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PREFACE

The idea for this study arose from a‘coufse I téach in Managerial
Ecqnomics at Colorado StatevUniversitj;  Thevgéneral skepticism of stu-
.dents with reépect to the relevance of economic theory to actual man-

' agement probléms and the lack of.avéilable illustrations of théory‘in
action made.it'apparent that a need exists for more studies to be made
into the opefétidns‘Qf a single industry and firm., Thus, this disserta-
tion was undertaken in an effort to identify and document actual mana-
gérial decisions made on the basis of theoretical ecbnomic'cqncepts,
methods 6fvanalysis by thch thesé chcepts have been made operational,
ard environmental éonditions encompassing decision-making. The accessi-
bility of‘Frontier Airlines and willihgness of campany officials to
provide data promptéd the seiection of this’particular firm and thé
| airline industry és oﬁjécts of étudygwith which to attack eléments of
these general‘probléms. |
‘ ‘Like so many . who haﬁé gone before, but ﬁnﬁoubtedly more so than
they, I am deeply indebted to'Professqr‘Wiison-J.,Bentley. Without his
COncern,‘patiehce; andvencouragémént,.I could not have finished the
degree, And I am\espeéiallj graterl for the‘priQilege of having been
~able to spen& time'in perédnal discussions and in observation of his
"approéch".' |

.To the othef‘members of my graduate committee - Professors S.-K,

Adams, E, J, Ferguson,’and R. L. Sandmeyer ?_I'express a sincere thanks

i3



for their time and effort spent in thi$ capacity.
I owe special acknowledgement‘and aﬁpreciation to Mr, John Clark
Coe, Director of Econemic Planning Qf’Frontier Alrlines, for providing
company documents andvsacrificing considérable time from a hea&y sched-
. ulé to discuss al; aspects of the study.
‘ ‘The final typing was done by Miss Velda Davis; for this and
numerous other tasks which she so gracioﬁsly performed, I am most

appreciative,
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CHAPTER I
INTRODUCTION AND PURPOSE
- Introduction

ExPépience, both és a student and gs an instructor, has persuaded
the guthop that most‘management students are not convinced of the prac~
tical relevaﬂce of the yraditional economic theory of the»firm to man-
 agement decision-making. Mqre presentation of theory frequently
,éupplqmented with hypothetical examples selected primarily to illustrate
coﬁcepts father’than refieqt reality, has not served well in making
disciples. Exppsitions of the analytical tools dccepted by theorists
as requisite to enlightened decisionqmaking arevabundaﬁﬁ. There is,
however, a dirth ofjstudigs and.illuét;ations of actual managerial .

' applications. Although the stated function of texts in managerial
eqonomic§ is to nqrrow the void between theory and practioeg‘much of
'fhejliteratu;e_is theoretical and admonitory rather than descriptive.
Thepre is usually a serious failurelto establish a sense of the complex,
.dynamiq antexﬁ in which such decisibns-are hade and an even greater
failure to spec;fy by real example or descrlption Just how firms go
about making the nacessary analysis.

All sources examined to date,iomittingvtéth in operations
_ research,vwhich'purport to.estabiish the.efficacy of economic theory in
‘decision—making, geherally follow one of fbur‘patterns::

~1. Highly mathematical, theoretical models dealing with



mgrginal cogt functions of public utility-type firms.
2. Questionnaire suyrveys of selected private fir@s to
gscertain‘if those firms gg‘in general use certain
economic conceptsbin decision~making.,
3. Occasiqnai citations by authofs of "examples'fdrawn
from Studies of various industries to illustrate a
partiqular concept. For example, "préof"of the
relevance 6f price elasticity of demand analysis
invariably consists of studies made for various prod-
ucts in agriculture or perhaps steel; the industry or
 firm cited, however, changes whep another principle is
introdﬁced_and the"proof" of application, if any is
given, comes from‘another industry better suitéd to
$1lustrate the comcept. |
4, Txtremely simple, fébricafed illustrations deviéedbin
én aﬁtempt to put "meat-on-the-bones" of pure theory.
It ﬁust he sfafed-that although‘the above c§ntributions are valuable»to
both students and instructors, they aré incomplete and often incon-
- vincing, More detailed study needs to be made into the operations of a
‘singie industry and firm to identifyvénd documentvdecisions actually
‘'made on the basis of theoretical economic concepts, methods of analysis
by which.these‘conqepts'have been made operational, and envifonmental
conditions encqmpassingldecisiqn;making. In short, there is g ﬁeed for
investigatien into genuine,’practical applications of theory as well as
for contributions fo theofy itself.
As objects of study‘with which to attack eleménts of these general

problems, the airline industry was chosen for analysis, with specific



attentlon given to a single firm in the industry, Frontier Airlines.

" Objectives of the Study

The major thesis of this study may be stated in a threefold

proposition; namely,

1.

2.

In

That economic theory is applied in managerial practice
in the airline industry.
That even in the face of insurmountable obstacles to

quantify all or any salient variables, theoretical

‘concepts nevertheless form highly useful frameworks

‘within which decisions are formulated and precipitated.

That in leSS'hostile environs, reasonable quantitative
approximations to theoretical functions are in fact

calculated and used with confidence in decision-making.

the process of validating the thesis, the study will narrow the

void between theory and practice by presenting a more realistic picture

of economic theory in action. More specifically, it will

1.

2.

Establish a more authentic sense of the nature of the
political, social, and economi¢c environment in which
decisions are made.

Identify in detail actual procedures used to make the
economic analyses pertinent fo decislions.

Note modifications in economic theory necessary to

render concepts operational in dynamic business situa-

tions, Limitaﬁions and complexities of exact applica~
tion of theory will be indicated.

Identify and discuss sources of economic data and



assumptions ungerlying their use,.
5. Ascertaln, where pQSSible; actual results of
decisions, |
This study does not attempt to cover all aspects of either manage-
_ment or economics, but deals with fundamental theoretical eéonbmic con-—
cepts traditionally cited in managerial economics texts, A summary of
these basic principles, adapﬁed 1arge1y’from Leftwich (1), is presented

in Appendix A,
Overview of the Study

If the logic Qf.fundamental concepts comprising the tra&itional
economic theory of the firm is practically applied by management in
decisi§n-making, then analysis of economic decisions should yieid
incisive evidence and information. Therefore, in order to accomplish
the objectives of the study, a two-phaSe‘analysis qf airline management
decisions is made.

First; a search of pecent literature is conducted in ofder to

1. Develop a portrait depiqting important aspects of the

| political, economic, and social environment of the
domestic air transportation industry and of Frontier
Airlines as it functions generally in that industry.

2. Discqover evidence of the prevalence of managerial
application of theory, both subjectively and quanti-
tatively, in decision-making throughout the industry.

This initial phase is subsequently pursued in
.Chapters-II and III,

Chapter II discusses industry environmental characteristics such



as economic aspects of gavernmental regulations which circumscribe the
Afeés.for‘cqrporate economic actions, ilmportant distinctions between
.¢lasses of commerical air carriers which have significant bearings on
Acompetitive conditions and, thus, greatly influence the economic deeci-
sions of individual firms, and product, marketing and operating cost
QhafacteristiCs which further identify major constraints within which
individual fifms must aqperate,

Chapter III delves into economic facts of demand analysis in air
transportatibn, and the kind and amount of attention given by the
industry to determinants of demand, price elasticity of demand, and
pricingvstrategies; in addition, it sets the stage for a subsequent
analysis of Frontier Airlines' revolutionary 50 per cent standby fare
decision; ‘

| The second phase of the study, contained in Chapter IV, consists
of detailed case analyses of selected economic decisions made by
Frontier Airlines in 1966, Information and data were obtained from
company documents and interviews with persons having partiai respongi-
bility for the decisions and related economic evaluations.

The basic objective of case analysis is to determine how the logic
of economiq theory is made applicahle in practice, both when reasonable
éuantitative approximations of theoretical functions éan be calculated
and when they cannot., This objective is accomplished by demonstrating
the mechanics of analytical procedures used hy Frontier, identifying
sou#ces of input data, specifying underlying assumptions, and noting
environmental conditions. Theoretical economic concepts providing the
fational foundations for the decisions include price elasticity of

demand, cross elasticity of demand, price discrimination, marginal



(incremental) cost, and marginal (incremental) revenue. The four deci-
sions analyzed are a major pricing decision, twoc new route application

decisions, and a flight scheduling decision.



CHAPTER IT

ASPECTS OF THE GENERAL ENVIRONMENT OF THE DOMESTIC

AIR TRANSPORTATION INDUSTRY
Introduction

Barnard (2) has demonstrated that it is possible to generalize
extenéively from experience in the management of every sort of business
and to form some notions that apply to a variety of industries. The
same is true of the applicability of certain economic concepts in
 decision-making. But, by confining a study of applied‘economic concepts
to a single industry and é single company, one can generalize to a
greater extent, One should find more in common and fewer differences
in principle and practice from one firm to another, and an investigation
~of the relevance of certain‘econdmic concepts in a single firm should
provide reliable insight into the operations of others similarly situ-
ated. But however much there is in common from one airline tg another,

there aré still important differences. ' All airlines are not brought
into being under similar circumstances, nor do the different geographi-
.cal, economic, social, and polifioal environments in which they con-
tinuye provide them with equal profit opportunities.

Since the end of World War II, the airline industry has emerged
as one of the nation's major industries., Increased speed of air

travel, improved comfort, convenience and service, lower fares and a



shift in the nation's travel habits have all contributed to the
spectacular growth rate of airline passenger traffic, which in the
last three years has averagedvover 16 per cent annually.
In ordef to further build the framework for the study, it is
desirable to estabhlish some of the rélevant facts concerning the general
environment of the domestic air transportation industry and of Frontier

Airlines as it functions in that industry.
Economic Aspects of Federal Government Regulation

‘The present system of federal economic regulation of civil air
transportation in the United States was established in the Civil
Aeronautics Act of 19%8. Since 1940, economic regulation of the domes-
tic airlines has rested in the hands of a fivemman Civil Aeronautics
Board (CAB), Airlines management prerogatives and competitive prac-
tices are circumscribed by the Board's edicts.

Some of the more important economic regulations pertinent ta this
study are summarized below (3). The analysis and discussion in future
chapters will reflect their influence on management thinking and
practices,

1. GQertificates of pﬁblic convenience and necessity are

required of air carriers to operate in intefstate
coﬁmerce. The certificates are to cover particular

" routes and méy be restricted as the Board sees fit.
For instance, the Board can require a carrier to make
certain intérmediate stops between twé points. But
the Board cannot restrict the right of a carrier to

add or otherwise change schedules.



2. A carrier cannot transfer or abandon a certificate
without the Board‘s approval, and once certified, is
under obligation to furnish reasonable service with
safe and adequate equipment and facilities. |

3., Applications for certificates are to be granted if the

- Board finds
essee that the applicant is fit, willing and able to
perform such transportation properly and to conform
to the provisions of this Act and the rules, regula=-
tions and requirements of the Board hereunder, and
such transportation is required by the public conve-
nience and necessity (4).

4, The Board may require operating reports from air
_carriers and may prescribe the system of accounts.

5. The Board may investigate alieged unfair or deceptive
practices or unfair methods‘qf competition in ajr
trénsportatipn, and may order the carriers to cease
and desist from any such practiges.’

6. Rates and fares are to be published and strictly
adhered to. Charges must be open to public inspec-
tion and filed with the CAB,

7. The Board must have 30 days notice‘of changes in
rates and fares and has the power -to suspend proposed
changes for 180 days.

8. Carriers are to charge just, reasonable, and non-
discriminatory fares.

9. The Board has authority to reject, modify or revise
any tariff. It can set exact domestic fares, minimum

or maximum limits, or both, Either upon complaint or

upon its own initiative, the Board may conduct a
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'hearing to decide whether a particular domestic¢ rate,
classification, or practicevis unjust or unduly pref-
erential., It may suspend ahy proposed tariff change
to determine its "1awfﬁ1ness".

10. The Civil Aeronautics Act contains a "rule of rate-
making" which reads as follows (3): |
In exercising and performing its powers and duties with
respect to the determination of rates for the carriage
of persons or property, the Board shall take into con-

sideration, among other factors:

1. The effect of such rates upon the movement
of traffic.

2, The need in the public interest of adequate
and efficient transportation of persans and
property by air carriers at the lowest cost
consistent with the furnishing of such
service, .

'3, Such standards respecting the character and

' quality of service to be rendered by air
carriers as may be prescribed by or pursuan
to law. ’

L4, The inherent advantages of transportation by
aircraft, ’ ’

5. The need of each air carrier for revenue suf- .
ficient to enable such air carrier, under -
honest, economicl and efficient management, to

provide adequate and efficient air carrier
service, . :

Classes of United States Commercial Air Carriers

There‘are nine generally recognized classes of operators in the
air tranSpbrt industry of the United States. These classifications are
used Ey thé Civil Aeronautics anrd in-connection with the egonomic
regulation of the industry and, under the Federal»Aviation Act, are

based largely on the scope of operations authorized or allowed by that



Act. Seven classes of carriers have certificates of convenience and

11

neoessity aﬁthorizing them to conduct regularly scheduled services (5).

The two mosgt impoftant and widely known classes and the ones germane to

this study are:

1. The Domestic Trunk Carrieré. Thefe are cufrently‘eleven

2.

In 1945, a separate class of domestic airlines, known as local
service carriers, was established to serve the passengef markets of

“smaller cities, Originally,_twenty—thrée carriers were established

trunk lines, most of which operate long~haul, high-

density traffic routesvbétWeen the principal traffic

centers of the United States. The airlines included are

American Delta Northeast United

Braniff ' Egstern Northwest Westernv

Continental: National = Trans World
The Domestic Local Service Carriers. These carriers

operate relatively short-haul routes of lesser traffic.

density between the Smallér'traffic centers and hetween
these centers énd-principal centers, The\thirteen air-

.flines comprising this class are

Allegheny Lake Central = Ozark  Southern
Bonanza Mohawk Pacific Trans-Texas
- Central North Central Piedmont ‘f West Coast

Frontier

Local Service Carriers

but due to abandonments and merges, anly thirteen are presently

operating..
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From their beginningé, local servige carriers have operated at g
| diéadvantageAWith respect . to the trunk cérriers.
' 1, Traffic potential has been limited due to
‘<a.' competition from weil estaﬁlishéd forms of surface
transportation, espeCially the-automobilé.
b. Relatively short iength of hbpé. Thié greatly
reduces the inherent advantages of air transporta-
‘tion ofer surfaée frahsportatioﬁ,namely, speed and
fréquency of scheduleqd service.
2. The relatively short length of hops and small amount of
tragffic make the type of plahe adapted to.trunk oéera-
tions not as well suited for local service; Yet on manyv
rogtes, trunk,and locai service carriers compete fbr the .
available traffic; B
FBQ'VAir transportation fares are at a comparati&ely high
‘1evel‘with respect to surface traﬁsportation and this,
-cbupled with lower tréffiévpotenfial, has‘thrawn a sub-
. stantial burden on thé-government in the form of air-
' mail éubsiay payments. |
Trunkline carriers' priﬁary interest has been and is in the long-
vhaul.t:affic. With thishin mind, the‘Bogrd established localvservice
qarriers for the sﬁécific purpose of developing the‘short—haul, local
"markets. To prévent'local-servi¢e carrieré are competing wifh trunks -
 and tb insure adequate service af the,smaller cbmmunities,vthe Board
‘hés frequently required local-servide cafriers‘to serve éll pbints on
fheir rbqtes on all flight$. RestrictiOns of thisvsorf are being

_'liberaliZed, especially in Board attempts to reduce the subsidy
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‘requirements‘ofilocal;service carriefs. For example, where new‘routgs
are‘authorized, the Boafd permits "skip-stop" sérvicé bétweenvterminals
aftér each intermediateIPOint has rgceived two daily round trips, with
”the;exception that where a trunk carrier provides service between the
terminals, the loqai-service carrier‘is normally réquired to make at
léast one intermediate sidp.

Althdugh local-service carriers now have permanent cértificates,
 the Board has_ﬁhe péwer to énforce a policy which requires Intermediate
points naﬁed in a carrier!s éertificate to show an average of at least
five enplaned passengers per day qvér a test period to warrant authori-
zation for permanent service. Under this so-called "gée-it—or-lose-it"
- policy, aervibe to such points will be withdiawn if’fhis.condition is
:not mef, | | |

LOCal-Sérvice carriers are heavily‘subsidized by meaﬁs of air-mail
payments in excess 6f the "service rate", The-"service rate' is con-
sidered the "cdst"of transporting éir mail and‘QOnsists éf‘two parﬁé:

'1.‘ A uniformnton-ﬁiie rate of 30,17 Ceﬁts per tohemilé.
2. A tgrminél charge per pound of mail ehplanéd which
_ variesﬂby class of airport'froﬁ-ﬁ,BQ cehts per pound

at. thé largest aiiports to 33'..23; cents at the smallest

airparts. 2 | |
'All éirlines are pald the same 'service rate' for trahsportingvmail,
.but the local Service carriers receive additional mail pay based on
their "need", The "need"sﬁbéidy makes“up the*differeh¢e between the
carrier's‘costs'incﬁrred by"hoﬁesi, economicél'énd effi¢ient'
'management'k and its fejendes reoeived from"jﬁst and reasonabie rates".

Local service carriers are currently paid a subsidy rate per
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seat-mile flown per month Wthh varies inversely with traffic density
bas measured by the average number of alrcraft departures per -station/per
; day. To prevent carriers from receiving more.subsidy than needed, an-
other formuia—system is uéed to’récoﬁp'earnings‘in excess of a pre-
Séribed rate,ofvreturn on investment, A sténdard rate of feturn is
computed forleach airline and is a welghted average of a return of 5.5
per cent on debt capital, 7.5 per dent'on ?referred‘stock, and 21.35
per cent on common stdck eqdity, subjéct to‘a‘maiimum over-all return
of 12.75 per cent and a minimum df 9‘per cent, Fifty per cent of aﬁy
profits above the standard rate of réturn, but not exceeding 15 per
cent of the standard, must be refunded, and 75 per cent of any addi-
tional profits must 1ikewise be refunded, The Board does not permit
‘subsidy to .be paid for flights performed on routes which.the Board
désignates as-nonwsubsidydor‘subsidy-reduction rbutes (2).

o Today, do tfﬁnk carrier éxcépthadtern recelves é "'need" subsidy
and the Board is attemptihg thtbugh a variety of méans.to gradually
reduce and eliminate the $65 million annual‘subsidy how paid to the
local service éarriers’as wéll' Local service carrlers, particularly
Frontier Airlines, insist that the best way to reduce subsidy is

~through route strengthening.
Product, Marketing; and Operating Cost‘Chéractéristics
The Product

v Alir carriers in essénce dfferioﬁe comhodity - arrivals.‘ But for -
purposes of analysisvand decision-making;‘it is necessary to think in
terms of"the product" ‘ |

The "product™ of air carriers is the sum of the equlpment
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' services and schedules which they provide for the trayeling public.

The various elements of the product include:

L.

: Equ#pment. Mddern equipment is a potent competitive

o weapon,‘and'equipment parity is virtually esSentiél

2,

to the maintenance of a competitive position. The

customer appeal of new equipment is due in part to
its increased speed, greéter comfort, and improved
schedules, The sheer psychdlogical attraction of

the "latest innovation" is also a major factor.

Scheduling. Schgdulevfrequency is an important com-
petitive considération. The ¢arrier with infrequent
service or with lesslfréquent service than its com-
?etitor is at a disadvantage because it does not offer
the "full-line" available on 1ts competitor,

Times of arrival and deparfure at‘major traffic

points likewise play a crucial competitive role, as

- does guality of schedules. In the latter, the number
-of intermediate stops, the type of equipment used, and

 the configuration basically determing relative "quality!''.

