any diffarent
tabulations in which yav would de interested. Then, chack in column (2] all of the tabulations tha! would be of volue 10 you. For eoch tepwiation checked, including
any added by you, furnish the Mmformation colled for in columns (3) through (I1).

b Make antries in these columns epposite sael tubuiation checked in estumn (2)
i Time periods | Whot are limits of | « 0. T 3
g‘i nesded (check) [ useful ronge In tima | ¥ r
= iug after period | 5= Ty ~
38 ~ | cavered by date? gﬁk tl“' e Commaents
. g% o 5 % .. pu L pe Sg,‘g' Y when significant, indicate any special
Osscription of tabulation 53 At 2 E i‘_gé SE ‘§ ES’ BEE . need er purpose sarved by the tabulation.
o o - a ‘.
HHHEE U R E
n 12y fiapafmfier | n 8y {9 | (10) tn
2. Internstioral travel for a given JRz! Mesi | pg..ragnlor
country consisting of journeys origi- M| bl 0g--occasional
nating, terminating and trapsferring
- r v and _other
ticket detail as needed.
Airlines 6 5 3‘L 1'"_517”
Airports 161 45112 ‘ 10 Q1 2
t
Marutracturers ol aircralt ard air=~ ] ;
craft engines 21 33 L L 1 5
Consultants and research orcaniza- I
tions 81 13 4 2 g
. | i
State aviatlon authorities 11 1 |
i
|
Cambers o EoTmerte 3] 21X 21 3
N ' ] i
Tederdal AViation Agency (IAR) 111 ! ) 1 0
CIvil Aeronautics Board (GAB) T, 7 10
~Department of Commerce 1 111 1.
Total Y R P 2219 38
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VR, AEVONAUTICE SOAND, WASHINGTON 23, 0.C.

QUESTIONNAIRE ON NEEOS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Some tabulations of tickel dale which might be made 1o mest various needs are described below. Flease add in the spaces provided in celumn (1) ony different
tabulations inwhich you wouid by interasted. Then, chreck in colomn {2) oll of the labulations: thal would be of volue 16 you. Fer sach tabulation checked, including
any .added by you, furnish the Jfnfarmation colled for in columns (3) through {It),

> Make gntriss in these columns odposite edch tubuiation checked in eslumn (2}
i Time pariods | What ore limitsef | s | &y
g'é needed (check) | usetui range in time 3_; E,
s log after pericd |- 5 159 -
g2 5 |Lcoversd braataz |25 § 3.3 Comments
g% . 2 s e e B Wher significant, indicate any spacial
Description of tabuiation 2>l cSis Eé e, = 383 v 2E° nsed of purposs xarved by the taoulation.
2B (Elete|2slEZEcic25% ceg IEEe
$2/5(8]3|E8(555E13:28°58 558
1) 2) el [ yn 18) 9 | wo i
3. Traffic pattern for a particular e “ Rg=-regular
airline in terms of ticket origin 0d ~ No [ Oc--occarional
and destinaticn, airline system origih
zrd des vination. apd. other routing '
_a._.....und.._tisak_etm;zil_ag needed,
v Airlines 9 a4 6 2.8 8
Q ,
; tirports la 4 26 7
1 ' H
} ¥anufacturers of aircraft and air- | ’ _
2raft enginas .Ill s*U 6 Q -
v ¥
Consultants and resesrch organiza- '
tiong & 1 4 5 5101 0 :
: State aviation authorities 1001
Charbers of commerce ;L 20l 2
Federal Lviaticn Egency (Fii) T |
1
CIvil Réronautics toard (CAD) U 0T 10 10
' T eparthent or Commerce 1 1 1 O o
[ fotal 4113152 21 3 2
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CVIL- AERONAUTICS BOARS, WASHINGTON 23, 9.C.

QUESTIONMAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Some tabulations of ticke! data which might be made to meat vorious needs are described below. Please add in /e spaces providedin column (1) any differant
tabuiations: in which yeu would bs interested. Then, chack in coiumn {2/ all of the 1abulations thaot wouid be of vaive to you. For sach labvtation checked, intluding
any added by you, furnish the infarmation calied for in calumns (3) through (11},

BE] Maoke enteigs in these column3 opposite gsach tabulation checkad in column (2)
gi Time perieds | What are fimiis of § s 0. 2 | &9
53 Weeded (check) | useful range in time | 8 | i 2
k) ln‘rﬁzrl:p“d':td’ =§§ T’g e Commaents
- -~ | COvers }Y Qs o e n
. ﬁ% § P ‘g - — 3‘-5': g ;; Whan significant, indicate any special
Description of tabulation e2le g ™ § i,_i £1¢ 5 § 'is% ggE - nesd of purposs sefved by the tabulation,
e - 8 P4 ‘a TEe
HHOHH I R B
5T 2) (jafmier [ (@) o | uo N
s Traffic pattern for a particular city g {les Rg--reaylar
airport) reflecting ticket origin Od b Oc-—-oceasional
A7 ; twe
city and first prior hoarding point
and first subseqguent debarking point,
I cities of iticket fasus, and other
| negdad information
Iy
AITIInes 10 A z & g
Alrvorts 9 81 18 20 3
ranutacturers of aircraft and air- :
craft enzines 63‘33 3 3 5 1
Consultants and research organiza- T )
tions 13 5 3 9[ 5. 811
S uthorities T : 5 1
whiambers ol mrerce qd1 33 3 3 5
Federal Avietion Zyency (FL4y ) 1, Fol 1 .
|
civil Aeronautics Roard (CAB) ] 1 0
Jepartment ol Uommerce 1
Total ) 65197293 3325 5. 9
' |
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CIviL ATNONAUTICEL SOARD, WABSHINGTON 18, D.C.

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
1I. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Soma tobulations of ticket data which might be mods to mest various needs are described below. Pleose add in the spoces provided incolumn (i} any differsnt
tabulations in which you would be interasted. Then, check in column (2) all of the tabulations that would be of voiuve e you. For sach tobuiation checkad, including

any added by you, furnish Ma.infarmah'on called for in columns (3) through (11),

.‘ég Moke entriss in-these columns 00posite sach fabuigtion checked in column (2)
What are limits of { v a. 5 I &
gi usshul range in time 8§§ '§‘§
X ~ | covered by data? ’;gg ggﬂg Comments
§_§ o 2 STo pel-T k-0 2 Wwhen significant, indicate any special
Description of tabulation =52 shlg SEl8. ™ 355 |m2E ° nesd or purpose served by the tabulation.
HHHEEE I R i i
§£ 3 g 22|88 iE|@2engd g'i.-:
1) 12) U3 Jua) 5] (89 m ( 19} ] [§1+]] FET))
5. Total traffic over a major route S Rg=-regulay
segmnent opr for a defipned geographic G loj Oc--occasicnal
|____area acearding to orizin and destia
| of the ticket routing.
Alrlines 10 0
T IiTPOrTS 10 3
ranulacturers of aircraft and alr-
craft engines 5 1
ronsultants and research organizaw
tions ' 7.1
State aviatlion authorities 2.0
Charters of commerce 2.1
seaeral Aviation Leency (Fisi) 0.1 _:
TITTI Aeronautlcs Foard (CAB) 1 0 l
!
! Department of Cormerce (CAR) 10

Taotal

38 7

Lo ot A aa el 82 e DA DL S it | VL %EL L
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CIVIC AERONAUTICE BOARD, WARHINGTON 28, 0.C.

QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
1II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Soms tabulations of Vickat dala which might be mads to meet various needs oré dascribed below. Please odd inthe Spaces providedin column (1] ony differsnt
tabufotons in which you would ba interested. Then, check in column (2] al) of the tabulalions that would be of value 10 you. For each fabulation checked, inclvding

any adoed by you, Purnish the infarmation called for in.columns (3) through 111},

%‘g Maks sntries in these columns opposite each tabulation checked in column 12}
Time periods | What are limils of | s a. 'J ’
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Some tabulations of ficke! data which might be made fo meet vorious needs are described balow. FPlaase add in Ihe spaces providedin column (1) gry diferant
tabulations in which yov would be interested. Then, check in column (2] all of the labulations that would be of vaive 10 you. For soch ltobulation checked, including

ary added by you, furnish the fnfermation colled for in columns (3] through (11),
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CHe L AL ICNAUTICS BOARD, WASHINGTON 23, 0.C.

QUESTIONIAIRE OR KEEDS FOR TRAVEL STATISTICS FROM THE AIRLINE PASSENGER TICKET
11. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Swine tabulations of tickel! data which might be madé 10 meét various needs cre described below. Please odd inthe spaces providad in columa (i} any differsnt
tabulations mwhich you would be interested. Then, check in column (2) oll of the tabulations thal would be of valug 1o yov. For goch tabulation checkad, including
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- 6

X
L

e

) o 2 Z MaKe sntrigs in thesa columns opposite sach tabulgtion cirecked in column (2]
% 5 [ Time poriods | what are timits of Jnalge
£ % I needed (check) | usetul range in time 82 215%
=% lag after pericd |55 3 {Sa ~
gf: — | covered by data? |38 T |2 @n. 8 Comments
3 - 2 F e 1255 i8a8 5 When significant, indicate any special
Description of tabulation elleld| |58 .SF{8. 2 §55 viS need or purpose served bty the tabulation.
HHHHE NS R T
22|18 L|BBlceTE@Bsxngn =5 - Pl
(1) w21 mjmfisfeey [ op 18} 91 | (10 i
. Yes Rg--resular
E. Distribution of traffic by length Ol Mol Oc--occasionzl
of trip messured in terms of the
tatal trin, the trip seoment betwsen
+-or any ather
desired—sogment—of the ticket.
Airlines ' 511 5t 31 4.0
¢, Alrports 912 9 ' s LY & 3
T A acTUrery ol Al rerart amd Al i T X
L craft engines 813:3]5 61l 6 1
| : -
Consultants and research organiza= 1 ]
tions. 10]3[3} 6 010} 7 2
' H .
State aviation authorities 31 1Y 20l 02
Chambers of cormerce 3 5[17 1 21 2 1
raderal Jviation Azency (ridd) 1 1 1 01 0 1
¥ ]
! !
Civil Aeronautics Foc~d (CAB) 1 | ! 01111 Q |
Department »f Commerce 1 1 01
Total 11905pal 1 82027 9

fe

z
<

nf
)

A i

CIEN 090

ol i



0&D PANEL

FINAL REPQRT = 150 =
APPRNDIX €

21/2/63

December 18, 1959

COVIRING LETTER TO RECIPIENTS OF
QUESTICHNATIRE ON NEEDS. FOR TRAVEL STATISTICS
FRCM THE ATRLINE PASSENGER TICKET

The International Civil Aviation Organization, an affiliate of the
United Nations, is currently considering a program for the collection and
publication of passenger origin and destination traffic statistics on a
worldwids basis The present statistical program of this organization,
consisting of 74 member natiocns, does not include the collection of origin
and destination traffic statistics,

In response to an interest by many states in the collection of these
gtatistics, a panel of experts, in which the United States is participating,
has been established to develop a practical system for the collection of
such statistics., Ths ultimate decision as to whether a program of this
sort should be implemented will depend to a large extent on the value of
these statistics in meeting tns needs of government, industry, and other
users,

The Board's own international passenger origin and destination survey
of U«S. flag carriers has also been under study with a view to improving
its usefulness and reliability. In sddition, although the domestic origin
and destination survey was recently significantly revised, further improve-
ments in particular features of this survey undoubtedly will be mads.

The nature and adequacy of both the domestic and international origin
and destination statistics avallable in the future will be determined in
large part by the broad consideration now being given to this subjsct.

The study under way affords a unique opportunity to develop statistics of
maximum utility for the many different purposes that air travel statistics
can serve. Hence, you as a user can maks an important contribution to the
successful accomplishment of this task by promptly £illing in the attached
questionnaire and providing any additional information which will assist

us in developing the most thorough and practical system of worldwide ticket
origin and destination statisties.

A questionnaire is attached for your convenience in presenting infor-
mation on your neéeds for origin and destination statistics and the answers
given to the questionnaire should be based upon both domestic and inter-
national origin and destination statistics.
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In addition to completing the cuestionnaire as fully as possible
you are encouraged to present, in any desired form, all the comments, infors~
mation, and ideas necessary to a full statement of your needs for origin
and destination statistics or any other aspects of ithe subject in which you
have an interest whether or not covered by the specific questions im the
attachment.

We greatly need and earnestly solicit your full cooperation in
developing the most complete inventory of actual and potential uses for
ticket origin and destination statisties.

In order to meet our own deadline for the submission of & proposed

program to ICAO by the end of January, it is of great importence that your
response be sutmitted at the earliest feasible date, and if at all possidle,

before January 8, 1960.
M/‘J// n /——-

Chairman

Attachment



S QUESTIONNAIRE ON NEEDS FOR TRAVEL STATISTICS FROH THE AIRLINE PASSENGER TIGKET . stemes sioen
I.NEEDS SERVED BY TICKET DATA Name and address of respondent

Dasignate your needs for dala by check in column (2 ). For each such need checked, insert number
in columns (3)through (17} to indicate the value of each item of information in serving that

g9/e/le

180T TVNIL
TINVL %0

need according to Ihe following scale: Very useful— 1, Usetul--2, Not useful--3. Vo
Neoed served Information available in the passenger ticket
ith in tri ti -
- Cities in trip routing < & _ - > Ticket sale Possenger fare
> Transter between| s$e . & 2.
= flights of » 2 |°2o |3 ag | «£ -
o € &= 0 - e -] -~
3 S 8« 18 |o - |58 3e {582 3 g3
- - : oe e - ] - -
B g S Es | 28| 8,535 595 f2|25s s ge | § |wE%
Description s| 8| 5 | BE|EE| 38| £2(gss|osE| BP|BEE| o3| 53| 3B & |%ss
gl 5 | & |35 |55 | 82 | S5 |328|33%| £r|58.] k2| 22| 35| £ (383
(n 3} {4y T (5} (6) (7} 8) (9) (1o} {1 (12) (3} | (i49) (i8) {8} (i7}

!. Roule planning ond developmaent

2. Planning flight schedules

3. Developing ond administering
sales programs including travel
promotion

4. Developing new dircraft or
gircratt sngine designs

5. Awrport planning

6. Airways pilanning

7 Investment analysis

8. General economic andlyses in gir
transportation including forecasting

- 26T -

9. Other needs, Please daescribe.
a.
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QUESTIORRAIRE ON NEEDS FOR TRAVEL STATISTICS FROM THE AIRUINE PASSENGER TICRET
II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AND SPECIAL NEEDS

Soma tobulolions of ticket data which mipht be made 1o meet vorious needs.are described below. Please add in the spaces providedin column {1} ony ditferent
tabulations in which yov would be interested. Then, check in column (2) all of the fabulations that would be of valve 1o you. For each fabulation checked, including
@ny added by you, furnish the information coltedt for In-columns (3] throvgh (11),

»E Moke entries in thess columns oopoﬁi“ each tabulation checked in column {2)
-3
gg Time pariods | Whot are timitsof | o= | 2o
"N D . e 8 by
g'é needed (check) | usetul ronge in time gg 2o
=3 lag offer period |8% 3 | 5w ~
5% ~ | covered by dute> |38 | £ LT Comments
§—§ . p- e 15580 x When significant, indicate any speciol
pescription of tabulation =e>le]& oy EEle. # § €5 lo s nesd oOr purpose served by the tabulation:
cselElglal 2SS | 258 2ag{3cE s
HOEEEE R B EEE S
(n (2} {t3) ja)jts)f (6) (&4 (8) 9 (10} (n

A, SUMMARIES THAT MIGHT BE PUBLISHED
TO MEET CORMON NEEDS

1. Sunmary of all traffic in terms of actuai
ticket routing with origin, points of
tranafer between flights, and destination

2, Summary of all traffic id terms of travel
needed by passenger, reflecting origin,
passenger stopover points, and destination

3. Interrational travel summary based on ticket
routings in terms of countrias and gateway
cities

4, Summary of total arriving and departing
pasgengers by individual cities (airport)
in terms of route segments between city
and first prior boarding point and first
subsequent debarking point

Are there other summaries that you think
should be published for general use? If so,
please describe them below:

5

£9/2/12
¢ YIQNEI 4V

JA0dTY TVNIS
TARVd @%0

= £57
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Pé'é Moke entries in these columns opposite each tabulohion checked in column(2)
= =

2% Time periods | What are limits of o' 5] 2 b4

€3 useful rangeintime} 9, € 12 -

2 3 needed (check) Jag affer period |5 » 2| a2 2

32 ~ | covered by doto? |3 S £l T Comments

: . 23 ~ 3 e —|rgx E gg o When significant, indicate any speciol
Descripion of 1obulotion =Ste|2 . B f, =§ 2 L1 SClw 8c 8 nsed or purpose Served by the tobulation.

=] - - - Qe j= -

NP L PR H L Rl e

z2|=|0(2|0o2|as3El@avE> . 3L)2 53

(1) (2) K3falsy) ey | (7) {8} (9] (10 Cin

i B. SUBJECTS FOR SPECIAL TABULATION TO
WEET PARTICULAR NEEDS

(Assuming a central facility with modern
equipment for processing and publishing
ticket data existed, special tabulations
such as those described below might be
produced to the order of individual users.
at reasonable cost,)

1. The total movement of traffic between any
pair of cities in terms of originating,
terminating, and traansferring passengers

2, International travel for a given country
consisting of journeys originating, ter-
minating and transferring in the country
with routing and other ticket detail as
needed

= ¥9T =

3. Traffic pattern for & particular airline
in terms of ticket origin and destina-
tion, airline system origin and destina-
tion; and other routing and ticket
detail as needed

4, Traffic pattern for a particular city
{atrport) reflecting ticket origia and

! destinatfon, trip segments between city

and first prior boarding point and first

subsequent debarking point, cities of

ticket issue, and other needed {nforma-

tion

5. Total traffic over a major route segment
or for a defined necgraphic area accord-
ing to origin and destination, or other
desired elements of the ticket routfag




II. COMPILATIONS OF PASSENGER TICKET INFORMATION FOR GENERAL USE AMD SPECIAL MEEDS (Continued)

§§ Make entries n these columns opposile ‘each tabulahion checked n column{d) i
o —
5] Time periods | Whatare fimits. of | S 3 g2 Bl
gg n%“d“ma)uumnmmmee;gg Seo
£ lag after peried Jo'™ 2 Q. =
22 . | covered by data? 2S¢ .ggcgz Comments
LD d —. @ - o€ L .
_ ) °3 5 21, CEle = - 82 {8y 25 When significant, indicote .ony special
Description of tabulation g2 § + S 5 Sle »E% 4 ey 209 I;.E =3 need .or purpose served by the tobulaton

=0 Q o |w=S9 . o v a frolid
I £ = = o Ot
£2|3la|2|8=2la85E2B £ 2282 |25

i YU (6) | (T) (8) {9) (10} (i

6, Total passenger traffic between given city
palrs or countries, over major route seg-
ments, or for a defined geographic area
broken down by class of fare (first-classg,
coach, ete,) used

7. Ticket sales activity at a particular city
consisting of total tickets issued, issuing
&irline, money amount of tickets, origin
and destination, or other detail as needed

8. Distri{bnvien of traitic by length of trip
mes - pew o terms of the total trip, the
trip segment between passengar stopovers,
oy ai; ather desired segment of the ticket

Are there other special tabulations that
would be of value to you? If so, please
describe,

9.

10,

Return completed questionnaire to
Civil Aeronautic¢s Board, Washington 25, D,C.,
Atteation: Office of Carrier Accounts and Statistics

cofe/lz
XIQNE dIV
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TENVT @¥0
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APPENDIX 6

PLAN

POR THE COLLECTION OF ORIGIN

AND DESTINATION STATISTICS AND

FOR THEIR PUBLICATION THROUGH ICAQ

Presented by Mr. P. Rivoal
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INTRCDUCTION

The plan outlined hereunder for a statistical system relating to air
passenger traffic flows throughout the world is based, for the collection of data,
on a method already used for a variety of statistical purposes in a certain number
of countries. It makes use of a document to be remitted by the airlines to the
airport authorities.

In point of fact, most airports already collect data on the movements and
traffic of aircraft for their own requirements or for use by the aeronautical admin-
istrations under whose authority they come. As a rule, this infeormation is required
by the airlines themselves for operational or commercial use and is contained in one
or more documents for each flight.

In spite of their diversity, these documents have a number of common
elements: indication of the arrival or departure of the aircraft, date, and vossibly
flight number, followed by the number of passengers, weight of cargo and mail
discharged or taken on.

By means of a duplicate, or as an extract, these data are filed with the
airports concerned and through them with the national aeronautical administrations.
They are a valuable source of information for States on the activity of their
airports and, to a certain extent; also on the activity of airlines using these
airports.

ICAO itself also considered it useful to receive information on the
activity of airports since, startins on 1 January 1960, it is requesting Memoer
States to provide such information using Form I specially prepared to that end.

Making Purther use of documents of this tyve, a certain number or countries
also use them to determine the traffic into or out of their national airports.
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In this case, the documents used contain additional entries concerning
the origin and destination of the traffic embarked or disembarked at each stop.
Generally this involves the origin and destination on each flight and at times
the true origin or destination.

It therefore appeared worthwhile to attempt to generalize the use of
such documents with a view to their serving as the basis of a world-wide system of
origin and destination statistics. '

In the attached plan it is intended to outling the practical application
of such a system.

The plan is drawn up in two separate parts; the first part permits the
preparation of origin and destination statistics for each stage (the COD system),
and the second gives the true origin and destination statistics (the TOD sy§tem).
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With this system it will be possible to calculate the number of
passengers having made direct trips between two cities. (1)

For this purpose, the system records the trip made by a passenger between
two steps A and B which are the point of embarkation and the point of disembarkation
of this passenger on an international flight.

Point of embarkation A may either be the initial origin of the trip, or
the origin of a part of a trip comprising several stages. In the latter case,; a
change of carrier takes place at A, or a change of routes served by the same carrier,
or again a change of flight along the same route.

Point of disembarkation B may either be the final destination of the
Jjourney, or the destination of a part of a journey comprising several stages. In
the latter case, the traveller will continue his journey beyond B by a different
carrier or on another route served by the same carrier or on another flight along
the same route.

DEFINITIONS:

Except for a few modifications, the proposed definitions are largely
the same as those given in the plan presented by the United States.

C O D:

The points of embarkation and disembarkation of a passenger which limit
the part of the whole trip for which the flight coupon is good. (2)

Stage:

Name given to the part of the trip which a passenger can make with one
flight colpon. '

(1) It should be noted here that the multiplication of direct connections between
the various points of the globe will place ever-increasing value on such
statistics.

(2) See OD 1-WP/10 of 12 November 1959.
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International Stage:

A stage, the city of origin and ‘the ¢ity of destination of which are
not in the same country.

-City Pair:

Two cities between which travel is authorigzed by a ticket ‘or part of a
ticket. The cities may be those of ticket origin and destination, directional
origin and destination or coupon origin and destination.

Base City:

A ci'ty, listed in its alphabetical order in the published survey, under
which are listed, also in alphabetical ordér, all other cities (reference cities)
which were destinations for trips from the base city in the survey period, together
with data related to the trips.

\

Reference City:

A city listed in its alphabetical order under a base city in the
published survey, together with data related to the trips between such city and
the base city. ‘

Abbreviations:
= Three-~letter abbreviations for cities. The abbreviations of city names appearing
in the December issue of the Official Airline Guide or in the ABC World Airways

Guide of the yeéar preceding the year in which the survey is made will be used.

- Operators will give the full name of any cities for which abbreviations are in
the Official Airline Guide or in the ABC World Airways Guide.
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Iwo types of publications might be considered:
< first, a basic publication;
~ second, a supplementary publication.

a) Basic Publications

The following data will have to beé published for each base city:

~ COD statistics from the base city to a reference ¢ity and from this reference
city to the bvase city for a given stage, with an indication of the totalj;

-~ the grand total of traffic from and to this base city.
The suggested format appears in the table on the next vage.

The table contains four main columns:

Indication of the base city.
Indication of reference cities (listed in alphabetical order).
Column 2z

Total of passengers carried from the base city to the reference
€.g. Paris-Frankfurt 29,692.

Column 3

Total of passengers carried from the reference city to the base

city:

city:

e.g. Frankfurt-Paris 32,180.

Total of passengers carried between base city and reference city:

e.g. Paris-Frankfurt 61,672.
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F::::::::::::::::::::::::::"::::::::::::::;::::::::::::::::::::::::
Base City
Reference City From Base To Base Total
1 2 3 4
Paris:
Frankfurt .eceesescocoess 29,692 22,180 61,872
(Fed.Rep.of Germany)
London esecesccsssocnsas 274,500 265,000 540,500
(United Kingdom)
MONEYEALl wevvenernonnses 11,133 8,106 19,239
(Canada)
New=YOrK sveececasossess 112,130 88,980 201,110
(United States)
~ Rio de Janeiro .seeessess 2,990 3,001 55991
{Brazil)
TOKYO cosvesssvsessenssse 1,515 1,871 3,386
(Japan)
Grand Total: seeeeesoesos 2,125,000

1,125,000

1,025,000
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Total:

Finally, the total number of passengers will be added up for each base

- Column 2: on departure from base city,
- Column 3t on arrival at base city,
-~ Column 4: in each direction.

b) Supplementary publications:

These publications would provide a c¢lassification of the stages in
decreasing order i) according to the number of passengers carried and ii) according
to the corresponding number of passenger/kms.

There would be two tables for a given base c¢ity, each one containing
five columns. '

1) First Table:

s i e i e e

Passenger traffic by stages.

A consolidated list of the various stages for each base city, classified
in decreasing order according to the number of passengers carried (arrival +
departure) - (see page 437}

Column 1%

i ek e e

Stage classification according to the corresponding number of passenger/
kilometres.

- Column 5S¢

Number of passenger/kilometres in thousands.

2) Second Table

Passenger/kilometre traffic. by stages.

Consolidated list of the various stages by base cities, classified in
decreasing order according to the number of passenger/kilometres (arrival +
‘departure) ~ {(see page€ 1S)
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N
N

Number of passenger/kilometres in thousands

Column 2:

e s

Classification number

Column 3:

Stage classification according to number of passengers carried

Column 5:

s i e

Number of passengers carried

In addition, the following indications will be found at the bottom of
the above-mentioned columns of these two tables:

~ Column showing the number of passengers: (Grand total for all stages for which
(the base city is either the origin or
(the destination.

- Column showing stage classification (Classificaticn of the base city in
according to the number of passengers: (relation to the world's cities as a
(whole for the number of passengers on
(arrival and departure.

~ Column showing the number of passenger/ (Grand total for all stages for which
kilometres: (the base city is either the origin or
(the destination.

~ Column showing stage classification- (Classification of the base city in
according to the number of passenger/ (relation to the world's cities &as a
kilometres: (whole for the number of passenger/

(kilometres on arrival and departure.
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Model for Table 1
- S EZESCSSmDZ=Som=== f:::::::::::::::":::::::::::::::==:::::::::::::::;:::::::::::::
Number of
, Base City: . Paris Refererice Pax/Km in
Number of Pax. Classification Cities Classification thousands
1 2 3 b 5
540,500 1 London 4 199,175
201,110 2 New York X 1,172,470
61,872 9 Frankfurt 3 28,709
19,239 13 Montreal 8 . 106,391
5,991 20 Rio. de¢ Janeiro 15 48,558
3,886 2L Tokyo 17 45 484
World World '
Grand #Otal classification classification Grand total
—————————————————————————— ===f===z=cz========c=k= ====== ==zs=Sg=SSsSsd
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Model for Table 2

_____________________ Toz=cfzmmfz=SzccsizsossssIoossssEooassTmssssssssosmsascssoosss
Base City: Paris .
Classification. Reference Classification Number of
Number of Pax/km Cities assenger
in thousands. ; passengers
: 1 2 3 4 5
F""‘"""_""'--v _____ -,_ ————— Dttt Sttt -
1,172,470 1 New York 2 201,110
199,175 4 London 1 - 540,500
106,391 8 Montreal 13 19,239
48,558 . 15 Ric de Janeiro|l 20 5,991
Ls L84 17 Tokyo 2k 3,886
28,709 23 Frankfurt 9 61,872
o World World
Grand Total classification classification Grand Total
:::::::::::::::::::2:& TE=oE=s=Ssoasooz=o S P Pt A S R E S T P T S
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Furthermore, these publications could be supplemented by two tables
clasaifying base cities in their order of importance (i) according to the total
number of passengers (arrival + departure) and (ii) according to the corresponding
number of passenger/iilometres (see pages 170 and 171).

‘ These figures are of course obtainable by each administration from the
basic publication, but the operation would be accomplished more easily and at less
cost by ICAO. ’

COLLECTION AND PROCESSING

The proposed traffic form is nu¢ a standard form. This meéans that the
"primary objective is to ensure that the same particulars are entered on the different
forms used at airports, if possible in the same order and. following the same format,
However, in addition to such entries, States are entirely free to have airlines enter
such other data as the States consider essential for their own requirements, as is
the common practice at the present,

Thus, a comparison of the German and French forms reveals that although
comnon entries are found on their forms the following additional data is entered on.
the German form:

- number of seats available;
- capacity available in kg.;
- type of flight!' etc.

not shown on the French form, while the latter requests more specific information on
freight.

Before describing the actuwal process of collection and compilation it is
necessary to point out that:

1) the survey will only concern international flights, scheduled and non-scheduled
services;

2) the form will be completed on departure only.

It can indeed be said, that a traffic fecord on departure suffices to
ascertain existing traffic flows and, what is more, it will avoid duplication.
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L : Classification ips Classification Number Pax/km
Number P{ix,. Pax s Cities Pax/km in thousands
6,400,000 1 New York 1 6,000,000
4,500,000 2 London 4 4,000,000
2,340,000 '3 Paris 3 5,000,000
Enter Enter
Grand Total Grand Total
L::::: ---------- J =EEsSsSz=m=z===ss '-—===:=====} Mt 2 P 2 P e R
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F:- =SS S=EssS=gssssss=Ess=sss== =F.==:'—————- ETomsmssssssssssass TEEEsssozozosg
Number Pax/km Classification Classification
in thousands Pax/km Cities - Pax. Number Pax.
6,000,000 1 New York 1 6,400,000
5,000,000 3 Paris 3 2,340,000
4,000,000 u London 2 4,500,000
Enter Enter
Grand Total " Grand Total

be=s===s=== T~
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For instance, the Paris Airport will file with ICAO statistical date for the

Paris-Rome stage, and Rome airport will provide statistical information on the Rome-
Paris stage. (13

a/Format :

The proposed form, which is to provide all the information listed above, is

shown on the next page.

Theoretically, 1t appears that it could be introduced at all alrports with

variations depending on whether:

1)

the country having jurisdiction over the airport already collects statistics by
means of a traffic form.

In this case the form to be completed by each girline could consist of an
original and a duplicate. (2)

= On the original the airline would enter the data to be reported to ICAO and
the data required for purely internal purposes.

= By an appropriate carbon-paper system, the duplicate intended for ICAQ would
show only the data to be reported to the Organisation. Only the form which
provides for the entry of such data is submitted, the blanks on such forms
being those corresponding to the particulars that States wish to see entered
for theilr own requirements.

the country having Jjurisdiction over the airport collects statistics by any other
means or collects no statisties.

In this case the form to be completed would contain a single sheet on which
only the information requested by ICAO would be entered.

(1) - A special "Arrival" form may be provided to analyse traffic from non-member

countries of ICAO (e.g., Eastern European countries). Reference to the
information provided by the Swiss delegation in OD 2-WP/5 of 29 February 1960
will give a rough ldea of the data sought, end experience shows that "Arrival"
traffic is practically equal to departing traffic.

(2) - Needless to say, extra copies could be inserted by eny State for its own

requirements.
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Model form

(Box 1) (Box 3)
Airport LON Itinerary |PAR| RoM| ATH| KHI| TYO
(Box 2) (Box &)
Date -15.11.60 Number of | _
' o passengers] 5 | 5 10 10| 20
Official stamp | (Box 5)

Portion not copied on the duplicate - and ‘therefore not
transmitted to ICAO - in which States can have airlines enter information

not required by ICAO,.
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These forms will therefore show:
Box 1 : name of airport;
Box 2 : date of aircraft departure;
Bak 3 : flight itinerary beyond the airport at which the form is filed;

Box 4 : number of passengers embarked, broken down by points of disembarkation along
the flight;

Box 5 : finally, a special box is provided: for a stamp to be affixed whenever the
form has been checked,

§]Completion of the forms ¢

The forms will be completed by airline officials or by a specialized service
jointly used by the airlines represented at each airport (1), all forms being
deposited with the staff in charge of collection. The filing time has been 8o cal-
culated as to enable airline officials to complete the forms after the departure of
the aircraft (see para. e)).

¢f Airports involved @

There are about 800 international ‘customs airports (2); it is conceivable
that the collection of the traffic forms. could be organized.at all these airports.
In actusl fact, however, some of them might not be taken into account in the plan, in-
view of the small volume of their international traffic,

The final list of airports required to file traffic forms will have to be
drasm up at a later stage by ICAO on the basis of criteria to be defined,

The forms will be completed by airline representatives on the basis of &n
internal document (load sheet, planning sheet, flight coupon, etc. ) one form to be
completed for each flight,

1) ='see Aviazwwmri L, rag- .07
s g Customs airports as def:!.ned by Article 10 of the Chicago Convention, a list of
which should be available at ICAO,
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4/ Responsibility for collection of traffic forms :

e/

The traffic forms must be delivered to a State official, or 't¢ a sworn
person stationed on the premises.

Time 1imit s

In order to conform to the recommendations of the FAL Division, these forms
shall not be considered as clearance documents and therefore need not be filed before
the departure of the aircraft, but can be deposited within a period of 24 hours after
departure, This system achieves the main objective of all facilitation policy which
is to avoid extending the duration of gtops and prolonging the waiting periods im=-
posed on passengers on departure or on arrival,

Control :

France considers that a world-wide system, or for that matter a national
system, for the collection of statistics can be valid if the phases of the collection
operations are controllable by States,

g) General Control $

May be made every day at every airport. Indeed it will be easy to. check
vhether the number of forms collected is equal to the number of take-offs performed
(in the aggregate or by each airline),

b) Control of contents

It would appear important to allow States freedom of choice in the control
mothods to be organized on their territory to check the authenticity of  thne doguments
filed, it being nevertheless understood that, while remaining effective, the selected
control procedurs must affect neither the duration of stops nor passenger reporting
times,

The advantages of the Swiss system may be emphasized in this connection,
There should be no objection to control by simple. sampling, but it is necassary to
ensure that ICAO can check the extent of such sampling. It will be noted in this
connection that a box is provided on the forms destined for the Organization. (this
can be indicated on the punched card) ‘in which the person in charge of control must
affix his stamp, '
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4. TRANSMISSION TO ICAO :

The completed document consequently is now in the hands of & State official,
and three solutions are open :

8/ The State transmits either the original or the duplicate of the form directly to
ICAO;

b/ The State retains the form and punches a card,
- containing only ICAO data, in which case a duplicate of the card is sent to ICAO;

- containing all the data requested on the form (domestic and ICAO requirements)
and transmits a duplicate or a complete card giving only the data to be reported
to ICA0 (1);

g/ The State itself does the processing of the traffic forms, summarizes them for
insertion in the ICAO statistical publications following a standard pattern and
. regularly forwards them to the Organization.

The punched cards, or the duplicates of the forms, will be transmitted to
a machine processing agency under contract with ICAQ, or to ICAO itself, should the
Organization decide to have its own machine processing service.

It should also be noted from the outset that production costs vary in cases
a), b) and ¢) above.

System a), which consists of filing the duplicate of the form, is the
simplest method for each State, since it involves only the physical operaticn of
collectiong

Systen b), according to which cards are punched in each State, represents
a higher coast for the State.

Although at first sight system ¢) (processing of forms and preparation of
statistical summaries) appears to involve the greateat expense for each State, this
method may in some cases be combined with the preparation of national statistics in
each State and thus prove of relatively little cost by comparison with the first two,

(1) - since either procedure is feasible, it is of course understood that, if the
cards are punched by the State, it will be necessary to adhere to an inter-
nationally recognized method chosen by the centralizing agency.
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TIME LIMITS FOR SUBMISSION :

According to the system adopted, the time limits for submissfon could be
as follows ¢

- Jystem a} H

Traffic forms should be sent within five days of their completion, either
by the airports or through the State authoz‘ities.

- System b) ¢

Punched cards should be sent as soon as they are completed and at the
hteat within the ten days following the end of the month.

- System g! H

The surveys should be gsent to ICAO within the thirty days following the
end of the month.

Experience gained at the French airports has convinced us that these
fairly short limits are reasonable.

PROCESSING BY ICAQ

A contract would be drawn up between ICAO and a processing agency,
which would be entrusted with :

- determination of the method of punching the cards in relation to the data to be
recorded on them and to the possible developments of the form;

- centralization of the duplicates of the forms and transcription on cards of the
data obtained;

-~ centralization of the cards punched by the States;

~ transfer. of the data thus obtained to tapes, so that the sorting of the data
could be done by an electric computer which would add the totals and produce
tables suitable for photographing and printing. These tables.would then be sent
by ICAO to a printer with a view to subsequent publication.
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1. PERIODICY OF PUBLICATION AND TIME-LIMITS :

: Publication could be monthly, quarterly or half-yearly, it being
understood that an annual recapitulation would be prepared.

1) Monthly publication has the advantage of corresponding to a time unit generally
adopted by the airports and airlines for their statistical work. However, such
frequent publication would involve a risk of fairly high costs.

2) Half-yearly recapitulation could be adopted. The half-yearly period could be a
calendar year, or could correspond to the half-yearly changes in the airline's
timetables, i.e. 1 October to 31 March and 1 April to 30 September:

3) Quarterly publications would appear to be the most acceptable compromise between
the desirability of providing sufficiently recent data and the concern to avoid
excessive expenditure.

If the States send their documents within the times specified in paragreph 5,
the results could be published within the two or three months following the end of
the period under analysis.

The rapidity of such publication would make it particularly interesting
and valuable.
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IT-THE TOD SYSTEM

It is also possible to use the airport forms to establish statistics on
flow of traffic, with indication not only of the origin and destination of the
passengers on each flight, but also their true origin and destination. The
following is a description of a system giving the latter type of information - the
so-called TOD system. If combined with the COD system it could also provide
information of the former type.

First of all, a number of concepts peculiar to TOD statistics must be
defined. With some modifications, the definitions given by the USA are reproduced
here. Some of them would incidentally merit further study by the Panel,

DEFINITIONS

Origin and destination of a complete trip:

rirst and last points (given on the passenger's ticket) for the passenger's
complete trip.

Origin and destination of a single trip:

In the case of a single trip, point of origin and point of destination of
the complete trip. In the case of return trip, the complete trip is considered as
two single trips, the point ofi return being tsaken as the point of destination on the
outbound trip and the point of origin being taken as the destination on the inbound
trips
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In the case of a round trip or open-jaw trip, the complete trip is
considered as two single trips, the most distant point (by great circle) being
taken as the point of destination on the outbound trip and the point of origin being
taken as the destination on the inbound trip. (1)

One-way triE:

A trip which goes from the point of orlgln to the point of destination
in a direct or indirect routing.

Example 1 :
- Direct routing:
A— B
Example 2:

- Indirect routing:

~ "

Round trip:

. MK trip which starts and ends at the same point in which the inbound
portion retraces the patn of the outbound portion'.,

Example 1}
- 2 single trips AB + BA:

——)
AE B

Example 2:
- 2 single trips AB + BA:

B

(1) Some airlines already put a check against the most distant point from the point
of origin on the ticket when it is sold; some go by the fare, others by the
great circle distance.
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Circle trip:
Example it

= 2 single trips AB + BA:

N

Example 2:

- 2 single trips AC + CA:

B
A Saeorn Tt
=00 .

D

Open~jaw trip:

A trip which bnly differs.from the round trip in that the points of
origifi and destination are not the same, but are relatively close to each other.
The length of each of the going and returning segments should in principle be
greater than the distance as the crow flies between the points or origin and
destination:

Example 1:

- 2 single trips AB + BC

A »B
c'/
Example 2:
- 2 single trips AC + CE
A————3B

¢
E(———-D'/

(1) The definitions proposed in the’ COD system refer to the international
stage of the base and reference cities; the abbreviations are equally valid
for the TOD system, subject to the necessary transpositions.

) the ¢ity pairs
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There can be an infinite variety of methods of presenting the collected
data; here also we have selected the method we consider to be clearest, in order to
facilitate the work and reduce the production costs - and hence the price of the
publications - in the interests of the services responsible for publications and
also of those responsible for using the data,

The results could be presented as in the tables on pages i35 and 1485,
TABLE I:

Table I indicates, for a given city, considered as base city, the
passenger traffic having its initial origin there, traffic according to city of
true destination, and traffic terminating there according to city of true origin
(TOD statistics).

This table will also include indications on the origin and destination
of passengdrs according to stages of their journey (COD statistics) coming from or

proceeding to the city concerneds:

Interesting comparisons could.be made by considering the data in the two
parts of the table.

The data will be arranged by base ‘city and reference city.
The ocase cities will be classified in alphabetical order and grouped by
continent or group of continents, making it possible to have several volumes which

would be easier to handle than one large voliime.

The reference cities would also be arranged in alphabetical order under
each base city.

The two parts of ‘the table are arranged as follows:

Indication of the base city and the reference cities,
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Column_2:

Indication of the number of passengers with.the base city as their.true
origin and the reference city as their destination, e.g. for Paris-Frankfurt:

~ Parig-Frankfurt direct

~ Paris-Zurich-Frankfurt

~ Paris-Geneva-Frankfurt etc..
Column_3:

Indication of the number of passengers with the reference city as their
true origin and the base city as their true base clty, €.8. for Frankfurt-parig_

- Frankfurt-Paris direct
= Frankfurt-Zurich-Paris
- Frankfurt-Geneva~Paris etc..
Column k:
Total of columns 2 and 3.

~ Second Part (COD):

This includes all the COD traffic (by stage) betwscn tae vase city and
reference city whatever the true origin and destination of the Jjourney, e.g.:

In_Column 5:
The Paris-Frankfurt passengers from the. preceding, table, not including
the trips with an interchange point other than in direct transit between Raris and
Frankfurt;
Paris-Frankfurt passengers on all connecting flights, such as for example?
- Parig-¥Frankfurt-Vienna
-' London-Paris-Frankfurt
- London-Parig-Frankfurt-Vienna etc..

provided that there was an intermediate stop other than a direct transit stor af
Paris and at Frankfurt.

Coluan 6:

Traffic between Frankfurt and Paris classified according to the same
reriteria.

Column 7:
Total of columns S'and 6 by city pair.

~ A-grand total would be given at tue foot of each column,
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TABLE II

This table would indicate for a given c¢ity the number of passengers
passipg through it and either changing to another flight or spending some time
in the city; these passengers would be distributed by city of true origin and city
of true destination.

The passenger could have continued his trip hy another carrier, or on a
different route of the same carrier, or on another flight without change of route.

Example: (see table on page 184},
In the tabulation under Intermediate Stop - Paris will be listed all the

cities of true origin of a trip where a stop other than a direct transit stop is
made at Paris.

This table will have 6 columns;
Column 1:

Indication of cities of true origin of trips passing through Paris
(in alphabetical order) as follows:

Amsterdam,
Basle,

Column 2: (in alphabetical order):
Indication of the cities of true origin of these trips:
Athens,
Rome ,
Teheran,
Sydney,

Column_3:

Indication of the number of passengers going from the city of origin to
the city of destination and making a transit stop for connection at Paris,

Column_b:

Indication of the number of passengers with the city of destination as
true origin and the city of origin as true destination who have made a transit stop
for connection at Paris.

Column_5:

Total number of passengers making a tfip between the. city of origin and
the city of destination (all routes) - (TOD statistics).

Column 6:

Total number of passengers making a trip between the ¢ity of destination
and the city of origin (all routes) - (TOD statistics).



Base City

Reference cities

Number of passengers

T.0.D.

Number of passengers
C.0.D.

Reference
city
True

destination

Base city
True
destination

3

Total

To the base

6

Total

Frankfurt scosecsscecas
(Fed. Rep. of Germany)

llondOXL PRI R R SR I P R I R O
(United Kingdom)

Montreals,cocsesicsisons
(Canada)

New YCTK ceveescoccones
(United States)

Rio de Janeiro esa e
(Brazil)

TOKYO ceovecersossvesss
(Japan)

(*) A1l the figures given are entirely fictitious.

18,040 *
250,000
8,643
101,200
1,513

1,432

22,637

262,000

6,537

80,400

1,640

1,703

40,677
512,000
15,180
181,600
3,153

3,135

22,180

265,000

8,106

88,980

. 3,001

1,871

61,872

540,500

19,239

201,110

5,991

3'386
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TABLE II
":-.============================================ —————————
v Intermediate Stop : Paris i Transit stop for connection at Paris A1l routes including Paris
1)
y City of : City of " ' " !
" true I true ] I 1 !
o, Origin | destination v ' | = I SO —
1 | ; i
" 1 | 2 i 3 ' 4 i 5 ! 6
[ 1 ; ! I '
_____________________________ B S
" I [} I I | I :— —————————
I Amsterdam " i
: : ﬁzzzns ceeeeene ] 800 (*) ) £00 " 6,500 1 7,800
covsewrese 4 +200 | 4,300 102,000 { 95,700
" | Teheran ....... 80 | 102 ! 7,600 i 4,537
! | s eens ! ’ ’
! ' yAney «e... " 64 : 53 - 947 l 654
» | 1L [ i1 l
" [} (]
n Total | | sess e .I secoease ] cevevne I
! ' ‘ 1 crenee
" . 1 i
: Basle : ! geyrouth ceeee m 10 : 27 ’ 530 ' 434
: | Caraces ... 75 ! 94, " g3 | 245
. Hong-Kong ...., # 104 21 !
! " Lima . 48 ! 4 " R 20
" LR N N NN N ) I
: : v ! 4 ! 383 1 427
" 1 [} i ] +
" Total | iy cvrnase i |
! 3 " | seveose i sesense i sresssa
| i
fl sesveisavessosne | e cesssass . 4 ses s 1 u
" I “ I e e s e “ e A B8 ] LI N 2 R ]
i GRAND TOTAL ..... | p - i - y :
0 i | i 1 - -
&========= ===== _=== "— “ I
l l ————— =—_—==_=========$=================J==========”

(*) A1l the figures given are entirely fictitious,
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Totals by ¢ity of origin will bYe given in each column.

*
* *

A more complex presentation could be envisaged, taking “nto account the
fact that on departure from each airport, not only are the true origin and destina-
tion of each passenger known, but also the first stage flown by the passenger from
that airport,

Moreover, the publications described above could be completed by supple=
mentary publications identical to those presented in the initial proposed plan and
would then only refer to COD statistics.

COLLECTION AND PROCESSING :

Before proceeding further, it must be pointed ocut that:

1) The inquiry refers to international trips, scheduled ar non-scheduled, including,
as far as TOD statistics are concerned, the stages within these trips;

2) Only revenue passengers would be taken into accounts
3) The form would only be filled in on departure - i.e. on departure far each inter-
national stage.
Format :
As in the COD plan, the layout of the farm would vary accarding to whether
the country having jurisdiction over the airport in question collects statistics by
means of a traffic form or not,

Each form should indicate :

g

s the name of the airport;

1 the date of departure of the aircraft;

o
R

: the itinerary of the flight for which a form is filled in at departure from
the airport in question;

§
S

: mumber of passengers travelling from the city of origin to the city of
destination for any type of trip.
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" There is no carbon copy of this part and
Airport ~ Paris therefore it is not transmitted to ICAQO; States can
' request the airlines to include here information not

0 (Box 2) " to be tzken into account in the ICAO project,

n

M Date 15,11.1960

- sEs=o= == === === 4

. "

:: (Box 8) i Official stamp

. i

I.!:==========:P=‘_:=======|==== === = === == = oo

i - i i r T 0

#  Routing i ; ! ’ "
5 (]

:]l (Box 3) ! ROM = IsT ! I | .

S E T sl T mEogQS S S oo S st oSs S o oSS EsSsSSs=s=s =T s ==
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] 1 ]

] 30 PAR ROM ROM fl i

(] i

1 10 NYC ROM ROM " W

:' 1 PAR ROM IST 1; :

I

I 14 PAR IST IST i (]

ft i ]

" 1 ION IST THR i "

] i ]

1 i ]
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" u I
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+ City of true origin of the trip (“n code);

Box 6 ¢ City at which the passenger disembarks on the flight (this point may coincide
with the city of true destination);

Box 7 : True intended destination (in code);

A particular problem arises here with regard to TOD statistics. Among
the airports collecting forms for return trips, circular trips, and open-jaw trips,
one must be chosen as the airport of destination of the first trip and the origin
of the second. Duplications or gaps are to be avoided.

In this respect more systematic use could be made of the practice, already
followed by some airlines, of checking off the airport in question when the ticket is
sold. '

The proposals made for the coD plan concerning the airports at which the
form would be filled in, the agents responsible for collecting them, the time for
delivery to these agents and the control, also apply to the TOD plan.

In practice, in addition to the indications on the COD form, 3 extra letters
will be included for a passenger whose city of embarkation or disembarkation on the
flight corresponds to the city of true origin or true destination of his jourmey as
a whole, and 6 extra letters for a passenger whose city of embarkation or
disembarkation on the flight do not correspond to the city of true origin or true
destination of his journey teken as a whole.
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TRANSMISSION TO I.C.A.O. 3

The indications given on this subject for the COD plan apply equally
here.

TIME-LIMITS FOR SUBMISSION :

The time-limits given in the COD plan will no doubt be slightly extended
because of the extra data to be collected and, where recessary, processed by the
States before transmission to I.C.A.O.

PROCESSING BY I.C.A.O. :

The principles set forth in the COD plan can also be used for the TOD
plan.

PERIODICITY OF PUBLICATIONS AND TIME-LIMITS :

Because of the larger number of data to be processed and published, the
time~limits for publication could be slightly longer than may be expected for COD .
statistics.
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III - FINANCIAL ASPECTS OF THE PROJECT
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It has not appeared necessary or desirable to attempt any accurate determi-
natlon of the costs, for the airlines, the States, and ICAO, of setting up and operating
the system. Such a task would be extremely difficult, premature and incomplete :

- premature, because it would not have the benefit of the advice and opinions given
at the next meeting of the Panel;

~ incomplete, because only France would have been included. Now, the case of this
country may be considered as a particular one, since statistics are already collected
at the airports by means of a traffic form. -

It would seem preferable for the study of costs to be taken in hand by
countries which would provide an example of one of the tyves of collecting system
proposed, e.g. @

1/the countries not collecting any statistics on traffic flow at the airports;

2/the countries collecting statistics on traffic flow at airports, distinguishing

between :

a) countries only collecting global figures;

b) countries collscting C.0.D statistics;

¢) countries collecting €.0.D. and T.0.D. statistics.

A study conducted in the countries corresponding to these different categories

and on similar bases, should permit very interesting information to be obtained, which
would meke it possible to draw up valid conclusions.

The bases for such a study could be as follows:
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1. Time taken to fill in COD .and TOD forms for a given flight ¢

. i . i d  — i iy i e il s e i i e i el e ot

Flights on long-distance and medium-distance aircraft could be taken into
consideration.

It will be noted that although, in certain countries, the cost corresponding
to the whole of the time spent in filling in the form must be taken into account,
this will not be the case for the States which-already collect statistics by means
of this document.

In this case, if the ICAO form does no%t require more data than those
already collected by the State in question, there will in theory be no extra charges.

On the other hand, if the ICAO form is more complete than the national form,
the difference to be considered is that between the time spent to £ill in the national
form and the time spent to fill in the ICAO form, and only this extra time should be
taken into account in calculating the costs, in so far as the work cannot be done
entirely by the existing airlines staff.

Control :

[y -

The study ¢ould be based on the following two principles :

a) the control would be done on the spot according to the method practised in
Switzerland;

b) only 10% of the forms submitted by the airlines would be checked.

Preparation of punched cards.

— v — o — — — — o — —

Presentation of data :

- — — —— — " ———

As indicated earlier, instead of submitting the traffic form to ICAD,
certain States, if they so wish, could send the punched cards or a summary of the
punched cards they have used, or an initial presentation of the data.

Points 3 and 4 should be studied in relation to these proposals.
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Ss Transmissi‘on to ICAO:

The forms, punched cards or iables preseniing the data would ‘then be sent by
air to Montreal. It should be possible to study the cost ‘of carriage from an estimation

of the international flights in the State concermed and from the forms, or punched cards,
or tables.

6, Costs of the agency:
1. Publication:

It will be difficult to give any very exact indications on these two points;
however, ICAQ could define within what limits the costs could vary, teking into account
the number of international stages flown in the world and the corresponding number of
passengers as well as the costs of the present publications,

b

x %

Finally, it seems that the problem of covering the expenses by the sale of
publications or some other means cannot be usefully considered until an approximate
calculation of the costs has been mades.
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IV - CONCISE DESCRIPTION OF THE ADVANTAGES OF A SYSTEM OF ORIGIN AND

The establishment of a system of this kdind would offer numerous advantages,

The adoption of one form for each flight on departure from an airport would
bring about a considerable reduction, as compared with a system based on the passenger
ticket, in the number of basic statistical documents, This reduction will tend to
become more significant with the "increase in the average capacity of the aircraft in
service on international routes,

The form also allows an initial regrouping of the data within the frame of a
flight, since the passengers whose origin and destination are the same and who embark
on the same aircraft will be shown on the airport embarkation form by one single figure.

Furthermore, there would be no need to try to reduce this relatively amall
number of basic documerits by resorting to simple sampling procedures, This will avoid
the risks of error inherent in such a process, which are particularly great in the case
of relatively light traffic.

The quality of the statistics obtained from a 100% recording of the data will
furthermore be improved by the possibility of having their authenticity checked by the
national administrations. ’

Origin and destination statisties drawym up on the basis of an airport form
will be more accurate and also more precises Since data on passengers will be recorded
on the form at the time of embarkation at an airport, not only will the volume of the
traffic and its directionsl flow be kaown, but also its distribution in time, on
departure from each airpori.

On the organizational plane, the collection of data at the airports will be
facilitated by the fact that the airports of practically all countries are centres for
collection of statistics both for their own needs and those ¢f the national
administrations.
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The data needed by ICAO can thus bs recorded, if this is not already done, om
current airport documents. The proposed plan can thus be integrated in the national
statistical systems, generally without any substantial modifications.

In addition, the participation of all the member States of ICAQ in world-wide
origin and destination statistics will permit simplification or improvement of the national
systems based on airport documents,

They will be simplified in those States which collect the data both on arrival
and departure of the aircraft, since collection on arrival will no longer be necessary.
They will be improved in those States which collect data only on departure and thus obtain
less reliable information on the origin of the passengers coming from another country and
disembarking on their airportas.

The proposed plan provides, moreover, a more universal and more flexible system
than one established on the basis of passenger tickets.