Optimum scheduling involves a compriss between

equipment availability and utilization on the one hand,

"and.the most attractive'schedulefpattern‘for each route

point. served on the other,
In-flight service, Meals, drinks,‘movies,:music,
attractive stewardessés and other "frills" provided to-

keep the passengers comforfable and'happy are relatively

low-cost and are used competitively in an attempt to
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differentiate ﬁhe'produét.. They are a basl¢ part of the
"pnoduct" offered by each carrier. |

k4, Ground éervices. Airlines glso try to offer services
which will keeb the~passengervhap§y on the:ground as
well. as in:the air, VWhether in sugh areas as reserva-
tions, ticketing procedures, or baggage handling, there
1s considerable rivalry to be at least as good as the

competition and preferably better.

. Customers

In the airline industry, as in others, "the éustomer matters most™,
Every manager must continuwally ask himself héw his plans will affect
the carrier's customers, Questions of pricing, scheduling, ér adver—
tiging may require detailed projections and calcylations, but the point
- of reference;from which to éonsider most‘if not all_policy decisions is
v_that of customer reactiqn._ This réquires a consideration of the people
the carrier desires to serve. |

There are a number of ways of classifying passengers. Among these
commonly regarded as useful are (6): |

.1; Frequency of travel.,

a, Regulars are people who aIWays fly by the particular
airline, and are valuable té any airline since over
a féw years they may each spend hundreds of dollars.
 They deserve that little extra attention usually
péid to the'fgood'fcustQmef‘who sustains the fortunes
-of the airline,

b. Ocqaszona}s are people who sometimes fly by the
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particular airline, They characteristically choose
a carrier because of its specigl features ér bedause
its schedules permit achieving desired arrival
times. | |

C. First:timers:

(1) By the particular airline, They may never fly
| again by the particular airline, became
occasionals, or beéome regulars,

(2) By any airline. They may never fly again by
any airline, or by the particular ajrline, or
they may Eecome occasionals or regulars.
First-timers represent a chailenge becéuse
they are uncommitted; they are the people who

cause any alrline to grow,

Income, Airlines must take account of the different

spending powers of their passengers. The element of
product that is usualiy referred to as "services
extra-to-garriage® is, within the limits of CAB regula-

tions, characterized by the ability of people to pay more

"than just the bare minimum to travel by air from one
-place to another, Knowledge of the distribution of their

' passengers‘ income-ranges enables airlines to direct

their marketing with greater precision, The importance
of personal incomes ify of course, less in expense-
account travel.‘ There, it iﬁknecessary to aSsess the
prosperity of firms rather than individuals.

Occupation, Knowledge of the occupations of its
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passengers provides airlines with a means of identifying

 them in the population at large. This is particularly

- useful in considering ways of attractiﬁg businessmén to
alr travel, but its usefulness is not confined to busi-
néss traffic. It may be helpful to know, far example,
that a sizeable proportion of holiday traffic is composed
of'schoolteachezs‘or professional men; then sales promo-
tion efforts can be aimed directly at these pecple,

Airlines usually consider businé#s travelers and pleasure travelers
to be significantly different sorts of traffic, Characteristically,
fhe former contains more regulars, and the latter more first-timers.
Businessmen are usually more goncerned with frequency ofvsarvice,
regularity and punctuality than areépleasure travelers. Tfavelers on
,buéiness'have been the lérgest source of demand for first-class seats,
"but recent significant changeé iﬂ the travel habits of businéssmen have
caused carriers to make substantial‘alterations in seatingv
anfigufations.

Useful designations for airline traffic are summarized in Table T
(6), At present, passengers form by,fav the large proportion of air-
line customers. Passengers are the ﬁraw materigls'" of an airline.
organization, and as such théy are mixed up in the process of

production.
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TABLE I

CLASSIFICATION OF AIRLINE TRAFFIC

" Airline Customers Traffic Qustomers Generate

" -

r

yo " - u - p—

Passengers R 1. Passengers .
’ : ' 2. Free Allowance Baggage
3, Excess Baggage
4, Hand Baggage

Shippers. 1. Mail _
2. Ordinary Freight
3. Express Freight
Charterers v 1. Bare Hull Charters

2, Aircraft and Crew Charters

Selling the Prodggt

sting various fare ﬁlans, airlines have differentiated conditions
of passenger Carriage té develon separate'markets, Examples of these
markéts are giVen.in TablevII. Aiblines must caréfﬁlly assess the
value of these divisions'of thg passenger market, If they do not rep-
resent abjding features of demand, but rather artificially stimulated
and temporary phenomena, then they may be mére nuisance than they are
wo#th, Airlines are justified economically in differentiating mafkets
. ‘ . .
1. Some paésengers are peréuaded to leave a 1éss profit-
able and enter a more profitable market, and/or
2, Some people'are persuaded to fly who would not other-
wise have flown, and

- 3. The ingreased net profit resulting from increased
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traffic due to promotional fares exceeds'the decreased

. net ?rofit resulting from‘tramsfef customers,

TABLE II

'MARKETS OF PASSENGER CARRIAGE

T — ety

Fare Plan ‘ Markets of Passenger Carriage

Regular Fares 1. First Class
2. Coach
3, Economy

‘Promotional Fares 1. Excursions

, 2., Family

3. . Youth
L4, Military Standby
5.

Regular Standby

With fespédt to regular fare,service, somg . of thé"extrasmto=
‘cafriage".that are used to distinguish the various classes of passenger
tfansport are=-' |

1. Separste compartménts...

2,1 More‘legfroom and elbow-nqom,

| 3.' Better food and free drinks,

b, A highen pfoportién of cabin attendants to each

| passénger;‘ |

waevey good the prddﬁct, it still must be soid,b’Aside from pro-
‘motional fape schemes, alrline sales prograQS‘typiqally include adver-

tising and'promotion as the most important elements. The objectives
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of these efforts include:
1, Establishing a'uniéue and fa&ovébie corporate identity.
2,  Identifylng the carrier'With a particular region, route,
or destinatjon, o
3. Qogvincing cﬁsﬁomers-of‘the supefior product pf the |
¢érri er. | | |

k., Persuading people to travel by air.

Opeggting‘00§ts'

In the air transportation industry, "output"is‘measured in a num-
' ber.of‘wayé, depéhding on the use of the data. ReVenue passenger miles
and'reQenué ton miles are frequently used, both being measures of dis-
tance, which is what the user of air serﬁice pays for.

Far elevén trunklin@s the averagé unit line~haul operating cost,
in centsbper,reveﬁue ton mile (RTM), is approximately 3Q,52, while the
N average for thirtgen iqcal service cérriers is approximately $1.00 per
RTM (7).  The vast differential in expense level between the trunklines
~and thé local service carriers is generally agreed to be due to basic
differenceS’in garrier rbute structures and'the characteristics éf
Servicq and traffic generation whiCh afe inhereﬁtly determined thereby.

Fof'éxample, the average trunkline flys gbout twice.as many route
miles (apprQXimatély 6,000) as the average logal service line (approxi-
‘mately 2,900). The average‘distanée,betWeen stations served by the
.relatively shd;t-haul local carriers (68 miles) is approximately one-
half that of the relatively leng-haul truﬁkline carriers (122 miles),
but the average . total number of stationsg operatéd is appro#imately the

same (43 to 46 stations). Thus, local carriers seryvice and staff more



22

stetions per route mile, putting them at an automatic cost disadvantege°
-This basic cost handicap is further»compounded by certificate provisions
limiting the logal's ability to aperate nonstep serviceé juetified by
traffic demands and this further increases the differeniial between the
average aircraft stage distance of the avefage,trunkline (approximately
375 hiles) as compared to that ofbthe average local carrier (approxi-
-mately loo,milee),' Also, siﬁce the gverage local carrier generates
1ts traffic fro@ smeller cities as compared with the average truﬁklines
: the‘local carrier achieves less then 10 per cent of the daily traffic
géneration per route mile echieved by the average trunkline (approxi—
mately 17 daily RTM per route mile wversus 197).

These operating characteristics are representative of the kinds of
differences in route characterlstics between locals and trunklines and,

thus, serve as a basls for ldentifying the differences in unit line-

"~ haul expenses (7) In general terms, then, unit 1ine-haul aperating

costs (in qents per‘RTM)vvary inversely with distance of aircraft flight
and traffic haul. There is less generalbegreement on the relative de=
gree %o which other'eost;causative facters influence unit cost levels.,
‘ Tbeée_include:

1. Skill of management.

2, Difference of basic wage and price levels between

carriers. |

3, Scale or ”size"of Operations,

4, Volume of traffic serv;ced.

5. Per cent of capacity utilized (load factor).
These and other cost-causative factors all have their individual and

cumulative influence on line~haul unit operating costs.
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Alrline costs are officially divided into two major categories,
dineet costs and indlrect costs,

Dirgct cests generally refer to the cogts of the actual transpor-

tation the user buys on the aircraft operating costs. Aircraft oper-
ating costs, typically oompoeing 50 per cent of total operating costs,
consiet of‘the expenses of:

1. r Flying Operations.

2. Direct Aircraft Maintenance.

3, Aircfaft Depreciation.

4, Applied Alrcraft Maintenance Burden.

These costs are basically incurred on a time basis, although there are
~areas for debate such as Maintenance Burden. Flying Operations and
v‘DireCt Maintenance arevclosely related fo hours of flight, and Depreci-
ation, althqugh'an annual charge, reduces to an hourly one depending
upon the annual rate of alrcraft utllization.

If the cost of operation for a specific aircraft is reasonably
constant per hour, it follows that any measure of its line~haul costs
(for instance c¢nts per available ton mile) will vary directly with the
number of miles it can fly in an hour -- that is, realized speed,
Industry aperating statistics show" that as speed increases with in-
creasing etage distance, the line-haul direct cost per mile corre-
spondingly decreases (7).' Since it-is less costly to fly the airplane
for eegh mile as the distanqe between stops increases, 1t follows that
the direct cost for each seat or available ton of capacity provided
'also becomes less costly on a mileage ba31s as stage distance increases.
Thus, the dipeqt unit cost of capacity utillzed,-measured in revenue ton

. miles, will likewise. decrease.
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A similar result obtains when diréct unit costs are compared as
between two types of aircraft, say a lafge jet as used by trunklines
versus the smaller twin engine piston aircraft widely used by local
carriers, The large-capacity, high speed jet, ﬁsed oﬁ route structures
having long average stage distances and which generate sufficient
traffic to feasonably use the great capacity available, shows a signifi-
cantly lower unit cost in cents per RTM than the smaller-capacity,
‘slowér piston éircraft usedbto service shorter éverage stagé distances

and carry smaller average revenue loads.

Indiregi‘costs generally refer to the costs of selling and
servicing the traffic carried plus general ground support and general
supervision of the enterprise as a whole., Basic categories of expense
accounts.included are: |

1. Direct Ground Equipment Maintenance,

2,  Applied Ground Equipment Maintenance Burden,

.3, Grbund Equipment Depre#iation.,
L, General Services and Administration.
A, Passenger Service.
B. Aircraft and Traffic Servicing,
C. Promotion and Sales,
D, General and Administrative.

In addition to costs of plant and station facilities, these cate-
gories include sﬁch specific éostS'as promotion, sales, reservations,
ticketing; 1oading and unloading tfaffic, accounting functions and

.related superviéory pefsbnnel.- The basic expénSe cafegories are
‘roughly proportional to the number of traffic ynits serviced, primarily

passengers, and are nqt; in contrast to direct costs, closely related



to the hours of flight, Even those ground expenses required solely to
service aircraft at stations‘are related, at least indirectly, to the
volume of traffic since aircraft movements are basically tailored to
traffic demand.

Once all the ground functions have been performed to promote,
sell, reserve space, ticket, and load a passenger on the aircraft, the
“bulk of these servicing cosfs have been incurred. In‘terms of per
passenger expense, it then makes little difference the number of miles
he'moves in the aircraft; but it does mean that the passenger moved
over a long distance will produce a lower line-haul unit cost (cents
per RTM) than one moved over a short distance.

Qafrier operating costs in cents per RTM arising from the several
variable and interrelated factors of route structure, service charac-
teristics and traffic are a function of revenue ton miles per departure,
the so-called Service and Traffic Index (STI) (7). This relatively
simple index, shown in Figure 1, is widely considered to be accurately
responsive to changes in any of the basic service or traffic charac-
teristics of an airline operation, singly or in combinationo' The STI-
‘Unit Expenses trend line is intended to show just that: the trend of
unit cost in relation to S8TI Value, rather than the precise cost level
which should prévail for a given STI for all carriers. While the STI
does not account for the impact of all cost-causative factors, it does
respond to service and traffic characteristics which exert primary in-
fluence on costs. The'STI-UhitvExpénse trend line dees indicate the
degree of cost dhange which isbeXpeéted to occur if a carrier's STI is

advanced by improwvement im the aforementioned characteristics.
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Figure 1, Total Operating Unit Expenses and the Service
and Traffic Index

Efficiency of effort may be expressed by costs per ton and seat-
mile flown and sold. But in the airline industry this ratio is largely
determined by factors other than the quality of management. Because
every journey, irrespective of its length, gives rise to broadly similar
efforté in selling, ticketing, reservation, maintenance, embarkation,
and disembarkation, costs per @ile tend to vary inversely with the
lenéth of journey. The shorter the journey the higher the cost per
mile flown»beqause the fixed costs of efforts in marketing and produc-
fion are spread over fewer miles, Therefore, an airline with relatively
short average journey léngths must faCe_higher costs per mile flown,
all other»things being equal, than an airline with relatively long
average Jjourneys,

Fer decisionrmaking,.it is usyally difficult to establish the cost

of a single route. Nevertheless, an estimate must often be made and



the following general cost classifications are useful in making the

analysis:

1.

Variable costs. Costs incurred solely for a route, and

that increase directly with the amount the route is
used. For example, an increase in flying hours on a
route would increase such costs as maintenance, fuel,
0il, and landing fees, all directly attributable to the
route,

Fixed costs. Costs that do not vary with output in

the short run and that can be attributed entirely to a
route. For example, if an aircraft and crew were used
exclusively on a route, the total depreciation and
grewing costs would be allocated to the route.

Apportioned costs. Unavoidable costs that are a portion

of total costs relevant to more than one regional route
and which are reasonably attributable to each. For
example, portions of the total cost of a station may be
attributed to a number of routes using some ""reasonable™
basis,

Overhead cost. Unavoidable costs that do not directly

pertain to routes but which must be "shared" arbitrarily.
For example, legal and administrative costs are real
expenses that must be covered; but, if a route or group
of routes ceased to be operated, §t is not l1likely that
these costs would be reduced by an amount equal to the

proportion charged,

27
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Areas Requiring Economic Decisions

The Civil Aeronautics Act sets forth a general declaration of
policy designed to guide the Board in 211 determinations of public
convenience and necessity. In that policy statement, one finds that
the Board is to pursue the activities of both promoting and regulating
air transportation. Promofion and regulation in turn are to be carried
out in pursuit of multiple objectives: highest degree of safety, sound
economic condifions, proper adaptation to the needs of domestic com~
merce, the Postal Service, and the nationai defense. Competition is to
be employed as a means "to the extent necessary'.

Malcolm A, MacIntyre, former president of Eastern Air Lines, Inc.,
set forth in a recent address the general compeﬁitive economic problem-
- areas facing managerial initiative under govermmental control (8), The

. areas he idéntified'will serve as additional general framework within
which the relevance of certain fundamental economic concepts of the
theory of the firm ﬁo managerial decision»making will be analyzed.-
They include:
1, Price Setting.

2. New route applications.

3, Product development promotipn and differentiation.

L, Cost estimating and control,

5. Egquipment selection.

6. Flight scheduling.



 CHAPTER III
DEMAND ANALYSIS IN AIR TRANSPORTATION
Introduction

Thé theory of demand in all its ramifications constitutes a major
portion of the traditional econemic theory of the firm, And, on the
application side, a progressive management must devote.substantial
amounts of resources to analysis of determinants of demand, changes in
demand, elasticity of demand and pricing strategies since the economic
facts of life definitive of these phenomena ultiﬁately determine the
firm's sales and revenues., |

This chapter identifies and.discusses eéondmic facts peculiar to
demand analysis in air transportation. It also demonstrafes that firms
in search 6f added profit formulate policies within the framework of
economic theory and, thus, make theory practical and useful though
lacking statistical measurements of imbortant variables. The corporate
actions»reported with respect to product differentiation, advertising,
and various pricing schemes demonstrate specific attempts by firms to
implement economic theory in crucial decision areas. F_’Lr;ally.j this
seétion,bby deécribing important énvirénmental charactéristics, lays
additional groundwork for a subsequent case analysis of Frontier’s

50 per cent standby fare decision.

29



Demand for Air Transportation

Demand for a product‘is‘defined as the various qﬁantitiesbof it

‘which consumers are willing and able to take off the market at all

possible alternative prices during a given time period, other things

constant,. Factors which have been shown to have a signifidant influ-

ence on demand for air transport between any two points include (6):

1.

In

The population sizes of the two cities and the distance
between them, |

The natural obstacles to ground transport and their
effect on the time-saving of air transport.

The occupation of the people who inhabit the area
served, o | |

The state of the over-all economj;

The vafidus seasons of the year, days of the wegk;

and the time of day. Traffic changes from winter to

summer, from weekend to weekday, from day to night,

and from certain hours of the day or night to others.
The number of stops. Generally, the less frequent the

number of stops, the greater is demand.

The frequency of sérvice,v A wideiy a¢cepted rule in

the industry is that traffic tends to increase more
than proportionally with_increases in»ffequency‘of
service, | |

The timings-of-sérVices. As would be expected,

certain timings, particularly arrival times, are more

. attractive to customers than are others.

the air transport industry, quantity demanded seldom matches

20
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quantity supplied sihce usually either too little or, moré likely, too
much capacity is provided atvany given'price. Since_airlines'afe
unable to "produce' output in times‘éf low deménd fér stock accumula-
tion to be sold later at timés éf_high demand, they tend to equip them-
seives to deal with peak démand to avoid losing any‘traffic. They then
seek to utilize fhis jidle capacity and reduce coéts by schemes to
generate more off-peakvtraffio.

Demand forecasting is very iMpoftant in the air transporfation
industry. Airlines list the following factors as‘relevant in the prep-
aration of a forecast (9)#

1, Past company and industry érowth.

2; General economic activity. | :

3. Typé and capacity of éiﬁcraff and;equipmentfavailable.

4, Action of competitors, |

5. Seasonal variatioms. v -

6, Probéble effects of CAB decislons upon éxisting'

competition. | -
7. Judgment of company exécutives.
The two leading forecasting methods are:v
1. Trend and cycle analysis; using standard time series
,énalysiqun data provided by historic sales records.
. The objective is to discover lbng—run growth trends
and cyclical and seasbnél fluctuations,

2. Judgmént of compahy executives, based on wide experi-

enéé'and a "feél" for the market, |

All reports on the airbtransportatioﬁvindustry show phenomenal

growth‘in industry demand with growth rates in the near future expected
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to he around 15r17 per,cent annually. vHistoficaily, at least two-
thirds of all domestic commer01al flylng is done by busine ssmen, and
much of the increased demand over the past few years can be accounted
for by more business flying, Much of the increased business travel is
essential, having been'creafed by the expanding»operatiens of many com-
.panies which require repeated'trips by company officials and profes—.
sional emplo&ees (io). With no reduction in the national economic
growth rate in sight, airlines can look forward to a ccntinuing excel-
lent base, - | |

However, some business travel is not so essential, Firms with
inereasing earnings are sending more lower-echelon'managers as dele=
gates to conventions and conferences, Not only do such trips benefit
the companynbut'they alsa improve employee relatiens. Wifh fast,
medium-range jet service between mofe and more cifies; "trouble-
shooting" trips or customer relations ﬁrips can beg made easily and
quickly. Such flying impresses clients and seems to be gaining as a
status symbol ae well as a'coapetitive neeessity.