It is more universal in the sense that a single form which is established in
several copies, with any necessary variants, will meet the needs of the airports, the
States and ICAQ., It is also more umiversal since the form can cover more varied aspects
of the airlines' activity, in particular all categories of traffic : freight and mail as
well as passengers.,

It is in fact a more flexible instrument for obtaining information than the
ticket. The ticket does not include all the data already collected by the States for
their own requirements nor those which ICAO might wish to obtain, and it restricts the
types of information that can'be used in statistical work. Thus, relatively elementary
information such as the capacity of the aircraft, the length of their stop at the airport,
and the actual take—off time, cannot be supplied by the passenger tickets,

On the other hand, the airport form is Jpecially designed for statistical
purposes and can be adapted, within certain limits, to the different needs to be fulfilled.

In a general way, it provides a basis for a more open statistical system,
capable of further developments,
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Moreover, the proposed plan, as conceived, is not in conflict with the require-
ments of facilitation in the field of air transport : since the airport form is not a
¢learance document, it would not have to be delivered to the airport authorities before
accomplishment of frontier formalities.

Nor will the plan cause any difficulties for airlines or States which, for
practical or legal reasons, are required not to commmicate certain information of a

commercial nature,

The submission of tickets to an international organization for statistical
purposes, on the contrary, raises delicate problems on the legal plane, since they contain
certain indications - nane of the passenger, name of the airline - which are considered
in some countries as commercial secrets,
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DEVELOPMENT OF FLIGHT FOR WHICH THE ATTACHED FORMS

ga/feflz
9 YIQNIIIY
THOITY TVNIL

TINYS @¥0

ARE COMPLETED AT.EACH AIRPCRT

====================S================================ﬁ
Points of call : ION PAR ROM ATH XHI TY!
Number of passengers on
Adrport departure from each airport
listed in column (1)
(1) destined for one.of the
points of call of the flight
108 —— 5 5 10 10 20
PAR _ 5 0 10 0
ROM —) 10: 5 5
ATH ——— 20 10
KHI — 15
5 10 20 45 50

At each airport the forms will be filled according to the following tables,

e

LNAWHEIVLS &V

"86T"

I
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Airport ION | Itinerary | PAR |ROM |ATH |KHI| TYO

Date 15.11.60, Number of 51 5110/ 10| 20
Passengers

Em s oS ods=S === L‘===========:I:==i=== = == =9
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Itinerary

EE s ===

]
[}
[]
—
L]
I
1
il

15.11.60

Number of
Passengers
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Adrport ROM Itinerary ATH | XKHI | TYO
Number of
Date 15.11.60 Passengers 101 5 5
EE s s == aR == ‘=l='================== =_.=§=====
Official )

Stamp

2 e s ==

(A control was in fact carried out)
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ATTACHRNENT I-F

EmeEs S ESESR=EEE s ============‘§==1"==F;===.'=====
AMrport KHI Itinerary [ TYO
: Number of
Date 16,11,60 Passengers 15
L============ E T oD m o smSiso s sdE=E=E= -3 I I -3 -

Official
Stamp
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ATTACHNENT I

MODEL FOR WHE COMPLETION OF FORMS

FOR A GIVEN FLIGHT

(Collection of T.0.D. Statistics)



DEVELOPMENT OF FLIGHT FOR WHICH THE ATTACHED FORMS ARE

COMPLETED AT EACH AIRPORT

e o= o = s ms = o == = ma

Points of call : LOW : PAR RCM ATH
. Humber of passengers on
Mrport departure from each
(1) airport listed in column (1)
destined for one of the
points of call of the
flight
0 D 0 D 0 D
LONDON «ovvo — ION 5 PAR ION 8 ROM | ION 4 ATH
AMS 5 ROM NYC 2 KHI | BER 3 TYO
PARIS seveeed ¥ LON 1 ROM AMS 2 ATH
CCS 2 ATH FRA 4 ICA
MOW 3 THR PAR 3 ATH
PAR 2 ROM
(ROME +vevosnns — HEL 1 IST
ROM 3 KHI
ROM 6 ATH
10 18 26
L ————————————————————————— - o s S E s So = Ss=2c =00 ==ss=oaosloocooc o= =

(1) -~ At each airport the forms will be completed in the manner shown in the
following tables.

€9/2/12

L80LTS TYNIL
TINVE TP0

INANEDVIL LV
. 902 s

Vv=-1IT1



= = om % =

Flight .
itinerary

- s s =

- s e s en e s em

15.11.1960.

e

Official

- 207 -

stamp

PAR

ATTACENENT II-B

sy Ssasne sxmam csxssg=ss
ROM ATH

= -‘A--‘---- s--\..a-s' ‘m®m =

P Coupon
’ origin destina-
0D tion

(cop)

= =2 _x X 3

True
intended
destina- .

= m mxma m.m = 2

I‘-‘J4
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=== == F: _EmEmmEma=E=
Airport Paris
Date 15.11.1960
-.L_ === s Do o sFs====s= =
(/)
Flignt ] ROM | ATH ]
L tinerary
= == = = =1 == == 1r ===
Coupon
Fumber True destina-
of Origin 4
ion
Passengers ] TOD (cop)
1 LON ROM
2 PAR ROM
2 ccs ROM
3 MOW ROM
3 PAR ATH
4 FRA ATH
2 AMS ATH

carried out

intended .

destina~
tion
(70D}

- - -

ROM

ROM

ATH

THR

ATH

1CA

ATH
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Date 15.11.60.

Official
stamp

I:’I-Bﬂ == = s x == = = o= s xgx=m == = == = ======1
'Flight
Itinerary ATH |
B===='= T zmoiy =z == = g = = = - R =F==‘.:== =z m =lx = o
oo v ; True
Fumber True dE:ul pol n. intended

of Origin “tion destina-
passengers. TOD tion

(cop) (zop) -
3 ROM ATH KHI

]
(1]
[}
L}
i
[
it
[}
[}
[}
L]
L}
]
[}
(]
[
[}
[
[]
]
[}
]
i
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ATTACHMENT IIL

The purpose of this note is to deal in more detail with two problems which
gave rise to numerous discussions during this session of the Panel:

- elimination of duplications )
- possibility of filling in the gaps resulting from the non-participation
of some airports in the system.

I - Elimination of duplications

a) COD System

Such as it was designed, this system cannot be the source of duplica-
tions in the count of Journeys since the passengers, for each part of their
trip corresponding to a flight coupon, will only be recorded once, at the
time of their departure.

Moreover, it should be remembered that no compilation of forms om
arrival of aircraft is provided for.

'b) TOD System
No duplication is possible in this system either.
Let us, in effect, assume a journey from NYC 5 ROM via LON PAR

According to the French plan:

NYC will enter in TOD - NYC - ROM
in COD - NYC - ION
ION will enter in TOD - NYC - ROM
in COD - ION - PAR
PAR will enter in TOD - NYC - ROM

in COD - PAR - ROM
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In the publications prepared in accordance with the methods suggested in
pages 185 and 186 which reflect accurately the airport forms, these statistical
data would appear as follows:

< At New York Airport TOD coD

(same table as on page 185) NYC ROM LON

~ At London Airport

(same table as on page 186)
NYC (Low) ROM

~ At Paris Airport

(same table as on page 186)
NYC (PAR) ROM

To obtain, without duplication, the total breakdown of passengers, it is
enough to add up the number of passengers entered in the TOD columns of the tables
prepared according to those on page 185, that is, in this case, the number of
passengers registered at New York Airport only.

It should be pointed out on the other hand that, dn the table corresponding
to a specified city, no passenger can be registered several times,

II - The problem of gaps

First, it should be emphasized that the suggested system does not in itself
allow of any gap. On the other hand, just &4s in any other system, including the
American one, 1if part of the elements which are to provide the statistical data
fail to do so, the data collected will not be complete.

To what extent and by which means would it be possible to fill in possible
gaps?

a) 1in COD system

a.l. = If nelther the airport of departure nor the alrport of arrival
of the passenger participate, it is impossible to fill in the gap.

a.2. = If the airport of departure of the passenger participates,
vhereas the airport of arrival does not, there is no gap since,
ag provided for in the suggested plan, the passenger can be
registered at the time of departure,

a.5. = If the airport of departure of the passenger does not participate
while the airport of arrival does, the gap can be filled in
through filing a special "arrival" form with the airport of
arrival,
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Under a TOD system

Two cases may be considered:

b.l

b.2

(
(

1l
2

)
)

N.
P

P,

- The passenger does not call at any participating airport

until the final destination of his trip.

Supposing a trigf NYC (N.Pl) PAR (Pg)

In this case the gap practically cannot be filled. In this
connection reference may be made to a previous paper in
which the Swiss expert stated, on the strength of his
experience with Swiss airports, that over a one-year peried
the traffic in one direction {outbound or inbound) was
almost equivalent to the traffic recorded for the other
direction (inbound or outbound)

If applied, this method would produce a first apboximation
of no uncertain value,

The passenger, whose initial point of origin is a
non-participating airport, calls in the course of his trip
at a participating airport.

Supposing & trip[NYC (N.P.) PAR (P) RoM (P) ATH (P)

In this case the most practical means of filling without
duplication the gap represented by the non-participation of
NYC would be to have a punch-card prepared on the basis of
the report form filled up by the first participating airport
(in this case Paris) which is the first stop after the
non-participating airport:

one assigned to Paris
the other to replace the card corresponding to the
report form which should have been prepared by NYC.

non-participating
participating
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The above procedure would not materially increase the total cost of the
system, 1ts sole effect being to transfer the task from one airport to another.

o 0
Two conclusions seem to be Jjustified:

< with regard to the C.0.D. system, that the problem posed by gaps could easily be
eolved;

- with regard to the T.0.D. system, that the above-mentioned procedures would make
it possible to fill most, if not all, gaps that could result from the non-
participation of a few airports in the system.
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METHOD FOR THE ELIMINATION OF DUPLICATIONS AND THE FILLING OF POSSIBLE GAPS
(Page 31, Part N)

(Presented by Mr, Rivoal)

The French system was designed so that participation of States (and therefore
airports) in the system wowld be extremely easy. This shoitld have the twofold
result of ensuring & very high degree of participation and of reducing to a minimum
the problem of gaps.

In neither of the two proposed plans (COD or COD/T0D)are there any
duplications since:

- In the COD system, on the one hand, passengers are recorded once only,
at the time of thelr departure, for each part of the trip corresponding
to a flight coupon;

- In the TOD system, on the other hand, the form completed et the airport
of true origin of each passenger is taken into account in the total
count of passengers whose true origin is at that airport.

Ir some airports do not perticipate, the geps cean, under both systems,
easlly be filled, if not completely, at least to a major extent through the use of
certain procedures:

- In the COD system each time a passenger who has embarked at a non-
perticipating airport, disembarks at a participating airport;

- In the TOD system each time a passenger who originates at a non-
participating airport, embarks, at a later stage of his trip, at a
‘participating airport.

~ In other words there will be gaps:

= In the COD system, only 1f the passenger neither embarks ar disembarks
at a participating airport;

= In the: TOD system, only if the passenger does not call at a participating
airport. during his trip, or calls at one only but at the final destina-
tion.of his trip.
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REPORT OF THE WORKING GROUP ON COSTS

Terms of Reference

1, The Working Group's task was to examine the estimates of costs prepared

for the French Airport System and the United States Centralized System for collecting

0 D statistics as presented on 0D 4-WP's 5, 7, 9,11, 12 and OD 5-WP/18 and to put these
estimates of cost on a comparable basis, standardizing where possible, the cost elements
common to both plans. These papers are summarized in Attachment 5 hereto which also
contains all relevant materisl not supsrseded by action of the Working Group or
elsewhere contained in its Report.

Membership
24 The Working Group comprised the following members:
Chairman: #Mr, R.G. Mclaughlin (Canada)
France: Mr. A. Binet
#r, J, Darras
*Mr, L.P. Ropars
United States: Mr., G.L. Stillwagon
Mr, S.H. Preece
#r, B, Myers
TATA: Mr. R. Heitmeyer
Mr. J. Van Smirren
Secretary: Mr. R.G. Pouliot #Part time
Preli Remarks
3 The Working Group held 10 meetings and examined the working papers referred

to above, within the framework suggested by the two main proposals far world-wide
collection of origin and destination statistics as described in OD 4-WP/10: the
proposal of France for collecting O D statistics at airports, with provision for
collecting COD statistics or & combination of COD and DOD statisties, both being based
on a 100% count of the traffic, and including the non-scheduled airlines; the proposal
of the United States for collecting 0D statistics from the microfilming of coupons
lifted on the basis of a 10% sample, providing for directional origin and destination
of passengers and their fullrouteing, including the participating airlines. (The U.S.
Centralized system does not provide for non-scheduled airlines). The Working Group
examined the cost estimates of both plans with the variations of scope stated in the
tabular heading to Attachments 1, 2 and 3 hereto.

4q The ¥Working Group asreed to recommend a number of changes in the cost
calculation, as described in this Report, the financial consequences appearing in the
revised tables at Attachments 2 and 3. In the course of this work, certain major
reservations were made, the net effect of which was to leave the responsibility for
gach of the cost estimates to its own sponsors. These reservations are described in
subsequent paragraphs of this report. The Working Zroup submits Attachment 1 hereto as
its collective work, summarizing the cost estiinates of both schemes as amended, without
inplying acceptarice of the estimates by the Worling Group as a whole, Attachment

lisw the assumptions made by the Vorking Greur in comparing the plans.
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5 In connection with the cost to airlines calculated under the Fremneh

Airport System, the French delegation wished to record its view that these costs are
theoretical calculations not necessarily corresponding to real expenditure, and

that they may therefore have to be reduced, as thée method currently used to 111

the required traffic form at the French and the German airports, for instance, if
extended to the whole world, would in the extreme case enable the costs to the aire
lines to be considered as nil., The representatives of the United States and IATA

on the Workilng Group strongly objected to this application of the added cost concept,
insisting that the work performed by the airline staffs be fully reflected in the
cost estimates, that 1s, on a fully-allocated cost basis. It was their view that the
added cost concept is justified only I1f the work being costed can be postponed for
periods of time when necessary and be eliminated before additional staff must be hired
because of increasing over-all total workload. Neither of these conditions exist in the
airport system because airlines must submit reports within 24 hours after each flight's
departure and would not be permitted to eliminate the work.

6, The Working Group did not feel that it could go into the matter of the
revenues that might be derived from systems of collecting OD statistics, nor that it
could estimate the offsetting value of existing systems of collection,

TRAFFIC BASIS

Te The Working Group apgreed that both systems should be based on the following
ICAO statistics on international traffic, for the year 1961:

INTERNATIONAL OPERATIONS

I, Scheduled Airlines of ICAO Member States

A) Scheduled Services thousands
1. Passengers carried 26,000
less territorial services - 1,%0 2k, 700
2., Number of take-offs 952
less territorial services - 50
902
Provision for non-reporting States 98 1,000
3. Single-direction passenger trips
excluding territorial services 16,600

L, Number of flight coupons to be micro-
Tilmed under U,S, system on basis of
10% sample 2,470

B) Nor-scheduled Services

1. Passengers carried excluding
territorial services 1,260

2, DNumber of teke-offs
excluding territorial services 70
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thousands

I1. Non-scheduled Airlines of ICAO Member States

1. Passengers carried 540

2. Number of take-offs excluding
territorial services 30

III, Total ~ scheduled and non-scheduled airlines
1., Passengers carried 26,500
2. Number of take-offs 1,100

COST 70 ATRLINES

Salary Rates
8. Considering firstly items 1.1 and 1.3 (Attachment 3, page 226), the Working

Group sgreed that the rate of $1,00 per hour was satisfactory as a world average of the
direct salary costs involved in preparing the 1,100,000 forms to be completed under the
French airport system, with 100% added to cover fringe benefits (social insurance and
allowances, of fice space; lighting, heating and basic office equipment, and supervision.
Similarly, in respect of the U.S. Centralized System, the Working Group agreed that the
average direct salary rate for clerical handling, selection and microfilming should be
changed to $1.00 per hour, to which would be added 100% for overhead as under the French
airport system, and 5% to cover the cost of eliminating from the coupons o be
microfilmed those representing domestic stages of international services,

Rates of production

9. The United States representative could not agree to the rates of production
in section 1.1 Attachment 3, page 226,because they represent airline averages for
existing national reporting systéms at airports where the tests were conducted rather
than the requirements of a world-wide TOD system. He also said that the rates of
production under the French plan seemed disproportionately high as compared with the
rates used in the United States plan.

10. The French representative pointed to the 14 minutes and 30 seconds allowed
for completing one form under the COD-DOD system, as opposed to 1 minute and 40 seconds
required under the COD system, also emphasizing that a 100% coverage provided for the
work of non-reporting airports being performed at those airports that did report.
HMoreover, he indicated that the rates of production had bteen based on calculations
made by the airlines themselves at airports where the system was actually in operation.
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Postage costs

11, The Working Group agreed to add $500 to cover the costs of mailing the
microfilm by the airlines to their govermmental authorities. The United States
representative, although accepting the cost, pointed out that the microfilms could be
transmitted directly to ICAQ by the airlines, under procedures established by governmental
authorities, rather than being forwarded through the govermments,

Maintenance of microfilm machines

12, The Working Group agreed to add 1% to cover the cost of maintenance.

Cost of Microfilm Machines

13. Referring to the cost of microfilm machines estimated in Attachment 2, page 224
at U.S. $950. plus 25% for duty -(total $1,188.) as an average for the world as a whole,
the Working Group noted the following local price quotations obtained for the same type
of manual equipment: Japan: §750.; United States and Canada: $950.; Germany: $1,000.;
France: 81,576,

Distribution of Costs

4. The representatives of the United States and IATA stressed that the airline costs
under the airport system of up to $540,466. are incurred at some 5,000 airline stations

at airports. The French representative expressed the opinion that under the United States
centralized system, airline costs of lifting flight coupons at these stations and
transmitting them to head offices theoretically might be included. The United States and
IATA representatives did not agree as the cost estimates of the U.S. centralized system
begin at the airline head offices under existing airline procedures.

COST TO ATRPORTS

15, The United States Representative could not accept the low estimates of costs to
airports as calculated under the French airport system. He pointed out that an overall
annual cost of $54,952. allocated to some 400 airparts, would result in a cost of $137.
per airport per year, or $0,37 per day, and he could not see how the work that was
required of airport persomnel could be done for that amount. The United States
Representative also explained that nearly all of the 89 U,S5. International airports are
locally owned, He explained that for the U.S. Federal Government to assume its proper
responsibility for seeing that ICAQ's instructions are carried out it will) be necessaxy
to station government employees at the airports on a full or part-time basis, He
estimated that the cost to do this in the United States would be several times the total
emount estimated in the French system for the world-wide cost.

16. The French Representative indicated that the costs to airports had been
estimated on the basis of the experience and the practice of the three countries that

had participated in the study, in liaison with a representative of IATA, and that part

of the costs incurred at airports under the French airpart system could be found under
the chapter of costs to airlines, For the majority of airparts responsible for a

small part of the traffic, it was his opinion that these average costs would be excessive.
Nevertheless, the Working Group considered these costs as those applicable to the airparts
of the three countries that had participated in the basic study, where a system of airport
collection of O and D statistics was in effect.
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COSTS TO NATIONAL AIMINISTRATIONS

17. With respect to the U.S. centralized system, the Frerich Reépresentative
stated that the method of control described for the United States in OD-4-WP/11
(see Attachment 5) might compel a certain number of states to develop a new form to be
completed at the airlines' expense to check the number of coupons microfilmed. In the
same manner, certain States might have to hire part or full-time inspectors to supervise
coupon selection and micro-filming at airline headquarters. It seemed to him obvious
therefore, that the amount allotted by the United States to cover this function was
entirely inadequate at $150. per annmum for each country,

18, The Unlted States Representative could not accept the estimate of
$10,000. as the total world-wide cost for control by National Administrations in
the alrport system. He indicated that in his opinion, in the United States, the
Federal Govermment would have to establish a small unit to administer the operation
of the system at the 89 United States airports. This would involve the training
and supervision of the more than 89 government employees performing the airport
function, assistance in interpreting ICAO instructions, handling of airport reports
and contacts with ICAO. The direct salary cost of this unit would exceed the esti-
mated total cost for national administrations in all 83 Member States,

19. The Representatlive of France reiterated that the check upon the accuracy
of the traffic forms would take place at the ailrport level for which an annual
expense of $21,388 had been provided, The additional $10,000. were provided solely
to cover supervision of form transmission by alrports to their governments,

COSTS TO ICAO

Rates of production

20, The Working Group agreed to standardize the card punching operations of
both systems on the basls of 10,000 card perforations per employee per hour, although
the United States Representative belleved this rate to be too high, The French
Representative alsc had reservations on the rates calculated in the United States
centralized system for analyzing the tickets and extracting the data from them as
he could not believe it possible, within the times stated, to perform all the
operations deemed necessary, such as reading the routeing, selecting the coupons
from which data for the trip are to be selected, identifying the participating
airlines,’ copying the information on to a pre-printed work sheet, In his opinion,
the foregoing and the need to look through the work sheets to locate the assigned
position of a glven routeing would be so time consuming that, instead of one coupon
per minute, he thought that one coupon in four minutes would be more appropriate.

Cost of cards

21, Noting that the cost of cards had not been included in the U,S, Centra=~
lized System, the Working Group agreed to provide for this item, at the same rate

as under the French airport system, namely, $2.00 per 1,000 cards, In order for the
U.S. system to compare with the French airport system, the United States Representa-
tive accepted adding 10% to the number of cards to allow for wastage.
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JCAD processing vs commercisl Hoesging
b

22, The Working Group noted that under the U3 Centralized Systém, only the
analytical stage was to be performed at ICAO Headquarters, whereas in the French
airport system, the punching, checking and correction, tabulation and sorting:

would have to be done in ICAO, and that the hourly rates of pay for these operations
dilfered under the twosystems. The Working Group agreed accordingly to cost all the
machine operations of both proposals on the basis of commercial rates, using for
tlis purpose, hourly salary rates of $2.00 per hour plus 1006 for overhead. In this
connection, the Working Group agreed to consider as equivalent to commercial rates
the costs estimated in paragraph k4 of Attachment 3, page 230, for tabulation and
sorting.

Tabulation and sorting

23. The United States Representative made & reservation with respect to the
tabulating machine .costs estimated for the French airport system as he could not
see how tne highly simplified equipment assumed would be adequate to produce the
tables proposed in the system, specifically the TOD Table II as shown on page 186,

Management and Planning

2k, The Working Group agreed to add $25,QOO to both systems to provide for
ICAO management and Plamming of either scheme. The Secretary informed the Working
Croup that, in accordance with ICAO practice, 20% should be added to cover overhead,
plus the cost of space, which might be estimated at $5.00 per square foot. Approxi-
mately 500 square fest would be required for this supervisory staff, and the cost

of depreciation of basic office equipment, at 5% per ennum, was too small to appear
separately in estimates of this magnitude; in view of the small number of super-
visory staff contemplated,

25. The Vorking Group,reéommends that the Secretariat re-examine at an appropriate
time the ICAO estimates for management and Planning of both systems, taking into account
the amendments made to the cost egtimates in this Report.




SUMIARIZED COST CCIPARISCH BUTWEIN THE UNITED STATES CANTRALIZED SY60

AND TIE FRUICH AIRPORT SYSTIN

(Based on 1651 Traffic)

UNITED STATES
ENTRALIZED. SYSTEM

104 SARPLE OF
COUPONS: LIPTED

FRENCH

100% COUNT OF

ATRPGRT SYSTEM® DEPARTING PASSENGERS

DoD/coD DOD/COD
airlines, eirlines DOD/COD DOD/S0D DOD TOTAL COST TO COoD COD~DD | DOD COD-DOD
travel class
United States Dollars United States Dollars
$ 56 300 $ 56 300 | $ 56 300 | $ 56 300 |$ 56 300 * Alrlines $ 69 9105157 132[$517 85k |$5h0 466
- - - - - Alrports $ 19 5081$ 44 8I10[$ 48 230|$ 54 952
$ 14 500 $ 1k 500 | $.14 500 $ 14 500 |$ 14 500 Covernments $ 15 9761$ 15 9761% 15 976)$ 15 976
ICAO, ,
$343 500 $319 900 | $283 600 $258 200 [$170 300 including contract | $ 82 18014145 900 [$199 T2 |$212 ThO
WOrk ’
$hak 300 $390 700 | $354 400 $329 100 |$241 100 GRAND TOTAL $187 57414743 818 [§781 TI2|$828 134
Notes: The Working Group submits this Table as its collective work, summarizing the cost estimates of both

=plans as amended, without implying acceptance of the estimates by the Vorking Group as z whole, leaving the

responsibility for each of the cost estimateés to its own sponsors,

Report ‘is recommended.,

Statement by the United States and the TATA
Revresentativeg on the Yorldng Group

With respect to the Statement of the French
Represcrtative on the Vorking Group, appearing on

the right, the representatives of the United States
and IaATA strongly objected to this application of the
added cost concept, insisting that the work performed
by dirline staffs be fully reflected in the cost
estinates, that is, on a fully allocated cost basis.
It was their view that the added ccst concept is
justified only if the work being costed can be post-—
poned for periods of time whien necessary and be eli-
minated befare additional staff mist be hired because
of increasing over-all total workload. Neither of
these conditions exist in the airport system because
airlines must submit reports within 24 hours after
each flight's departure and would not be permitted

to elinminate the work.

* Statenment by the French Representative

on the Worldng Group

In commection with the cost to airlines calculated
under the Prench airport system, the French dele-—

gation wished to record its view that these costs

are theoretical calculations not necessarily corres-
ponding to real expenditure, and that they may
there¢fore have to be reduced, as the method

currently used to fill the required traffic form at

the French and German airparts, for instance, if
extended to the whole world,- would in the extreme
case, enable the costs to the airlines to be con=-

gidered as nil.

Reference to the text of the VWorking Group's
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ATTACHMENT 2

STATISTICAL AND OTHER BASES FOR ESTIMATES OF ANHUAL COSTS
FOR CENTRALIZED PRODUCTION OF PASSENGER Y'ICKET STATISTICS UNDER THE UsS, PLAN

Detail to be published l"/

l(nn;tla)u.l routing .
DOD/COD) , partiots Directional reuting Drectional and Diregtional
Produstice step and eost iten zutlne a{rlm-, (wf/ooo), parttci- Dtrmztio;u outing oa.-aystoa 0 & D Ok D
I ags ng. airlipes LoD /CoD; {1op/80D) 5}
Jxe.l_e.ﬁr w_x_.m__ S 5
1 00918 T0 AIRLINES
Gvorhead, space and Saprecsution
Poatage $ . 50 [} 500 () 500 [ 506 ¢ 500
lerofila 5 000 5-000 § 000 5 000 5-000
2/pspivetation and matnv,
of microfilm machirwa 22 000 22000 22 000 22 000 22 000
Direot salary exponos 18 o 14 %00 1% koo 1k koo 1N k0O
Overhised at 100% 1h 4oo 1% K00 N k0o 14 400 1 W0
Tutal Anual costs
to airiloas; 4 56 30 [} 56 300 ] 56 300 3 56 %0 ) 56 %00
i 573 10 COVERRANTS
Balarise, eveihoad
and other.coste § 12 %00 ] 12: 500 f 12 500 4 12 500 [y 12 500
Pastaga 2 000 2000 2 500 2 0 2 6
Total annual ocoste
to govermaonts (} 1k 500 [} 14 500 $ 1% 500 ¥ 1% 500 ) 1% 500
11 CCSTE 19 ICAD {including contreot vork)
1. Amlysis (extract data from tickst)
¥o. of coupons from which data to
ba axtraoted {104 of 16,600,000) 1 660 000 1.660- 000 1 663 006 1 660 000 1 660 000
Rate of production per hour por
fesiploy ae {n0. Of coupons 55 60 60 &5 5
Puy rate pér hour; including overhead
sjuace and depreciation 'y 4,00 .00 406 k.00 4,00
Estinated edst ¢ 120 700 110 700 110 700 W2 X0 102 £00
2, Prepagation’ {key punch and verify cards
¥a. of holes por card oh 2L 38 0 0
No, &f cards to- be punched sad
verifiod 860 000 625000 825 000 TI6 000 770 000
¥o. of hours at 10,000 holos par hour i 435 3.6%0 1569 320 32%
Borvice bureau charge per hour
per employes ] %,00 ) 4,00 [} 4,00 4 .00 ) %,00
Qosy of omrds 1 900 1800 1t 1706 1 700
Estimated coet ¢ 15600 ’ 16 400 ¥ 16 W Y 18600 [ 1% 600
3, Eleétronio machine processing
{coavereton of cards to tape;
machine. edit through final
tabulstion) .
Cotta dsveloped by & firm
spoctalizing in electronis data
progessing On a service baels 115 500 110 300 897000 B8k 000 15 000
k. Publicatioi
Mo, of puges in each
quartarly publication 3.500 3 500 e Moo 1 600 350
Printing coat per page ¢ ;00 ¥ 3.5 (] 315 ] 3.75 ] 3.75
Estimated coat 55 000 000 35000 25 000 5 000
5+ Husiogosent md'ﬂum!ng
Balariae $ 25000 () £5 000 ] £5 000 ’ 25 000 ] 25 000
"20°§ of salariss for overhesd + oS00 § 5 000 () 5 60 ' 5 000 1 5 000
Cost of space at $5.00 par aquare foot [} £:500 4 2 500 § 2 5 Y 2 500 ) 2 %00
Bstinated cost ¢ 32500 (] 32 500 1] 32 500 [ 32 500 4 32500
6. Ratinitsd total vost to ICAD § 38330 4 39 900 ¢ 28360 ¢ 258 30 ¢ 110 0
Iy GRaD 10TAL o 2 8 7
Do v $ 414300  § 390700 9§ 354400  § 39 100 5 241100

y Tho cost aetinatas hnyo ¥
neaded fir purpouoé of
conetituting the dirueticn:

g/ Dosed 6 o

even thit h leas dataid LY ba publiobs
' end. viebyotam ortgin rnd destlinatdia (LoD

. buchmlintaum daformaatics would be thous citfsas In the routling
/&oD} plua tha jarticipating slilines,

861 rated 1 ilTw) cont of $00, plua 281 for dut the tolal caplfal Ipvesteent Lo 105 ali)inds Vould. &3t to $1U5,933
¥ Iy i

tazad ca cxireetlon from tho Clehets wd entry fnto the elscironie machine of at teasl tho minlmum infor atize



ATTACHMENT

DETERMTNATICH OF ANUAL COST OF MCRID-VIDE CRICTN D DESTINATICH

STATISTICS ACCCRDING TC TH¥ AIRPCRT SYSTZI! PROPCOSED BY FRANCE

With & vist to epplication to world-iide international passenger traffic of the observations made at French, German
zrd Swiss Mrports on the cost of 0D Stetistics agcording to four types of statistics, the iraffic deta for 1961 hsve béen teken dn

the fora in uhich they were published by ICAO.

WCRID-WIDE TRAFFIC 1061

(2) Scheduled Services by Scheduled Airlines

~ PaSSENZETS sisessirsssovneiioeranvisese 24,7 millions, excluding territorial services.

LNANHOVLLY

< Toober of tale=offs (1) vevvsvvrvneesss 051,835 less 50,000 territoriel, or ebout 900,000 increased to 1,000,000 to take ,:)
' account of some cowntries which have not supplied the required stetistical dete. '
1
(v) lor—scheduled Ssrvices by  scheduled and non~scheduled airlines
In 1961, the nurber of non-scheduled services operated by the scheduled end non-schédiled airlines was
estimated at 105 of the nuzber of scheduled movements, viz. 100,000 take-offs,
It nhas been estinated that passenger traffic carried by these aireraft in 1261 on neo~sthéduled services vas 1.8
million or 7.3 of the passenger traffic carried by aircreft on scheduled services.
(c) |‘Total
- Funber of internationsl PASSENZATS ueveven.., 26:5 milliens,
— Hupber of take—offSieecccssssvssissesonsssssal, 00,000
= Nuribey of traffic TOTTS sisesecoesssesonees ;100,000
N rug
g%g&
N 2]
fiote: {1} The extrapolation of Zuropeen traeffic ctetistics published by the ARB in terms of world traffic would give, g“g
for 1960, 937,000 take-offs., 5
@8
=]



ATTACEMENT % (Cont'4.)

SXPLAXATION

1 - COST 10 .T8E ATRLINES

[ele’s] COD-DD DOD COD-DOD
1) Frerzratien of the 1300, 000 foros

< Averzzs tice for eaapleticn

of ons fora 1140" 310" 353" 280
~ Total tims for the 1,100,000

foras 0,555h  6h,166'h  esh,ser b 265,833
« Bourly rete of pay fer azents

caapleting ths forms 31 51 32 $1

1.2 Danssitteal to eirport autherities

- Porus ere transedttad duily by
the: girlines; oa the average;
5 forns are transmitted airmi=
tanccusly: to the eirport authorities,
r2idng 220,000 trans-ittals; each
one yequiring 2% of the tirz of a
Junior azeat peid £0,60 per hour
to deliver these forms to the
apzropriate office,

1.3 Gvezhesd Costs

- The everhead coats are ostirated
at 100% of the selaries psid:
iy cover salary sdministration
costs, office costo and the cost
of raparvisiem

cos?e

COD

;) Preveration of the 31,100,000 forms

Direct Salariess

Ho. <f hours
of vark x § 1

30,555

1.2 Trangnittel to
Birramt athorities

220,000 = 2" =7, 333 hrs,

7,066 b x 30,604 ause 4,400

1.3 Overhead costy

1007 of salaries 34,955

Total costs to airlines: 64,910

I® U3

DOLLLRS
CCD-DD DOD
64,166 254,527
&,k00 ¥, koo
68,566 258,927
137,132 517,85k

£9/2,/L7

g XIqNadav
4047Y TYNTL
ARV . T%0

3

COD-DOD
£
265,633 e
'
b N
L] 3
g
k, 400 &
$u
270,233

540,466



ATTAGIEENT 3 {Contid,)

EXPLANATION CosSTs IN U, s, DOLLARS
I - COsT TC TFE AIRPORTS
CoD COD-DD DOD COD~DOD ole)] COD-DD DOD COD~DOD
2.1 Printing of the traffic form 2.} Printing of the traffic form
- Unit costy '$2,80 per 1,000 1,100° x 2,80 = 3,080 3,000 3,080 3,080
2,2 Checking by sampling at 108 2.2 Checking by sampling at 10%
~ The averags time required for checking
8 fOrm i81 cevensraicessrosrennsones 2'30" 5'15" (A 8
Thia time 18 greater, except in the case Salariest i
of the TCD. system {since the forms are p:;',
sorted prior to checking) than tie time gfq
required for completing the forms; the Nos of hours of work at 31, 4,583 9,625 12,833 | 14,666 lh
airlines' filea must be collected and %9
consulted by airport agents who are ,.;a "
less. experienced in keeping the files s, g
of each airline, 3 ll:‘:
. -
~ Total time required to check 1,100,000 formss { 4,583 h 9,625 ' h | 12,833 h | 14,666 b -~ ¢
<3 g
242k Checking of Traffic Form 2.2A Chécling of Traffie Forn H
i
¥
- Average time required for checking coding Salaries: F =
and éorrect completion of forms &t airport o
level, per form: o 35" 30" 35" Ho. of hours x $1.00 3,055 | 10,694 9,166 | 10,694
= Total time for 1,100,000 forms: 3,055 h | 10,694 h 9,166 h { 10,694 h
2.3 Qverhesd coste 2.3 Uverherd Costs
~ The overhead costs are estimated at 100%
of the salaries paidi they cover salary 190% of salsries, 7,638 | 20,319 21,006 | 25,360
administration costs, office costs and
the cost of supervision,
2.4 Transmjittal to6 national Administrations 244 Trurszitial to netionel
Ad istrations
= The 400 international airports at which
0D statistica are to. be kept will send the 400 airports x 24 consign-
forms remitted to them by the airlives to iterits = 9,600 consignventa
their national Administrations twice a 18]
month, The mailing costs, if thé forms are 9,600 consignments x 12 = 1,152 1,152 1,152 1,152 L,*\ ;ﬂg
not sent post-free, will on the average ) E
be 12 cente per consignnent, TOTAL CUST to airportsi 16,508 1 44,870 {48,230 | 54,952 } o)
[ed]
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ATTACHMENT 3 (Cont'd,)

EXPLANATION

cCoS8ST IN u.

II1 = COST TO NATTONAL ADMINISTRATIONS

coD COD-DD DOD COD-DOD

Checking of Traffic Forms, either at
airport level or at national administration

level according to the prevailing type of
organisation.
{approximately 1 hour per month per airport) 5,000 h 5,000 i 5,000 h 5,000 h

Overhiead costa
(1004 of salaries)

Transmittal to. ICAC

~ Bach of the 83 Member States should
send the coded forms to Montreal once
per month. Each consigmment, if not
sent by air freight by the airlines,
will cost on the average 8$6. Each
consignment will comprise an average
of 1,100 forms weighing 3 kgs.

The unit cost selected corresponds to
the North Atlantic rate for air freight.

NOTE: If OD statistics were compiled in
Europe instead of in Montreal, ‘the
shippinig costs for the forms would
be greatly reduced,

341 Checking of Traffic Forms

Direct Salaries:

S. DOLLARS

cch

Number of hours of work x $1.00 5,000

3.3 Transmittal to ICAQ

83 States x 12 consignments =
996 consignments

996 congignments x $6 = ...

TOTAL COST to National

Administrations:

5,000

5,976

15,976

COD-DD

5,000

5,000

5,976

15,976

Dob

5,000

5,000

5+976

15,976

COD-DOD

5,000

5,000

5,976

15,976

FECDG ¢ GNIWBOVILY

¥

¢9/2/L2
g YIONAIIV
180438 TYNII
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ATTACHMENT 3 {Cont'd.)

BXPLARATION COBT IN U.8 DOLLARS

Iv.- COST TO ICAQ

cw c-o DD Ccap-Den cm® CGD-DDI Dap COD-DD

4.1 Punching of the 1,100,000 forms 4.1 Purching of ‘the 1,100,000 forms

- Fo. of punched cards per treffic form 1.46 5 T-1 8

WIWHROVILY

~ Totel mumber of cexds to be punched 2,606,000 5,500,000 7,810,000 8,800,000

- 622 -

= Ho. of holes to be punched 24,000,000 82,500,000 117,000,000 132,000,000
- o, of hours of panching - 2,400 n 8,250 h 12,700 & 13,200 &

P43U0D

- To ¢calculate the tims required for Seleries:
punching cards, an average of
10,000 holes punched in one hour - No. of bours of vork x $2. 4,800 16,500 25,400 26,%00
of working time has been taken: each
card conteining & maxirum of 15 per-
foretions, showing - take-off date,
e1rpoTt of departure, eirport of
destinaticn, No. of passengers, (The
date 2nd dirport of depariure may be
recorded in series or by aeens of

constants).
4.2 Checking epd correction of camds 4.2 Checking and correction of cards
= The tine required for check‘l.ngo;nd Salaries:
correcting the cards exceeds 10% of
the punching time. 2,60 9,075 12,870 1k, 520 No. of hours of work x $2. 5,280 18,150 25,740 29,040

TNV Q%0

£9/2/12
g 1IqEdav



ATTACHEENT 3 {(Cont'd.)

EXPLARATIOR

L3 Prics Af *hy ¢5rds

- Mllgwesce 18 pade for 10% vastage.
The wurit price of the cards is $2,
per thousand,

Ho. of cards used,

bl
=

Tebulatisn and sorting

4.5 Overread costs

The overhead costs are estimated at
100% of the salaries psid: they
cover salary edministrution costs,
orfice costs ard the cost of super-
vision.

4.6 Pubiicetions (I per year)

- No, of pages per publication

flo. of pages per yoar

e cost of $3.75 for a pags of publi-
cation was suggested by the U.8. Dele«
gation. If the publications wers
prepared in Europe the cost could
obvlously be reduced by more than 50F.

%.7 ICAQ Supervision exd Administration

Salaries
Overhead at 20%

Space (500 sq. feet at $5.00)

m,% 5|
SR
COST IN U.S DOLLARS _m\m'g
g e
TV - COST T0 T040 (contimed) W :;
T
CoD COD~DD DA GOD-DOD (+]on] c-Ip  DCD CCD-DOD B
4.3 Price of the cards
1,760,000 6,030,000 8,591,000 9,63¢,000 Mo, of cards x §2 per thoussrd 3,520 12,100 17,182 19,360
4.4 Tabulstion and sorting 14,0000 14,000 14,000 1,000
h.5 Overhiemd costs
100% of salaries 10,080 34,650 51,140  55,4k0
i
. bl
4.6 Publicaticns (4 per yvar) i
800 1,200 2,250 2,400 Price of publications:
3,200 4,800 9,000 9, €00 6. of pages x $3.75 = 12,000 18,000 33,750 36,000

25,000 25,000 25,000 25,000
5,000 5,000 5,000 5,000

2,500 2,500 2,500 -2;,500

20TAL cost to ICAO 82,180 1b5,900 199,732 212, 7Lo



Notes

ATTACHMENT 3 {Cont’d,)

C0S8 7T INTU.S, DOLLARS

COD
TCTAL COST COF CRIGIN & DESTINATICN STATISTICS
~. AIRPORT SYSTEH -
= Total cost to airlines 69,910
= Total cost to airports 19,508
= Total cost to national administrations 15,916
= Total coat to ICAQ 82,180
GRAND TOTAL: 167,574

= Cost per Traffic Form:

Total cost y

1,100,000 0.17
= Cost. per Passenger:

Total cost _ 0.009

26,500,000

The theoretical costs sbove do not necessarily correspond to
real expenditire, particularly with regard to the airlines.
According to the method adopted by the airlines to fill in
the traffic form, a reduction may have to be made in the
section relating to "Costs to the airlines",

The method currently used at the French and German airports,
for instance, would in the extreme case permit the costs to
the airlines to be considered as gero if that method were

extended to the whole of the world.

COD-DD

131,132
44,870
15,976

145,900

343,878

0.31

0.013

DOD COD-DOD

517,854 540,466
48,230 54,952
15,976 15,976

199,712 212,740

78L,772 824,134

o 0.75%

0.030 0,031

&g

a
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3
s
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AIRLTNES

lurkor of afrlines

165

N,d.

Sampling Basio

Microfilming 1 coupon out of ten
(6] smnplej

full count {1008 sacple)

Mderofils

Reels of 4 950 photonicrographs

coating U.Z. $4.50 each for U5,
and Canadian atriiies, Uthers,

add 25,5 for daty and tex, Hevls
can ke cut,

N8

Dupreciation of
fderofiln machings

UiS, 3100 pea. for Usbi und
Cotiudian afrlined, Giiorsy U,
3129, (Cost: U.3. $4:% plus
25% for duty of tax whvig
applicable)

NeBe

Productivity and salary rates

Selection and microfilniing,
ranging between 150 and 200
coupons per hour, avéruice 1uo,
Direct salury ratos between U.5,
0230 and $2.40 por Hour, but
agsumed to: average at J1.00 per
hour plus 1005 for overhead and
5% added to covor the cést of
sorting out domsstic coupons.

Productivity rates stated in
para. 1.1 of dppendix 3. Times
for Gounpleting bastce traffic
form varylng between 1'40" for
COD to. 14' 30" for COD-DOD,
Salaries at $1.00 per hour, plus
1005 for overheed,

Maintenance of microfilm

1e

n.a.
nachines
Poatage to governments 9509, ni8.

Overhooad

100#% of salaries

10 oF salories

IT - COSTS TO _AIKPORTS

Proluclivity:
Checlzing on £iling requircments

1 hour per monih cer alrline

unmber of airporte oA, 400

Coat of printing traffic form N8 $2.50 mer 1000

Productivity: N8 Times verydng frewn 2'30" per form

Chocking Forma by 10/ saupling: to 8" mending on scope

Checking for correct completion N.H, Pomon. Viiryrng fron 10" per foim

of foruw and coding for ¢l systen o 35" per form for
COD=LY dnd COD-DUD gystems

Direct aalary rate B 41,00 per hour

Ovorhead Nede 255 of dirsct salaries

Mailting 151 400 airporta x 24 conpiynments =
9 600 x 12f = $1,152,00

111 - OS5I 10 GONEMREENTS
Hunber of States {1961) 53 83

1 hour per month per airpert

On the spot check of ticket
sclection

2 days per airlins per year

N, 8e

Direct Salarico -«

$1.35 per hour

$1.00 per hour

Overticad

1005 of aireet saluries

(3¢ of direct salaries

Traomittal to ICAQ

32,090,00

8% Stidtes ¥ 12 conad (pients =
a9 x 60,00 = §5, %G,
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IV = COSTS TO_ICAC

! Includir_zv Contract Work)

Productivity:
Arialysis

55 to €5 ceéupons- fer hour

Neds

Preparation {Kay runch
and. verify,

20 %o 24 holes per cerd 779 300
to 880 000 cards 10 GLO holes
per - hour

15 holes per card 1 606 000.to
30000 ¢ards 10 000 holes per
four

Checking and correcting cards

1104 of punching time

1104 of punching time

Patulation and sorting

TeBe

In. most ¢onplex cades, 9. .million
annual cards sorted inm & colums
requiring 2 900 hours

Direct salaries
Analysis

92,00 per hour

Tyl

Preparation {(Key purich &
verit‘y)

32,00 per hour

$2.90 per hour

Checking & correcting cards

$2.00 per hour

32,00 per hour

Overhead

10065 of direct salaries

100:4 of direct salaries

Contract rates

Elsctronic machine processing

$16,000. to 3115,500,

N.a,

Tabtuldation & soarting

¢ 2%: 19

$14,000,

Publication

From 83.75 ‘to $4.00 per page
From 350 to 3 500 pages in each
quarierly tabulation

$3.75 per page
From 3 200 to 9 600 pages per
quarterly publicatian

ICAC Managenent and Planning
Salaries
Overhead

Space

$25,000,
3,000,

2,50,

325,000,
3,000,

2,500,

Note: n.a. .: Not applicable,
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ATTACEMENT 5

In the course of its work, the Working Group on Costs made a number of
avendments to the eost estimates originally presented, and appended the revised cost
estimates 15 its report considering it undesirable to attach the full text of the papsrs
containing the original estimates, as the two sets of figures might tend to create
zonfusicne At the request of the Working Group, the Secretariat has collated in this
attachment those parts of the original Working Papers considered by the Working Group,
that axe important to an understanding of its report; and that have not been superseded
by subssqusct work.

SUMMARY OF OD 4-WP/5

— e e e e e e e e i T2

to ICAO under U.S. Centralized System

This paper, presented by Mr., W. Hord, appended a table showing the information
now appzaving as revised, in Attachment 2 to this Report, Section III, excluding the cost
of spars and everbead.

In discussing the traffic basis now shown on pages 218 and 219 of this Report,
ths paper pointed out that the number of passengers carried as reported to ICAO includes
duplisation, since some passengers are included by two or more airlines, and in some
vases, perhaps more than once by the same airline. It emphasized also that no ICAQ
0 & D prograu would be likely to start with 100% coverage of the traffic, and to the
extent of this gap, the 1% sample would fall short of the complete sample count.
Working in the other direction, however, would be future increases in international
passenger traffic volume.

The paper reiterated that copies of all international flight coupons of each
tizket in the saumple would be submittsd to ICAO, so that it would receive more coupons
than the mumber from which data would be extracted. The rate of production calenlated in
para. L of Saction III, (Analysis) recognized that all coupons received would have to be
examined; but no data would be extracted from the duplicates.

EXTRAGT FROM 0D 4-WP/7
Report of Working Group on Cost Estimates

of Freunch Aivport System

This paper, presented by Mr. P, Rivosl, dppended several tables of cost
=%3%imatss now shown,; as revised, in Attachment 3 to this Report (pages 225-2%1)s The
introductory material, which described in detail the methods followed by the Airport
Flan Working Group, is reproduced in full in the following paragraphs:

Le %The Working Group set up by the Pansl on Origin and Destination Statistics at
i%e Third Meeting was convened in September and December 1961. Preliminary conversations
wara held in Paris on 21 September and a general meeting of the Group was held in Geneva
on 7 and 8 December. The Group consisted of Mr. Rivoal (Rapporteur), Mr. Binet and

Mr. Darras (France), Mr, Moeller (Germany), Mr. Steck (Switzerland), and Mr. Stonkmsnn
(Representative of IATA). At the Geneva Meeting the Group was assisted by

Mr, Wdlschmgef (Switzerland).
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At the First Meeting the members of the Group decided on the method to be used

ia order to find the cost of world-wide statistics based on an airport document.

3

study was
1)
2)
3)

4.

Ou the basis of the principles and procedures agreed upon at the Meeting, ths
conducted in the following manner:

investigation of one or more airports in Germany, France and
Switzerland, with a view to determining the cost of the work
performed there to compile OD statistics in the form in which
they are at present cocllected in those countries;

on the basis of this investigation, calculation of the costs
that would be incurred for the compilation of 0D statistics on
a world-wide basis (Member States of ICAO): the zost of £OD
statistics and TOD statistics, or statistics combining the two
systems {COD + TOD) or part thereof only (CD, TD).

the investigation covered the follewing points in each country:

a) Systems studied

- in Germany CD and TD
~ in Switzerland TOD
- in France CoD

b) Airports and airlines included in the study

Airports Airlines

Germany FRANKFURT DLH, AP, BEA, SWR, TWA
DUSSELDORFP DIH, AF, PAA, BEA, KIM, SWR
STUTTGART DLH, PAA, KIM, SWR

Switzerland GENEVA 20 scheduled airlines
ZURICH

France ORLY A1l the scheduled and non-
LE BOURGET scheduled airlines.

The airport agents of each airline have measured the fime required %o £ill

in, on daparture, the form relating %o each flight according %o the procedure Zollowad
4t the airport in question,

In zalculating the times, the time required for filling in data indispensabls

for ICAO OD statistics was measured separately, since the forms in use in the counzries
concerned provide for data corresponding to the particular needs of each country suzh as
indications of freight traffic, mail, and items of a general or tachnical nature (type
of flight, type of aircraft, registration, etc.)
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The investigations covered the following periods:

In the case of Germeny, from 1 to 15 October
In the case of Switzsrland, from 11 to 30 October
In the case of France, from 1 to 21 October

S5 At the December meeting, the Members of the Group submitted the results they
had obitained and specified the actual conditions in which the investigations wers per-
formed. Then, they agreed on the form of presentation of the resulta to the Working
Group. They considered that it might be interesting, in order to gain an idea of the
total cost, to attempt to calculate the expenses to be borne by ICAO, although this
figure would te of value only as an indication.

Ths final presentation comprises four parts:

(2} sost to the airliness
(23 cests to the airports;
23 costs to the national asdministrations, and
4) costs to ICAD,

Under each of these headings apreer the different elements which the Group
decided to take into account for calculation of the expenditures

-  personnels
= equipments
-~  overhead cosis,

[ The following elements have besn selected to permit extrapolation; t2 <over
all the ICAO Membter States, of the observations made at the German, French ani Swiss
airports on the cost of four types of 0D statistics:

-~ for the general data (number of take-offs, passengers aea)t
the statistics published by ICAC;

< expenditure for personnel has been calculated from the information
supplied by a certain number of European airlines, on the basis of
cogsts incurred in 1961 at their main stops in variocus parts of ths
werlds The average rate of pay selected is appreciably lower than
the level of salaries paid in the United Stat:s, but higher than in
Europe and considerably higher than in most ccuntries on other son-
tinsnts.

= with regard to overhead costs it was agreed at the request of the IATA
Observer that they represented 100% of the salaries, although “his
figure was congidered to be a very liberal estimate by all the members
of the group in view of the information recsived on the subjezt:
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= 1% was mdrzover considersd that the forms would be f£illed in
at not more than 4CO international airports. Egumeration of
all the airports in the ICAO Member States at whizh the traffic
has actually been recorded gave a total of 300, Tc¢ take into
account possible gaps it was thought wise to increass the
number to 400.

Te To obtain a better appreciation of the figures selected .y the group, it
mast be emphasized that the theoreticzal cost does not necessarily correspond to the
actual expenditure, particulsrly with regard to the airlines,

It has indeed been noted that at most airports in the world, the work of
the airlines' agents shows great variation in volume during the course of the day.
Aircraft departures for a given airline, or for all the airlines, do not generally
occur at regular intervals and the work to which these departures give rise is there-
fore not continucus in charactsr. . '

At the same time, among these tasks, those c¢oncerned with the cgnpletion
of statistical forms may vary in nature according to ths organizationsl methods
adopted by the airlinss,

The work may, in the first place, be performed by the agents who are res-
ponsible for the preparation of all documents for a given flight, In that case,
the work is done in the slack time which often occurs between flights or. successive
greups of flights. The introducstion of a statistical system bassed on airport doca~
ments would then simply have the effect of providing more work for the agents during
these slack periods and would not generally entail any nzsd 40 hire extra persomnel
and thus involwe further expenditure.

The statistical work may alternatively be entrusted to experts assigned
exclusively to that works This is, however, possible for a given airline or a group
of airlines only in cases whers the number of flights per dsy is sufficisnt to pro-
vids fuil time work for at least one agent. In all cases where the work ias organized
in this way, the intrcdustion of a world-wide statistical system would oblige an air—
linz or a group of airiines 4> hire additional persommel.. -

In order to obfain a more accurate idea of the actual expenditure involved
by the introduction of one ox othar of the systems baszd on alrport dcouments, it
would be nszessary to apply an overall reduction to ths figires indizated for the
theoretical zoste

Ths amunt of the reduction would obviocusly vary according to which of the
two posaible types of organization predominated.”®

SUMMARY OF OD 4-WP/9
Cost of Space _and Owerhead to ICAO under U,S, Centralized System

This paper, presented by the Secretariat, complemented OD 4-WP/5 with
estimates of costs to ICAO for space; office equipment and overhead, As a result of the
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deliberations of the Working Group on Costs, particularly the zction reported in
paragraphs 22 and 24 of its Report, the data calculated in OD 4-VP/9 have been com=
pletely superseded by the figures shown in Attachment 2, page 224, Section III.

0D 4-1P/11
Estimated Jfnnual Costs to Covernments under
U.S. Centralized System

This paper, presented by Mr. iJ. Hord explained the basis for calculating the
costs to governments shown in Attachment 2 to this Report, page 224, Section II, The
full text of this paper is considered relevant and is réproduced below. Some members
of the Panel expressed surprise at the procedure providing for diresct transmittal of
microfilms to ICAQ, when the normal channzl would be through member Governments. The
United States Representative explained that this procedure had been proposed merely as
an illustration of those that might be adopted, and was not a compelling feature of the
U.S. Centralized System.

"Because of the relatively smull cost that the U.S, plan would entail for any
of the governments it has not been considered either necessary or worthwhile to go. to
the very substantial work of developing cost estimates on a State~by-State basis with
detailed consideration of the differing cost levels and other circumstances among the
individual States., Instead an estimate has bzen made of the staff time required on
the part of U.S. government, as set forth below, and this has been used as a basis for
approximating the total costs to 211 ICAO lember State governments,

The procedures to be carried out by the United States government would be:

A, Bach participating airline would forward its microfilmed flight coupons
directly to ICAQ immediately after the end of the month with a trans-
mittal letter specifying the month covered and the number of rolls and
number of frames of microfilm, The airline would send a copy of the
transmittal letter to the Civil Aeronautics Board.