The,most’signifieant trend fbf‘airlines tqday,,eutside of increases
in militarywrelated travel,_is the increase in pieasure traVel, Due to
the continuing,érosperitj ofifhe ecenohy, mere_aiscretionary income is

going for travel, partiéularly air travel, -According to Business Week

(10,

Flying is taken so much for granted, particularly by young
people, that a whole new, and surprisingly large, market for
airlines is emerging--what might be called adventure and
impulse flying. As tenuous as this business sounds, many
‘such travelers are likely to keep flying, for whatever
reason, the rest of their lives, ’

Competltlon for passengers has been getting progressively more

intense and airlines have eagerly sought to ingrease traffic by means
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other than price‘reductions, Among>thefrecent atfempts to shift the
individual firm's demand curve to thé right -~ and, as most firms follow
suit, ﬁhe industry demand curve -- 1s the decision made by American
Airlines in 1964 fo retainbtheVServicéslbf,the big‘érédif card company ,
Ameriéan EXpress (11). ‘Sinceltheﬁ, other cgrriers héve'signed contracts
with credit card companies{‘ The objéctive is to get more pleasﬁre
travelers to fly by letting them, as cre@it cérd holdérs, pay for their
tickets in installments. The reasoning is thét.for'many fravelers, a
'trip now Qith‘a‘year to pay is too enticing to pass up.

Thus, the firm and industry demaﬁd curves for air transportation
are shifting to the right, due in part to Some of the factors named

above,
‘Changesvin Demand for Air Transportation

A change in deﬁand result§ when ﬂhé coﬁditiénsvheld‘constant in
defining a given state of demand change, Thus;°insteéd of a price de—
crease, a given firm may actively seek to inqréase thé quantity it
gells by,influencing cdnéumer preferences through froduct differentia-

‘tion and product advertising.,

Produc? Qifferen@iaﬁion

Pfoduct:differenﬁiation is aefined as thé e#istence of a prefer-
ence, re§1 or fancied, in the mind o.f-kthe buyer f{m the product of a
given seller. The diffefentiability of an industry's prodﬁct is a very
important trait of market structuré since it‘will'likély influence the
character of competition, particulérly‘product cémpetition. The objec~-

tive of a firm in a givén industry with respect to attemptsbto
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differentiate its prpduct'is to create a body of customers, present and
prospéctive, who Qonsider its "bfand"somewhaf‘superior‘to §thers.' To
»do 80, it must méke cohsumers think that its:brand haé gnique and supe-
rior‘characteristics.v If it is succeszul, it‘will, among other things,
cause aﬁ increase in demand‘for its product relative fo‘fhat‘of
competitors. |
At first glance; air tfansportation does ﬁ6t appear to.-be a
readily differentiablé product because airliﬁes:
1. Charge essentialiy the same fares.,
2. Fly at the same speeds, thus making elapsed times
between cities equal. !
3. Use standardized aircraft.
b, Provideieésentially,the same“in—flight comforts and
amenities. | | |
5. Profide comﬁarable service in ground passenger
handling facilitiés; |
6. Have comparable safety records,
Thus, if twq'airlines serve the same city-pair'with.comparable quality
service, it may seem that,‘aside from a‘pricé‘differehtial, one of them
could do very‘little‘to cause a significanﬁkpréfeféncé by‘cénéumers for
its flight. And yet, competitivé product improvements and other at- |
tempts gt product differeﬁtiation afe:§ery'important competitivé prad—
tices on the partﬁof airlinés. |
‘The threé main kinds of product improvément whiéhvproduoe
HSucceséful" product differgntiafion‘a}e: | |
1. Reducing scheduled fime of flights. The spéed.adfan-‘

tage of air travel over other means is one of the main



reasons for the continued growth of air traffic rela-
tive to, and at the expense of, other means of travel,

particularly on long hauls. 'Hdwever,_small.changes ar

’advantages in elapsed flight time would seemingly be

| unnoticed by passengers or would npt be parﬁicularly

important due to long ground travel times to and from

 ajrports.

Increasing the frequéncy of available flights. A
widely accepted notion among airline managements is
that air travelers are more apt to seek a reservation

with a carrier which is known to offer frequent

" flights. In fact, if a cérrier.experiences a decrease

in demand for its service beﬁween é,city-pair and is
seeking some way to minimize the effect cfrthe result-
ing lqw-load factor .on its.overrall prqfité, it will
usualiy not redqcevﬁhe nuﬁber_of flightS‘offéred,Per
day. To do so mayvfurther.reduce iﬁs lead factor as
regulér and_poﬁential,gustomeré grav1£atevtdtthé‘ofher
airlines, Thus,'in anbattempt to lower costs by
reduqing the_quantity of service'bffeféd; such'é carrier
would likely be féced_with even greatér,deéreases'iql

revenue as traffig is lost not onlj from flights can~

~ celed but also from its remajning flights as well.

Employing faster,:larger,‘and:more‘cpmfortable airoraft.

In marketS‘whére néw aircréft‘have been 1htrodu¢ed, the

.carriers making the innovations have'qonsistently

experienced significént»increases in trafficvamohg

35
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people who would not othefwise have flown, as well as
transfer of fréffic fromvcompefitors not equivalently
equipped, even with higher prices;‘

With apparently increasing vigor and enthusiasm, airlines are
seeking to’tap>the near unlimited_potential market for air transporta-
tion. Competitive actions taken individually have the aim of shifting
the demand curve to the right for the individual fifm with respect to
competition, = At theé same time; however, éuéh aggressive competitive
behavior serves to draw an ever increasing‘number of customers into the
market, thereby increasing tatal market demand as well,

One costly aspect of this qompétition is the race to‘secure air-
line stewardesses (12),

Millions of dollars are spent annually fto find young ladies

with the precise qualities that will insure their rapid de-

parture from the company, The better the stewardess the

girls will make, the better are their prospects for marriage

seee Despite this apparent waste of money, the search for

and training of these girls goes on at an ever costlier

‘pace. » '

Each major airlihe maintains a lavish ;raining’schpol, apd the
investment in each girl by thé.time she graduates ranges from $1,000 to
$3,000. Averagellength of employment is eightéen months, In fact, one
trunkline, American Airlines, has recently been runhing a series of
cértqon-ads in‘leading national publicatioh$ depicting a negulér custom=
_ er'WHo‘is.sgrprised to find that his regular‘fiight no 1onger has his
favoritevstewardess sérving it. The captain‘gkﬁlains that she hés just
mérried. The meésage the airline is promoting is, of‘course, that it
dffers stewardesses who are so charming and beautiful that it cannot

- keep them and that the customer will find his flight all the more

enjoyable because of it.
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Delta_Airlines also is using ads éhowing photégraphs of oné of its
stewardesses as she performs her duties with wide smiles. The caption
‘reads that the airline's aim and her job is a "héppy'ship", that
Delta’s‘ffiendly stewardesses have a special knack for helping éasseﬁ-
gers enjby their travel,‘and that customers will thofoughly eﬁjoy
Delta's unigue brand of personal service. The reason fof these large
.¢ompetitive expenditures are obvious: to attempt to differentiate the
product and fo increase the individual firm's demand. A report in

Busipesé Week concludes (12):

Why are airlines so willing to run what one vice-president
calls "our school for brides"? They wouldn't have it any
other way. With most planes practically identical, the
fares the same, and the food similar, the only noticeable
difference is the quality of cabin service. For many
passengers the charm and attractiveness of the stewardess-~
or lack of it--personify the airline,

Perhaps the most striking example of attempted proddct differentia-
tion is that of Braniff Internatidnal. A new presideﬁt took office in
April, 1965, and in a reported interview said (13):

Onvour present system, there's going to be an aggressive

marketing program. Braniff is going to look different

than it's ever looked before--airplanes, interiors, ticket

offices, uniforms. It's going to be a new Braniff with a

positive image and the customer is going to think of us as

a warm company, We will innovate. We're going to pursue

actively the traffic available to us and we're going to

serve it well. . ‘ '

" Later on in 1965, Braniff revealed its palns to gain more customers
| by such promotion. Among other things, Braniff |
1. Painted the fuselages of all its jets in solid colors,
‘2. PFitted out its hostesses with a series of quickAChange
uniforms especially and uniquely designed by an Italian

designer.

%. Banished plastic cups and dishés from the airplane and



began serving all meals dn china and all drinks in
glasses,

L,  Issued permaneht baggage checks to regular customers
to speed up the check~in process‘andAto build custom~
er relations. | | |

Business Week reported (14):

A1l this--and more-~-is designed simply to attract attention
to the airline, and the record shows that the application
of such luxuriant icing to the basic means of air trans=-
pontation can work wonders.

Product Advertising

The most effective méans of‘ingreasing quantity sold of a product
is usually a price decrease. But airlines génerally are either denied
or prefer to avoid'the use of this competitive weapon énd in large part
resprt to othér means. Thebplace and'purpose of advertising in the
over-all marketing poliéies of airlines is to attempt to build customer
"hrand" preferences, Since airlines are not able to display their

product to potential new, first-time customers, they must attempt to
¢reate a preferential notion of the superiority of their product in the
minds of the potential customer. Since the product offered is nothing
more than"arrivals", most ads inélude destination and the points per-
tinent to destination such as speed of the aircraft,‘freduency between
city-pairs, on-time performance, and special amenities offered by the
particular airline. Mﬁch airline advertising has been 'and is directed
to those already flying, for the prupeose of.diverting the existing
market from one‘airline to‘another. |

A major objéctive of advertising is to create a distinctive corpo-

rate image or identity in a basically indistinctive'product market,
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The prime current example is Braniff International's so-called innova-
tions and subsequent advertising of those innovations. Braniff calls
it "The End of the Plain Plane" and with color layouts of its new look,
mentions the 17,545 changes have been initiated! Woven into these basic
advertisements are facts concerning increased frequencies between major
cities,vstepped'up on~time average, faster jets, streamlined ticketing,
6-minute baggage delivery, and new write-your-own-ticket service,

In 1961, Continental Airlines staged a big promotion by painting
all its airplanes a brilljant gold, put its crews into gold uniforms,
and its ground crews into gold overalls and astronaut helmets, Accord-

ing to Business Week (14), ""That certainly attracted attention to

Contineﬁtal and in the long run it paid off, too." Currently, Continen-
tal is advertising itself as '""The Proud Bird With the Golden Tail" and
asks the quéstion of ad viewers: |

How do you show something you can't see? How.do you show

the difference between Continental and the other major air-

lines? How do you show pride? That's the difference. You

can't see itr-you feel it!

These ads go on to talk abéut how Continental employees maintain
their individuality, interests,énd involvement in how their airline is
run due to the fact that Continental, as a major airline, is not a big,
impersonal one, Theﬁ the pitch is madé: "Come travel with Continental
Airlines and feel the difference pride makes, "

United Airlines has been generallj depicting situations with which
individuals can identify. For example,‘United portrays a scene of a
small girl taking her first flight with her father who is actually on a
business trip and the fun both are having; another is that of a wife

"tricking" her husband into taking her along on his weekend business

trip and charging her fare by credit card, Then follows the identifying
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phrase, "Fly the Friendly Skies of Uﬂited."

American Airlines' main image-objective is "American built an air-
line for professional travelers.'" The content of présent ads generally
start with some question such as, "If Gene Kelly doesn't wait in line,
why should you?" The main message then describes the outstanding ser-
vice offered by American, its superb cuisine and so forth, all origi~
nallj provided to meet the exacting demands of corporation presidents,
actor35 and other professional travelers. The‘ads typically clése withs
"If you aren't a professional traveler yourself, we thought you'd at
least 1like to know how to get the same service. Just take the same
airline."

Local service airlines have not so far made the same attempts to
identify themselves wifh catchy phrases but have instead seemingly con-
centrated on informing the.public as to just where they do offer service
and how good it is, One common ad is that showing the route map of the
carrier with major cities served_pointediout° Like trunklines, they
are quick to advertise the purchase and installation on routes‘of any
newer, faster aircraft, particularly jets.

Since éir travel is not usually purchased frequently by those other
than business travelers, building up_loyalties to a particular éirline
is thought to be difficult. Nevertheless, large expenditures are made
each year in an attempt to specifically do just that, as well as prp-
mote air travel in general and management must decide just how much to
spend on advertising in the first plcace. There are no known formulas
which measure the return on a given outlay ﬁor is there a way to con-
clusively isolagte the effect of advertising. Nevertheless, the deci-

sion must bhe made and evaluated.
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Recently, Mohawk Airlines, a local seryice carrier which purchased
nine BAC One-Eleven short-range jets, found itself in stiff jet service
competition with American Airlines in the New York City-Syracuse market.
Mohawk, the first local service carrier to acquire jets, put several
into service during July, 1965, between this city-pair, offering six
flights pef day, with a one=-way first-class fare of $17.90. American
got into the market in March, 1966, with the same aircraft, offering
eight flights daily at a one-way coach fare of $15.55. The market is
already made up largely of commuting businessmen, though the introduc-
tion of jets is expected to further increase businesgs-commuting.

Despite the new competition, Mohawk reported an 80 per cent in-
crease in passenger travel the first two weeks of April, 1966 over

April, 1965. According to Business Week (15), '"Mohawk credits much of

the increase to a recent heavy advertising campaign in the Syracuse
newspapers."‘At the time of the report, American was countering with
its own ad campaign.

The importance of advertising dollar-wise can be seen in industry
statistics. In 1965, the average percentage of total revenue spent on
advertising by the twelve trunklines was 2,7 per cent. The largést
dollar amount was the approximately $20 milljon made by TWA. By com-
‘parison, Braniff spent $4.5 million, having doubled its expenditure
over 1964, and Frontier spent $480,000, In 1966, Braniff alone spent
$6.5 million on advertisiﬁg and feels it received at least that'much
worth in free publicity (16).

Although business travelers constitute the foundation of the air
transportation industry, the greatest potential for increased traffic

lies in the yet untapped, tremendous-sized market of automobile
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travelers, This is particularly true for local service airlines.
Surveys have shown that automobile travelers not only generallyvare
unaware of the relative cost of air transportation versus automobile,
but also have never really considered taking an airplane to a vacation
spot for general pleasure or for visiting with family and friends on
trips of around 500 miles or less. Hence, much current advertising is
directed toward this major travel market, emphasizing the economy,
safety, speed, and other advantages of air travel,

But every dollar spent on advertising will have to be taken from
ksome alternative use. Therefore, management not only must decide how
much to spend on advertising and its probable effect, but also where to

do it, what media to use, and when.
Price Elasticity of Demand and Pricing Practices

Management may téke one of two, or both, discretionary actions to
influence the quantity sold of its product. It may attempt to increase
the demand for its brand by various means of product differentiation
and advertising, and/or it may reduce price in an attempt to increase
quantity demanded. The extent to which the latter is successful in
bringing about increased sales and revenue depends in large measure on
the price elasticity of demand not only of the firm's particular brand,
but also of the entire market since any individual competitive pricing
action will almosf ceftainly be followed in an industry like air trans-
portation, Thus, one of the crucial questions facing any airlines con-
templating a price change is how respongive will consumers be to the
change; that is, by how much will quantity demanded change with a

- glven price change, assuming all other determinants of quantity taken
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remain constant,

‘Measuring Price Elasticity of Demand

for Air Transportation

Attempts to accurately calculate the price elasticity of demand
for air transportation have, for the most part, proven fruitless. The
results of two studies are cited by Caves (4), one having been made by
American Airlines and submitted as evidence in the recent CAB General
Passenger Fare Investigétion proceedings and the other from the Civil
Aeronautics Board's Office of Carrier Accounts and Statistics.

American Airlines acknowledged that its calculations "were of the
roughest sort," but insisted that other plausible methods were just as
rough and inconclusive., In the Board study, the statistical procedures
were considered acceptable but the results unacceptable due to the high
Antercorrelation of the independent variables., The influence of both
income growth and time could not be adequately held constant and so
distorted the real effect of price changes on passenger-miles flown.
Miller (9), in reviewing the same General Passenger Fare Investigation,
cites part of the testimony of United Air Lines:

The third matter for consideration is the effect of the

increase in fares of 17 percent upon our market. There

is no precise way of determining in advance what such

an effect will be. Lacking any scientific approach to

this question, it then becomes largely a matter of

judgment. In our judgment, the increase in fares which

we propose Will have no appreciable effect upon our

market, '

American Airlines and the then Capital Airlines concurred with the
statements of United, saying in fact that they believed, on an intuitive

basis, the demand for air transportation to be inelastic.

Any attempt to measure price elasticity of demand for any product
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must contend with shifts in the demand curve caused by any number of
non=price determinants éf quantities demanded at particular prices.
Furthermore, demand for air transportation is divisible into at least
two major classes, personal (or pleasure) travel and busipess travel,
both of which are further divisible into’several sﬁb-classes. Thus,
the elasticity of demand for air transportation, so-called, is an
aggregative and necessarily more imprecisge concept,

The conclusion of two authorities in the field of air transporta-
tion summarize the present state of knowledge with respect to price
elasticity of demand:

Caves (4): There is, in short, no ciear evidence about

the aggregate demand elasticity for air transport at the

present time.

Barry (6):‘ The fact is we know very little about the elas-

ticity of demand for air transport. We have had too little

experience to judge from, and research is made difficult by

the continual changes in factors other than price., It is

not easy to isolate the effect of‘price changes,

In the absence of exact data and precise knowledge, alrline man-
agement must nevertheless make decisions with respéct to pricing.
Their proclivity, past and present, has been to act as if the demand
for their product were inelastic, as evidenced by their continued
advocacy of price increases, This is especially true of trunk carriers.
Local service carriers are forced by the competition of automobile
travel and othef surface transportation to behave as if they, at least,

face a more elastic demand and so usually lead what efforts there are

in the industry for more competitive price decreases.

The CAB and Price Elasticity of Demand

In June, 1965 the Civil Aeronautics Board got a new chairman,
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Charles S. Murphy, In his first speech to airline managements, he
dealt with the topic of price elasticity of demand for air transporta-
tion (17). In essence, he told the carriers that reductions in passen-
ger fares and continued increases in carrier profits can take place_
concurrently, He pointed out that the record over the last two years
showed:

1. A 10 per cent réduction in long-haul first-class fares

2. A 50 per cent cut in military furlough fares

3. A 33 per cent cut in family plan fares for a coach group

of three | |

L, An 80 per cent cut in excess baggage charges
while net profits increased:

1. In 1964 by 180 per cent over 1963

2. In 1965 by 211 per cent over 1964,
Mr, Murphy (17) further stated: |

i will readily concede thaf these examples do not establish

the proposition that any and all fare reductions result in

increased profits. On the other hand, I think you must

concede they do establish the proposition that the two

things can exist simultaneously... For the present, I will

leave this with a simple statement that, in my judgment,

reductions in passenger fares are not necessarily synonymous

»with reduced profits. ' ‘

Later in thé same month of November, 1965, Myr. Murphy delivered
his second speech to airline officials, again setting forfh his economic
philosophy (18), While expressing his pleasﬁre at the excellent earn-
ings of thé industry, he nevertheless called their attention to the
fact that about 45 per cent of the passenger seats offered by the indus-
try move empty, Hé remérked: |

We are fortunate indeed that American technology has pfo-

duced the amazingly efficient jet. Otherwise, we c¢ould
well be in deep trouble at the moment. For 1 know of no



L6

other industpry which could approach a profitable state

operating at little more than half of its capacity. But

even in your industry, it would be folly from the stand-

point of your private interests, the national economy

and the public welfare to accept such a waste of potential

as just one more regrettable fact of 1life,

Mr. Murphy emphasized that even though air tfavel is indispensable
to the time-poor businessman and that this market is highly dependable,
the greatest potential market and one which must be reached is the
money-poor domestic pleasure traveler. With respect to tourism by air,
he said (18):

The task of developing tourism will inevitably call for price

reductions ~- selective but substantial. For there is an-

other very real difference between personal and business

travel which is well to keep in mind -- the net cost of the

seat to each... The businessman's transportation is paid for

with pre~tax dollars, personal travel with after-tax dollars,..

It is small wonder that the pleasure traveler has his ear

close to the ground when it comes to price.

Chairman Mﬁrphy also had 'some specific suggestions for the carriers
in the way of special~-fare programs, though maintaining that the air-
lines themselves are the best judges of what promotional fare approaches
are required. Foreigners can travel anywhere in the United States at a
flat charge on most local service carriers and several trunk lines, and
Mr. Murphy suggested that such a program for United States citizens be
considered, either on a space-available basis to protect regular fares
or only on off-peak flights having very low passenger load factors. As
an additional means of penetrating the pleasureitfavel market, he fur-
ther proposed speciai excursion fares and all-expense tours.

After the two speechs by Mr. Murphy, various industry spokesmen
registered their disagreements with Murphy's over-all pricing philoso-

phy, especially with respect to excess capacity. They particularly

feel it is an erroneous assumption that, because they fly so many empty
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seats, fares should be lowered. On the contrary, most air carriers
generally believe that rapid and increasing capital expansion is needed
to make traffic grow, not fare reductions, Most of them feel,"It is
the convenience of air service, the assurance that seats both there and
back are readily avaiiable’and not the price that has caused and will
continue to cause airline business to grow..." (19).

Going into 1966, the CAB refused to permit the airlines to collect
an erstwhile traditional surcharge whenéver a piston flight was replaced
with a jet. The trunk airlines quickly told the CAB this action would
cost them approximately $146 million in revenue per year. The carriers,
fearful of a CAB imposed across-therboard fare reduction that they be-
lieve would reduce revenue per passenger without increasing passengers,
have increased applications for special bargain fares for groups who

normally do not fly..

Selected Airline Pricing Decisions

Mr. Murphy's suggestions to the industry, in pérticular the eleven
trunklines, for>fare plans to develop the pleasure-travel market are
not e#actly new; nor do all airlines take fhe viewpoint that fare re-
ductions can oﬁly prove unprofitable for the induStry. So~called
"promotional fares" of one kind or»another'existed lbng before Mr.
Murphy took office. For instance, the Executive Vice President for
Bonanza Air Lines, a}local service carrier; criticized the industry in
1962 for its failure to properly define the obhjectives of promotional
fares, guide'the developmenf of the particular market sought, advertise
the service and, in general, actively seek a Wide‘public acceptance of

the service., He pointed out then what all airlines know -- that the
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auto traveler is by far the largest untapped potential and that only
a fractional penetration of this potential would be worth a fortune to
the industry. In citing Bonanza's own promotional fare program initi-
ated in April, 1961, he said (20):
We are not shrinking from the prospect that use of the fares
might reduce yield., We firmly believe -- and the facts
- fully sustain us in this =-- that the additional traffic gen-
erated far more than offsets the reduction in fares and pro-
vides a very substantial gain in net revenue. Not only have

we produced new excursion traffic but we have also produced

a growth in full fare paying traffic in the excursion mar-

kets that is four times the rate of growth in the non-

excursion markets,

In late 1961, Continental Airlines announced a "startling®, revo-
lutionary decision with respect to pricing and the elasticity of demand
in the airline industfy. Airlines have for several years offered two
basic types of service, first-class and coach,:but in November, 1961,
at a time when industry losses approached $35 million, Continental pro-
posed a third industry-wide, "no frills" jet economy class with fares
25 pér cent belaw regular jet coach fares, vThis was a period of slow
growth and jet over-capacity in the industry, and the CAB was faced
with determining whether the lower fare would incfease new traffic
Sufficiently to increase girline profits or whether it would result in
even heavier lesés for the industry.

The president of Continental maintained that the 16 to 35 per cent
increase in fares since the mid-fifties had seriously damaged the in-
dustry and that a price decrease was necessary to restore traffic
growth, Continental's position was stated to the Civil Aeronautic's
Board as follows (21):

At the present time, over 75 ver cent of oﬁr’jet revenue

passenger miles are in Club Coach service. We know that

a portion of this traffic¢ is business traffic fthat has
been diverted from First Class. We do not believe very
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much of this business traffic will be diverted to the new
"economy service,' since it will be "Spartan'' in nature...
In the Club Coach section of the'airCraft, we will be pro-
viding 42 seats at a load factor of 50-55 per cent, or
approximately 40 per cent of the traffic we are nqw gcarry~
ing in this section with capa¢ity reduced 50 per cent, In
the economy section, we anticipate a load factor of 60 per
cent, comprised of 25 to 30 passengers diverted from
existing Club Coach service and 15 to 20 new passengers in
the markets, attracted by new low fares, This new traffic
will consist of the following:

1. Newly created traffic among the people now un-
willing or unable to spend the time required to
travel by surface means and unable to afford
air travel at existing price levels.

2. More frequent travel among present alr travelers
due to reduced prices.

3. Trével diverted from surface transportation,

These load factors would result in a requirement for‘Conti-

nental Airlines to develop approximately 550,000 additional

revenue passenger miles per day. Even assuming that no new
travel is .created, this represents a diversion from exist-

ing surface travel of only 2.4 per cent of the 22,5 million

daily estimated surface passenger miles in Continental's

market area. There is no question but that this modest

diversion from surface transportation media will be realized

with the planned reduction of fares,

The induétry's most vocal dissenter was United Airlines. United
maintained that "... for-longer—haﬁl business travel, the distinguishing
characteristics of air transportation such as speed and comfort provide
a value so great, price is not, in United's opinion, a serious
consideration™ (21),

Both airline managements cited statistics, examples and other
reasons to support their respective positions coencerning the importance
of price is stimulating air transportation. Finally, the CAB voted to
suspend Continental's plan because, '"... there is substantial question

as to the econamic¢ validity of the proposed fares if applied to the

industry as a whole'™ (21).
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About a. year 1atér, in August, 1962, Continental submitted a re-
vised proposal to the CAB which would -establish "economy'" fares in
selected markets 20 per ceﬁt below conventional coach fares, instead of
the originally proposed.?S per cent. In addition, the coach fares were
to be raised.lo per cent; gutfing what‘many felt to be an excessive
spread between coach and first-class fares that had caused considerable
tranéfer of traffic to the lower-cost class. The CAB approved the new
plan on an experimental basis because it was ", .. uncertain what appeal
the reduced fares would have to the public and we cannot, therefore,
forecast accurately ﬁhe impact of the proposal oh the net revenue of the
carriers"(2l):

Although other airlines had in the past experimented with reduced
fares in special tfavel markets (in particulér, commuter type city-
pairs), Continental's éxperiment'wés generally acknowledged to be the
most important up to thatvtime in attehpting to increase the sales of
air transportation by‘fare reductions, It is a prime example of a
decision made on thé basis of price elasticity of demand considerations,
but where the exact or even nearly‘exact elasticity coeffi¢cient was not
known and where "experts" érguéd from oppoSite'positipns.

During the same yeaf that'Gontinental proposed and subsequently
installed its third-level eé&nomy fare, the-Assistant General Manager
of Irish International Airlihes wrote an article commenting on the
economic state of fhe industry énd thé causes of the airlines' depres-
sion (22). Research at his company shows that the public is mainly
concerned with twp factors, safety and.price, aﬁd fhat speed, comfort,
and scheduliﬁg reliability;’though important, havé léss powerful an

impact. Speed, he grénts,»has been’thé predominant advantage of the
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ajrplane as a mode of travel, but the industry has been and is ob-
sessed with speed. Noting that tﬁe greatest amount of passenger travel
involves segments shortér than 500 miles, he bemqans the fact that
carriers rushed tq buy long-haul expensive jets instead of demanding an
* economic short;haul aircraft. Hé remarked (22) |
If we had been less amenable to thevbiandishments of manu-
- facturers and had given reduction of fares a higher prior-

ity than increased speed, would we not have served the

public better and would we ourselyes not be in a better

financial position? .,. It is time that the econpmic

relationships such as cost/price and demand/supply took

precedence over technological allure.

One of the most unique market " experiments'" in air travel history
is béing conducted under stfong competitive pressures in the Los
Angeles-San Francisco market, currently thé largest air market in the
world between two cities. In the last three years sinée 1962-63, the
compounded annual growth rate has been 25 per cenf per year, A flight
is 340 miles one way, and the current jet “commuter"fare of 3.97 cents
per mile (a one~way tariff of 313;50 plus tax) is lower than any other
air fare in the United States (23).

Three trunks (TWA, United, Western) and one intrastate carrier,
Pacific Southwest Airlines (PSA), compete in this market, PSA having .
initially recognized énd developed the potential. Approximately
16,000 round‘trip seats per‘dayvare flownbby the four carriers, United
carrying 37.8 per cent of the‘traffic; PsA, 3?.8 per cent; Western,

18,9 per ceﬁt; and TWA, 10.5 per cent. Ovér its limited intrastate

route in 1964, PSA had a pre-tax margin of profit of 27.9 per cent, a

record for the industry. According to American Aviation (23), "It

accomplished this by charging lower fares to build up higher traffic

volumes. As-on-time record of 94 per cent helped too."
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Competition in this market has included equipment, scheduling
frequencies, 1n-flight services, and the matching of fare cut with
fare cut. The development of this low-fare, jet commuter service has
~ cauged the industry to reconsider the effects of lower fares on market
sales, especlally when accompanied by improved aircraff. One of the
questions arising from this California experience is whether there will
be similar higﬁ—capacity, one-class, low-fare cémmuter service between

other high-traffic city-pairs.

New Industry Promgtional Fare Plans

During 1965-66, air carriers received CAB approval to put into
effect several addifional prémotional fare plans, This reflects the
Board's policy of encouraging domestic alr carriers to provide ' low-
fare, no-frill" service in markets where traffic demand is sufficient
to support economical operations (24).

The use of third-level "economy" fares, along the lines originally
proposed by Continental in 1962,>which ére set 15 to 20 per cent below
coach fares, was expanded,

The Family Fare discount was liberalized by the trunkline carriers
by extending the period of applicability to‘coach passengers and to
additional days of the week, The fares are available to encourage

‘heads of families to take their wives and families with them on out-of=
town trips. The man-of~the-house pays full jet coach fare, but gets
one-third off for his wife and two-thirds off for each child under 22
years of age., - TWA, tﬁe originator of the plan, expects its family
passenger miles to increase‘from 700vmillion a year to 1.3 billidn,

resulting in a $34 million increase in revenue (25).



Round-Trip Excursion fares are available involving a 25 per cent

reduction from regular fares. They are designed primarily for thASe
who do not or cannot use the family plan, The traveler cannot return
in the same calendar week and must arrange his trip so that he does not
travel on those hours of the week and days of the year when air traffic
achieves abnormal peaks.

Youth Farebplans were introduoed in January, 1966, originally by
American Airlines and Allegheny Airlineé. Such plans provide that any-
one between the ages of 12 and 22 years can purchase an airline identi-
fication card entitling him to fly at one-half coach fare on a
space-available, no reservation basis. Youth fare plans are in effect
year around except for heavy traffi¢ holiday periods.

A Board official fecently described the youth fare proposals and a
special standby fare proposal by Frontier Airlines as "unigue ventures"
in rate making (26), The objectivevof youth fare plans is to gain an
increase in short-run revenues by filling otherwise idle seats and to
enhance long-run profits by ekposing a coming generation of adults to

air travel. Although there have been problems for the airlines with

the youth fare, Business Week reported (2?): "There is no doubt that
the youth fare has generated a substantial and desirable increase in
business, up to 2% per cent for some lines." |

In general, the airlines are developing fare reductions aimed at
stimulating domestic personal and’vacatioﬁ tfavel. Feeling that rela-
tively few peaple desire othef standard goods and services, they seek
to.take into account the different ﬁeeds'of customers and offer a range
of products at varying prices to meet this diversity of needs, They

are also recognizing the importance of price elasticity of demand in



54

priéing décisions. For example, fares for the summer of 1965 for the
New England area were varied in an attempt to maximizé profit for the
carriers by seeking to allocate available capacity in aﬁ optimum
fashion., On peak travel days, normally Friday and Sunday, a premium of
10 per cent is charged ahove normal fares, Since the carriers are not
able to accommodate all customefs requesting service at normal rates, a
premium is charged in an attempt to ration the facilities to those who

- are willing to pay for them, On days when demand is low and load~
factors are down,‘usually Tuesday, Wednesday, and Saturday, a discount
of 10 per cent is given to induce new customers to travel by air and
regular customers to postpone otherwise peak-day travel plans. Normal

fares apply on Monday and Thursday (24),
Price Discrimination

In the air transportation industry, a fare or price is the sum of
money a custbmer pays for being transported from one point to another,
Thus, what the customer pays for and what the carrier offers as a prod-
uct is, in essence, an "arrival'’, But customers do not view night
arrivals as equivalent to day arrivals or weekday arrivals the same as
weekend arrivals, and so forth, So, bybincreasing the number of fares
and conditions-of-carriage available to customers, an airline can in-
crease the number of markets for its product and the aﬁount of traffic
carried. Not only will this increase the firm's revenue over that ob-
tained from a single tariff, but it will also increase the use of
equipment and will likely decfease unit costs,

Discriminating markets by prices is possible and profitable if the

price elasticitles of demand at each price level differ among the
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markets and the firm is able to keep the markets segmented. Price dis-
crimination occurs whenever a firm charges different prices to different
segments of the market for the same product, or charges priceS'that are
not proportional to the marginal costs of slightly differentiated
products.,

The Clayton Antitrust Act of 1914 prohibits price discrimination
between purchasers when such discrimination is not justified on the
basis of cost differences and where the effect is likely to lessen
competition. Regulatory agencies such as the CAB are charged with
enforcing discrimination statutes contained in legislation pertaining
particularly to the public utility type firms under their supervision,
For example, the Civil Aeronautics Act requires that airlines maintain
"just and reasonable" rates and that (4):

No air carrier ... shall make, give or cause any undue or

unreasonable preference or advantage to any particular

person, port, locality, or description of traffic in air

transportation in any respect whatsoever, or subject any

particular person, port, locality, or description of

traffic in air transportation to any unjust discrimina-

tion or any undue or unreasonable prejudice or disadvan-

tage in any respect whatsoever.

In general, it is difficult, first of all, to determine if prod-
ucts are in fact differeﬁt producte or simply different versions of the
same thing and secondly, what the true marginal costs are of producing
each product. In particular the CAB must interpret what constitutes
"unreasonable" and "unjust" price or other discrimination and what
constitutes discrimination itself.

Without'attempting toyestablish the historical findings of the
Board»with‘respect‘to price discrimination investigations, it can
safely be said that the Board's record shows variable interpretations

and only occasionally are they founded in price-marginal cost analysis,
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At any rate, the Board has encouraged and permitted carriers to insti-
tute promotional fare plans of the‘vériety prefiously described without
finding them unreasonable, unduly preferential, or unjustly discrimina-
tory. Whefher or not the various,prbduct prices are in fact propor-
tional to the marginal costs of prodﬁction is yet to be determined; a
priori one would suspect they are not. But, at any rate, the airlines
have found that charging different prices to different segments of the

air transportation market is a profitable policy.



CHAPTER IV
CASE ANALYSIS OF ECONOMIC DECISIONS OF FRONTIER AIRLINES
Introduction

Chapters II and III dealt with important facets of the ecenomic,
political, and social environment of the airline industry and with man-
agement thinking and practices that make basic theoretical eéonomic
concepts operational, especially'in demand analysis. This chapter will

more conclusively affirm, through case studies, the validity of the
‘previously stated thesis and examine in detail the anatomy of economic
decisjion-making, | |

The analyses which follow are of four decisions made by Frontier
Airlines in 1966. In each base, theoretical economic principles furnish
the general framework within which the decision was‘formulated. The
basic objective of case analysis is to determine how the logic of theory
is made applicable in practice, both when reasonable quantitative
épproximations té theoretical functions can be.célculatea and when they
cannot., This will be-accomplished.by demonstrating the mechanics of
analytical prdcedures uséd by Frontier,_identifying sources of input
data; specifying underlying. assumptions and noting environmental
conditions, -

Decisions of Frontier selected for analyéis inclu&e the following:

1. 50 Per Cent Standby Fare Decision. Though acclaimed a

57



58

Yunique venture in rate‘making'ﬂ this decision did not
occur in a vacuumj ample precedent ekisted, as did CAB

encouragement. In this major pricing decision, price

" - and eross elasticity of.demand considerations are

paramount, yet quantification of relevant variables is
nét possible. The case analysis deals with the role
of economic theory in inspiring the decision, environ-
mental factors bearihg on the decision, the content of
the fare proposal, Frontier's reasoning in making the
decision, and the revenue results of six months opera-
tion in markets where the fare is applicable.

Las Vegas Route Decision. It is one thing to assert
that a decision is profitable if the resulting incre-.
mental revenue exceeds incremental cost, and another
thing to maké reliable estimates of either. The case
analysis disects this major route application decision
into its many.component parts in opder to aséertain
Just how Fronﬁier makes sﬁch an evaluation, Particu-
lar attention is‘given to methods of cost and revenue
énalysis,ldata.squrcés, and aSsﬁmptioﬁs. Cost-output
relationships are éxamined, and Frontier's use of
marginal costing is noted and iilustrated,

Douglas Route Decision. This new route application is
considerably.less important economically than the

Las Vegas proposal,vbﬁt basically the same revénue and
cost estimating procedures are utilized. In this deci-

sion, Frontier explicitly uses an added cost approach
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to route costing., That is, Fronfierfs route cost fore-
cast, in keeping with economic theory, is based on the
marginal‘cost of added service, rathervthan and in con-

~trast to the averége, fully allocated cost approach
typically used by the CAB, On part of the new route,
the 50 per cent standby fare will be made available.
Thus, in its revenue forecasts, Frontier, while not
computing price and cross elasticity of demand coeffi-
gients, does quantify the extent to which the price
decrease stimulates additional sales (Ep), and the
effect of the price decrease on quantity sold of other
service offered (Ec). The case analysis examines and
illustrates Frontier's reasoning underlying its incre-
mental revenue and incremental cost éstimating
procedures,

L, The Service to'Jackson Deéision. The question here is
whether a new flight between two existing Ffonfier sta-
tiong, Casper and Jacksén, is "paying its bwn way'",

-.Since‘no new stations or aircraft are fequired to pro-
vidé the service, the problem is obviously one of com-
paring incrementél revenue atﬁributable to_fhe added
flight with incremental cost incurred. The case anal-

ysis examines Frontier's evaluation bases and methods,
Aspects of the General Economic Environment of Frontier

Organizational Structure

Data for the study were obtained from Frontier Airlines documents
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and personal interviews, primarily with the Director of Economic Plan-
ning. Figure 2 is an abbreviated organization chart and shows the

pdsition of Economic¢ Planning in the corporate structure.

Route Characteristics

Frontier Airlines, owned by RKO-General and its parent, General
Tire and Rubber Company, is a local service carrier based in Denver,
Colorado. Frontier was formed in 1950 by merging three small feeder
lines. Its present route system covers 30 per‘cent of the land area of
the United States, an eleven state area which contains only 2 per cent
of the nation's population. Normally, about one-half of Frontier's
traffic consists of passengers connecting to and from trunklines.
Figure 3 is a map of Frontief's present route authority.