B. Through the transmittal létter the CAB would kmow that each participating
airline had submitted the required miecrofilms to ICAO, The CAB would
also keep a running record month by month for each airline of the number
of microfilm frames transmitted to IGAO along with the numbers of
passengers enplaned and origzinated as showa by the sirline's traffic
report (in CAB Form 41). This record would be used to check for any
significant unexplained (1) variations in the number of frames from
month to month or (2) differsnces between the number of frames and the
passenger count data.

C. CAB staff would make periodic roviews in carriers' offices of the ticket
selection and microfilming operation for conformance with ICAQ
instructions.

The procedures in B above (including any necessary communication with the
airlines) would require, it is estimated, not more than ong hour pér month for each
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of 20 airlinss; <r approximately 240 man-hours annually. Ths periodis reviews
dzssribed in € 23uld bs dons in an average of no mors than two days per carrisr per
year, or ariuii 320 men-hours annually., The total man-hours per ysar, then, would
te 560 for the U.S. operation,

Assuming that the total staff time required fer all Memier State govermments
will be dstsrmived primazdily by the numbsr of airlines, expansicn .f the foregoing man-
heurs based om 20 airlines ¢ gover 165 intermaticnal airlines of all Msmber States
indlicates an annusl raquirsment of 4,620 man-hours,

Sscary rates vasy widely throughout the world, of sourse, In itvs estimates
.;“ znamb“ a.irl.‘.n’—s under the U.S, plan ILTA used ra..es for 'direst and
> houxrs Ths salary
the grvax 4t opvranoas under ihe U S. plan would Aiffer aomewnat from
‘n ihe IA:EA eziimutes, but at ths mazrimim rate ussd ty IATA or 7.5, $2.49
Pe e dirzit zad dndire:t zgiary cost o all Mambar Statz giverzments wouid bs
$1L,007, This would %e the foial without allcwarse for any norpardicipaiica. In

$r42 “hers mi, gn“ te soms wisssllanecus n:nsala.ry expenses, Howsver, ongs o
gorsorments wnlsr shs U.S, plan is slearly mingy and in +9%al for all Memker States
crmtinsd woall po COx

watly fail within the range of 830,000 %¢ 815,007 annually.®

SIMMARY OF OD 4-WP/12
mated Annual Costs o Airlinag under
VeSe Centralized Systzm

v

Tris papem, preszeied by Mr. W, Hord, sentained estimates
linez prsparel ty TATA in respsst of its membsrship and projecrei
natinnat of ICAD Men%er States. The Working Group cn (osts
in rarsgrapbs 8, 11, 12 and 13 of i%s Bepert, tns rsvis:«d figaraes
ans II, pago 224, Section I. Details on “he assumpiisns mads in
te appﬂ-sﬁ in AHa@hm.nt 4, Ssction I, Fags 275 of thig Rﬂpor* in

% galumae  The fallom_.g sxtrasts foom OD 4=HP/ 2 ars

gty o aix-
zv 83l intere

dim of mizpsfiim machines. Baszd on the gumhsr of airlires and ths
o1 deprsciation used in the IATA sstimates. All of the Membar Stats
internatisnal a.v.r;:mcs have been included for purpass ¢f this zost d2sn +32a though
it is zod assumed that all of them would participats indtislly ¢ ix <ae =arly sisges of
an ICAO 0 & P prigram. In addition, no allowance has Ye4n mads Zor *hs feliswing
prasibilililng 1) airlines with a relatizely smail rumber of fiigh$ 2o poas %0 oupy
migh? £ind sims other melbsd more econcmizal than the mizsifilm camsra assim:d in thass
«£at estama‘zs, (2) scme airlines msy already have mi:rofilm camezas that sould be used
+: gopy *he 1 -.Lg“f zoupens, and (3) scme airlinss mgn prefor %o rent rathsr than
purthass whe miszdfila ramera, IY is also worth peiniing out tha$ zopring the flight
SO 1p¢ns would no¥ require full-time use of the camsras by mest airlines and they would
wdoubtedly £ind them useful for other purposes.”

*I%t i3 realized that somewhat different results would be obiained if allowances
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vers mads for individual non-JATA airlines as was done for IATA Members in the IATA
estimates, However, this refinement hardly seemed worthwhile since the IATA estimates
provide a zost tasis sovering about balf of the international eirlines and scmething
liks three-quariszrs ¢f the passengsr traffizc involved.”

NOTE_ON OD 5-WP/11
Brperis=nas with EDP in the production and use of 0 & D Statistins
in the United States

Al%nough refexents to this paper was made- in the course of delibsrati-ns of
the Working Groap on Costs, it was not examined in detail by the Group. Ths full f=xi
£ this paper appsers at Apperdix 4 page 1i7.

SUMM&RY OF OD 5-WP/18
Anzodpezat ts Batimated Annual Costs of
Fha Frensh Adrpsyd System

This papsr, pressnted by Mz, Rivcal, amended the estimates of cost originally
eparsd for ths Frensh Airport plaa by deducting therefrom the cost c¢f coding airporis
origin and dsstipation, sinze the basic work is already done in terms of tha IATA
seds, and adding an i%em of expanditure io provide for checking of traffic forms at
airporte, Thess emendments have been fully incorporated into Attachment 3.



04D PANEL

w 24K e FINAL REPORT
APPENDIX 9
21/2/63

AFPENDIX 9

UGGESTED QUESTICHNAIRE {FART I}

Are ay pressn% Origin and Destination stavisti
willacted in your sommbry? Are similar swasi

[
L]

s for internaticnal air <ravsl
L surfase raver ssllessesd?

l‘b [3ad
N fa

2. If O&D s*ati 3 for air transpori are being 0llestsd, please indicate thair
naturs, uopa ) *,;.me for sollenting; £t (+2 Zilustrazs “ne answer t0 4his queatiom,
rlease rarnish aliso sample copizs of ths f2porting forws or questicnmaires used,
<opiss 3£ vables or publicativos made and similsr relievant materialle

3o Pleass rgport she povtential uses and nzeds for 08D ssatastics in vour country ca shs
avtached questicnnaire. {(Goverupenza wsy wish 1o send the form to all pomentiai
€3 Sath as &‘“Li.nes, airsrafs pansfessiress, Tescarch institutions, umiversities,
transpor’ srganizatisa &n, 1% i3 imporsant that ITAD rsceive Sne gava‘mmen:;‘s
swn opinisn *.n whe quns ions maizsd in tney forme 1 s government desires, it could
alss send 4o ICAD a s~ma::~‘7-*—d Tepsis of tha rasuit of ite invest lgatlonos

4, I ICAQ w2ra %2 2alile
iy presens rrasil

solievied

% C&D ztasissien; wrld yoi dhen be willing 4o disoontinue or
= ng MO icformation in your sowmiry (whetner

e fome other pears) if “hassa prasIices ware
Laged rv a diffarent msd ; dlar Information ware xads awvailabls by means of
a syatsm adopied by ITA

5o n of O&D statissius were adopted, which would in your spinizn
with regard 4o surk standards ss qualiby, timsiiness, womplateness?

ra*'“erenut- ghau.’. -ke made 5o PART V of +ha Panslt®s Rapers)s
€s If an ICAD soilestion of 0&D shatis“ics wars introdused, would you prefers

#5270 F publicajiise?

'4

a} = othly, quazdsrly oo

:p saiz ICAQ publicatizn 34 contain “he medmrm scopz of informstion
coTmensurase with prastizability %o publish (wouid you then wish
hat adjitional information shkould bes mais availablisz %o you for
FOuUD oWn neads &% 19847}

s) 12> ICAO publicatisn a% 21k, bubt material be made available %o you
arroxding %o vour fpesifisations at rosH?

76 Do you have any observationa (e.g., dealing with tachnical, administrative, legal
¢ other asperts prevailing in vour sowmiry and baving a bearing on your pariisipation

in any gsessem 51T ICAD cl?e:ting %D s*,a,"lau:,s), suggestions or ideas which yoa think
25u0d b2 of assistanza 3> iha Alr Transeort Commitsas and Councli %o reach conslusions
cn his matter?



Te .be used Wy governmeats 1)

?)

vhen sesking the nseds asong potential users in their couatry
auch as airports, airiioes; aircraft sanuficturers, research
ibstitutions, tourist ageocass ete.

when reporting the goverment's position to 1CAD afivr coupleted
internal investigution {See PAKT I, question’3)

CoD: Coupop Oragin abd Deetiostion

Tha point of sabarikation snd the point of -disembarkation coverwd
by one flignt coupom.

bob Prectional Orisie egd

The first snd last points on m one-vay tioket and the firat
and:Jast poimts on-each of the two directional iarts of a
*round-trip®, *tircle<trip®, "open-ja¥ trip® of "round the warld
trip® ticket,

300 gn Svates Oricn and Pratination

The pointa st which & passenger @mters and leaves the systea

of ab airline on & trip or oo sach of the tvo directional
parts of ‘& "round-trip”, “oircle-trip®, “open-jaw trip* or
*round the world trip* ticket.

Boutednx

A listing in-sequence of cities of two or more CODs appearing-in
a aingle ticket;

Fosaible needs
served

Do you nesd. passsiger
O/D statistics for

If "3, 2 ar "M to Columa (M)
tndioste with 'z

purpose stated in
Coluksi {a} ¥ If yes,
put-3, 2:6r 1 below
according %o degres

individual need marksd an-colven (b)

Scope of inforeation required for esch

Do you need statistics dealing vithi

Nould you use O/D statistica

Indioate in-this Coluan
in yelation w each
purpose aentioned
whetbes you.would

of amed

3 = sxtramely useful
2 wouseful

1= 1ittle use

U o, wt 0

DOD and
componatt
S0D'e An

"

DOD With

alons routaing

ASrLipe

ALl airlioes

On & contidibus baais

Would you alsc require
0/D atatistios relsting
o mor=echeduled

FeqUire any. other detail
or Af ‘you would prefer

On-abi ancther basis than

Other group
of airlines
{(dascrive)

ALl ai¥lides;

all routea serving your
coustry Monthly

Qiarterly | Anouaally

occasional | operatiors.? Columna (¢}~ ()

baais

it

Nouts plammiig aod
dsvelopsant

Planning air

services

Developing and ad~
ministering sslss
programs, including
travel promotion

Investuest analysis

Gensral sconomic
analysis is air
transportation;
including forecasting

Data for studies of
touriss, truvel and
migration

Duta for statistical
studies of genaral
sconomic sotivity

Otusr peeds

(6) (o) (8} [£3]

@

{a) (1)~ Gl %) &3]

(n) EQ) )

13,

Date for use in
tilateral nagotia-
tions :

Iaforaation relating
to_the implesenta-

ok Of. the teiua of
bilateral agreemssts

Deta for atudies of
wvarious foros of
cultiliteralice tn
tre exgnacge of
couserciul rights

Rt

EP
)
£
1%
15
€

TIdY

19045y '1VITd

y
1

c9/e/Le

XId
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APPENDIX 10

REPORT ON SAMPLING

(Presented by Mr. Hord and Dr, Kuiler)

The motivating purpose of statistical sampling is to gain maximum knowledge
at minimum cost, This is true whether the application involves such broad economic
factors as gross world or national product, the rate of consumer spending or more
specific uses such as quality control in manufacturing processes or the settlement of
interline balances as is done by some members of both IATA and ATA in the United States
on & voluntary basis., Another good exemple of successful sampling is the use of a
continuous sample in the measurement of the volume of goods transported by road in
European countries, The greater the diversity of knowledge sought and the larger the
populations to be examined the greater is the economy of a sample over a full census
count, depending on the accuracy desireds

Many different types of semples may be selected as determined in part by
elaments of convenience and cost and in part by technical elements effecting accuracy
and representativeness in relation to the particular purpose for which used, The cross
section or bunch sample involves a 100% count for a given time period or at recurrent
intervals such as a day, week, or month, Conversely the continuous ssmple involves
counting a certain percent of the subject population on either a random basis or defined
systematic basis such as specified serial numbers in multiples of 5, 10, 20, etc., which
give a known frequency or recurrence, Continuous samples are usually more representative
and less subject to sampling bias than bunch sampless The high reliability of the conti-
nuous sample has been mathematically proven in the case of the road transport of goods
in Burope cited above, Where different degrees of accuracy are required for different
elements or characteristics of the population being sampled, adaptations can usually
be made in the sample through various types of stratification which greatly improve the
quality of the sample for any given purpose, Stratification may also be desirable if
for all different elements the same accuracy is required and the population of these
different elements vary widely in magnitude. Such adaptation will, of course, add to the
complexity of the sample.

The accuracy of eny sample will tend to vary with the Size of the sample and
of the population to which applieds In situations where the population varies with time,
as would be true in the case of air traffic, the accuracy of a sample of any given
percentage would vary directly in relation to the periocd of time covered, Thus, a sample
taken for a single day could not be relied upon except for those very high density markets
which would have a large daily population. The accuracy of the sample in relation to the
low density markets, however, would increase directly by extension of the time period
from a day to a week, to & month, to a quarter, or to a year by reason of the expanding
populations to which the sample would be applied. Stated another way, a sample of a given
percentage when applied to varying rates of output per unit of time becomes reliable in



0&D PANEL
FINAL REPORT - 244 -
APPENDIX. 10

21/2/63

a shorter period of time for a large rate of output than for a small rate of output,

Accordingly, the relative accuracy for a given statistical sample as between
a large and small market may be significantly improved by & process which, for want of a
better name, is described as time stratification, This simply means that the sample
would be collected for a sufficiently long period to give acceptable accuracy before the
statistics would be used in relation to a given market, For example, if the volume of
traffic between A and B were twelve times as great as the volume of traffic between
X and Y, it would follow that a fixed percentage sample would give the-mame-gocuracy.for the
A-B market for a period of one month as would be attained for the X-Y market for a period
of a year. Since the economic impact which could be produced by the large market in one
month is approximately equal to that which could be produced by the small market in
12 months, it follows that there is more urgent need for reliable current information on
the large than on the small market, Hence, user needs may be as well served by annusl
statistics, in the case of the small market, as by monthly statistics in the case of the
large market, Time stratification may, therefore, be readily applied in improving the
accurdcy of statistics as betwsen small and large markets under a fixed percentage sample,
whereas an actual stratification of the sample to provide similar accuracy for the same
period of time might be wholly impracticable,

The impact of the size of the sample and of time period stratification on the
accuracy of statistics is illustrated in the attached table, This table reflects the’
actugl computed maximum probable error for the United States Domestic Origin and
Destination Survey for the third quarter and full calendar year of 1961. Reference to
this table will show that the accuracy of the ten percent sample depends entirely upon
the size of the population sampled, The population varies with the size of the market
and length of time period. It will be noted from columns (3) and (6) that the probable
maximum error in the quarterly sample based on a market of 100 population is 59.0%,
whereas for a market of 50,00C* population, the error declines to 2.6%, However, if
these same markets are sampled on an anrmal basis {columns (4) and (7) in table), the 100
passenger market becomes 400, and the probable error declines from 59.,0% to 29.5%,
whereas the 50,000 passenger market becomes 200,000 and the probable error declines from
2.6% to 1,3%, This range of accuracy would be greatly increased if monthly periuds were
compared with annual periods, or if quarterly periods were compared with periods of two
or more yearse Furthermore, it is evident from this table that any market with a sample
frequenoy of 400 or more has a maximum probable error of less than 10,

Another approach to overcoming the shortcomings of a small sample is through
use of regional stratification. Under this approach a number of small markets in one
region having a broad community of interests may be grouped together and paired with
a large market to form a high density traffic movement which would be accurately measured
by the sample., Since many small markets dre Served in regional clusters which are paired
with large markets, this procedure is adapted to rather frequent application, Moreover,
where the small markets in the region are of such homogenious nature as to provide a
common basis for generating traffic with the large market, the breakdown of the traffic
-by individual markets, even though accurate, would add little value to the statistics,
Regional stratification, like time stratification, is a technique in the use of statistics
and dees not in any way impose a burden on their collectione
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In preparing for the institution of any sample procedure, full review of
similar sampling experience by othems in the same or similar fields or for similar use
applications would be desirables In the case of ICAQ, for example, many of the exper-
iences of the United Nationms or of Member States and both public and private research
organizations might be of great value in helping to design the best initial sampling
procedures.

Every new sampling procedure and every new application of old procedures
is essentially experimental and developmental in some degree. Hence provision should
always be made for full re-evaluation end modification after a representative initial
period of experience in both the collection and use of the statistics, In fact the
science of sampling as well as the techniques of application for particular purposes and
in special circumstances are still highly dynamic¢, Moreover, any population so diverse
and widespread as international air transportation will itself be in process of constant
and often rapid change of such nature and magnitude as to require frequent review and
reevaluation of any sampling procedure used in this field,

For the sampling of passenger flows in civil air transportation a one or two
stage sample could be chosen, In the first case the coupon is the object to be sampled.
In the second case the flights might be sampled in the first stage and the coupons in
the second one, Carrier sampling which is for example used in some cases for surface
transport has proven not to be suitable for the sampling of the passenger flows in air
transportations The same is true for what can be called "plane sempling". The U.S.
proposal for a centralized system is based on "coupon sampling". A proposal for “flight
sampling" has been discussed but has not been developed to the stage of a satisfactory
procedurs by the Panel,
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RELATIVE ACCURACY OF 10-PERCENT SAMPLE FOR VARYING
POPULATION SIZES AND QUARTERLY AND ANNUAL TIME PERIODS
Number of passengers Estimated total number Probable maximum (plus or
in the sample for a © of passengers in the traffic minus) sampling error as a

given traffic movement movement sampled jsamnle X 10) percentage of the estimated
: total number of passengers

Average
Quarter Year Quarter Year per day  Quarter Year
(1) (2) (3) (4) (5) (6) )
100,000 400,000 1,000,000 4,000,000 10,958.8 0.6 0,3
50,000 200,000 500,000 2,000,000 5,479.4 0.8 0.4
10,000 40,000 100,000 400,000 1,095.9 1.9 0.9
5,000 20,000 50,000 200,000 547.9 2.6 1.3
1,000 4,000 10,000 40,000 109.6 59 2.9
500 2,000 5,000 20,000 54.8 8.3 4.2
100 400 1,000 4,000 11,0 18.6 9.3
50 200 500 2,000 5.5 26.4 13.2
10 40 100 400 1.1 59.0 29.5
Formmla used to compute sampling error:
1 2
1.96 1r ( SO ox )
£2 i=1
Vhere n = totel number of tickets in the sample

b

X,
p3

sampling rate th
number of passengers represented by the i ticket in the sample,

Basis of computations

The computations in this table are based upon the practices in the U.S.
douestic survey and relate to the data for the third quarter and the full calendar year
of 1961, Based on these computations, the mathématical probabilities are that 95 times

out of 100 the actual percentage of error will e less than the percentage shown in the
table.
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of air passenger statistics in the Federal Republic of Germany
and Examination
of the usability of this method for international
Origin and Destination Statistics of ICAQ

Presented by P. Schmidt
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1. Introduction

As a basis for further consideration by the ICAO Panél on Origin and
Destination Statistics, a report is submitted in the following on the method, on
which civil aviation traffic statistics carried out in the Federal Republic of
Germany are presently based.(1)

The presentation of the method developed in the Federal Republic of
Germany - with due regard to the taske of the Panel on Origin and Destination Statis-
tics -~ deals, above all, with statis®iis on passenger traffic, However, it appears
to be necessary and appropriate to give also a brief illustration of how within the
framework of German statistics the listing and presentation of aircraft movements as
well as the transportation of freight and mail are dealt with, as.in the eyes of
German statisticians the decisive advantage of their method lies in the simultaneous
and joint listing in one statistical systsm of all important occurrences in air
traffic and air transportation, It will be seen also that some disadvantage will
have to be taken into the bargain.

Since Germaun civil aviation traffic statistics are based on experience
made. in the course of several decades with the production of other transport statis-
tics, an occasional reference to these -statistics may be permitted.

The ideas developed at the end of this paper on the apvolication of the
territorial concept for the production of world-wide Origin and Destination Statis-
tids are based on the experiernce gained by the international governmental organiza-
tions with the statistical exploitation of other facts., Special reference is made
to the methods applied by the Statistical Office of the United Nations - based on
the statistical work of the League of Nations ~ in compiling ths statistics on world
trade.

The second part of this paper will try to establish, whether - possibly
after certain amendments - the method developed in the' Federal Republic of Germany
and similarly also in some other European countries could serve as a starting-point
for world-~wide ICAO Origin and Destination Statistics. -In these considerations
reference is often made to the method presented in a paper of the U,S5. Panel Member
for the production of world-wide Origin and Destination Statistics.(2)

2. Statistics in the-Federal Republic of Germany

2.1 The territorial concept in civil aviation traffic statistics

The Federal Office of Statistics, the central office for statistics of the
Federal Republic of Germany, by virtue of a decree enacted by the legis-
lative bodies; compiles statistics in cooperation with the administrations
of aerodromes and other ¢ivil aircraft landing grounds and in cooperation
with the local offices of the airlines and with other companies and persons
engaged in air transport

(1) An oral presentation was given by the Ger ..n expert already during the Panel
meeting from May 24 to June 1, 1960.

(o) Appendix 1 "Plan for centralized productisn 27 wurld-wide passenger ticket air
travel statistics" présented by United States ember to the Panel on Origin and
Destination Statistics IC40.
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2.2

These statistics list all movements of civil aircraft on German aerosdromes
and landing grounds, with the exception of glider movements, whether
national or international. The obligation to supply information for these
statistics applies equally to all German and foreign aircraft taking off
or landing on the territory of the Federal Republic of Germany, inclusive
of intermediate landings.

The technique of collecting statistics

The data for the civil aviation traffic statistics are furnished by the
permanent agents of the airline stationed at the airport, who must complete
a flight report for each flight (see attachment 1).(3).The flight reports
are collected by the airport administrations, who are obliged to see to it
that for each take-off, landing and intermediate landing a fully completed
flight report is filed, containing all the information required (control

of completensss).

The airport administrstions send these flight reports to the Federal Office

.of Statistics for statistical processing. The airport administrations are

under legal obligation to treat the contents of the flight reports con-
fidentially« The legislation contains penal provisions for cases where the
reports of an agent are incomplete or inaccurate or whére an airport
administration does 1ot observe the security classification. (4)

2+.2.1 Contents of flight reports

2+2+1.)1 Data on the aircraft

In the flight report {see attachment) under items 2 and 4
to 6 information is requested on the operating company, the
type of aircraft used and the capacity of the aircraft on
that particular flight, i.e. on landing or on taking off
from the reporiing airport. In most cases the companies
indicate the imdividual capacities for the routes in
question, The three o.m, data constitute the basis for
determining the degree of utilization of the air fleets
operating over and into the territory of the Federal
Republic of Germaay and of the aircraft used by them.. For
this purpose the rnermal capacities of the various aircraft
types employed on the individual routes are used.

(3) There are special provisions for business flights, charter flights, sightseeing
flights and flights of minor economic importance., For such flights sometimes
less information is required and collective reports for a whole month are
accepted. This paper deals only with the technique of listing regular trafficy,
this alone being of interest to the Panel on Origin and Destination Statistics.

(&)

Regulations of this kind exist for all official statistics of the Federal
Republic and as far as the keeping secret of the individual data is concerned,
they also apply to the personnel employed in the statistics offices.
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2.2:s1.2 Information on the date and nature of the flight

The information under items 3, 7, and 8 of the flight reéport
permits to classify the flight according to the date and

to its economic character. The routing of the flight
becomes visible in all its details. The kms, seat-kms and
payload-kms offered can be calculated and assigned to the
different routings wholly or in part. For the time being
only the flights covered under 8 A 1 - and these only as

far as they are intsrnational - are of interest to the Panel.

2+2¢1:3 Information on the number of passengers and the welght of
the load

Under item 9 of the flight report complete summary data on
the utilization of the aircraft are entered. On Landing,
the number of passengers as well as the weight of. the
freight and mail carried must be stated. On take-off,
corresponding information is required on the embarking
passengers and ‘on freight and mail taken on board';he
aircraft, In the case of intermediary stops, pdssengers in
stransit ag"well as the volume of freight and mail in transit
have to be reported. Passengers stopping over or trans-
ferring to another aircraft are, in this case, treated as
embarking and disembarking. Information as to the seat
categories used by passengers or excess luggage and the
different categories of mail is not requested at present.(5)

2+2¢1lelt Information on the destination of embarking passengers

Since the beginning of 1959 information on the destination
of embarking passengers has been requested separately under
item 10i this is of special interest with regard to the
discussions of the ICAO Panel on Origin and Destination
Statistics. Information must be supplied as to the airport
of the next transfer and to the airport of final destina-
tion of the passenger., Summary information is accepted

for passengers travelling along the same route. The
Federal Government and other agencies in Germany using
these statistics feel that for the moment this information
on the destination of passengers is satisfactory. More
complete information on the stages flown by the passengers
could be contemplated, if necessary.

(5)

Separate information for air transport statistics on the nature of goods shipped
in 1nternat10nal transport is taken from the manifests to-be presented for
customs-clearance. The information obtained permlts to establish Origin. and
Destination Statistics for air freight traffic with foreign countries. This
procedure is not dealt with here.

Since 19€2 addiziorzl 1
ths airport of emharkat in ths ar-ifang airzraf+® is taporr /
Aditional possibilitins for drntermasiorsl sravistical porpass:  zes T.2.2
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At present the following is ascertained: (6)

a) for all passengers beginning their flight from a German
ajirport:
COD and D OD
COD and TOD are often identical.

b) for all passengers interrupting their flight at a
German airport or transferring at a German airport to
another airline:

COD and D 0D, both as from the German airport
of departure or transfer respectively.

¢) Moreover, the domestic German routes in all their
stages are covered for all passengers, unless the
passenger remains on board:

COD and D 0D within Germany. (7)

2,2.2 Sources of the information in the flight reports

2424241

2424242

Aircraft, flight, number of passengers and weight of freight

Each local agency of an airline is in possession of the
information mentioned under 2.2.1. It accrues to them when:
clearing the aircraft for take-off, landing or intermediate
stop. (8)

Destination of passengers

The information on the destination of passengers requested
In the flight report is tollected by the local offices of
e airlines from the coupons accruing there.

[t would not raise any difficulties to collect from the
coupons for all passengers boarding the aircraft informa-
tion for an expanded flight report on all flight stages
and on the companies concerned, if the extra work to the
offices would be warranted by stronger evidence of the
statistics as a result.

(6) It will be shown later that, in general, only the data listed under a) are of
interest to intermational statistics.

(7) COD = Coupon Origin and Destinations DOD = Directional Origin and Destination,
see Q0D 1-WP/10, 12/11/59, footnote on pages 2 and 3.

(8) Their collection, if the head offices of the airlines were to report to ICAQ,
would presuppose corresponding reporting to these head offices by the local
organizations in the same order.
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On ‘the other hand, coupons do not accrue with passénger
arrivals. Therefore, a statistical coveérage of the origin
of incoming passengers is at present dispensed with in
.German air transport statisties. In the case of trans-
ferring passengers and of passengers continuing their
flight after a ‘'stop-over, the origin could, it is true, be
taken from the coupons. However, it does not seem to be
worthwhile to obtain information on the destination of this
smaller portion of-passenger traffic.(9)

2.3 Processing of statistics; overall‘processing

2.3.,1 Mechanical processing *¥

The official aviation statistics are processed-mechanically by the
Federal Office of Statistics. The data is transferred from the
flight reports to the punch cards, Separate punch cards are
produced for every fligit as well as for every single passenger, or
for every passenger group travelling on the same route respectively.
The correlation between the punch card covering a flight and the
punch card covering all passengers embarked is guaranteed. Summary
‘cards are used for tabulation.