‘Frontier serves 59 cities in the Rocky Mountain and High Plains
regions, many of them quite small, Though these ¢ities produce g rela-
tively small volume of traffic, most of them have an extraordinary need
for‘air service because of the rugged'mountain terrain, long distances
vend severe winter weather which makes surface transportation difficult
and slow, Frontier also provides service over manyvrelatively short
segments where there is a demonstrated need for air service. Due to
these and other characteristics, a large amount of Frontier's operations
cannot pay for themselves without substantial-subsidy assistance. In
 fact, Frontier receives over #6 million annually in subsidy psyments°

Iike all local service.cafriers, Frontier competes withetrunk car-
riers over parts of its system, while»enjoying some "monopoly'" power
-over other parts. About 5,000 of Frontier's 6,500 route miles are not

served by another airline, Frontier's two main trunk competitors are
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United Afrlines and Western Airlines, particularly on east-west routes,
Figure 4 shows Frontier's present system and the competition it faces

from other carriers serving the same points.

Systém Operating Statistics

Since the current president of Frontier took over the position in
early 1962, the firm has experienced rapid gfowth; In 1962, Frontier
flew 91,597,000 revenue passenger miles; by contrast, in 1965, Frontier
 flew 218,139,600 revenue passenger miles, an increase in "output™ of
over 100 per cent in four years. Selected statistical data on
Frontier's 1965 system operations are given in Tables XXIII and XXIV in

Appendix B,

Traffic Promotion Plans

The outstanding growth of Frontier‘since 1962 is attributed to the
dynamic leédership of its president»and to thé'unprecedeﬁted growth in
the entire air transportation industrj. ConsideraElé market stimula-
tién is accounted for by recent promotional fare plahs of Frontier
which include the following:

1. Group Developer Plan. This is a group-travel plan whereby
the organizer receives a free ticket for evefy seven paid
tickets. Frontier encourages employees to sell this busi-
ness by paying an ihcentive rate of 5 per cent on group
sales,

2, Comhuter;Car Package., On its heavy-volume Kansas City--
Lincoln route, Ffontier has put in a #25 commuter nonstop

roundtrip fare with special car rental rates of $§11 flat
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fee for 24 hours and 50 miles of driving, Car distance
is 440 miles roundtrip and requires over four hours each
way. Frontier is asking in its ads, '"Can you drive your
car 440 miles for $367"

Family Plan, Under this plan, the most liberal in the
industry, the first member of the family pays‘the fuil
first-class fare, the second member pays one~half fare,
and all other members up to age 22 pay only one~fourth
fare., The plan permits travei on any day of the week
and on separate flights (within 24 hours) if desired.
Military Standby Fare. Members of the Armed Forces, in
uniform and on authorized leave, receive 30 per cent
discounts, Once accommodated, they cannot be ''bumped"
at intermediate stops in favor of a reservation
pasSenger.‘ |

Vacationland Area Fares. This plan foers unlimited
travel with confirmed reservations for 30 days anywhere
on Frontier's system for $100, The plan is available to
all persons residing in states wholly east of the
Mississippi.River, plus the west coast staﬁes, Hawaii,
and Alaska, Tickets must be obtained at a point served
by Frontier within 15 days after.arfival by common
carrier, Private car afrivees are ineligible,

Discover America Plans. Frontier offérs low cqst, all
expénse package plans for travellefs desiring to visit 
one or more of the nine national park areas served by

Frontier.

65
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7. "21" Fare. Travelers between the ages of 12 and 29
holding a Frontier "21'" Fare Identification Cafd may
tra&el on any flight, énywhere on Frontier's system
with confirmed reservations at a 40 per cent discount.
(Many carriers offer a 50 per cent "stﬁdent" standby
fare,)
Frontier believes that theée and other promotional plans entice
many people into flying who would otherwise travel by other means or
not at all. An operating principle in the industry is that when people

fly once, they come back,

Frontier's 50 Per Cent Standby Fare Decision

' Introdqction-

Anyone can learn a formula for the elasticity of demand.

But the estimation of pricge elasticities in actual mar-

kets requires a variety of skills; and the application

of the knowledge of such elasticities to decision-making

problems is far from simple (28). .

In economic theory, profit-maximizing pricing behavior by individ-
ual firms is set forth in abstragt analytical form as illustrated in
Appendix A, It is assumed that individual firms know the shapes of
their cost and revenue curves and, thys, know the price elasticity of
demand at évery potential price~quantity combination meking up the
firm's individual demand curve, Given revenue and co$t data, a firm,
realizing various maximum quantities can be sold at various prices,
will adjust its price and gquantity offered uhtil the marginal revenue
from the last unit sold is just equal to the marginal cost of producing

that unit. Hence, both cost of production and demand for the firm's

product determine the price, and a firm will adjust its price and
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profit-maximizing level of output‘as demand and cost conditions change.
In economic¢ theory, the price-quantity decision made by the firm is one
of maximizing short-run profits; no explicit attention is given to
long-run repercussions of short-run actions.
| It must be noted explicitly that in establishing the optimum price
and quantity in the‘short-run, a firm‘will ignore fixed costs and base
its decision on marginal costs. If the firm is considering a price
decrease, it will evaluate the marginal cost of each additional unit
sold against the marginal revenue received from its sale. If marginal
revenue exceeds marginal cost, the pricing decision is "profitable'" in
the short-run even though priée per unit may be less than average total
cost., As long as price exceeds average variable qost, fixed costs are
irrelevant and have nothing to do with pricing in the short-run.
‘Since'many of the assumptions made in economic price theory are
difficult to fuifill in actual business practice, pricing decisions can
‘seldom be made with the certainties portrayed in theory. Instead,
according to Jéel Dean, auther of the first ieading textbook in
Managerial Economics, the most pervasive pricing method used in acfual
business practice is that éf cost-plus or full-cost pricing (29). Two
of the chief reasoﬁs for using this method are: |
1. It offers a relatively simple, mechanical, expedient
method of setting price,
2, It provides a method fof obtainingf'adequate" profits
where fhe exact shape of the demand curve is unknown
or where fifms eschew price experimentation._'
In cost-plus pricing, firms generally take some measure of standard

cost as their basic cost figure. This cost is determined by computing
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unit costs of labor and materials and by estimating unit overhead and
selling and administrétive costs for operations at some arbitrary per-
centage of capacity, or "sténdard" output, irrespective of the actual
volume of operations. ‘A"fair"profit percentage is then added to cost
to arrive at thebselling price. For example:

Direct Labor Expenses, plus

Direct Material Expense, plus

Allocated Overhead Expenses, plus

Allocated Selling and Administrative Expenses, equals
Fully Allocated Standard Cost of Product, plus

A Percentage Markup on Full Cpst, equals

Product Selling Price.
By its very construction, a cost-plus épproach eliminates demand con-
'.bditions‘from having any significant influence on individual prices, and
-thereby fails to consider the péssible effects of price,éhanges on
- quantity sold. It mechanically bases individual'prices'oﬁ accounting
costs which include arbitrarily allocated overhead, selling and admin-
istrative-expenses, and gives no consideration té the explicit costs
often mast relevant to short-run decisions, namely'marginal or incre=-
‘mental costs. |
Basically, an air carrier's revenue potential on a given route is
determined by the amount of traffic it can generate af the fare the
traveling public is willing to pay. The two, of course, are interre-
lated.‘ In practical terms, the user of air service is price motivated
to ﬁse it or not by his subjective judgment on the value of air service
relative to its cost, weighed against the value/bost relationships of

available alternative modes of transportation. The point to be made is
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that.the user of air service is buying transportation from one place

to another like any other commodity on the basis of its,valué to hinm

and without direct interest in the cost to the air carrier of providing
the service., Any aif carrier, then, should be demand oriented and price
its product within a range which will attract sufficient traffic to
justify its gservices. Firms which do give_specific attention to price

" elasticity estimates, either quantitatively or judgmentally, may be
congidered firms which seek, ét least to some degree, t§ follow the
precepts of marginalism rather than rely exclusively on mechanical pro-

cedures such as cost~plus pricing.

v The 50 Per‘Cent Standbx Farg

In December, 1965, Frontier Airlines officially filed with the
Civil Aeronautics Board a 50 per cent space;available tariff applicable
between selected points on Frontier‘s.systeﬁ. The bbjectives of the
experimental tariff, as stated By the Vice~President of Sales and
Service, are: |

1. To fill émpty seats on less desirable flights,

2;‘ To develop_facfs as to the stimulative effect of re-

‘-duced fares in developing increased traffic,
Frontier originally requested that the tafiff be approved on an experi-
mental basis for an initial period of six months ~- from January 2k,
1966 to July 31, 1966 -- during which time careful records and statis-
tics would be maintained for the consideration of the'Board and
Frontier's managemeﬁt in determinihg whéther the fares should be con-
tinued., Frontier explicitly stated it had no intention of continuing

the fares after July 31, 1966, unless the traffic and revenue results
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indicated that the fares were "economical',

Frontier considers that there is ample precedent for its standby
fares, In 1961, the Board permitted fhe operation of comparable "no
'reservations fares! by Allegheny Airlines in the Pittsbﬁrgh-Philadelphia
| market. In the official investigatioﬁ of thaf case, the Board permitted
Allegheny to install no-reservation fares at a 42 per cent discount from
.-regular first—class fares and subsequently authofized Allegheny to con-
tinue the service at a level 25 per cent Below fegular first-class fares
after investigation.

Another supporting precedent is the Board's recent approval of
half-fares for military standby passengers traveling on leave, = These
fares were approved by the Board on the basis that the standby traffic
consfitutes added passengers on services which would be operated in any
'event, and the reduced fares are thereby justifiéd on an "added cost"

basis.

In both of the foregoing situations, the fares apply on all ser-
_'vices.‘ In contrast, Frdntier‘proposed that its farés would be applica-
. ble only on flights which are less desirablevin terms of intermediate
stops and elapsed timé, For ¢xamble,‘the standby fare between Rapid
City, South Dakota and Denvér, Colorado is applicable only on multi-
stop fiights operated with DC—} equipmentg.in this same market, Frontier
also operates two daily Convair 586 non-stop round trips and Western
Airlines operates one DC~-6B non-stop round frip. In the $Salt Lake City-
Dénver market, Frontier's fafe applies to service which must make a
' minimumbof one stop, whereas United and Western operate ten daily non-
stop round trip schedules, in¢luding eight with pure jet equipment.

One minor exception to the above includes ftwo city-pairs where



71

there is no superiof service since Frontier is thé only airline serving
the cities; These are Chadron, Nebraska-Denver and Alliance, Nebraska-
Denver. In these markets,vthe fareS»wefe proposed és a means of measur-
ihg the promotional effect of reduced standby fares in low-density
markets, The existing revenues in_thése markets are so small that no
serious adverse effect in the form of competitive impact and serious
revenue dilution can be sustained under any circumstances. load fac-
tors on the flights involved are very low and there is ample space for
additional passengers;

Frontier based its economic justification for proposed standby
fares on the same‘principle under which the Board has permitted car-
riers to offer reduced night coach and other offépeak fares.‘ These
fares are justified §n the ground that the passenger will utilize space
which will otherwise go unused and that the serviée'CAn accordingly be
vtreéted‘on an added-cost basis. Frontier recognized the possibility |
that some of the passengers using the reduced fares would be passengers
who would otherwise use Frontier's regular reservation services, but
anticipated that such diversion would not be large because:

1. A vefy large part of Frontier's traffic in these markets»

consists of conneoting passengers who woula normally
insist upon a reservation,
2. The services are sﬁfficiently sléwer in terms of
velapsed time as to preculude the ﬁse of such services
by the typical passenger.
Instead, Frontier believes there is a substantial number of potential
passengers not now usihg air trénsportation who would take édvantage

of such services at the lower rates; For instance, the service should
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be particularly attractive to persons traveling on personal business
for whom the difference in fare is important and who are, thus, willing
to gccept the uncertainty of standby serviée and longer elapséd‘time.
Ffontier maintains that staﬁdby passengers should be costed on an
added~cost basis‘since they will not be carried unless there is space
available on the aifcraft after handling all regular-fare passengers.
Some of the specific rules and regulations pertaining to the one-
way standby fares are that:
1. They apply for transportation in either direction on a
standby basis on any flight, other than non-stop, oper~
ated by Frontier, betweeﬁ points named. |
2. They may not be used in combination With any other
tariff fo construct through fares.
3. They are not applicable to or from intermediate points,
4, Standby passengers will be enplaned on a flight subject
to availability of space at depafturevtime and only
after all passengers having reservations for the flight
have been enplaned,
5. When a standby paésenger has been accommodated on g
flight, he will not be removed at an iﬁtermédiate point
to accommodate other revenue passengeré. |
6. Stopovers at intermediate points are not permitted on
standby faré ticke ﬁs .
TableXXV'in.AppendiX C summarizes the twenty city-pairs and the
propésed one-way standby fares included in Frontier's proposal. Column
1 indicates the'cities between which the standby fares are applicable,

Column 2 indicates the one-way standby fare, and Column 3 indicates the
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routing number.

Table XXVI in Appendix C explains and summarizes by routing numbers
the routing of flights between the cities named and Table XXVIT in
Appendix C is an explanation of abbreviations used,

Frontier's fare proposal was immediately protested as "unlawful®
by four competing ajirlines and the National Trailways Bus System (30).
The protestants argues in general terms to the CAB that Frontier's pro-
posal was discriminatory in that it would offer reduced fares for a
service "like and contemporaneous'" with full-fare service and that it
was economically unsound, The latter argument contained the charge
that Frontier's no-reservation restriction placed on the standby fare
was meaningless because of Frontier's low load factor. The result
would therefore be significant diversion of traffic on Frontier's own
flights, making it necessary for Frontier to generate more than two new
passengers for every standby passenger and significant diversion of
traffic from other carriers to Frontier. Western Airlines specifically
charged thaf the proposed standby fares would break Frontier's fare
structure at intermediate pointé since a passenger could buy a standby
fare between twolpoints but get off at an intermediate point which was
his real destination. For instance, a Frontier passenger could pay a
$26 standby fare between Denver and Phoenix, but get off at Flagstaff,
and save $21 from the regular $47 Denver-Flagstaff reservation fare.

Frontier generally took the view thét only‘data based upan actual
experience could prove whose position was correct.

The CAB voted 3 to 2 to permit Frontier to install the standby
fare proposal on an experimental basis, The Board said (31):

While we will permit Frontier to pursue this experiment, we
believe that the complaints have raised questions as to the



lawfulness of the proposed fares which are substantial
enough to make it appropriate for us to order an inves-
tigation. This will enable the Bepard to maintain a
surveillance and to evaluate the results of this tariff
on. the basls of actual experience to determine whether it
has the substantial beneficial effects to the traveling.
public and the carrier anticipated by Frontier or, on the

- other hand, has the untoward results feared by complain-
ants. In our view this experiment must be strictly con-
trolled and it should not be spread to any other markets
of Frontier during the experimental period.

As previously mentioned, Frontier originally filed for the experi-

mental standby fare to extend from January 24, 1966 to July 31, 1966,

but in June, 1966 requested that the experiment be extended to January

2k, 1967. In its tariff revision, Frontier amended the tariff to pro-

vide that a standby passenger who is not accommodated on a flight will

be given a reservatioen on the next flight to the same destination if
he desires sﬁch a reservation. This proposal brought new complaints
from competing carriers, but the CAB dismissed them in favor of

Frontier,

'Results of the Decision

Frontier's experience with the standby fares during the pericd of

their effectiveness has been most favorable. Table XXVIII in Appendix C

is a summary of passengers and revenues in the standby fare markets for

the six months period of February through June and September, 1966 com-

pared with the same period in 1965, The ﬁonths of July and August are
- omitted because the major trunkline strike'during those months had a
significant dampening effect upon the growth of standby traffic.

| An analysis of Frontier's experience for the six months period
shows that:

1, Passengers in the 20 standby fare markets increased



8% per cent compared with a 34 per cent increase in all
other Frontier markets.

2. Revenues in the standby markets increased 70 per cent.

| contrasted with a 29 per cent increase in alliother

markets.

3. The standby fare passehgersvtotaled 32,201 and pro-
 duced $576,525 in revenues,

4, The increase in passengers in the standby fare mar~
‘kets, excluding standby fare passengers, was 35 per
cent, which compares favorably with the 34 per cent
growth of traffic in all other markets during the
same period.

5. The average fare under the standby plan was $17.90
per passenger, which is larger than the average
local service carrier fare of $16.52 for‘the yéar
l965vand compares with Frontier's average of §22.15
per passenger for the year 1965.

During February and March,vl966, Frontier conducted a survey of

‘its standby passengers and analyéis of the questionnaires reveals the
folleowing facts:

1.. 19 per cent of all standby passengers éompleted the
questionhaire.

2. 56 per cent éf the standby passengeré were traveling
on vacaﬁion or for personal reasons.

3. 9vper cent wefe making their first journey by air.

4, 15 per cent would not have made the trip'but for the

standby fare.
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5. 43 per cent‘would have made the trip by surface trans-
portation (25 per cent by automobile; 10 per cent by
train; 8 per cent by bus), |

6. 20 per cent would have used another airline.

7. 922 per cent wou1d have traveled via Frontier,

Frontier has had no significant difficulties with respect to pas-
senger handling, '""no-shows", or other suggested problems raised in com-
"plaints against the standby tariff at the time of the original filing.
As for the guaranteed reservation provision of the fare for standby
passengers unable to board a flight, Frontier finds, as it expected,
that this option has been used sparingly because only a small number of
passengers are actually unable to board the flight of their choiée. For
example,vduring the months of September, October, and Noveﬁber, 236
~ standby baSSengers were "unabled" (1.67 per cent of 14,091 standby pas-
sengers). Of the 23%6 unabled passengers, 167 were confirmed on later
flights (1.2 per cent of the standby passengers). This rule has pro-
vided a significant benéfit-for those few standby‘péssengers who were
unabled on the flight of their choice., It has had no adverse effect on
Frontiér's revenues and has made the Standby’fares more attractive.