2.3:2 Qverall Processing

The method used in collecting civil aviation traffic statistics is

a total one; and the processing includes all flight reports. It has
been examined whether the sampling method should be used either in
the collecting or in the processing of the material. This examina-
tion has revealed that the necessarily extensive breakdown of the
results, especially in the statistical presentation of passenger
traffic according to the destination of passengers, renders it
impossible to apply the sampling method to the civil aviation traffic
statistics of the Federal Republic¢ of Germany. Jt should be pointed
out here that in December 1959 less than one thousand passengers

have left from all German airports for 43 countries. With a sample
evaluation the larger part of the results would be entirely inaccurate.
With a breakdown by airports or - what could be more important for
international negotiations - by airlines, the errors would become

8o substantial that hardly any figure would be useful.

(9)

3o

It would be possible; however, to examine, whether and in . what way the
statistics on the destination of passengers could be supple¢mented by
statistics of their origin,

Since 1962 the statistics are made by electronic data processing.
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2.4 Presentation of Returns

2.4.1

2ehi2

General observations on the presentation of returns of eivil
aviation traffic statistics

The information in the flight reports and the data transferred to
the punch cards permit tabulations for every important period and

in every important combination of all data collected. Indeed, it
will be necessary from time to time to actually produce mest of the
tabulations that are technically possible; covering aircraft movements
as well as the transportation of passengers, freight or mail.
However, a relatively limited tabulation programme will suffice for
a current information of the government, airlines, airports, trade,
industry science and other interested agencies, This, in particular
applies to the short-term monthly information. The scope of statis~
tical information published monthly in the Federal Republic of
Germany can be gathercd from the beoklet published by the

Federal Office of Statistics ard entitled: "Der Verkehr in der
Bundesrepublik Deutschland, Reihe 2, Luftverkehr, Dezember 1959

W. Kohlhammer Verlag"(Tyaffic in the Federal Republic of Germany,
series 2, ¢ivil aviation, December 1959 ). (10)

Presentation of passenger traffic by destination

The tables for the passenger traffic by directions on pages 22 to’
31; -especially 'page 235 and the following, will be of interest to

the TICAOQ Panel on. Origin and Destination Statistics. They illustrate
how many passenpgers (with the exception of those remaining on board)
have taken off from German aerodromes, airports and heliports for
foreign parts and in what country the remotest airport reached by

the passengers was located, “ The last German aerodrome from which

the passenger left the Federal Republic of Germany for his trip
abroad figures as aerodrome of departure. 1f the passenger started
his flight already from another German airport {or heliport) this

is also shown. Double counts are effectively avoided. A recording
bf the passenger traffic with the nearest airport of transfer (if a
transfer is made) or of the country whére the nearest airport is
located is also possible, as well as an ascertainment of the airports
of transfer, over which more remote destinations were reached.
Moreover, already today flight reports and punch. cards contain
information on the airline which has carried out the flight to the
first airport of transfer. Appropriate tabulations are possible

and are made if required (see, however, chapter 2.§,confidential
character). -

If the statistics were to cover also the entire flight route of the
passenger and of the airlire participating, an amendment of the
flight report would be required (see ‘item 2.2.1.%)

(10) Only a limited number of copies of the booklet are available for distribution
to Panc), Members. A translation of the entire contents of the bdoklet did not
seem ‘to be essential. However, a translation of the "Intrpduction” (p. 4 and
5) and of the headings and footnotes on pages 22 and 23 is given in
Attachrent 11 (pages 271-274).



2-5

2.6

2.7

0&D PANEL

- 255 = FINAL REPORT
APPENDIX 13
27/2/63

‘Timing of civil aviation traffic statistics

The flight reports are submitted daii, by the airlines to the airport
administrations who, after checking the completeness of data, immediately
pass them on to the Federal Officé of Statistics. This enables the Federal
Office of Statistics to prepare the major part of the punch cards already
during the reporting month. The reporting month and the month of the event
coincide.

The main results are available to the Federal Office of Statistics and the
Federal Ministry of Transport already four to eight weeks after the reporting
month and the monthly publications ‘are presently-issued two to three months
after the reporting month. These periods will be cut further,

Confidential character of certain results of c¢ivil aviation traffic statistics

For all official statistics collected in the Federal Republic of Germany
the legal provision applies that no results may be published which reveal
information on individuals or on individual companies. This provision
entails that the Federal Office of Statistics must not publish or in any
other way pass on to third parties any returus of aviation traffic statis-
tics, which reveal data in respect of individual passengers or individual
airlines.

An exception to this rule is envisaged by the legal provisions in that the
Federal government is entitled to obtain these returns upon request. The
Federal government will avail itself of this privilege if necessary. If
so, however, it is bound - also by legal provision - to use such data for
official purposes only and not to pass them-on to individual airlines or
air transport associations.

It is, of course, permitted to supply *the reporting companies with their
own data statistically processed. The companies can thus save work on
statistics of their own. Even today the Federal Office of Statistics
produces separate tabulations of the returns of numerous airlines to .be
delivered to them.

Civil aviation traffic statistics as part of the system of German traffic
statistics

Similar to the aviation traffic statistics dealing with aircraft movements
and the transportation of passengers, freight and mail also other statis-
tics are collected in the Federal Republic of Germany for sea shipping,
IWT, railways and road transport (except short-haul transport of goods).
All these statistics are exclusively based on the territorial c¢oncept. In
general, their collection is carried out”in such a way that at the beginning
and/or end of the trip or haulage or during the journey at border crossings
a completed copy of the official reporting form is delivered by the trans-
port officer to the reporting office {port et¢.). Thus, comparable traffic
statistics for the various modes of transport, especially in respect of
goods transport, are arrived at in the Federal Republic of Germany. As to
passenger traffic, statistics on the destination (as well as origin) of
passengers have been developed also for maritime transport in addition to
air transport.
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%2, Usability of the method of German civil aviation traffic statistics for the
establishment of international Origin and Destination Statistics

3,1 National and territorial concept

%3,1.1 Different ways of collecting data

The system for Origin and Destination Statistics of passengers in
international transport (11) proposed by the US experts to the Panel
on Origin and Destination Statistics during its meeting from

May 24 "to June 3, 1960, starts from a national concept: every
government is to request its national airlines -engaged in inter-
national air services, to supply ICAO with data on the transportation
of passengers on those services. The basis for these statistics are
the coupons of the international tickets to be taken from the
booklets at the departure of passengers. These coupons will then

be microfilmed at the head office of the airlines and seat to the
Statistics Section of ICAO for the preparation of international
Origin and-Destination Statistics. A 10% sample is contemplated.

The aviation traffic statistics produced in a number of European
countries either by their governments or by agencies on their
behalf, are based on a territorial concept, since the.coupons
collected at the airports of- a country or the data taken from them
are not forwarded to the head offices of the airlines but to the
governmental or other designated agencies of the country where the
airport is located. These governmental or other agencies would be
in a position to forward to ICAO either separate or compiled data
from the coupons.

With the national concept, ICAO would obtain the statistical data
arranged by airlines; with the territorial coacept the data are
arranged by areas.(12)

3.1.2 Usability of incomplete returns

With complete reporting the result would be homogeneous, regardless
of whether they are based on the national or on the territorial
concept. Complete reporting, however, cannot be anticipated for a
long time.

(11) see footnote 2 on page 249.

(12) Since, according to the proposal of the US expert, the coupons are to be
collected at the airports; his method virtually does not differ very much
from the system applied by the Federal Republic and by other European countries
in that both are airport :statistics. Only the routing of the reports is
different, i.e. via the head offices of the airlines or via the airport
administrations and the national statistics offices.
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The essential and basic difierence between. the two systems for
ICAO's Origin and Destination Statistics would, however, become
evident in case not all the parties engaged in international civil
aviation would be reporting. It can be assumed with a sufficient
degree of certainty that airlines (with the national concept) as
well as governments (with the territorial concept) will either
report fully or not at all.

Now, if with the national concept as a basis, one or more ICAO
airlines do not supply any data, then for all routes on which these
non-reporting airlines operate aad for all airports which they serve
as well as for all countries in which these airports are located,
the information will be incomplete, i.e. useless. The degree of
this incompleteness can neither be determined nor estimated with
¢ertainty. If, on the cther hand, with the territorial’concept as
a basis, one or more countries should not be prepared to cooperate
in ICAQ's Origin and Destination Statistics, complete returns
nevertheless may be expected

for all participating countries, and

for all airports located in them, as well as

for all air services connecting such’ countries, and even

for all air services from reporting to non-reporting countries.,

It would also be possible with an appropriate expansion of the
questionnaire to fully cover the origin by ports of departure for
routes touching reporting countries. On the other hand, the returns

for all air services connecting two or more non-reporting countries,

would be missing entirely. It is assumed that in countries deciding
to adopt territorial reporting, complete reporting on national
airports can be achieved.

3.2 Collection of data for international Origin and Destination Statistics on

the basis of the territorial corncept

3.2l

Scope of data in the case of all countries participating

For the establishment of complete international Origin and Destina-
tion Statistics of passengeérs in international air transport on a
territorial basis it is, in principle, neécessary that all countries
supply data on the flights of all passengers starting on their
Journey frow one of the aerodromes on taeir territory (Report by the
acrodroge of the first take-off). It would likewise be possible to
establish such statistics if all countries supplied data on the
flights of all passengers ending their journey at one of the aero-
dromes on their territory (Report by the aerodrome of the last
landing), since the total of the data for all international trips
started and the total of the data for all international trips
terminated will each give in itself, a complete picture of the inter-
national passenger air travel, if all coantries participate in the
reporting. However, both ways of collecting entail certain
difficulties,
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3.2.1.1 Report by the aerodrome of the first take-off

If, when trying to cover the passenger traffic, one starts
from the first take-off for an air trip, there is certainty
only for direct flights between two aerodromes that the
.data collected are completely accurate and that the flight
will be attributed to the day on which it took place. (13)

In the case of flights with intermediate landing and étop—
overs, however, it is always possible that the passenger
will interrupt his flight or change his itinerary. More-
over, long flights are often interrupted by stop~overs. In
these cases those flight stages following the first flight
stage ~ in the light of the report of the aerodrome of the
first take-off - will be wrongly attributed as to their
date. The effect of these errors, the importance of which
should not be over-estimated, could be considerably reduced
if outbound flights and return flights were covered separa-
tely, i.e. if the country of the first take-off would supply
data only as far as to the farthest aerodrome contemplated
on the trip and the country of the farthest aerodrome would
make available the data on the continuation of the flight
(return flight). The incorrect information on the flight
route and date would perhaps not be -eliminated altogether,
but its scope could be reduced to a minor degree. The most
important difficulty remaining would then be to determine
unambiguously which aerodrome should be considered as
‘"farthest" and thus which would be the second agency to
report in the case of outbound and return trips; round trips,
round-the-world trips and of trips where initial and
terminal airports are closer to each other than the airport
farthest from the initial airport.

3.2.1+2 Report by the aerodrome of the last landing

The experience made by the League of Nations and the United
Nations in collecting the returns of national foreign trade
statistics for the establishment of world trade statistics
has only corroborated the general experience that statistics
covering, movements are less subject to errors if these move-
ments are recorded for statistics only after they have come
to an end. For this reason world trade statistics are
exclusively based on the import figures of all countries

and not on the export figures.(lh4)

(13) Deviations and aircraft accidents are disregarded in these considerations.

{(14) The sum of exports and the sum of imports of all countries in the world (apart
from the costs of transportation) are equal.
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Obviously, origin and destination statistics of interna-
‘tional passenger tr fiic should not be based: on the reports
of the airport of departure but on the data supplied by the
airport of the last lauding (or of the farthest airport
respectively). It would then be theoretically possible to
eliminate from the statistics errors resulting from changes
of the itinerary. It would also be possible to subsequently
achieve a correct dating of all flight stages. Such a
procedure, however, would require that upon arrival at an
airpor't every passenger, when he leaves the waiting room,
would have. to be questioned whether he intends to continue
his flight and, if not, to ask him what course his trip has
taken. Since, however, the group of experts have decided
already that the passengers are not to be questioned, but
that tickets, coupons from the tickets or passenger manifests
are to be used for statistics, the possibility ef ques-
tioning is eliminateds So far it has not been the custom
to deliver tickets or coupons.upon termination of the
flight, therefore, they are not available at the airports.
Passenger manifests, the last possible source for recording
at the airports of landing, are not always available, do
not always contain all the necessary data and can never
reveal whether the passenger decides to discontinue a
flight originally booked for a longer distance,

A passenger's flight of the last mentioned kind with all
jts sections would then be lost to the statistics.

3242 ~Scope of data in the cdse of only'part of the zountries participating

In carrying out international Origin and Destination Statistics of
passengers on the basis of reports by airports of take-off, the
traffic between all reporting countries will always be completely
covered,s In addition complete data .on all flights from reporting
countries to non-reporting countries will accrue in the reporting
countries,

Finally and in most cases it would also be possible without great
difficulty to record data regarding the course of the preceding part
of the trip from data available at airports of take-off for passen-
gers transferring to anothér aircraft (also after interruption of
flight). In this way information could be obtained in regard of
passengers from a country not participating in the international
Origin and Destination statistics.

A last step towards complete statistical results could be effected
if,. in addition, also passengers from a non-reporting country who
terminate their flight on an aerodrome of a reporting country, would
deliver the last coupon of their travel voucher at the airport of
the 'last landing., ’
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4,

Advantages and disadvantapges of the system developed in Buropean countries for

international Origin and Destination Statistics on the basis of the térritorial

concept

4'1

k.2

Coordination of the collection of statistical data

If the territorial concept on the basis of flight reports is applied,
coordination of the collecting of data for international Origin and Desti-
nation Statistics is doubtlessly more difficult and time-consuming than
with a ¢entral recording of air passenger movements using microfilms of
coupons. Arrangements will have to be made for the flight reports used in
all participating countries to include all the necessary questions on the
destination (possibly also the origin) of the passengers in international
air travel taking off from their airports. It also has to be disclosed
whether the flight journey (cutbound or return) actually begins at an
aerodrome of the reporting ccuntry or whether it is the continuation of a
journey started in another country. Moreover, the course of the flight and
possibly the dirlines, participating in the operation of the flight, must
be disclosed. Although the difficulties of such a coordination are consi-
derable, they shouldnot be overestimated.

There is, however, one source of error which, practically, cannot be
eliminated if flight reports are used as a basis for Origin and Destination
Statistics. In the case of a flight journey with several stages it will not
be possible to ascertain whether the journey was prematurely discontinued
on the outbound or on the return trip. Flight alterations for which a new
ticket is issued will appear as independent flights. With the central
collection on the basis of coupons such short-comings can theoretically be
eliminated later in the statistical processing of the accruing material.
However, the carrying-out -of such controls, even when with electronic
machines, is so time-consuming and expensive that it is, practically,
unjustifiable, It is even completely impossible if the new ticket carries
a different number and if it is used after the recording period.

It would have to be investigated whether statistics on all initiated
international outbound and return trips according to their planned itiner-
ary would answer the practical needs of international Origin and Destina-
tion Statistics.

Coordination of tne reyporting te ICAO

The simplest form of reporting to ICAO could be achieved if the partici-
pating nations would supply ICAO's Statistics Section with duplicates of
summary cards together with all the data required for international Origin
and Destination Statistics. 7This procedure has proved successful already
with the establishment of world trade statistics by the Bureau of Statis-
tics of the United Nations. Above all, it should be made clear for which
flights duplicates of punch cards should be delivered to ICAQD, so that the
reporting is complete and double counts are avoided. (See comments in
section 3).
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4.3 Prospects of completeness for the preséntation of international
passenger flows :

In adopting one of the two systems for international Origin and Destination
Statistics under discussion, it-cannot be expected - at least not for many
years to come - that all airlines or all countries respectively, will take
up reporting immediately. It should be examined whether the resulting
disadvantages are more serious in the case of the national or of the terri-
torial concepts

In the absence of information from certain airlines - and there may be
important ones among them - all relations served only by those airlines
will dompletely fail to be recorded statlstlcally. Moreover - and this
seems to be more critical with regard to the purpose of the statistics -
the recording of the passenger flow on routes on which the non~-reporting
airlines also operate, would be incomplete. The degree of this incomplete-
ness would always remain unknown (see also item 202) .

In the absence of information from certain countries - with the territorial
coricept, these would mostly be countries with a minor volume of passengers -
the eérrors in the national Origin and Destination Statistics would probably
not be any greater and, above all, less dangerous to the evidence of the
statistics.

The direct air traffic between non-reporting countries would remain
absolutely unknown until those countries decided to report, Passenger
traffic oh all services between participating countries would always be
covered completely in both directions - inbound and outbound, Moreover,
passenger traffic would be completely cevered on all services starting in
reporting countries and terminating in non-reporting countries. The
opposite direction would not be covered conpletely, at least not as far as
the flights terminate already at the first airport located in a reporting
countrys It would have to be investigated whether the presentation of
only incompletely covered passenger-flows is justifiable or whether
arrangements should be made to close these gaps (see paragraph 4.1),

4.4 Comvpination with Origin and Destination Statistics .of passengers in inland

air transport

Many governments will find it advantageous that origin and destination
statistics of passengers in inland transport (or in domestic transport) can
be added without any difficulties to the statistics of international
passenger travel. This fact might, some day, be of advantage also to the
further development of origin and destination statistics of passengers in
world air travel, ’

An objective examination of the presentations of iaternational civil
aviation traffic - sven more so than an analysis of other international
statistics - will show that for supranational considerations, e.g. for the
technique of ATC the national frontiers seem to be rather arbitrary. Owing
to the extremely varying size of the different countries, too many details
in the international presentation of the operatione covered accrue for some
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L5

parts of the globe, while for countries with lurge territories the data on
their international air traffic which arc supplied to international statis~
tics cover only -a relatively smull section of their air traffic,

As a result of cobservations mude in another field of transport statistics,
viz. the coal and irorn transport statistics compiled by the BEuropean Coal
and Steel community on the basis of national data, it was decided to sub=
divide the major European couantries into traffic areas. In maritime
transport statistics of the Federal Republic of Germany for the same reasons
the 'examination of overseas transport is carried out in such a way that
short coasts of several swaller neighbcouring countries are combined into

one traffic area while, e.g. in the case of the United States of America,

a difference is made between the Atlantic Coast, the Gulf Coast and the
Pacific Coaste

It will have to be examined later whether similar aspects might alsoc be of
importance to world statistics on aviation traffic. Amendments of the
international Origin and Destination Statistics with a view to combining
or dividing national territories could be introduced if the territorial
concept and all desirable subdivisions could be carried out relatively
easily and also if the domestic traffic between the national airports were
recorded.

Combination of Origin and Destination Statistics on the territorial concept
with other air transport statistics and with other gseneral transport
statistics

4.,5.1 Combination with other ¢ivil aviation traffic statistics

As may be gathered from the presentation of aviation traffic statis-
tics in the Federal Republic of Germany, in section 2 of this report,
the use of flight reports for aviation traffic statistics offers the
possibility to obtain- from one source all data which governments may
nevd for any desired presentation by the territorial concept of the
transportation of pasgsengers freight and mail, of aircraft movements
aind of the utilization of fleets, aérodromes and airfields. The
goverament of the Federal Republic of Germany has recogrized the
usefulness for its aviation policy of the fact that all statistical
datz presently needed are obtained from a single enquiry and are
comparable and can be utilized together. Governments of other
Eurcpean countries, too, use an identical or 4 similar system for
their aviation statistics.

4,542 Combination with other general transport statistics

A further reason which has induced the governmént of the Federal
Republic of Germany to give preference to the territorial concept in
carrying out German civil aviation traffic statistics is that for all
other transport statistics - also international transport - only the
cterritorial,; but not the national concept can be realized in practice.
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This, e.g+; applics in parti ular to the statistics on seaborne
travel of the Federal Republic of Germany. It covers all passengers
departing for or arriving from the different parts of the world via.
German seaports on ships of all flags.

“To the Fedetal Government as well as to the port administrations,
shipping companies and all agencies dealing with tourism, the know-
ledge of these figures is more important than the exact knowledge of
the passenger traffic on German ships between the ports of foreign
countries. Granted that the government and the German shipping com-
panjes also have a strong interest in figures on these movements.
This interest, however, is only satisfactorily met, if the figures
on passenger traffic between these ports in foreipgn countries are
known not only for the German flag but also for all other flags
serving these relations. For this purpose the statistics of .other
couptries or other ports, based on the territorial coricept, provide
more information than could ever be had from domestic statistics
based on the national concept. This applies also to goods transport
statistics, .especially to overseas goods transport.

4,6 Limited use of data from tickets for international Origin and Destination
Statistics; additional information

During the Panel's discussions and study of the system developed by the

US experts, certain countries and also in particular the representatives of
IATA expressed their misgivings with regard to the fact that if microfilms
of all coupons from the tickets were to:be delivered, ICAD would obtain a
complete (or at least a 10 per ceni) insight into all details of their
passenger traffic as far as to the name of the passenger. It would be
possible, it is true, .to cover up the names of . the pagsengers when making
the microfilms, The relationship between the flows of passenger air travel
and the participating airlines however will, at any rate, be brought to the
knowledge of ICAO’if the airlines deliver the microfilms. This fact will
certainly cause a number of airlines - among them some- impbrteant ones - to
take part in the production of these statistics either very FeXuctantly or
not at all. ’

In utilizing flight reports for collecting data. for these statistics and in
observing the territorial concept, such difficulties c¢an be avoided.

In no case will the names of passengers be entered in the flight reports.

It would also be absolutely possible to eliminate the names of the airlines
from the flight reports or froim the reports to ICAO. Also other data which
might be indispensable for the Origin and Destination Statistics of
individuwal countries, but which are useless for international Origin and
Destination Statistics, could be left out from the duplicates of punch cards
-or reports for ICAQ. This wmight apply, e.g., to the routing within the
countries. Ou the other hand, additional information on the passenger's
trip could be made available to ICAO from the flight reports information
which either cannot be taken from.the tickets at all or with difficulties
only. In this connection data on the use of jet aircraft or at a later

date even of supersonic aircraft could be considered, IC/iU committees having
frequently expressed their interest in these matters.
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4.8

Application of sample methods

The USA plan for international Origin and Destination Statistics contem=
plates the evaluation of the accruing coupons on the basis of a 10% sample.
The main function of the statistics, viz. to present the large passenger
flows in international world air transport, can certainly be carried out
successfully with this method. This does, however, not apply to the
special evaluations, also contemplated by the plan, for individual national
requirements or for individual airports. The number of passengers
originating in many smaller countries, particularly European ones, and also
at most non-American international airports is too small to yield figures
for which - when applying a 10% sample - the desired breakdown of the
results would be meaningful. The accuracy of these figures would not be
sufficiently guaranteed. TFor many areas and airports a 20, 33 or even a
100% processing will be necessary to meet the requirements of the users

of the statistics (see item 2.3.2). This, however, does not concern ICAO's
requirements but those of certain governments only.

With the application of the territorial method, it would be possible for
individual governments without any major difficulties to have Origin and
Destination Statistics - combined with additional data from air traffic if
desired -~ carried out in their countries in total or on a 50, 33, 25, 20
or even 10% sample basis. Duplicates of the punch cards could then be
forwarded to the ICAO Statistics Section on a 10% or on a more complete
basis.

It is true that theoretically it seems to be possible also with the system
suggested by the USA experts, to contemplate a processing with different
sample quotas for different areas.

Timing of the presentation of the results of the international Origin and

Destination Statistics

As mentioned in chapter 25, the more impertant returns of air transport
statistics are presently available and published in the Federal Republic
of Gerinzy about two to three months after the reporting month. ICAO's
Statistics Section could be supplied with duplicates of the summary cards
at abont the same time. The date of publication of the returns by ICAO
is determined by the date of receipt of the punch cards or tabulations of
the last country, lthe reports of which are to be awaited for completion of
the statistics.

A further clue for the date limit to be expected may be obtained from the
experience made with the publication of world trade statistics by the
United Nations. According to the latest experience these statistics appear
with preliminary monthly figures for the European countries two to three
months and for non-Eurcopean countries four to five months after the repor-
ting month. Presentatious of the world trade and of the foreign trade of
the individual countries in partial anawal sums (first quarter, first half
year, ‘whele year) are issued about three quarters of a year after the
reporting period. Final and complete annual returns appear one to one and
a half years after the year to which they refer. In drawing conclusions
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for a possible timing’of intzrrational Origin 3ad Destination Statistics
of ICAO, it should ot he overlocked however that in establishing foreign
trade statistics, the methodical and technical difficulties to be overcomeé
were much larger than with passruge} traffic statistics.,

Costs of production of world-wide Origin and Destination Statistics on
a territorial basis

It cannot be the aim of this paper to determine the costs of world-wide
Origin and Destination Statiszics. If required, such a calculation will
have to be established by international collaboration at a later stage of
‘the Panel's activities.

It may be useful,|however, to point out the following:

a) By the filling in of flight reports (see chapter 2.1) more work is
caused to the airlines than by the delivery of microfilmed coupouns.
This, however, applies only to those countries where the delivery of
flight reports is not already provided for. For flights originating -
in such countries, the preparation of microfilms .constitutes extra work.

b) The national Offices of Statistics incur but minor. additional costs by
supplying duplicates of punch cards. It remains to be seen whether and
to what extent the requirements of ICAO's international Origin and
Destination Statistics will 'exceed the present programmes of national
civil aviation traffic statistics as already carried out on a territorial
basis.

¢) The costs incurring to ICAO's Statistics Section will not in any case
be higher than with the Origin and Destination Statistics developed by
the US experts on the basis of the national concept. In introducing
summary cards for government reporting to ICAO, even substantial savings
could be achieved.

5+ Summary

The application of the territorial concept in building up world-wide ICAQ

Origin enc Destination Statisties offers many advantages, since

1. It is based on the tickets and their coupons. The advantages of this

source of datd have already been presented in a convincing and exhaustive
manner in the proposal formulated by the US delegation (appendix 1).

It offers the possibility to build up international statistics slowly and
in: steps. During the initial period, moreover, partial results will be
achieved which are already fully usable. 7This advantage is not offered by
statistics established on the basis of the national concept.

3. By virtue of one enquiry only, it can at the same time satisfy the =

frequently different ~ requiremeénts of the international organization as
well as of the governments and, in addition, those of all airlines serving
a certain area.
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L, National requirements can be fully met at an early date; governments need
not wait until ICAO is in a position to complete its work on world-wide
statistics after the last date still required is received from the airlines.

5. It permits the harmonized establishment of national and also international
passenger, freight and mail transportation . statistics as well as
statistics on the movements of aircraft and the capacity of airports.

6. As to methods used it is reconciled.with most of the other world-wide
statistics

Ideal as the application of the national concept may appear to be at
first sight for the establishment of world-wide Origin and Destination Statistics,
a careful examination will reveal that, for practical reasons, the territorial
concept should, by all means, be given preference.
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INSTRUCTIONS TO FLIGHT RECORD
General

Aviation statistics of the Federal Republic of Germany are based on the "Regulations
for the Compilation of Aviation Statistics™ of 12 March 1959 (Federal Journal No. 52
dated 17 March 1959).

The form ("Flight Record") is addressed to airline agencies at airports, i.e.,
aerodromes and, in the absence of sgencies, to aircraft pilots. This form is intended
for information concerning take-offs and landings by aircraft engaged in commercial
transport and owners! business flights including ferry flights.

The form should be delivered at the latest on the day following landing or take-off
to the airport operation, i.e., aerodrome management for transmittal to the

Federal Office of Statistics
Wiesbaden
Gustay-~Stresemann-Ring 11

Al]1 entries, particularly figures, should be in printed leitters or typed, if possible.

Printed forms are available at aerodromes from aerodrome operators, and at airports,
from officials in charge of flight operations.

Instructions concerning separate items

Item 13 Where not printed on the form, enter name of aerodrome, i.e., airport of
take-off and/or landing.

Item 2¢ Enter name of airline (including 2-letter code abbreviation), or name of
operator.

Item 32 Enter date of take-off and landing at the reporting aerodrome or airport.
Where take—off and landing are not effected on the same day, enter both
dates.

Item 4: Enter type and registration mark of aircraft (e.g. CV 440 D-ACIB). If,
for technical or organizational rzasons, aircraft are changed in airline
operations and touring flights, enter type and registration marks of both
aircrafte

Itenm 53 Enter number of permanently built<in seats available for the carriage of
persons by the flight concerned.

Item 6: Enter load capacity in kgs of aircraft, as indicatedon the Load Sheet,
for the flight concerned. (The f5llowing ere not included: weight of
crew, and fuel and lubricants, ballast for trimming purposes, eics).
Load capacity available may therefore vary for the same aircraft onm
different flights.
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Item 8:

Item 9:

Item 103
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In z2ccordance with the IATA Code, enter aerodromes, i.es, airports ir routeing
sequence, indicating the reporting aerocdrome or airport in the box in uhe
centre outlined by a heavy black ‘ine.

Type of operation:

A. Commercial air transport
1. Airline operations
a) Scheduled Flight - flight conducted according to schedule.

b) Extra Flight - additional scheduled flight, comprising in
particular extra sections on routes flown by scheduled flights,
unscheduled stop-overs on scheduled flights or extra sections,
and special flights {e.g. test flights).

Enter flight number and.airline identification for scheduled
flights and extra flights (e.g. LH 120).

2+ XNon-scheduled air transport
a) Tourism, comprising all flights conducted under the inclusive
tour scheme.

b) Tramp and taxi flights ~ all flights not conducted on a
scheduled basis in accordance with the rates applicable %3
airline operations or uander the inclusive tour scheme.

B. Owner's business flights, comprising all flights conducted solely fo=
the owner's purposes by aircraft owned by his business, rather than on
behalf and on account of a third party.

C. Perry flights - enter positioning flight and return flight to home
aerodrome.

The sum total of the figures corresponding to “disemvarked, i.e., uniladsn®
and "transii" must equal the entry corresponding %o "on board at landing®.
Similarly, the sum total of the figures corresponding to "transit™ and
“ombarkad, is2., laden™ must be equal to the entry for ™on board at take-off™.

Enter the number of passengers embarked dccording to airports of destination
as well as airports of transit. Enter airports of destination and airporis
of transit; as indicated on the ticket coupon, by using the IATA Code.

The sum total of passengers embarked under item, tottom right, should
correspond to the sum total of passengers embarked under Item 9.

Jtems § and 10: Passengers = enter all paying and non—péying passengers; with the

exception of children under 2.

Freight - enter freight weight (in kgs). Freight also includes
excess baggage, diplomatic bag and goods carried for
the airline®s own use, such as spare parts, etc.:
baggage allowance does not count as freight.

Mail - enter airmail weight (in kgs). o

Item 11: Remarks - enter all exceptional circumstances connected with the: take—off or

landing concerned, i.e., particularly, reasons for emergency landings,
overflights, return to point of departure, flight plan changes.

Pursuant to para. 12, sub-para. 2 ¢f the Law on statistics for Federal purposes, dated
% September 1553 (Law on Statistics Pederal Law Journal S I, page 1314), it is possible,
upon reagusst, to transmit separate gviation statistiszs reports through official channels
to the highest compsient Federal and State (Lazzd) Authorities in charge of aviation,
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ATTACHMENT IT

Translation of part of
Der Verkehr in der Bundesrepublik Deutschland,
:Reihe 2, Luftverkehr Dezember 1959

Page 4 Introductory Note

I.

II1.

General

Aviation statistics are based on the "Verordnung zur Durchflihrung einer )
Luftfahrtstatistik" (Directives for the Establishment of Aviation Statistics)

of 12 March, 1959 (Bundesanzeiger Nr. 52 of 17.3.1959). According to these
directives, the official survey should cover all civil aviation traffic by
aircraft (except gliders), helicopters and airships serving the commercial or
other airports of the Federal Republic of Germany and West-Berlin. The statements
oh commercial traffic and business flights (non-~commercial) are based on' the '"Flug-
berichte’ (flight reports) and the ‘'Frachtmanifeste'(cargo nanifests) and the
statements on other non-commercial aviation are based on monthly.collective reports
{copiés of ‘the new reporting forms are to be found in the, April issue 1959, p.6-8).

Categories of Traffic

a) Passenger Traffic

From April’ 1959 on, the statistics on international civil aviation traffic
cover not only the route terminals but also the airports of transfer to
another route and the terminals as indicated on the ticket. According to
this new method the passengers.departing from an airport are subdivided as
follows:

., 1. Embarking passengers with inliand destination;

2. Passengers embarking for the inland, but transferring at another inland
airport with final destination abroad;

3. Passengers embarking for abroad having transferred from aircrafts of
"~ ‘pnational feeder services;

4, Pass3ngers embarking for abroad who start their.-journey at the reporting
" airport;

5. Transit passengers remaining on board the aircraft during an intermediary
landing on ‘a through-service.

As tickets are not delivered upon arrival, a similar breakdown for arriving
air passengers is not possible.
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b) Freight Traffic

The figures on the handling of goods at airports are based ou the statements
‘in the flight reports. As these statements are derived from the load sheet
of the-aircraft for the individual flight stages, i.e. as they refer to the
individual means of commynication, the figures on the handling at airports
include double or possibly even multiple registrations, resulting from
trans~shipment.

The presentation of the international goods traffic by air according to
categories of goods and traffic relations - based on the evaluation of the
manifests - shows shipment and receipt of goods by the countries where the
transportation of the goods by air originated or terminated; for statistical
purposes the traffic flow is considered as not having been interrupted by
trans-shipment from one aircraft to another (p. 32 - 43); cf. also intro-
ductory note and text. im "Der Verkelr in der Bundesrepublik Deutschland,
Reihe 3, Luftverkehr, Jahr 1958, Teil II" {(Traffic in the Federal Republic
of Germany, series Nr., 3, civil aviation, 1958, part II).

¢) Mail Traffic

The data concerning the handling of mail at the airports are based on the
statements in the flight reports.

The figures shown on the shipment or air mail are determined by the
Bundesministerium flr das Post - und Fernmeldewesen (Federal Ministry of
Posts and Telecommunication) from the international delivery bill (AW 7).
Country of destination is the country where air transport ends; possible
trans-shipment from one aircraft to another in inland or abroad is disre-
garded. Furthermore,; the total shipment of mail with inland destination
is listed for each airport.

I11. Traffic verformed in pkm and tkm

The computation of the traffic performed in pkm and tkm and the establishment
of the utilization factor of the aircraft orn the flight stages are based on
the kilometres flown either '"to the frontier' or "to foreign parts". The
kilometres flewn "to the frontier” include any distance covered over the
territory of the Federszl Republic of Germany (West Berlin included) as well
as between the Federal Republic ard West-Berlin, -calculated on the basis of
great circle distances. The kilometres flown "to foreign parts' include in
addition the distance from the frontier of the territory of the Federal
Republic of Germany to the nearest foreign.airport approached and vice versa.
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C. Passenger and Goods Traffic by Traffic Relations
1. Passenger Traffic in December,; 1959
a) Inland Traffic
to
from HAM | HAN { BRE [DUS | CGN{ FRA | STR | NUE { MUC | BER 2) | Togethen
Total (including transferring passengers)l)
Hamburg
Hannover
Bremen
Disseldorf
K61n/Bonn
Frankfurt
Stuttgart
Nurnberg
Miinchen
Berlin
Sonst.Flug-
plédtze
Hubschr.-
Plitze
together
Inland passengers with inland destination of air journey
Hamburg
together
Transferring passengers with destination abroad
Hamburg
together
(Footnotes) 1) it the inland airport of transfer, passengers transferring to foreign
countries are classed as embarking or disembarking. Consequently,
for the inland airport of origin or destination such passengers are
listed as inland air passengers.
2) 8F= Sonstige Flugpldtze - other airports

HP= Hubschrauberplédtze =

heliports: City of Cologne, City of Bonn,
Buisburg, Dortmund
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Page 23 C. Passenger and Goods Traffic by Traffic Relations
1. Passenger Traffic in December, 1959
b) Traffic with Foreign Countries
Transferring
Country of passengers' airport of departure
destination | airport of B Total
estinatio ori;’in HAM BRE| DUS | can| FRA | STR | NUE JMuc | BER

Europe -
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C. Persanen~ und Gutervarkehr nach Verkehrsbezishingen
1.. Personenverkehr in Dazeaber 1959
a) Inlandsvarkehr
nach S.F. ,
HAM HAN BRE DS CGN FRA STR NUE HOC - | BER unda lusamaen
von H.P,
insgesant (elnschl, Usstaiger) 1)
Hamburg 154 39 128 265t | 3T 33w 187 z mn 8 343 - | 15 562
Rannover (3] 3 81 2t 56 LX}) 69 19 - 11 941 & | 12 867
Brogen ] b6 26 340 - 108 - 1 - - - 622
Dissaldorf 2735 83 346 30 15 1 452 348 82 1 1683 4 169 - | 1133
K5 1n/Bonn %0 5 | - 2 1 5] - 5| 38 | 2662] - | 3462
Frankfurt 333 729 156 2 042 464 - 1801|1010 2372 | 102327 - | 22 295
Stuttgart 191 12 - 309 | 7% 1520 85 - 97 1 408 & 3 162
Kirnberg - - - 388 1 1041 - 5 61 ] . 2 35
Minchen 402 - - 1619 B 263 103 M b4 i s 8428
Berlin 8117 13 131 - INn2} 223 1531 1 22 884 | 3 5%0 - - 1 &b 482
Sonst,Flugplatze - 6 - - - - b - - - 36 46
Hubschr.~Platze - . - - 2 - - - - - 17 19
zusamnen 15 306 | 14 138 737 11130713332 1 225530 3821124501 82396 1 431011 65 1125 215
inlandsfluggaste mit Ziel der Luftreise fa Inland
Hanburg 154 39§ 122 2 84 369 2 689 183 2 297 8 343 - | 14432
Hanaover 32 3 L} 153 56 215 68 v - 11 941 6 | 12 634
Bremen 89 43 2% 198 - 97 - 1 - - - 464
Disseldorf 2701 53 346 30 15 1036 348 282 | 1 801 5 169 - | 10781
KdIn/Bonn 231 59 - - 1 255 - - 38 2 662 - 3 26
Frankfurt 3269 129 156 2 009 463 - 1798 {1067 | 2365 | 10 327 - | 22 183
Stuttgart 157 174 - 249 67 891 85 - 96 1408 6 3031
Nirnborg - - - 268 7 65 ) - 75 33 ) - | 10
Minchen 37 - - 1 435 32 2 108 ) 101 88 44 34am - 7632
Berlin 7506 | 13 120 . 3S721 2219 | 10174 1198 881 | 3 457 - - | %2187
Sonst Flugplitze - 6 - - - - 4 - - - 36 kb
Hubschr,~Platze - - - - 2 - - - - - 17 19
zusamsen 14 486 14 124 3 10 148 | 3 291 18175 3785 1 2425 | 8 1 43 101 65 1118 462
Uasteiger In Richtung nach dea Ausland
Hauburg - . 6 1 8 681 K| - i1 - -1 1130
Rannover 9 - - 61 - 162 1 - - - - 233
Bresen 2 3 - 142 - 11 - - - - - 158
Dissaldorf 34 - - - - 416 - - 82 - - 532
X31n/Bonn 9 - - 2 - 200 - 5 - - s 216
Frankfurt 66 - - 33 1 - 3 3 1 - - 13
Stuttgart % - - 60 7 629 - - 1 - - 731
Nirnberg - - - 120{ 10 39 - - 28 - - 549
Minchen 55 - . 184 1 531 2 - - - 796
Berlin 61 11 - 140 1k 1357 2 3 133 - - 2295
Sonst.Flugplitze - . - - . . - - - . - -
| Hubschr,~P1itze - - . - - - - - - - - -
2usaaen 620 1 6 | 1159 41 ] 437| 36{ 3| 25 - -1 673

1) Unstetger in Verkehr ait dea Ausland s1nd auf dea inlandischon Unstefgahafen als Auss bzv, Einsteiger gezihlt, Dement-
sprachend verden dlese Usstelger fOr den §nléndischen Herkunftshafen bzw, Zlalhafen als Inlandsfluggists ausgevlesen,=

2) SF = Sonstige Flugplitze; HP « Hubschrauberplatze: Kiln/Stadt, Bonn/Stadt, Duisburg, Dortaund.

«22 o
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noch: C, Personen- und Gliterverkehr nach Verkehrsbeziehungen
noch: 1. Personenverkehr im Dazember 1959
b) Auslandsverkehr

- | Herkunfishafen] _ Abgangshafen
LHelland. | = dgr | ‘ - Zusaasan
Unstelger HAR HAN BRE O_US CoN FRA STR NUE . NUC BER
Europa 7564 | 897 [ 615 12189 {105 |15670 {1 738 309 |4 7h8. 698 | 45 482
darunter:
Belgien - 289 510 1 | 49 16 663 95 16 | 164 . 1 683
darunter. von: ’ ‘
Hamburg C18 1 19
. ‘Hannover : 1 1
Breaen 1 1
Frankfurt 5 2 7
Stuttgart 1 1l 2 10
- Nirnberg 3 3
Hiinchen 5 1 5
Berlin’ 5 - 1 63 1 99
Danemark 1215 26 80 648 5k 528 18 2 1161 - 2 852
darunter von: .
Hamburg : ’ 1] 3 4
" Hannover 3 3
Dusseldorf 2% %
" K&1n/Bonn 2 ‘ "2
Frankfurt 1 5 1 11
Stuttgart 1. 19 . 2 2
Nirnbarg 54 54
Minchen 18 : 8 6 1 KK}
Berlin 163 2 1. 1 167
Finnland - 3921 24 . 5 38 106 5 .| - 1 - 608
darunter vons] L R ' '
Hanburg 1 2 3
Hannover 2. 2
Disseldorf 13 A
K61n/Bonn 1 1
Frankfurt 10 10
Stuttgart 1 1
- Hanchsn k| 7 8
Berlin 36 36
Frankreich 519 9 4 §-1.03% 25 1873 X1 ] 395 3] 4552
_ darunter von: ' '
Haaburg 0 1 1 88
Hannover 12 3 15
Disse idorf i : 16 16
KéIn/Bonn 1 2 3 3
Frankfurt 2 1 3
Stuttgart 1 69 70
Nirnberg . 3 bk A
Minchen 1 2 32 1 k]
Berlin 6 16 1 110 3 139
6riechenland ) 13 - - 45 4 §73 20 - 197 - 152
darunter von: ,
Hamburg 3 19 22
Hannover : 1 1
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APPENDIX 12

The Area Concept for Statistics on Origin and Destination in Civil Aviation

{Presented by Dr. H. Kuiler)

1. In the Panel on Origin and Destination Ststistics s6 far two methods for
the collection of data have been discussed, namely on the one hand the so-~called
Centralized System, on the other the collection of data via airports. For the
Centralized System the sampling method is applied, while for the airport statistics
this may be the case but it is not. essential. However, the results of the two
systems have in common that data are obtained for all relations of passengers between
the different airports (from airport to airport).

2. One may wonder whether statistics of all relations between all airports
open to international traffic will be of any use, since there are some objections
to such statistics:

a, When the sampling method is used both systems will produce results
for the not frequently used relations, which only indicate that
there is little traffic on the relation in question (there is a
big variance).

b. Even in case of a complete recording for each relation the results
are unsatisfactory, since from year to year and from month to
month large absolute differences per relatively not frequently
used relation may occur, which are due to accidental circumstan-
ces (they are not significant).

Ce Transport on the little utilized relations often depends to a
high degree on purely local circumstances.

d. Insight into Origin and Destination on little utilized relations
is often of little importance for worldwide statistics; sometimes
there is little or no ccompetition on such a relation and for a
forecast the chance factors play too great a part.

3. The real value of Origin and Destination statistics has therefore to be
confined to the relations with a continuous and rather considerable traffic flow.
Only such an insight - free from all elements which might affect the clearness and
which already by the small size of the number may be misleading - may be a valuable
contribution to a better understanding of the role of aviation in the economic and
social process.

4, T6 obtain such a useful insight into the structure of aviation traffic,
two solutions may be possible:

a) selecting routes beforehand on the basis of the volume of traffic
(for instance by means of the Traffic Flow Statistics).

b) -dividing the world into a number of traffic areas whether or not
stating separately a number of important airports.
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In the former case Origin and Destination statistics are obtained for the
trunk routes from airport to airport; in the latter case one gets a better insight,
since the airports from which the passengers can make a choice, have dbeen combined
into smaller or larger groups (0. and D. according to area concept).

5. Both systems have their advantages and their disadvantages. To determine
the most important routes is rather simple, since this can be done by means of the
Traffic Flow Statistics collected by I1.C.A4.0. However, the difficulty is that the
selected trunk routes need not reflect the important feeder routes, while these very
feeder routes are also of much importance for regional traffic. There is no such
difficulty with regard to the second method. However, the objection to this method
is that the selection of areas vill -always imply a certain chance element. A dis-
tinct preference for one of the two methods can therefore not be given.

The selection will,to a considerable degree, depend on the way in which the
required basic data are collected. For a sample based on the flights preference will
be given to the selection of particular flights, the Centralized System and the System
based on airport statistics are, because of their overall character, more suitable
for combination of the results for special areas.

6. The great advantage of the Area Concept to the airpert concept as it occurs
in for instance the Centralized System, is that it eliminates the chance elements which
in the latter play an important part. Whether a passenger flies for instance from
Rotterdam via Amsterdam, or via Brussels to New York depends entirely on the circums-~
tances (timetable, business, family relations, ground connections, etec.) Not the
airport of departure and arrival respectively is therefore relevant, but the area of
departure and arrival. True origin and destination statistics should consequently

be related to an area and not to the airports in that area.

7. A serious objection to giving statistics on origin and destination from air-
port to airport is that the bulky publications will be intelligible and will lead to
confusion and wrong conclusions. This could be avoided by drawing up summarized
tables, but there is still the difficulty that all unimportant relations (fluctuating
traffic, lack of significance, etc.) are incorporated in the process. Therefore a
system should be designed that copes with this objection.

8. The problem is in the first place to get an insight in the large traffic
flows by air as determined by geography and economic circumstances. This problem

was already recognized in 1944 by the American writer J. Parker van Zandt in his

work: "The geography of world airtransport" which is published in the series "America
Faces the Air Age" of the Brookings Institution. On page 43 he writes: “World air
transport holds out a prospect more alluring in terms of human welfare than any before
in history. Yet the difficulties in the way of realizing its rich promise are ad-
mittedly great. As a first step, we need to understand as thoroughly as possible the
basic elements of the problem. These basic elements are the geographic structure

of the earth's area and the economic importance of each of the component parts. The
frontiers of separate states are of little importance in a period where travel is
measured in minutes rather than in miles. Suppose, then, we disregard the crazy-
quilt pattern of some 70 prewar more or less sovereign states and consider the problem
on a regional basis. It is surprising how different the world locks when viewed from
this broader perspective" (page 9).

9. It is this broader concept that should be the starting-point for a meaning-
ful compilation of O. and D statistics. Here again two courses can be taken. The
regional basis advanced by Parker van Zandt may be taken in a wide and in a narrow sense.
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Parker van Zandt starts from the broad concept. Hé distinguishes:

1. Greater Europe
2. North America

3. U.S.S.R.
L, Asia
5. Others

a. Africa

b. Middle America
c¢: South America
d. Oceania

No doubt this division is on the one hand to be considered as obsolete, while on the
other it is too restricted, so that for 0. and D. statistics the concept is unaccept-
able. '

10. In view of the objections referred to under 7 an attempt has been made to
fird a more acceptable division. It should be added at once that this attempt is
meant only as an illustration of the way in which the area concept can be introduced
in 0. and D. statistics. The division consists of two stages. In the first place a
number of large areas have been formed along the system of Parker van Zandt, but
taking into consideration modern development in the field of general politics and of
aviation. The broad division would read as follows:

1. The United States and Canada to the east of the 100th degree of
latitude, which corresponds roughly with a time zone.

24 The United States and Canada to the west of the 100th degree of
latitude.

S Middle America from Mexico up to and including Panama and of
South america: Columbia, Venezuela (and if required Brazil).

L, Rest of South America (if required Brazil),

5. Northern Europe, viz Norway, Sweden, Finland and Denmark, England,
the Netherlands, Belgium, West and East Germany and Czechoslovakia.

6. Southern Burope, viz France, Spain, Italy, Switzerland, Austria,
Yugoslavia, Bulgaria, Roumania, Greece and Turkey.

?

8

“ North Africa, which means all countries to the north of Gabon,
Congo, Uganda and Kenya.
. South Africas Gabon, Congo, Uganda and Kenya and the countries
to the south of these countries.
9. Middle East viz Syria, Israel, Iraq, Jordania, Saoudia Arabia;
Persia.
10. South East Asia, viz Pakistan, India, Thailand, Burma, Malacca.
11. East Asia, viz Japan, Formosa, Philippines.
12. Australia and Oceania.
11. In this way areas can be formed which will give a good insight into the

important traffic flows in the air. In any case they should show clearly the princi-
pal areas of aviation, just as the principal areas of destimation. Also in cases other
than the United States and Canada it would be advisable to divide an area according

to a degree of latitude, or longitude if by doing so certain base areas or areas of
destination would be shown more clearly. In the present case the 100th degree of
latituade has been chosen as the limit, since it is at the same time a time zone.

12. A next step may be to reduce the size of the selected area. As an example
Northern Europe could be chosen. The following division could be made:

5. Northern Europe (1) Scandinavia.
(2) United Kingdom, Netherlands, Belgium,
Luxemburg, West Germany.
(3) East Germany, Poland, Czechoslovakia.
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inalogically dleo the other areas could be subdivided, account being taken of the develop-
ment of the large trunk routes in aviation by separating the areas at east and west
coasty, as has been done in North America.

13. What are the consequences of all this for the 0. and D. statistics? a few
examples will illustrate this.

a) A passenger with T.0.D. London-New York is recorded in the statis-
ties under the relation 5(2)-1:

b) A passenger with T.0.D. Stockholm-London-lNew York is recorded in
the statistics under the relation 5(1)-1 or if the routing is recordeéd
under 5(1)-(2)-1.

c) A passenger Rome-Paris-London-Mexico City is listed under the relation
6-3 or with complete routing 6-6-5(2)-3.

d) A passenger Rome-Madrid is listed under the relation 6-6.

1h. Even for T.0.D. with complete routing the statistical data thus obtained
will be much simpler then when all airports of the areas in question are included.

The advantage is that the statistics are arranged more conveniently and more read-
able. Yet no essential data get lost. It has besn shown that the choice of a parti-
cular airport is often made fortuitous. This in a lesser degree applies to the area
as such. Take for example the passengers visiting Burope. Whether the destination
of their air trip is Rowe or Paris is immaterial. Essential is that their destination
iz Southern Europe. More examples could be given.

In this system no account has been taken of the recording of carriers having
participated in a specafic traffic. In the first place since this would affect the
readability of the data and in the second place since the recording of carviers in
mary cases would be of no use because of the fact that the relation with a particular
airport or a particular country does no longer exist.

15. With the 12 areas selected more or less at random for T.0.D. only 12 x 12

= 144 relations result, from which the traffic flows can be easily read at once, even if
if the number of areas is doubled or trebled. I1f the routing is added the matter is
already rather complicated with 36 areas. In addition to the 36 x 36 = 1,296 direct
relations there exist also all possible intermediate combinations and already soon 2

or 3 directly possible routings will be obtained for one relation. Under these
circumstances much of the readability - which should be peculiar to statistics - get
lost. This simple example shows that T.0.D. statistics onm airport base is hardly to

be consulted.

16. With the Area Concept System the way of recording does not present special
difficulties. If the transport figures are statistically processed by the first
carrier, the neéxt carriers need not do this. Whether or not a particular carrier has
to record a journey can easily be read from the coupons of the ticket. For determin-
ing the relation the stop-over is of course a great problem. However, this difficulty
exists for each other system.

17. One may wonder what use can be made of such statistics. It should be
remembered that T.0.D. statistics with complete routing on area base together with
the Traffic-flow statistics of I.C.A.0. will apvear to be useful for all kinds of
surveys into details. In this connection reference is made to the objectives stated
in the American questionnaire for 0. and D. statistics.
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18. The introduction of the area concept in the statistical processing cannot
present any difficulties for the Centralized System. Nor will this be the case with
the airport-concept, since in the punch cards the areas instead of the airports will
be punched.

19. Finally, reference should be made of the fact that this system, which is
based on the recording of carriers, will immediately be of worid-wide importance,
even if only the large carriers are willing to co-operate. There is a batter chance
of getting an insight into the traffic flows of important parts of the world than
when recording the traffic flows by airports. On the other hand it meets the objec-
tions to the too complicated Centralized system.

20. In view of the above the Panel will probably consider this system as a
kind of compromise between the two systems dealt with so far.
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SUMMARIES WHICE ITIGHT BE ADDED TO THE PUBLICATICH
PROPOSALS PRESENTED IN APPENDICES 1, & 4D 6

(Presented by Dr. H. Kuiler)

1. Under point VII of the terms of reference of the O&D Panel the following
referenceis made to the publicaticns of 0&D statistics:

- the advantages and disadvantages of various methods
of processing and publication and make recommendations
as to the most feasible method.

In connection with this it is understandable that during its work the Panel
devoted attention to the presentation and publication of this form of statistics in the
following working papers: ’

Appendix 1 of the Finsl Report in relation with the (U.S.) Centralized System,
Appendix 6 of the Final Report in relation with the French airport system,

ALppendix 12 of the Final Report in which the so-celled area concept was
developed. (Netherlands)

2e Since travel by its nature moves between different geographical points it
was thought desirable to develop summarizations by geographical groupings. The geogra~
phical concept has been introduced for two reasens, In the first place it might be
necessary to combine smaller airports with bigger ones when sampling methods are used
for the collection of the figures (see /Appendix 10 of the Final Report on sampling
regarding regional stratification). In the second place it might be desirable in
special cases to work with bigger units than countries if one wants to get an insight
on major world traffic flow a more detailed explanation is given in a working paper
which was presented to the Panel (oD 4/vp 8). In this paper an example was also given
of a breakdown of the world into regions. The most appropriate grouping for this pur-
pose should be related to the particular purpose to be served,

S A convenient geographical grouping for summarization of 0&D traffic volumes
would be:

a) Regions
b) Countries

c) Airports or Cities
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The traffic volumes between geographical pairs with varying degrees of
intermediate routings would be indicated by:

a) COD
b) DOD
¢) DOD with complete COD routinge

L, A summarisation of the 0&D statistics by geographical groupings could
be accomplished by two different formats.,

4,1 Traffic volumes between geographical pairs without intermediate
routings.

a) By regions
b) By countries

¢) By airports or cities

Format 1

DOD COoD
Regions x X
Countries x x

Airports or
Cities x x
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TABLE I
INTERNATIONAL PASSENGER TRAFFIC BY REGIONS (DOD)
Arrival Region
1 2 3 4 5 6 8 9 10 Total
Passengers Carried
Departure
region
1
2
3
4
5
6
T
Table 2
8 International passengsr
traffic by countries
9 . (DoD)
Table 3a
10 International passenger
traffic by airports
(20 to 3C (pop)
regions) Table 3b
International passenger
Total traffic by airports
(cop)
4,2 Traffic volumes between geographical pairs with varying
degrees of intermediate routings.
a) By regions
b) By countries
o) By airports or cities
Format 2
Classes Any other
oop & of detail on
uting service ticket
Regions X x x
Countries x X x
Airports or
Cities x x X
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LIST 1
INTERNATIONAL PASSENGER TRAFFIC
BY REGIONS WITH REGION ROUTING
Bage Region Reference Nm:ger
region routing region passengers
List 2
International passenger traffic
by countries with country routing
Base Country Reference Nuz:?er
country routing country passengers
List 3
International passenger traffic
by airports with COD-routing
Base coD - Reference N‘”::ier
airport routing airport

passengers
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Se The totals of the DOD tables will give the total number of passengers

transported, the total of the COD tables .11 give the total number of trips or stages.