Frontier believes that the standby fares have been an unqualified
success in increasing traffic and revenue$ and in developing air trans-
portation over Frontier's system, In December, 19667 Frontier requested
| that the CAB eitend the expiration date of thebstandby fares from

January 24, 1967 to June 30, 1967,

Analysis of the Basis‘for the Decision

Frontier's decision to provide standby service at a 50 per cent
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fare redugtion is directly related to two fundamental economic concepts,
frice'elasticity of demand, EP’ and cross elasticity of demand, EC'
These elasticity of demand concepts gre empioyed below to organize
relevant variables in the decision into a framework for analysis. A
review of actual'reasoning used by Frontier is thenzpreSented to con-
trast theory and practice. ‘

Price elasticity of demand (Eé) measures fhe percentage change in
quantityisold of a given product which results from a one per cent
change in price, If demand is elastic, a price decrease results in an
increase in total revenue. Cross eiasticity of demand (Ec) measures
the percentage change in quantity séld of a givén product which results
from a one‘per cent change in the price of a related product, If a
decrease in the price of one product causesva decrease in demand for
another product, the former 1s a substitute for the latter and the
" greater the numerical valﬁe of Ec, the greatér is the degree of
substitution, | “

For example, if product A is a normél good, a decrease in its
price will increase quéntity demanded‘per time peridd, and the more
elastic the demand, the greater will be the iﬁcrease in the firm's
total revenue. The additional units of product A will be séld to three
classes of customers:

1. Customers who are already buying prcduct A from this firm

but who increase their purchases as price decreases,

2. Customers who are not purchasing product A from this or

any other firm but who enter the market as its price
decreases sufficiently to attract them,

3. Customers who are purchasing a similar product B, either
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from this ér another firm, but who substitute the now

relatively cheaper product A for product B,
In the latter instance, a decrease in the price of A results in a
decrease in the demand fof B; and quantity taken of product B decreases.
Since the price of product B remains unchanged, there will be a de-
crease in the total revenue from the sale of product B, and the greater
the degree of‘substitution, the greater is the decrease in total
revenue,

If one firm is producing both A and B, the price decrease in prod-
uct A will be profitable in the short-run, other things constant, only
if the increase in total revenue from the additional units sold of
product A exceeds the aecrease in total revenue resulting from a de-
crease in demand for product B and the decrease in revenue on the orig-
inal quantity of product A sold at its original price. Furthermore,
the net increase in total revenue must exceed the difference between
the increased cést of producing additional unité'of product A, minus
the deéreasea cost of producing less units of prodﬁct B. A firm meking
such a short-run pricing decisidn should ideally know the EP for prod-
uct A, the EC with respect t§ product B (and, thus, the exact shapes
and positions of the demand curves for its products), and the exact
cost functions pertinent to both. |

The preceding hypothetical pricing decision generally portrays
Frontier's situation with.respect to the standby fare. However, dis-
cussions with Frontier officials revealed that they know, quantiﬁa—
tively, none of the aﬁove information. In the first place, Frontier
had no quantitative estimates of even expectea consumer response to its

price change. Yet, officials felt, subjectively, that the decision



79

would be economically sound. Thej"expected" significant'increases in
standby traffic without serious dilutions ffom full-fare traffic,
though some substitution was anticipated, One surprise, however, is
the net complementary effect that standby féres apparently have on
demand for fﬁll-fare reservation traffié. In fact, as stated earlier,
the growth of reservation traffic in markets where the standby fare is
‘applicable has kept par with; and even exceeded, that of ofher markets,
This result was contrary to all expectations.. |

Though lacking quantitative measureé, the president of Frontier
nevertheless has a general pricing policy which is based on his subjec-
tive evaluation of price elasticity of‘demand for air transportation.
All of Frontier's special fares, and especially the standby fare, are
‘based on his philosophy which in genefal terms is‘as follows:

There are two basic types of.passeﬁgers, business, and
personal, and there are many differences between them in
terms of flying habits and desires. One of the major dif-
ferences is actual cost or incidence of plane fares.

Those who fly on business are-Spending pre-~-tax dollars,
since the fares can be‘included as business Eosts; Thus, the
government in a sense '"pays" about one-half the cost of air
travel. Those whovfly for personal feésons are spending
after-tax dollars and bear the full cost of plane fares.

Since business travelers are already going for '"half-fare"
and have more compeliing reasons to travel by air, any
special fare-reduction programs woﬁld not stimulate signif-
jcant additional passenger-miles and carriers wOuld lose

revenue,’



80

To the personal traveler, price is of much greater

importance. Substitute means of travel tend to attract

him due to significant cost savings, so he must be enticed

to travel by air by reducing as far as possible one of the

biggest barriers -- high cost. Therefore, the carrier

must make it attractive to personal travelers by offering

cost savings similar to those actually experienced by

business travelers. The personal traveler is sensitive

to prices and will respond favorably to price decreases

and other promotional fare plans.

In instituting a standby fare, the figure of 50 per cent-of-

regular-fare was chosen by the president, based on his general pricing

philosophy and jﬁdgment that a price cut must be dramatic to bring

results.

Specifications and restrictions of the fare were for the pur-

poses of winning CAB acceptance and minimizing traffic transfers from

Frontier's own regular-fare service, As for statistical estimates of

relevant price elasticity and cross elasticity of demand coefficients,

there were none. Frontier has found it impossible to determine reli-

able demand coefficients, either before a decision is made or after

data are received on decisions which have been in effect.

Attempts to calculate a realistic value for price elasticity of

demand on the basis of six months traffic and revenue data‘summarized

in Table XXVIII in Appendix C proved fruitless. Several factors

immediately confound any quantitative approach.

1. In many respects, the standby fare is a new product and
not a price reduction on an existing one. Since the

conditions of carriage are significantly changed and
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regular reservation fares are still in force, it is
questionable to even consider measuring peréentage
changes in price and quantity.

2. The increase in traffic in the‘standby fare markets
is both a result of the fare decrease and normal
growth over time., Thus, it is necessary to accu-
rately determine what amount of the total increase
in traffic over the prévious year is due to an in-
crease in quantity demanded in response to the price
decrease and what amount is due to a change in demand
in response to changes in income, population, travel
habits, advertising, and so forth.

3, The total Frontier traffic carried at stanaby fares
:consists of customers who would not have flown at all
except for the reduced fare, some who would have flown
with Frontier anyway at a higher fare, and others who
would have flown with competitive carriers. Any analy-
sis of market price elasticity of demard must isolate
the effect of price decreases oﬁ the former .group,
since the latter two groupé planned to travel by air in
-any event, BEven if such a difficult task could accu~
rately be accomplished, the peréentage change in quantity
in resbonse to the price decrease would be a questionable
value since theré actually is no meaningful originai base
from which to calculate the percentage change.

In the standby fare decisién, Frontier gave énly cursory thought

to the possibility of retaliation of competitive trunk lines. A
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Frontier official emphasized that the trunks have little "stomach" for
this type'of‘priciﬁg philosophy~--or so Frontier believes! When asked
about Frontier's reaction to possible future retaliation by competitors,
he replied that Frontier would"look again" at its policy if others
should follow suit. He commented that "so far, so good,' but did admit
that should comﬁetition retaliate, Frontier might see the day when it
wished it had never heard of standby fares! But, Frontier is not pres-

ently concerned about the possibility of such a development.
Conclusion

1In summary, one can readily see that the existing promotional fare
schemes of Frontier and other carriers plﬁs the encouragement given by
the CAB chairman to fiil empty seats with new pleasure travelers by
"selective but substantial' price feductions make Frontier's 50 per
éenﬁ standby fare less than totally ofiginal; its main uniquenesses are
the size of thevéut and'its application to any passenger willing to
standby. The seed was planted by otheré long before Ffontier steppgd
forward to reap the harvest. |

By way of general environmental conditiqns, it is significant to
note thét Fronfier's over-all load factor_priorbto the décision was low,
indicating substantial amounts of idle éapacity‘and fixed costs. Its
relatively shorter hops and more‘frequenf stops, constraints imposed by
governmental regulations, plaée Frontier at a‘disadvantage with respect
to its trunk line competition, ‘Lacking equipment superiority or even
parity, or ahy othervcompetitive wegpon to shift its demand curve,
Frontier was actﬁally faced with only one realistic alternative to in-

crease sales: a price reduction, But knowing, or at least believing,
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the pricewinsensitivity‘of busiﬁess travelers relative to pleasure
travelers, Frontier was basically forced to seek to attract the latter
without diluting its‘revenues from the former; in other words, discrim-
inating between passengers by charging different prices for essentially
the same service -- arrivals, Of course, significant differences exist
between regular and standby passengers since one has a reservation, the
other does not; onceﬁenplaned, however, therebi$ no difference, Thus,
the essential elements of the decision were mofe or less dictated by
environmental conditions: within the‘COnfines of governmenﬁ regula-
tions, find a way to sell more pleasure travel to fill empty seats on
competitivelyﬂless desirable flights without Seriously diluting busi-
ness travel and other existing revenues so as to be more competitive
with short-haul ground transportation. Frontier's solution was market
segmentation by price through the mechanism éf the standby fare.

In this decision, Frontier definitely formulated its policy within
the framework of theoretical economic coﬁcepts. Particularly germane
to the decision were cohsiderations of the amount of transfer passen-
gers from its existing traffic (cross elasficify of demaﬁd), the degree
éf potential new customer response fo the price decrease (price elas-
ticify of demand), and the economics of price discrimination. But an
e#act,-formal application of theory‘requires quantification of'all
relevant‘variabies, implying perféct'knowledge. ‘Yet, as already'indi.=
cated, Frontier had no such information;‘ Officials, using subjective
critefia, did not "expect'" significant transfers of traffic from regu-
lar to sfandby fares, "believed' potential pleésure travelers are sig-
nificantly motivated by price, and "felt" a price decrease must be

dramatic to bring the kind of results desired, Nevertheless,
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theoretical principles were employed as tools of logic and reasoning
with which to organize and qualitatively evaluate pertinent economic
vériableé. Thus, theory wasbpractically applied and the impossibility
of deriving statistical revenue and cost funétiohs did not negate its

usefulness in formulating a major decision,
Frontier's Las Vegas Route Decision

Introduction

To provide deeper insight into the "anatomy' of economic decision-
' making,.it appears desirable and necessary to break an important deci-
sion down into its component parts, Such a detailed analysis reflects
the numerous considerations necessary té make reasonable quantitative
approximations to theoretical functions as Qell as to establish a truer
sense of the en&ironmental conditions surrounding the decision,

The following detailed analysis oberontier's Las Vegas route
decision will reveal sources of input data, assumptions underlying their
use, and analytical procedures>employed by Frontier in answering the
main question of whether or not the expected incremental revenue attrib-
utable to the service will exceed the expected incremental cost.
Specifically included are traffic forecasfs and resulting revenue esti-
mates, aircraft operating statisfics and resulting operating costs, and
traffic servicing expenses, Initial paragraphs present aspects of the
genenal envifonment by discﬁssing Frontier arguments before the CAB to
justify the proposed service; thus, govermmental constraints on manage-
ment actions aré depicted,

As described in Appendix A, the traditional unit cost curves of

economic theory, assuming a short-run production function of initially
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increasing and thén decreasing returns to the vériable resource, have
thé familiar U-shape. This means.thét as output of a single product
pervtime period increases, totgl cost per unit initially decreases,
reaches a minimum ard thén increases due to decreasing efficiency of
the added units of variable input.

| However, statistical cost studies in non-agriculture industries
seemingly show average variable and marginai costs to be constant,
resulting in L—Shaped averagé total cost curves., This means that as
output increases, the added cost per unit of added output is constant
since added units of variable input have equal efficiency, but average
total cost per unit continﬁously decreases slightly since the total
fixed cost is spréad over a.larger number of units.

Controversy exists over the '"true' shape of the short-run cost
function, with both fhe traditional U-shaped and the L-shaped curves
receiving support. As for the impiications of this controversy with
respect to management decision-making, Haynes (é8) sajs:

. Perhaps the greatest benefit‘to management is to create an
- awareness that there are no firm generalizations about cost
behavior and that each firm and each industry must measure

and predict its own cost patterns, One reasonable way for

a manager to go about estimating the impact of a decision

on cost is to use his own judgment and experience in deter-

mining how the different categories of cost will react to

the decision, '

In analyzing this route decision of Frontier, the objectives
specified earlief are amended to specifically include two objectives
suggested by Haynes:

1, To determine as far as possible the shapes bf'relevant

cost curves; that is, the way unit cost functions

"behave' as output increases.

2. To specifically identify how Frontier "estimates the
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impact of a decision on costs."

Summary of Las Vegas Routg Proposal

In April, 1966, Froﬁtief Airlines applied to the Civil Aeronautics
Board for an amendment of its Certificate of Public Convenience and
Necessity to allow Frontier to extend its service to Las Vegas, Nevada.
Frontier currently serves Grand Junction, Colorado, and is specifically
seeking an extension of that route to Las Vegas., To date,'the CAB has
not issued a ruling on Frontier's Proposal.

Figure 5 is a map of Frontier's present system and the proposed
" new route segment.

To obtain CAB approval, Frontier must convince the Board of the
need for additional service td Las Vegas and of the ability of Frontier
to provide it on an economic basis. In arguments before the CAB to
establish need, Frontier deals with three main points.

First, Frontier charges that existing service between Las Vegas
and Denver is seriously deficient, inconvenient and ihadequate. Las
Vegas is a natural and important vacation area for Denver and the large
area beyond Denver served by Frontier, yet Denver has only one daily
jet non-stop frequency to Las Vegas and only two total frequencies,
including DC-6 propeller service via Grand Junction. The only carrier
serving the Las Vegas market from Denver via Grand Junction is United
Airlines, although Western Airlines serves the city via Salt Lake City,
and United's jef service is extremely inconvenient since its departing
flight leaves Denver at 10:20 P, M, and the'returﬁ flight arrives in
Denver‘ffom Las Vegas at i2:56 A, M,

The need for additional service between Las Vegas and Grand Junction
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is further evident from the fact that United flies only one round trip
daily with DC-6 equipment. By comparison, service from Grand Junction
to othér important regional cities such as Denver, Salt Lake City, and
El Paso varies from three to five daily round trips.

Table III illustrates the inadequacy of service between Denver and
Las Vegas by comparing the service from Denver and from Las Vegas to
other nearby western cities.

Secondly, Frontier maintains that there has been a serious lack of
traffic development in the Denver-Las Vegas market. Table IV illus-
trates this by comparing the traffic between Las Vegas and major metro-
politan western cities with that between Phoenix and the same cities.

As shown in Table IV, the Las Vegas-Denver traffic is much lower
in relatien to Phoenix traffic than for any of the other cities. In
Frontier's view, there is no apparent reason for this except for in-
adequate Las Vegas-Denver service.

Thirdly, Frontier contends that it will provide substantial ser-
vice improvements for other points‘on its system, in addition to the
benefits provided in the local Denver-Grand Junction-Las Vegas markets.
Frontier's proposéd service will open up a large area of 2L smaller
cities north, east, and south of Denver for first one-carrier service
to.Las Vegas, with major reductions in travel times, In addition,
important service improvements between Kansas City, Lincoln, Colorado
Springs, and Las Vegas would include more desirable arrival times,
reduced travel time, new one-carrier service, ana new.one-plane
service.

At the time of the proposal, Frontier had already planned to

install Boeing 727 jet service between Denver and Grand Junction in the
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Fall of 1966 by feplacing some existing Convair 580 flights with soon=-
to-be~deliveredinew jet equipment. Of Frontief's planned two round-
trip schédules,to Las Vegas, both using jet equipment, one wil] simply
be an extension of existing schedules, For this schedule, the only
added jet service as a result of the Las Vegas.decision will be that

from Grand Junction to Las Vegas.

TABLE III

COMPARISON OF SERVICE FROM DENVER AND FROM LAS VEGAS
TO OTHER NEARBY WESTERN CITIES

No. of Round Trip Flts./2 1964
(One-stop or less) Psgrs.
’ ' Local zid

Total Jet Prop. Conn,
Denver-Las Vegas ‘ 2 1 1 26,910
Denver-Phoenix 5 2 3 63,260
Denver-Albuquerque 7 7 | 41,700
Las Vegas-Denver | _ 2 1 1 36,910
Las Vegas-Salt Lake City : L 1 3 29,300
Las Vegas-Albuquerque . -2 2 24,190
Las Vegas-San Francisco. 8 8 o 121,490
Las Vegas-Los Angeles 27 19 8 565,310

Layarcn, 1966.

431964 CAB Competition Study.



TABLE IV

TRAFFIC COMPARISON: LAS VEGAS-DENVER VS PHOENIX-DENVER
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.

N

o. of

1964 Total Local
and Connecting Passengers Flts,
‘ - ' , Nonstop
% Las and l-stop Intercity
Between Between Vegas of (9-64) . Mileage
Las Vegas Phoenix Phoenix '
Base City And And Psgrs. LAS PHX LAS PHX
Los Angeles 565,310 268,720  210% 60 28 228 356
San Francisco 121,490 84,980 143 14 12 ke 652
Albuquerque 24,190 26,300 92 L L 482 229
Salt Lake City 29,200 38,860 75 8 L 362 504
Mean 130
Denver 58 i 10 605 586

36,910 63,260

The other round trip will be a newly instglled jet flight replac-

ing a Convair 580 flight between‘Denver and Grand Junction, and extend-

ed from Grand Junction to Las Vegas. The entire schedule will represent

added jet service attributable to Frontier's decision, since the Convair

580 flight between Denver and Grand Junction will not be'replaced with

jet equipment if Frontier does not receive Las Vegas certification,

Also, if its proposal receives CAB approval, Frontier plans to put on

an additional daily‘round trip Denver-Colorado Springs flight using

Convair 580 equipment to provide direct on-line connection to Las Vegas.

Frontier's proposed one-plane added service to Las Vegas is illustrated

in Figure 6,
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In order to "prove" to itself and to the CAB thét it can provide
the needed service oﬁ an economic basis, Frontier was faced with'the
task of estimating the impact of the decisioﬁ on total cost and total
revenue, Frontier is specifically requesting that the route be awarded
on a subsidy-ineligible Sasis, and estimates that the service,‘on a
non-subsidy basis, will produce in the first year of operation a nét
operating profit of $#624,800. As a further incentive to gain acceptance
by the CAB, Frontier guarantees to apply this stafed amount to a réduc—
tion in its annual subsidy requirement of $6.5 million.

Frontier's eétimates of the change in total revenue (incremental
revenue) and the change in total cost (incremental cost) are strictly
short-run, applying only to the single year, 1967. Table V is a sum-
mary of estimated financial results attributable té the ?roposed serv-
ice to Las Vegas. The discussion which follows is a detajiled analysis

of how Frontier made its economic evaluation.
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TABLE V

SUMMARY OF FINANCIAL RESULTS ATTRIBUTABLE TO PROPOSED
SERVICE TO LAS VEGAS, YEAR 1967

Commercial Revenues:

Passenger | ' ‘ _ $ 2,706,992

‘Mail and Property 123,300
Total $ 2,820,292

Operating Expenses:
Aircraft Operating Expenses $ 936,601

Servicing Expenses:

Stewardess : : - 54,891

Local_Station o ' ' | 320,000

Regional and Systém | » 453,000

Total Operating Expenses ’ | | $ 1,764,492

Operating Profit = - $ 1,065,800
Provision for Return on , | ‘ ' ,

Investment and Taxes ' : : 441,000

Reduction in Present System Subsidy Need 8 -‘624,800

Traffic Forecast Before Frontier Sgrvice ImproVement

Frontier estimates that its change in total revenue‘és a result of
the deciéion to extend service'to Las Vegas will be a total of
$2,830,292 the first year, élmost'all of which will be in the form of
passenger révenﬁe. Frontier's first step in estimating incremental

revenue was to estimate, by markets, the total number of local and
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connecting passengers expected to travel over ifs entire system to and
from Laé Vegas with other airlinés and,bef§re Frontier service
improvement, | |

Bgsed on a CAB survey of passenger traffic in major markets for
the years l§59’thrpugh 1965, Frontier made avforecast of the estimated
1967‘passengers by major market. The CAB requires every carrier to
report fhe origin and destinafibn of every ticket sold whosé number
ends in zero. Since carriers must keep records of every ticket sold,
it is a relatively simple matter for them to supply these data. The
CAB then compilesbpassenger origin-destination statistics from this 10
per cent sample, Frontier simply took the CAB survey samples aﬁd ex-
panded them by a factor of 10 to estimatevthe total passengers who
“traveled between Lés‘Vegas and major cities’in its Systém for the years
1959 through 1965; The 1967 estimate arrived at for each major market
is average of constant rafe and coﬁstant increment-extrapolationé of
least squares lines on 1959-1965 data. Results are summarized in Table
XXIX in Apﬁendix D. | |

The estimated number of passéngers in éach market for 1967 is
determined, as previously menﬁigned, by e#trapolation of least squares
lines, This assumes, of course, that the past is a reliable guide to
the future, But the years 1959-1962 are generally considered slump
years for air carriers, as comparéd to 1963—1965;‘when business was
booming, Thus, an extrapolation of léast squares 1ines to determine
-expected 1967 passenger tréffic would tend tovundérState the real
growth, assuﬁing'fraffic continues to grow as‘it did 1in 1963-1965.
Frontier agrees that this is undoﬁbﬁedly true but that keeping 1959~

1962 data in the'projection desirably '"tones down' the forecast. Ir
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only the 1963-1965 dats were used, the forecast would show é bilas of
very high growth rate, which may Weli,be‘over-optimistic, despite the
fact that industry observers forecast continued ﬁrosperity, Of the |
two extremes, Frontier prefers the former since it 1s more cautious.
Obviously, the accuracy of Frontier's révenue estimate is directly
related to the accuracy of this and otherbpassenger forecasts.

In addition to major markets, Frontier made esfimates of 1967
local passenger traffic for two groups of smaller markets within its
system, The results‘of the estimates are summarized in Table XXX in
Appendix D,

In Group I ¢ity-pairs, which mainly included small cities north of
Denvér, CAB surveys. of historic passenger traffié between Las Vegas
and the cities named are used to calculate a three-year (1962-1965)
average for each market. Thén a three-year average of 2,370 passengers
is calculated for all markets.. The 1967 forecast for each market is
determined by multiplying the three-year avérage by an expected growth.
factor of 58 per cent. v |

To arrive at the factor of 58 per cernt, Frontier found the rela-
tionship between theithree—year average of all markets in Group I
(2,370 passengers) and the composite market foreéasti(3,740 passengers)
made by extrapolation of least square lines for "Other Frontier Points
‘Beyond Dénver-Las Vegas'" as shown in Table XXIX in Appendix D. Thus,

2,370 (1.00 + X) = 3,740

iy o 3.750 - 2,370 _
X = S .58

X = 58 per cent,
Using 58 per cent as an expected growth factor, Frontief then estimates

the expected passenger traffic in each cityapair‘liSted in Group I.
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For example, a three-year CAB survey of sample passengers in the
Las Vegas-Casper market shows an average of 740 passengers per year.

Frontier expects this market to grow, in 1967, to

‘740 x 1.58 = 1,170 passengers,

The Group II eity-pairs consist primarily of towns in west and
southwest Colorado near Grand Junction, Expected traffic between Las
Vegas and these cities is quite small, Agéin employing the results of
CAB surveys, Frontier calculates the average number of passengers per
year traveling between a given city and Las Vegas for the years 1963-
1965, then estimates a 50 per_cent increase in traffi¢ from these base
figures for 1967. The 50 per cent’expectedkgrowth factor was arrived
at by scaling down from the growth factor estimated for the Grand
Junction-Las Vegas market shown in Table XXiX in Appendix D. The growth
expected in this market from 1964 (2,110 passengers) to 1967 (3,490
passengers) is 65 per cent, Frontier simply took é"reasonable guess"
and figured the cities named in Group II would generate é 50 per cent
increase in traffic if Grand Junction generated 65 per cent!

C§nnecting'tnaffic ié traffic'which changes>airline5’during a trip.
In Table XXIX in Appendix D, estimates are given for cdnnécting traffic
between points in California and two cities in Frontier's system, Grand
Junction and Linc&ln; Colofado Sﬁrings-Denver connecting traffic is
also shown., Table XXXI in Appenaix D suﬁmarizes historic andvforecgst
connecting traffic for other major markets, adjusted to exciude con-
necting traffic in minor mérkets. Frontier uses as'ité méasﬁres of
expected growth in the nu@ber of conneotihg passengers the same per
cent factors used in the local tréffié forecasts for the same city-

pairs, as calculated in Table'XXIX in Appendix D,
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The local and connecfing Las Vegas passenger traffic estimates for
1967 for every éity.in Frontier*s system, derived as .described aboﬁe,
are subsequently used in.Table.XXXI in Appendix D to forecast Frontier
revenues attributable to the service. These fraffi; estihates are pro-‘
jections of histofic tréffic flows,.assuming no change in quality ér
quantity of service offered; that is, the estimates do not inﬁlude any.
estimates of the effect on total passenger traffic that introduction of
new service by Froﬁtier mighf have., But the new and improved service
Frohtier proposed certainly is expected to stimulate the passenger
traffic flows that have been developed by historic services. The de—.
gree of stimulation in any specific market is determined by thg type
and degree of service improvement offered. Broadly speaking, the amount
of stimulation expectéd due to improved service is based on judgment;
but Frontier uses statistical studies of stimulafion as guides in ité

traffic estimating procedures,

Stimulation of Historic Traffic by Frontier -

Service Improvement

Frontier's proposed new services offer several types of sérVice
improvement, deﬁending»on the speg¢ific market.l In>its.esfimating proc-
ess, Frontier systematized its application of stimulaﬁion faétors by

coding types of improvement as follows:

Qode | Type of Service Improvement
A,  First one-carrier one-plane service replacing two-carrier.

‘B, First one-plane service replacing one~carrier direct
on-line connecting service.

C. First one-carrier direct on~line connecting service
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Qggg ‘ Typé of Service Imprqvemept
replacing twe-¢arrier,
D. First one-carrier service repla&ihg two~-carrier,
- E, First competitive one-plane service,
F. Additional service.
The stimulation factors usedbfor codes A through D have been influenced
by two independent statistical studies of the effect of replacing two-
carrier service with single-carrier, single-plane service. Results of
these studies are portrayed graphically in Figure 7,

The statigtical relationship between the "Stimulation Factor' and
the "Annual Local Passengers Before One Plane Service!' shown in Figure
7 was jointly developed by Frontier and a management consulting firm,
The "C E A Data' shown ié the result obtaiﬁed by the consulting firm in
a similar analysis done for Célifornia Eastern Airline (CEA),

As Figure 7 and discussion pursuant to it point out,_thé stimula~-
tion factors shown are a statistical result of replacihg two-carrier
service with one;carrier one-plane service, the tYpe of service improve-
ment designated code A, Service improvement code C is considéred to
have a stimulation effect of 50 per cent of code A, and code D, 10 per
cent of code A, It should be noted that the stimulation effects of
codes C andbD are purely judgeméntal, seaéoned»by experience./ Ih fact,
‘Figure 7 represents a best-deqision-basis—available technique and is
not purported to be‘ihviolable. The use of this specific estimating
device is unique to Frontier and its forecasts are seldom challenged
on thisbparticular basis. When challenged, however, Frontier has been
able to pfesent sufficient examples over its system to jusﬁify, iﬁ

general limits, its use of this type of reasoning. Frontier readily
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admits that this procedure is open to question, but does believe that‘
"good'" and '"reascnably accurate' estimates can be made and the results
used with confidence in decision making;. nBetter" results'perhaps

could be obtained with a more sophisticated technique, but the expected
cost of developing such a technique; if, in fact, one exists, is thought
to outWeigh the gain,.

The stimulation factors in markets where Frontier's service im-
provement results from new competition, code E, are basically.derived
from a systematized method of weighing service quality before and after
the introduction of the new service. A Service Quality Index is con-
structed for the before and after periods based on assigned values per
flight as follows:

EquipmenthalueS by Flight

Jet

Electra

Viscount/Constellation/
DC~6,/DC=7

CV-580 -

F-27/CV-340/440M=b0Ok

CV~-240/M-202

DC-3

[eaR e ]

N U

Stop Value by Flight

Non-Stop

One-Stop

Two-Stop
Three-Stop

Four or More Stops

N FON

These values represent minor Frontier‘reVisions of valﬁes devel-
oped by the CAB Bureau of Opérating Rights from extensive statistical
analyses of the effect of placing local service carriers ih competi- -
tion with trunklineé. Although  the Bureau's statistiCai analyses were

done for the purposevstated, Frontier feels that the principles



101

involved are basic for determining the impact of competitive service

in any market., Primary determinants are service frequency, equipment
quality and service quality measured inversely by intermediate stops.
In brief, the so-called Service Quality Index‘resolves to nothing.more
than a systematic numeric method for evaluvating thése factors before
and after introduction of competition. Figure 8 graphically portrays
the relationship of competitivevstimulation to improved service quality
used as a guide by Frontier., For example, as assumed 100 per cent im-
provement in service quality should provide a stimulation approximating
60 per cent.

Frontier computes the Service Quality Index (SQI) as follows:

SQI = frequency of flights x stop value by illght
X equipment value by flight,.

For example, if United offers four non-stop flights daily between
Colorado Springs and Phoenix ﬁsing jet equipment, and there is no

other carrier serving this city-pair, United's Service Quality Index is

SQI (United) = 4(flights) x 8(stop value) x
8(equipment value) = 256.

Now assume Frontier enters this market and adds two one-stop
flights daily using Convair 580 equipmeht. Frontier's addition to the

SQI for this market would be

SQI(Frontier) = 2(flights) x 6(stop value) x
4(equipment value) = 48.

The resulting total market SQI is then
S5QI(Total Market) = 256 + 48 = 304,

Frontier's service would result in a percentage increase in the Total

Service Quality Index of
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‘ég% = 18.8 per cent.

In Figure 8, an 18,8 per cent increase in the Service Quality
Index would result in approximately a 22 per cent stimulation of
traffic in the total market, after introduction of Frontier's competi-
tive service. Frontier wguld not necessarily carfy all this nery
created traffic, but would share in the total marketvwith United on the
basis of Frontier's Service Quality Index as a percentage of the total

market Service Quality Index. That is,

Frontier SQT _ 48 _
Total Market SQI =~ 304 ~

15.8 per cent, equals

Frontier's participation in the total Colarado Springs-Phoenix market.

Estimated Added Frontier Passenger Traffic

-After Service Improvement

Table XXXII in Appendix D is a summary of Frontier's forecast of
added passenger traffic and revenues attribuﬁable to fhe proposed serv-
ice to las Vegas. The estimated total passengers, local and connecting,
shown for 1967 aré taken from Tables XXIX, XXX,'and XXXI_iﬁ Appendix D,

In Table XXXII in Appendix D, each city in Froﬁtier's system is
coded according to the type of service improvement resulting from
Frontier's entrénce into the Las Vegas market, and the appropfiate
traffic sfimulation factor is determihed. The. procedure.for esiimating
the number of passengers Frontler expects to carry is explained below
by examining different fypes of service iMprovemenf.

For example, in the Kansas City-Las Vegas market, the esfimated

total passengers for 1967, before Frontier service_improvement, is
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13,166. Frontier identifies the type of service.improvemént as code E,
the introduction of the first competitivé ohé-plane service. Using the
Service Quality‘Index (SQI) procedure previously discussed, Frontier
estimates a 26 per cent increase in tofal traffic in this market, after
introduction of Frontier service improvemént. Thus, the stimulétion
factor is 1.20, as shown, To find the estimated 1967 total market
after Frontier service improyement, multiply the stimulation factor
times the estimated 1967 ﬁéssengers before Frontier service improvement.
Thus,

13,160 x 1.20 = 15,792 passengers.

To determine the number of passengers Frontier expects to carry out of
the total Kansas City-Las Vegas market, it is necessary to estimate
Frontier's per cent participation. For thié particular market,
Frontier expects a participation of 20 per cent. For each market,

this percentage is based on Frontier's '""best judgment"‘-- nothing more,
Thus, Frontier éxpects fo carry 20 per cent of 15,792 forecast passen-
gers, or 3,158 passengers.

The Omaha-las Vegas market haS a service improvement of code F,
indicating "1ike additional"service. vThe traffic stimﬁlation factor
is 1,05, meaning Frontier expects to stimﬁlate the total market by 5
per cent, The stimulation factor for this type of service improvement
is also based on the Sérvice‘Quélity Index procédure, but is, according
to Frontier, a "watered-down'' version. |

The Grand Island/Hastiﬁgs/Kearnewaas Vegas market has a servicé
improvemenfbof code D, indicatiﬁg the first one-carrier service replac-
ing two-carrier. The tfaffic stimuiation'factor is estimated to be

1.30, and is determined by the use of Figure 7. The number of "annual
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local passengers before one plane service™ is estimated at 460 total.
‘Measuring along the horizontal axis of Figure 7 to 460 passengers,
then up to curve, the stimulation factor of 2.9 can be read off the

vertical axis. Thus, the code A stimulation factor so found is
2.9 - 1.0 (since 1 = O stimulation) = 1,9.

This means that if the service improvement in this market were code A,
total traffic could be expected to increase by 190 per cent. But,
since it is, instead, code D, a code D service improvement is estimated
to be only 10 per cent as stimulative as code A. Therefore, the
expected percentage increase in traffic in this market due to code D

service improvement is

190. per cent X 10 per cent = 19 per cent

and the resulting traffic stimulation factor is 1.19, unadjusted.

After making this initial calculation, Frontier freqﬁently alters the
factor to bring it closer into harmony with its own judgment as to the
degree of "actual' stimulation expected from service improvement. Such
is the case here. Although the calculated value of 19 per cent repre-
sents a starting point, Frontier feels that the actual stimulation of
this market from service improvemént would be greater, somewhat in the
order of 30 per cent, Thus, the adjusted value of the traffic stimula-
tion factor is 1.30.

The percentage partiéipation that Frontier expects in the total
Grand Island/Hastings/Kearney-Las Vegas market after Frontier service
improvement is designated by '"'S". "S" means "by-the-amount-of-
stimulation". For example, the total estimated passengers for 1967

before Frontier service improvement is 460. Frontier expects to
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stimulate the market by 30 per cent, resulting in a total market after
Frontier service improvement of 598 passengers, a net change of 138
passengers, Thus, the meaning of "S" is that Frontier expects to carry
138 passengefs, the amount of the stimulation, rather than some per-
centage of the total market, as is the case in other markets,

The procedure described above is used to estimate the number of
passengers Frontier expects to carry between Las Vegas and each city on
its system., By way of review, the process involves, for each market:

1. TForecasting the total 1967 Las Vegas passenger traffic,

before Frontier service improvement,

2. Determining the estimated stimulation factor, and
multiplying it times the traffic forecast to determine
the 1967 passenger traffic expected, after Frontier
service improvement.

3. Estimating Frontier's percentage participation and

multiplying this percentage times the total passenger
traffic, after Frontier service improvement, to deter-
mine the number of Las Vegas passengers Frontier

expects to carry in 1967.

Incremental Refenue Attributable to Las Vegas Service

Total added passenger revenue expected to be generated by
Frontier's Las Vegas service is found by multiplying the forecast num-
ber of Frontier passengers traveling between Las Vegas and the cities
named, times the appropriate fares, The proposed fares are summarized
in Table XXXIII in Appendix D,

In establishing regular fares in specific markets, Frontier's most
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important considerations‘are the quantity and quality of évailable
substitute means of transportation. This involves primarily a consid-
eration of competititve airline service and surface transportatibn
(mainly automobile, and secondly, bus; rail is of limited importance).
For Frontier's system, geographical characteristics make surface trans-
portation generally‘inferior to air transportation. Furthermore, on
many north~south routes, Frontier has little or no competition from
other air carriers,

On these routes, Froﬁtier charges fares, on a rate per mile basis,
that are generally higher than those on more competitive routes.
Frontier's stated objective is to maximize short-run total revenue by
charging relatively higher fares where demand is more inelastic while
still maintaining a long-run view of price effects on market growth.
The "optimum" fare levels are based on judgment since no calculations
are made to estimate price elasticity of demand in these markets. On
east-west routes, Frontier faces stronger competitlion from other air
carriers, and so charges fares that are competitive with, if not iden~
tical to, other airlines. In these markets, Frontier is generally a
price~follower and not a price-leader.

In arriving at the propoéed fares between Laé Vegas and Denver,
Frontier toock into account sewveral factors. Only United Alirlines
serves Las Vegas directly from Denver, via Grand Junction. United
of fers one dally non-stop round trip between Denver and Las Vegas using
jet equipment and one daily round trip, with a stop at Grand Junction,
using propeller equipment. The United non-stop jet service departs
Denver at 10:20 P, M,, MST, and arrives in Las Vegas at 10:50 P; M.,

PST, for an elapsed time of 1 hour, 30 minutes. The jet first clgss
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one-way fare is $53,45, and jet coach is $47.20. The propeller flight
leaves Denver about 11 o'clock in the morning MST, makes a stop at
Grand Junction, and arrives in Las Vegas about 1:20 in the afternoon,
PST, The elapsed time is 3 hours, 20 minutes and the one-way fare is
$29.65; all seats are coach. The only other exiéting Denwver-Las Vegas
service is that offered by Western Airlines via Sgit Lake City. The
Western flight leaves Denver at 12:10 P, M,, MST, and arrives in Sélt
Lake City at 1:15 P, M,, MST; after a change of planes, the flight then
leaves Salt Lake City at 2:10 P. M., MST, and arrives in Las Vegas at
2:12 P. M., PST, for a total elapsed time of 3 hours for the Boeing
720 and DC-6 equipment used in the service., The first class one=-way
fare is $53.45, the same as that of United's non-stop flight.

One of Frontier's two proposed jet flights from Denver would leave
at 8:40 A, M., MST, stop in Grand Junction for 10 minutes, then proceed
to Las Vegas, arriving at 9:36 A, M., PST, for an elapsed time of 2
hours. The second flight would leave Denver at 3:00 P, M,, MST, and,
after stopping in Grand Junction for 10 minutes, arrive in Las Vegas at
3:56 P. M,, PST, for an elapsedktime also at 2 hours.

The reason to state these comparative departure and arrival times
is to point out the comparative '"quality" of Frontier's proposed serv-
ice versus that of it competition, in terms of elapsed time of flight
and time of day. Frontier plans to use Béeing 727 jets on both flights,
making Frontier's equipment “quality'' equal to United's relatively late
night non-stop flight, and superior to United's noon propeller flight.
However, on its jet flights between Denver and Las Vegas, Frontier does
make one stop - Grand Junction. A flight with one~stop is generally

considered inferior to a non-stop flight, other things equal, Frontier,
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however, after considering other things not equal, proposes to offer
‘its one-stop jet service at fares equal to United's non-stop jet

service - $53.45 first class and $42,70 coach, Frontier feels thét its
service is superior to United's and certainly to Western's, but reasons .
that establishing fares identical to theirs will in effect be a price
decrease and, thus, serve to insure the economic soundness of the
decision.

As shown in Table XXXIII in Appendix D, Frontier quotes two fares
for jet flights, jet first class and jet coach. In order to estimate
added total revenue from the proposed Las Vegas serviée, it is first
necessary to estimate the total number of passengers Frontier expects
to carry, and what percentages of the total would travel first class
and coach. Making use of a 1964 CAB survey of traffic between Las Vegas
and twenty-nine cities west of the Mississippi River, Frontier calcu-
lated the percentages traveling first class and coach, took the mean,
and arrived at a passenger-mix expected of 20 per cent first class and
80 per cent coach., On the assumption that this 20/80 mix will like~
wise be its average experience, Frontier made appropriate calculations
to determine total added revenue expected to be generated by each city
on its system, For example, Frontier expects to carry 3,158 passen-
gers between Kansas City and Las Vegas. in 1967,‘ If 20 per cent travel
jet first class and 80 per cent jet coach, Frontier's expected added
revenue Iin this market is

3,158 passengers X 20% first class X 393.50'= $§ 59,055

3,158 passengers X 80% coach o ox $74.80 = 188,974
$ 248,029,

Table XXXI1 in Appendix D summarizes by cities the expected passenger



traffic and passenger revenue attributable to Frontier's service to

Las Vegas.

Although passenger revenue is by far the more important, added

mail and
$123,3200.