In addition to the tables and listings developed the following indication
might be useful:

a) In the table on regions DOD in the cells connecting the same regions
the international regional traffic must be taken into account

b) In the tables of the countries DOD in the cells connecting the same
countries only the territorial traffic will have to be indicated. In
all other cases these cells remain blank,
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APPENDIX 14

REVIEW -OF WORKING PAPERS PRESENTED TO THE PANEL ON
ORIGIN AND DESTINATION STATISTICS

{Presented by Mr. K. Gizbert and Dr. E.W. Steck)

1. INTRODUCTION: SCOPE OF THIS REVIEW

A number of working papers has been presented to the Panel on Origin and
Destination Statistics. Some of these papers dealt in the particular points which
at that time the Panel was considering and were of limited and temporary interest
only. Some working papers elaborated more fully certain aspects of the'Panelfs
work and are included in the final report as appendices. A number of working
papers was also presented which were of a descriptive or technical nature and which
were used as background material for the Panel's work. It is believed that some of
them may be of interest to specialized users outside of the Panel membership.
Because of the limited and specialized interest in this material, the inclusion of
these working papers as further appendices to the Panel's report would not be
justified; however, in order to facilitate the access to this material by would be
users the review of the selected workirng papers is presented hereunder.

2+ DESCRIPTIVE PAPERS

A number of working papers was presented dealing with problems of collec~
tion and analysis of O&D Statistics in different member states.
AUSTRALIA - STA III - WP/26, 18 November 1958, 2pp.

Reproduced as "Attachment" to OD 3-WP/5 '"Views of the Argentine Government on
Origin and Destination Statistics” (pp. 3-%). The system was based on airport
examination of passenger tickets.

BRAZIL - OD 2-WP/1, 1 February 1960, presented by Col. J.C. Miranda Correa, 8 pp.

The described system was based on O&D collection by Brazilian air carriers. Tickets
collected during 6 sample months were used as the source of information. Facsimile
of Statistical forms are included.

CANADA - "Origin & Destination Traffic Flow Statistics in Canada' 0D 2-WP/7,
14 March 1960, presented by Mr. H.J. Darling, 24 pp.

Sample reporting forms. OD 3-WP/7 (Appendix) pp. 9 and sample reporting forms.
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The described system is based on airline reporting 10% and 207. Sample of tickets
lifted is used. The paper contains a brief history and description of collection
method and uses. Revisions to the system are described in OD 3-WB/7 (Appendix)
pp. 3-12.

GERMANY - OD 2-WP/17; OD *WP/4, (Appendix 11, Final Repart), 12 December 1960.

"Description of air passenger statistics in the Federal Republic of Germany and
Examination of- the Usability of this Method for international Origin and Destination
Statistics of ICAQ". Presented by Mr. P. Schmidt, pp. 20 and 9. Attachments.
Reporting Terms, instructions and sample tabulations. Reproduced as an appendix

to the Report of the Panel.

SPAIN ~ OD 2-WP/9, 7 April 1960, presented by Mr. Chamorro, pp. 6. Sample forms.
The system is based on airport collection. The source document is the General
Declaration.

SWILTZERLAND ~ OD 2-WP/S, 29 February 1960,>presented by Dr. Steck, 3 pp.

Sample reporting form OD 2-WP/16, 1 'June 1960, reproduced the reporting form into
instructions. The described system is based on airport collection. The system
involves 100% analysis of flight coupons of departing passengers, to obtain "true"
origin and destination statistics.

UNITED KINGDOM - OD 2<WP/10, 1l April 1960. Presented by Mr. A.K. Watson,
1 page sample forms.

0&D Statistics are collected by U.K. airports. The most common method of reporting
was by means of a Ministry of Aviation form. "On flight' O&D or COD information
was collected on passenger traffic. U.K. airlines collected 0&D informaticn for
their own purposes.

UNITED STATES QF AMERICA - OD 2-WP/3, February 1960. Presented by United States
Representative on Panel (Mr. Hord)., 11 pages, exhibits
A-H. OD 2-WP/L4, 22 February 1960 "Manual of Instructions
for Origin and Destination Surveys".

The described system was based on collection (0&D) by U.S, carriers. The paper
contains a short historical outline of the surveys, description of collection
methods, basic uses of the data and tabulation.

- {Appendix 4, Final Report)-11 February 1963. Presented by thé
United States of America, pp. 7 "Experience into Electronic
Data Processing in the Production of Air Passenger Origin-
Destination Statistics in the United States".

3+ MISCELLANEQUS PAPERS

Sampling - OD 4-WP/8

"Advantages and disadvantages of plane and flight sampling for Origin
and Destination Statistics', presented by Dr. H. Kuiler, 26 January 1962, pp. 12.
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Contain a mathematical appendix on "Sampling in Time and Space™ by

F.W.E. Vos of Netherlands Central Statistical Office.

Area Concept - Appendix 12, Final Report.

"The Area concept for statistics on Origin and Destination' by
Dr. H. Kuiler, 15 January 1962, pp. 5.

Combination of Airport & Airline Systems - OD 3-WP/3

"Alternative Systems for the Collection of International O&D
Statistics". A Discussion Paper presented by Mr. H.J. Darling
supplemented by OD 3-WP/7.

4, INTERIM PANEL REPORTS

Four interim Panel Reports were issued (OD 1-WP/10; OD 2-WP/18; OD 3-WP/31;
0D 4-WP/36) and may be consulted for the purpose of tracing of the development of

the Panel's work.
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PANEL  WOHKING FPRESENTED

SESSION PAPER BY: DESCRIPTION NOTES
0D-1 1 - Terms of reference of the Panel -
2 - Provisional Agenda Approved in OD 1-WP/5
3 S. Resume of STA IIT working papers -
4 S. Suggestions ¢oncerning the method of -
work of the Panel
5 - Agenda Previous drafts OD 1-WP/2
6 S. First draft for Provisional Agenda Next drafts OD 1-WE/8
for Second Session
7 S. First draft for First Interim Report  Approved in 0D 1-WP/10
8 Drafting Group Second draft for Provisional Agenda Previous draft: OD 1-WP/6
for Second Session Approved in OD l-HP/9
9 S, Final draft for Provisional Agenda Previous drafts: 0D 1-WP/6 & 8
for Second Session
10 - FIRST INTERIM REPORT OF THE PANEL -
ODw2 1 Col.J.C,Miranda Studies concerning the methods for -
and Supp, Correa implementation in Brazil of

statistical procedures for the
determination of the true origin
and destination of traffic

2 Mr. X,F, de la Questionnaire concerning sourcea of
Renaudiere air transport available at Buropean
airports
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SESSION  PAPER 3Y:
D=2 3 U.t. Description of the air passenger
Cont'd Origin and Destination statistics
of the U.S.
4 U.s. Manual of instructions for Origin and
Destination surveys of airline
passenger traffic and international
station to station airline traffic
survey of revenue traffic by classes
5 Switzerland Method of collection of Origin angd
Destination statistics in Switzerland
6 U.S. Plan for centralized production of Final Report, Appendix 1
and supp. world-wide passenger ticket air travel
statistics
7 Canada Origin and Destination traffic flow See addenda OD 3<WP/7
statistics in Canada
8 Canada Manual of instructions for Origin and
Destination surveys of airline
passenger traffic
9 ¥r. Chamorro Statistics of Origin and Destination
in Spain
10 Mr. A.H. Vatson Origin and Destination statistics
and add. (V.E.) compiled in U.K.
No. 1
11 Mr. 0. Cardoso Comments on Origin and Destination
statistics in Argentina
12 “ First draft of Second Interim Report Second & third parts see:

0D 2-WP/13 & 15, Final Report
0D 2-WF/18

of the Panel (Part I)



PANEL  WORKING PRESENTED -
SESSION  PAPER . DESCRIPTION NOTES
0D-2 13 - First draft of Second Interim Report See also OD 2-WP/12-15 and 18
Cont'd of the Panel (Part II)
14 - Suggestions for planning the future -
work of the Panel and Draft
Provisional Agenda for the Third
Meeting
15 - First draft of Second Interim Report See also: 0D 2-iP/12-13 and 18
of the Panel (Part III)
16 Switzerland Origin and Destination statistics Previous vorling paper -
in Switzerland 0D 2-WP/5
17 Germany Origin and Destination statistics -
in the Federal Republic of Germany
18 - SECOND- INTERIM REPORT OF THE PANEL
D=3 1 - Agenda -
2 - Legal aspects of collecting and See docusents OD 3-WP/9 and
publishing ticket data 0D 3=iP/30, parc.. 5 incl.
3 Canada Systems for the collection of See addendsa OD 3-=UP/7 und
international Origin and Destination ewamary of discuseions on
statistics 0D 3-U2/15 & 20
4 Fr. P, Schmidt Description of air passenger See summary of discussions

statistics in the Fed. Republic

of Germany and examinaticn of the
useability of this method for
international Jrigin and Destination
statistics

on 0D 3-i!#/10 & 11
~.Final Report, Appendix 11
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PANEL WORKING

SESSION

0D-3
Cont'd

PAPER
5

10

11

12

13

14

PRESENTED
BY:
Mr, H.,R, Settis

Mr. P. Rivoal

Mr. H.J, Darling

DESCRIPTION

Argentina's views on Grigin and
Destinations

Plan for the collection of Origin and
Destination statistics and for their
publication through ICAC

New plan for the collection and
pregsentation of Origin and
Destination statistics adopted by
Canada since January 1, 1961

Effects of variations in routing
detail under the United States
plan for production of Origin and
Destination statistics

Draft for report on possible legal"
difficulties in collecting and
publishing Origin and Destination
statistics

Examination of the note submitted
py the German Delegation

Exemination of the note submitted
by the German Delegation

Examination of the note submitted
by the French Delegation

Examination of the note submitted
by the French Delegation

Examination of the note submitted
by the French Delegation

NOTES

g9/e/lz
ST YIQNIJV

See summary of discussions
in OD 3-WP/12 to 15 incl.
Final Report, Appendix 6

Addenda to working

pers
0D 2-WP/7, OD 3-WP/3

See introduction and discussion
on this note in 0D 3-WP/23 & 24,
Attachment 2 of this paper -
Final Report, Appendix 2

- 962 ~

See preceding dooument QD 3~HR/2
and following document OD 3-WP/30,
paras, 5-9 incl,

See German note on 0D 3-WP/4
See German note on OD 3-WP/4
See French note on OD 3—WE/6
See French note on 0D 3-WP/6

See French note on OD S-MP/G
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PANEL WORKING PRESENTED
SESSION PAPER : DESCRIFTION NOTES

0D--3 15 - Campletion of examination of French See French note on OD 3=-H'P/ 6
Cont'd note and the examination of the note and Canadian note on 0D 3-=-HP/3
submitted by the Canadian Delegation

16 - Report of the Working Group om -
Cost Estimating

by} - Questiomnaire on Origin and See also OD 3-WP/26
Destination statistics in relation
to International Air Transport

18 s. Main points to be studied for -
possible ICAO and Origin and
Destination statisticas systems

19 - Resume of matters to be further - 1
examined by the Third Session ~n
3
20 - Summary of discussions of Canadian See Canadian note on 1
paper oD 3-WP/3
21 Mr. M.P, Schmidt Cost incurred by airlines for the -
£illing in of Air Traffic Statistical
Forms
22 S. Discussion papsr on arrangements for -
concluding the work of the Panel
23 - Introduction of the United Statea See American note om
paper on Detail of Costs for an oD 3-WP/8
Airiine Reporting system
N
24 - Summary of discusaions of the See American note on Q‘ E
United States paper oD 3-Wp/8 a g E
25 - Discussion of the study of the See OD 3-WP/16 Gg

Ajirport System



PANEL  WORKING

PRESENTED

SESSION  PAPER . DESCRIPTION NOTES
* QD=3 26 - Discussion of a possible distribution -
Conttd of a questionnaire to States on uses
of Origin and Destination statistics
27 - First draft Third Interim Report of Ses followiung documents
the Panel 0D 3-WP/29, 30 & 31’
) - Amendments tc dally summaries of See preceding documents
discussions oD 3-WP/9, 10, 14, 15 & 23
29 & 30 - Sanond draft Third Interim Report of Sece preceding document
the Panel 0D 3-WE/2] and following
document 0D 3-WP/31
31 - THIRD INTERIM REPORT OF THE PANEL -

OD~% 1 V.S, Summary of responsss to Questionnaire Following document OD 4-WP/2
on needs for travel statistios from ~Final Report, Appendix 5
the aixline passenger ticket

2 Working Group Report on Questiomnaire Preceding document 0D 4-VP/1

& add. on Questiomnaise

3 S. Discuseion on possible uses of Origin -
and Destination statistics

4 Dr, H, Kuiler The Area Concept for statistics on -~Final Report, Appendix 12
Origin and Destination

5 Mr, W, Hord Annual cost estimation to ICAD for See also OD 4-WP/9
centralized production under the ~Final Report, Appendix 8

U.S. plan
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PANEL
SESSION

CD-4
Cont'd

WORKING
2APER

6
& mdd.,

7

10

11

12

13
14

15

16

FREGLNTED
K3 €]

s.

¥re P Rivoal

Dr. H. Xuiler

Fr. P. Rivoal

& iir. . Hord

“Tre e Hord

U,
et ®

Mr. V. Hoxrd

S,

DESCRIPTION .

The meaning of Origin and Destination

Report of the Yorking Group on cost
studies of Origin and Destination
statistical systems based on airrport
documents

Advantages and disadvantages of plane
and flight sampling for Origin and
Destination statistics.

ICAO Cost Estimates in connection
with centralized production of
statistics under the United States
plan

Comparative description of the
French and U.S. plans

Estimated annual costs of ICAO
member States under .Jmerican
plan

Estimated annual costs to Airlines
under the smerican plan

Draft agenda for Fourth Sessicn

Comparative evaluation of the U.s.
and French plans

Schematic diagram of U.S. & French
systems

Suggeated outline for Final Report
of Panel

Eé
&

~Final. Report, Appendix 8

In conjunction with
0D 4-VP/5
-Final Report, Appendix 8

—663-

See also: OD 4-WP/14

~--Final- Report, Appendix 8

~PFinal Report, Appendix 8

See also: OD 4-WP/10

See also: OD 4-WP/10& 14
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PANEL  WORKILG PREZISNTED
SESSION  PaPen BI:
. OD-4 17 France
Cont'd (appendix
to OD 3-uP/6)
18 lire W. Hord
19 Mr. P. Rivoal
20 -
21 -
22 -
23 lir. P, Rivoal
24 -
25 -
& add.
26 -

DESCRIPIIOK

Elinination of problers resulting
from duplications and from the
non=participation oi come airports

lethod of eliminating duplication
and filling gaps in statistics
under the U.&. plan

Yethod of eliuinating duplication
and filling of possible gaps under
the French plan

Bxtract on statistical matters from
Report of the ICAO Observers on the
Third Meeting of the Regional
Conference of Civil Aviation (Bogcta)

Points to be considered in evaluating
alternative Origin and Destination

proposals

First Draft of Final Report of Panel
Part I

Text on Scope & Magnitude of the
statistics service to be added to
0D 4-iP/10

First Draft of Final Report of Fanel
Part 11

Pirst Draft of Final Report of Panel
Part III

First Draft of Final Report of Panel
Part IV

HOTES

See also: OD 4-WP/19
~Final Report, Appendix 6

~Final Report, Appendix 3

See also: OD 4-~WP/17
~Final Report, Appendix 7

See 0D 4-1P/16

Following document
0D 4-uP/28

Part I on OD 4-¥P/22
Part I & II on OD 4-WP/22 & 24

Part I, II & III on
0D 4-uP/22, 24 & 25
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PRESENTED

PANEL  WORKING »
SESSION  EAPER . DESCRIPTION NOTES
0D-4 27 - First Yraft of Final Report of Panel Part I, II, III & IV on
Cont'd Part V (Cont'd OD 4-WP/33) 0D 4-WP, 22, 24, 25 & 26
28 Mr. W, Hord Text on Scope & Magnitude of the Preceding document
Statistical Operation to be added 0D 4-WP/23
to OD 4-WP/10
29 Mr. H. ScGderberg Suggested paragraph in Final Report -
with regard to Questionnaire to
States
30 Mr. H. Scéderberg Suggested Questionnaire -
31 - Supested Guestionnaire -
32 Mr. W. Hord &  Report on sampling Cancelled by OD 5-WP/16 !
Dr. H. Kuiler <)
33 First Draft of Final Report of Panel  Part I, II, III, IV on :
Part V (continuation of OD 4-WP/27) OD 4-Wp/22, 24, 25 & 26
34 - Report of the Working Group on costs -
35 - First Draft of Fourth Interim Réport -
& add. of - the Panel
36 - FOURTH INTERIM REPORT OF THE PANEL -
0D-5 1 - Draft Agenda - g 3
S5c8
2 - Reproduction of OD 4-WP/24 - ’;(\G & E
S .
3 - Reproduction of 0D 4-Wp/25 - EE B
& add. and add. w'e



PANEL  WORKING
SESSION PAPER

0D-5
Cont®d

® N o W

10

11

12

13
14

15

PRESENTED

Canada

U.S‘

Mr, D.N, Miller

S,

Se

DESCRIPTION

Reproduction of OD 4-~WP/26 and
Appendix I of OD 4-Wp/26

Reproduction of 0D 4-WP/34
Reproduction of 0D 4-WP/27
Reproduction of OD 4-WP/33

Note on Origin and Destination
statistics presented to the
Pourteenth Session of the ICAO
Assembly

Suggested Questiomnaire Part 1
Suggested Questiomnaire Part II

Experience with Electronic Data
Proceasing in the production emd
use of Air Passsnger Origin and
Destination Statistics in the
U.S.

Redraft of headings to columns
(c) to (n) of Questionnaire

Reproduction of OD 4-WP/27

Second Draft of section of Final
Report = Part II — The meaning &
scope of Origin and Destination

statistics

Second Draft of section of Final
Report — Part III - Pogeible uses
of Origin and Destination
statistios

NOTES

Revision of 0D 4<WFP/30
~Final Report, Appendix 9

Revision of OD 4-WP/31
~Final Report, Appendix 9

=Final Report, Appendix 4

See OD 5-WP/10
~Final Report, Appendix 9

See 0D 5-WP/2 First draft

See OD 5-WP/3 Pirst draft
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PANEL  WORKING FRESENTED DESCRIPTION

SESSION  PAPER BY} NOTES
0D-5 16 Mr, W, Hord & Report on Sampling ~Final Report, Appendix 10
Cont'd Dr, H, Kuiler (Cancelling OD 4-WB/32)
17 & 8. Working papers comnected with -
corrig. Final Report
i8s Francs Bstimation of Annual Cost of This paper is now incorporated
world-wide Origin and Destiratica in ths tables appende¢d to the
statistics according to Alrport Plan  Coat Group Report (See Appendix 8)
19 Nigeria Need for Statistics of Origin and -
Destinatzon
20 - list of Woriding Papers of the Panel -Finsl Report, Appendix 15
Add, No. 1 on Origin and Destination Statistica
21 & Vorking Group Deascription of the two proposed Redraft of OD 5—WP/4
Add, Nos. 1-6 on Dsscription = schemea for ICAD 04D Statistics
22 Vorking Group Report of the Working Group om Cosis Preceding document 0D 5-WP/5
on Coats <Final Report, Appendix 8
23 - Suggested Redraft to replace Para -

S & 6 of OD 4-WP/22, Covering the
mathod by which the Panel dealt with
various elements in its terms of
reference.

24 S. Firat Draft for possible Conclusions -
and Recommendations

25 Dr. H, Kuiler Snmaaries which might bs added to th® -Final Report, Appendix 13
publication proposals presented in
Appendices 1, 2 and 6

26 - Draft of ssction of Final Repart. Continuation of 0D 5-WP/13
Evaluation of the advantages and
disadvantages of the proposed schemes
Part V
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PANEL  VORKING
SESSION  PAPER

0D-5
Conttd

27

3

32

PRESENTED

Mr. K, Gigbert
and
Dr, BE,¥, Steck

Dr. H. Truestedt

IATA

DESCRIPTION

Suggested Questionnaire Part 1

Review of Working Papers presented
to the Panel on Origin and
Destination statistics

Remarks relating to Part VI -
"Conclusions and Recommendatioms™
of the Panel's Final Report

Redraft of headings of columms (c)
to (h) of the Questiommaire

Paragraph to be included in the
Final Report (control of dis-
closure of data)

Final Report (Part II) - The
meaning and scope of Origin and
Destination statistics

Draft of Conclusions

IATA Statement

Draft section of Report on legal
obstacles

~ END. =

NOTES

Redraft of OD 5-WP/9
~Final Heport, Appendix 9

=Final Report, Appendix 14

Previocus document: OD 5-WP/10

'=Final Report, Appendix 9

See OD 3-WB/2

Redraft of 0D 5-WP/14
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ICAO TECHNICAL PUBLICATIONS

The following summary gives the status, and also
describes in general terms the contents of the wvarious
series of technical publications issued by the Inter-
national Civil Aviation Organization. It does not include
specialized publications that do not fall specificolly
within one of the series, such as the 1cA0 Aeronautical
Chart Catalogue or the Meteorological Tables for
International Air Navigation.

INTERNATIONAL STANDARDS AND RECOM-
MENDED PRACTICES are adopted by the Council
in accordance with Articles 54, 37 and 90 of the Con-
vention on International Civil Aviation and are desig-
nated, for convenience, as Annexes to the Convention.
The uniform application by Contracting States of the
specifications comprised in the International Standards
is recognized as necessary for the safety or regularity
of international air navigation while the uniform appli~
cation of the specifications in the Recommended Prac-
tices: is regarded as desirable in the interest of safety,
regularity or efficiency of international air navigation.
Knowledge of any differences between the national regu-
lations ‘or practices of a State and those established by
an International Standard is essential to the safety or
regularity of international air navigation. In the event
of non-compliance with an International Standard, a
State has, in fact; an obligation, under Article 38 of
the Convention, to notify the Council of any differences.
Knowledge of differences from Recommended Practices
may also be important for the safety of air navigation
and, although the Convention does not impose any obli-
gation with regard thereto, the Council has itivited Con-
tracting States to notify such differences in addition to
those' relating to International»Standards.

PROCEDURES FOR AIR NAVIGATION SERV-
ICES (PaNs) are approved by the Council for world-
wide application. They comprise; for the most part,
operatitig procedures régarded as not yet having attained
a sufficient degree of maturity for adoption as Inter-
national Standards and Recomimended Practices, as well
as material of a more permanent character which is
considered too detailed for incorporation in an Annex,
or is susceptible to frequent amendment, for which the
processes of the Convention would be téo cumbersome.
As in the case of Recommended Practices; the Council

has invited Contracting States to notify any differences
between their national practices and the Pans when the
knowledge of such differences is important for the
safety of air navigation.

REGIONAL SUPPLEMENTARY PROCEDURES
(supps) have a status similar to that of PANS in that
they are approved by the Council, but only for applica-
tion in the respective regionis, They are prepared in
consolidated form, since certain of the procedures apply
to overlapping regions or are common to two or more
regions.

The following publications are prepared by authority
of the Secretary Genéral iw dccordance with the

. principles and policies approved by the Council.

ICAO FIELD MANUALS derive their status from
the International Standards, Recommended Practices
and pans from which they are compiled. They are
prepared primarily for the use of personnel engaged in
operations in the field, as a service to those Contracting
States who do not find it practicable, for wvarious
reasons, t0 prepare them for their own use.

TECHNICAL MANUALS provide guidance and in-
formation in amplification of the International Standards,
Recommended Practices and pans, the implementation
of which they are designed to facilitate.

AIR NAVIGATION PLANS detail requirements for
facilities and services for international air navigation in
the respective ICAQ Air Navigation Regions. They are
prepared on the authority of the Secretary General on
the basis of recommendations of regional air navigation
meetings. and of the Council action thereon. The plans
are amended periodically to reflect changes in require-
ments and in the status of implementation of the
recommended facilities and services,

ICAO CIRCULARS make available specialized in-
formation of interest to <Contracting States. This
includes studies on technical subjects as well as texts of
Provisional Acceptable Means of Compliance.




DIGESTS OF STATISTICS*

ICAO publishesDigests of Statistics in the following six series:

Series F ~ Financial Data:

Series AT - Airport Traffic:

contains monthly and yearly statistics

for airports open to international traffic,

Series T - Traffic:
contains monthly and yearly traffic sta=
tistics for scheduled airlines. Informa-
tion is also provided by countries,

Series TF -~ Traffic Flow:

gives balance sheets and profit and loss
statements,

Series FP - Fleet and Personnel;
provides material on the number and types
of aircraft together with data on employees.

Series R ~ Civil Aircraft on Register:
contains annual data of Civil Aircraft on

Register, Aircraft weighing 20 000 1b
(9 074 kg) and over are shown by type.

includes statistics on the flow of traffic
carried from point to point. This mate-
rial is given for selected months, March
and September, of each year.

No. 90,' Series T-No, 19

Traffic, 1947-1961 ...... Ve e s e . sieees $5.50
No. 91, Series FP-No. 14

Fleet - Personnel, 1960 .:........ Wb e e s e .. $2.00
No. 92, Series TF-No. 30

Traific Flow, September 1961 ........cc.iivevrvnennnnnsnns $3.00
No. 93, Series F-No, 15

Financial Data, 1961 ..... ... niiiiiiirinnroviinervnsoosann $2.25

- No. 94, Series FP-No. 15

Fleet - Personnel, 1961 ,.......... fv e vereseraaes $2.00
No. 95, Series TF-No. 31

Traffic Flow, March 1962 ....... .. cviiiviimmurrrisicnaiosnrs . $3,00
No. 96, Series R-No, 1

Civil Aircraft on Register, 1961 ... ........... ceees cereneens $1.25
No, 97, Series AT-No. 2

Airport Traffic, 1961 ........... e e einneeas $3.75

* Trilingual publications - Format 27 cm x 21 cm (11" x 8-1/2"), A complete
list,of Digests already published is given in the Catalogue of Salable Publica-
tions which is sent free on request,

PRICE: $4.75 (Canadian) (Montreal)
Equivalents at date of publication:
Bangkok: 95,00 bahts Bucnos Aires: 380,00 gesos

Cairo L.E, 1,9000 Melbourne;: 42s, 10
Lima: 118, 75 soles Mexico City: 57,00 pesos
London: 335, 24, New Delhi: s, 23,75
Paris: 23,75 francs
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