1.

property revenue is nevertheless significant, totaling
This value is determined by:
Multiplying the number of passengers times the distance
in miles between each c¢ity and Las Vegas to find the
number of total revenue passenger miles (RPM = 39,154,000),
Converting revenue passenger miles to revenue passenger
ton miles on the basis that ,095 revenue passenger ton
miles is equal to 1.000 revenue passenger mile (i.e.,
approximately ten revenue passengers are equal to one
revenue passenger ton). Thus, 39,154,000 RPM x .095 =
3,720,000 revenue passenger ton miles.
Converting revenue passenger ton miles to mail and
property ton miles on the basis that the latter, based
on Frontier's 1965 system experience, is 7.36 per cent
of the former, after adjustment to account for the
resort nature of the Las Vegas market. Thus, 3,720,000
revenue passenger ton miles X 7.36% = 274,000 added mail
and property ton miles,
Calculating the resulting added revenue from mail and.
property, based on Frontier's 1965 system e#perience of
an average df $.45 per mail and propérty ton mile.

Thus, 274,000 mail and property ton miles X $.45 =

- $12%,300 added revenue from additional mall and

property traffic,

110
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The forecast change in total revenue attributable to Frontier's

decision to add the Grand Junction-Las Vegas route to its'system is

Incremental Passenger Revenue $ 2,706,992
Incremental Mail and Property Revenue ' 123,200 -
Total Incremental Revenue $ 2,820,292,

Aircraft Operating Data

Frontier estimates that total incremental operating eipenses for
the Las Vegas service, made up of alrcraft operating expenses plus
servicing expenses, will amount to $1,764%,492 in 1967., In order to
estimate incremental cost, it is first necesséry to estimate relevant
aircraft operating data. |

Frontier's proposal specifies that one Denver-Grand Junction sched-
ule currently flown with CV-580 equipment will be replaced with B-727
Jjet equipment if Frontier receives certification, with fhe schedule
extending to Las Vegas; the other schedule will simply be anvéxtension
to Las Vegas of an already planned jet schedule between benver and
Grand Junction., Also, aﬁ additional daily round-trip flight between
Colorado Springs and Denver will be scheduled‘to provide direct on~line
connection to Las Vegas. The added air¢raft miles, hqurs, and depar-
tures attributable to the proposed service are calculafed in Table XXXIV
in Appendix D and summarized in Table VI, including relevant‘sefviCes

and traffic data.

Direct Costs: Aircraft Operating Expenses

Frontier estimates the total net added aircraft operating éxpenses

attributable to the proposed service to Las Vegas to be $936,601.
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TABLE VI

SUMMARY OF AIRCRAFT OPERATING DATA AND SERVICE AND
TRAFFIC DATA, LAS VEGAS SERVICE

B727 CV-580 Net Total
Aircraft Operating Data:
Revenue Aircraft Miles Flown 744,016  (95,864) 648,152
Revenue Aircraft Departures
Performed ‘ 2,146 -0- 2,146
Aircraft Stage Distance _ 347 - 347
Revenue Aircraft Block Hours Flown .' 2,045 | (316) 1,729
Total Aircraft Block Hours 2,086 - (322) 1,764
Service and Traffic Data: o
Revenue Passengers 71,216
Revenue Passenger Miles (000) g 39,151+
Available Seat Miles (000) ' 64,?09
Averége Passenger Load : | v 60.4

Passenger Load Factor - = X o 61.0%
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Aircraft operating expenses consist of four major cost categories which,

along with estimated dollar amounts, are summarized in Table VII.

TABLE VII

AIRCRAFT OPERATING EXPENSES, LAS.VEGASFSERVICE

Flying Operations: B-727 CV-580 NET

Crew Costs $180,105 $(17,262) $162,843
Fuel, 0il, and Taxes 292,812 (12,880) 279,932
Insurance ‘ 50,419 . ( 2,167) 48,252

Other Costs 2,222 - ( 522)‘ 1,900
Total Flying Operations - $525,5 $(32,641 $%92,927

Direct Maintenance-

Flight Equipment . 188,220 (19,774) 168,446
Applied Maintenance ‘Burden- ' :

Flight Equipment 95,393 ( 6,897). 88,496
Depreciation-Flight Equipment 193,310 ( 6,578) 186,732

Total Aircraft Operating Expenses $1,002,491 $(65,8900)  $936,601

The analysis which féllows delves in some detail into the mechanics
of aircraft opefating cost analysis by identifying specific expenses
incurred, sources of cost,déta, assumptions, and procedures used by
Frontier to estimate the added Boeing 727 expenses summariZed>in
Table VII. |

The decrease in Convair 580 aifcréft operating expenses shown in

Table VII are estimated by multiplying the appropriate unit cost, based
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on Frontier's 1965 system CV 580 cost experience (AppendixiF), times
the net decrease in total alrcraft block hours flown resulting from the
Las Vegas service. The elimination of 6ne CV 580 schedule from Denver
to Grand Junction, plus the addition of one from Colorado Springs to
Denver results in a net deérease of 322 total aircraft block hoﬁrs
flown., Due to the mechanical nature of the calculations, no category-
by-category estimate of CV 580 costs will be présented but.they may
readily be determined as indicated.

Flying Operétions. This function includes expenses incurred di=-

rectly in the in-flight operation of aircraft and expenses incurred in
the holding of aircraft and aircraft operational personnel in readiness
for assignment to an in-flight status. ’The four sub-categories are:
1. Crew Cost., The B-727 crew cost is estimated at $86.34

per total aircraft block hour, Thus, the total added

B-727 crew cost attributable to the proposed service is

$86.34 x 2,086 total B-727 aircraft block hours =

$180,105. The estiméte for total added B-727 aircraft

block hours is found in Téble VI; the crew cost per air-

craft block hours is estimated as shown-in Table VIII.

The relationship between crew costs and "output'" is ¢Qn—

sidered by Frontier to be linear, where output is meas-

ured in terms of total aircraft block hours. This

linear relationship is thought to hold true regardless

of the level of total aircraft block hours flown, pro-

vided there is little or no idle crew capacity employed.

in the event that pilots, copilots and flight engineers

are idle and could be used on additional flights, output
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ESTIMATED CREW COST FOR BOEING 727
PER TOTAL AIRCRAFT BLOCK HOUR

Cost pér
Total Aircraft Basis for
Block Hour Estimate
Crew Costs
Pilots and Copilots $ 50.11 Frontier's contract pro-
visions with pilots.
Trainees and Instructors 1.00 At 2% of pilot salaries
Other flight Personnel
(Flight Engineers) 15.00 At 30% of pilot salaries,
: based on the 1964 B-727
experience of the Big
Four (AAL, EAL, TWA, UAL)
Personnel Expenses 4, bo Based on Frontier's 1964
system unit cost plus 60%
allowance for extra crew
member
Insurance-Employee ‘
Welfare . 10,58 Frontier's 1964 relation=-
ship to crew salaries
Taxes, Payroll 1.12 Frontier's 1964 relation~
» . ship to crew salaries
Total Crew $ 82.23
Plus 5% adjustment
for inflation from
1964 to 1967 4,11

Total Crew Cost

fl
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could be increased without as large an increase in
crew costs as would occur if new, additional crew
were needed, Thié is due to the fact that members

of the crew are paid a base salary plus a rate di-
rectly related to total aircraft blﬁckbhours flown,

If idle crew can be allocated to added flights, there
would be no increased cost of base salaries of course,
but there would be increaéed costs due to increased
flight pay. But in this proposal, Frontier figures it
will need new, additional crews, since it does not
normally have sufficient idle crews to allocate to
such a market. Therefore, the relevant relationship

between crew cost and output may be depicted as

~follows:
Unit Cost Curves : Total Cost Curve
Crew cost A Totg%s%rew TC
il B 015
$86.34 AVCSMO 834 -
- 7 I‘
0 2086 Output = 0 2086 - Output =
: . Total airecraft Total air-

block hours flown craft block
per year ‘ hours flown

per year
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Fuel, 0il, and Taxes, Boeing 727 coét of fuel, oil and
taxes per total aircraft block hour is related to the
average alrcraft stage distance, fhe average aistance
flown between stops. The shorter this distance, the
more costly are fuel and oil per total»aircraft block
hour due to the"voraciousness"of jets during take-off,
climb, and acceleration toward cruising.speed. This
unit cost tends to decrease as the average aircraft
stage distance increases since the aircraft can oper-
ate longer at its more efficient cruising speed. The
Boeing Company made the cost analysis for Frontier,

and estimates the cost per total aircraft block hour

to be 3140.37. The total added cost for B 727 fuel,
oil, and taxes is

2,086 total aircraft block hours x $140,37 = $292,812,
Insurance, A complete Boeing 727 airplane, including
airframe, three engines, and electronic equipment,
costs $4.5 million. Frontier has three B 727s in its
fleet, making a total fleet cost equal tovﬂiE.B.million,
excluding cost of spare equipment, Frontier esfimates
total aircraft insurance cost at 2'per cent of the

B 727 fleet cost or $270,000 per year. Froﬁtier antic-
ipates that each jet will average 3,650 annual revenue
block hours utilization, or 10,950 annual revenue block
hours for the fleet. Non-revenue block ﬂours are esti-
mated at 2 per cent of revenue block hours, making the

total block hours for the fleet equal to 11,169,
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Aircraft insurance cost per total aircraft block hour
is $270,00 total inéurance cost per yeaf + 11,169
total aircraft block hours = $24,17. ‘Total B 727
insurance cost. allocated to the prdposed service to
Las Vegas is

2,086 total airecraft block hours x $24,17 insurance
cost per block hour = $50,419,

L4, Other Costs. This cost categbry includes‘such items -
as supplies, professional and technical fees, injuries,
loss, damage, and other miscéllany. For Boeing 727
equipment, these accumulatedvcosts are estimated by
Frontier to be $1,07 per total aircraft block hour,
This figure is based on the historical relationship of
these "other costs" to all crew costs, as experieﬁced
by Frontier in 1964. Total added B 727 "other costs"
as a resulf of the decision is |
2,086 total aircraft block hours x $1.07 = $2,232,

Direct Maintenance--Flight Equipment. This cost category includes

necessary repairs, and overhauls of the aircraft, including airframe,
engines, and other flight equipment.‘ Unit éqst‘éf this servige on
Boeing 727 equipment is estimated by Frontier to be.$90.23 per total
aircraft block hour, based primarily on the experience of four maj§r
trunkliﬁés as shown in Table IX. The change in total cost for direct
maintenance on B 727 flight equipment is

2,086 total aircraft block hours x $90.23 = $188,220.

Applied Maintenance Burden-~Flight Eguipment. Thislfunction in-

cludes all overhead or general expenses used directly in the aétivities
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TABLE IX

-ESTIMATED B 727 UNIT COST OF DIRECT MAINTENANCE--FLIGHT
EQUIPMENT, PER TOTAL AIRCRAFT BLOCK HOUR

Cost per

Total Aircraft
Block Hour Bases for Estimate
Airframes
Labor $ 14,74 Simple average of Big Four
costs for 4th quarter of 1964
Materials 10.99
Outside Repairs 9.5% Eastern's 1964 4th quarter
: cost since they alone reported
‘ a reserve provision
Sub-Total $ 35.26
Engines
Labor § 8.57 Average of American and
Eastern for 4th quarter 1964
Materials 10,82 - since the reporting by these
: carriers indicate use of out-
Outside Repairs ' 26,42 side engine overhaul
Sub-Total § 45.81
Other Flight Equipment
Labor $ 4,08 Simple average of the Big Four
_ costs for 4th quarter of 1964
Materials 1.3%6
Outside Repairs 42
Sub-Total $ 4.86

Total Direct Maintenance 85,93

Plus 5% for inlation
from 1964 to 1967 $ 90.23
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involved in periodic flight equipment méintenancé operations, It in-
cludes expenses related to the,administfation of maintenance stocks
and stores, the keeping of pertineﬂt maintenance operations records,
and the scheduling, controlling, planning and supervision of mainte-
nance operations. In Frontier's experienoe in 1965, the applied main-
tenance burden was costed at 159 per cent of direct maintenance labor.
Frontier elected to use this same percentage in éstimating the appro-
priate applied maintenance burden for Boeing 727 as well as Convair 580
equipment. |

For Boeing 727 equipment the sum of difect.maintenance labor for
the total aircraft, including airframes ($14.75), engines ($8.57), and
other flight equipment ($4.08), equéls'$27.39 per total aircraft block
hour. The applied maintenance burdeﬁ ber total airéréft Block'hour is

$27.39 x 159% + 4% for inflatiqn = $45.73. |

Thus, the total B 727 applied maintenance burden--flight equipment is
estimated to be | |

2,086 total aircraft block hours x $45.73% = $95,393.

Depreciation--Flight Equipment. "This cost category includes all
charges to account for losses.suffered through current exhaustioh of
the serviceability of flight equipment due to wear and tear from use
and the action of time and the.elements, which are not reﬁlaced by cur-
rent repéirs. For Frontier's new fleet of three_Boéing 727 jets, the
annual depreciation charge per aircraft‘is estimated.on a time basis to
be $345,000, calculated as shown in Table X. To puth 727 annual:
depreciation charges on a cost per total aircraft‘block hour basis; the

following conversions are necessary:
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TABLE X

ESTIMATED BOEING 727 FLIGHT EQUIPMENT
INVESTMENT AND DEPRECIATION

Cost Total cost of 3
per Unit Aircraft Fleet

Complete Airplane (000)

Airframe o ' ' $ 3,693 $ 11,079

Three engines
at $239,000 each 717 2,151
Electronics 20 . 270

Subtotal $ 4,500 $ 13,500

Spare Costs (000)
Airframe (at 11% of airframe cost) | $ 1,219

Engines (a quantity of four) . : 956
Engine parts and miscellany . : '
(at 10% of total engine costs). ' : 311
Electronics (at 23% of electronics) 62
Total Fleet Cost (000) $ 16,088

Residual Values (000) After 12 Years

Airframes and spares at 15% - ' 4 .1,845'

Engines and spares at 15% ‘ . 513
Electronics and spares at 15% R 498
Built-in overhaul at 3150 000 o .
per airframe N - 450
at $25,000 per engine : v 325
Total Residual Value of Three ' v
Aircraft Fleet $ 2,631

Total Fleet Annual Depreciation (Straight Line Basis) =

Total Fleet Cost~Total Residual Value $16 048 000 - $3, 631 000
~ Expected Life of Fleet _ 12 years

= $1,035,000

Annual Depreciation per aircraft = $1.0 g.OOO = $345,000
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3,650 revenue block hours per aircraft x 3 alrcraft
+ 2% non-revenue hours of revenue block hours -
= 11,169 total aircraft block hours for fleet

Total fleet depreciation charge _ $1,035,000
Total fleet block hours - 11,169

= $92,67 depreciation qost per total aircraft‘block‘
hour, | | o
The total annual B 7?7 flight equipment depreciation Chafée attributable
to the proposed service to Las Vegas is | |

2,086 total aircraft block hours x $92.67 = $193,310.

As shown in Table X, depreciation cost per year is $345,000 per
alrcraft and is a functibﬁ of time, not output. Therefore, the greater
the output of the‘aircraft in terms of total aircraft block hours flown,
the smaller the depreciation cost per unit of output, Frontier esti-
mates it will flyveach'jet in revenue service-an average of ten hours
per day, 365 days per year, plus 2 per cehﬁfnon-revenuevsefﬁice, giving
total aircraft bleck hours flown per year per alrcraft of 3472%. The
general relationship beﬁween unit depreciation cést and aircréft output
can be generalized as shown below,

The diagfam shows, o% cOurée, fhat for this decisiQn, depfeciation
cost per unit of output will not Qary<as 6utput véries. If Frbnfier‘s
actual output experience in thé Laé Vegas éervice is diffefent than
that forecast, the unit cost rate'of $92.67 will still apply, given
that Frontier does in fact achie?e its expecfed sjétem‘utilizatibn of
aircraft. The amount of total depreciation not absorﬁed by the Las
Vegas service would simply be allocated to the alfernative which makes
up the difference between the projected 3,723 total aircraft blbck

hours flown per year and the output actually experienced in the
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Depreciation
cost per unit
of output .

$92.87

3723 Output - total aircraft block
hours flown per sir-
oraft per ysar in
system service

For the Las Vegas service, Frontier expects an output of 2,066 total
aircraft block hours flown; the depreciation cost per unit of output

can be iilustrated as shown below,

Depreciation
- cost per unit
of output

$92,67

2086 Qutput = total aircraft block
hours flown per year
~ in Las Vegas servioe
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Las Vegas‘service, These same rélationships-hold true for aircraft
insurance since this cost is likewise fixed fer aircraft per year.

The total decrease in depreciation chafges for Convair 580 flight
equipment is based on Frontier's system experience in the Third Quarter
of 1965 when it had an average depreciation coét per total aircraft
block hour of $20,03. During this quarter, Frontier had 10 aircraft in
service with 9 committed to the schedule, In 196?, 17 will be in serv-
ice with 15 in thé schedule. Therefore, the rétio of total to sched-
uwled will increase from 1,111 to 1,133, for a 2 per'cént increase in
cost. Frontier, thus, estimates depreciation cost per total aircraft
block hour to be $20.43, The total decrease in CV 580 flight equipment
depreciation charges is, then,

(-)322 total alrcraft block'hours x $20.43 = (~)$6,578,

Indirect Costs: Servicing Expenses

Indirect costs have been idenﬁified previously, using the func-
tional classification required by the CAB for carrier reperting., In
order to clarify the meaning of a majof portipn‘pf costs attributable
to the Las Vegas service, each of these cost categories is briefly
defined as fallows (32): o | o

1. Direct Grdﬁndquuipment Maintenance. This category

includes the costs of labor, materials, and»oﬁtéide
services consumed directly in periodié maintenance
operations and repalr of grouﬁd equipment of all
types., This is Frontier's smallest expeﬁse for é
major category, averaging.approximately 1.4 per cent

of total indirect cost,
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Applied Maintenance Burden—-Groﬁnd,Equipment.’ Like
applied maintenance burden--flight equipment, this
category includes all overhead or'generél éxpenses
directly,involved in periodic maintenance operatiohs
and repair of ground equipment.
Ground Equipment Depreciation., Thls category includes
all charges to record losses suffered through current
exhaustion of the serviceability of ground equipment
due to wear and tear which are nof replaced by current
repairs, v
General Services and Administration. When;applied air-
craft maintenance burden is included in direct cost
instead of in’indireqt cost, approximately 95 pef cent
of totai indirect costs are included in the subcate-
gories comprising this major cost category. The sub~
categories are
a. PaéSenger Service, Whiqh includes all expénses
chargeable directly to activities contributing
to the comfort, safety and convenience of
' passengers while in flighf'and when flights
are interrupted, Inclqded are such costs as
Hstewardess expenses, food and beverage expenses,
and hotel accommodétions. This function acCoﬁnts
for approximately 12 per cent of Ffontier's total
| indirect costé.b |
b.: Aircréft‘and Traffic Serviciﬁg, which includes

(1) the compensation of ground personnel and



(2)

(3

(4)

(5)

(6)
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other expenses incurred on the ground
incidental té the protection and con~
trol of the in-flight movement of
aireraft, -

the expenses of scheduling and preparing
aircraft operational crews for flight
assignment,

the cost of handling and servicing of
aircraft while in‘line‘opefation,

the cost of enplaning and deplaning
passengérs,

the in-flight expenses of handling énd
protecting all nonpassenger traffic in-
cluding passenger baggage, and

aircraft landing fees,

This function constitutes approximately 52 per cent

of Frontier's total indirect cost,

Promotion and Sgles, which includes expenses incurred

in promoting and creating public preference for the

air carrier and its services, and in stimulating the

general development of the air transport market. ‘It

further includes:

(1)

(2)

compensation of personnelyand other
expenses incidental to documenting
sales,

expenses incidental to controlling

- and confirming aircraft space for.
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traffic sold (reservations),
(3) expenses incurred in direct sales
solicitation aﬁd selling of aircraft
space, and |
(k) expenses incurred in developing
tariffs and‘schedules for publication.
For Frontier this function accounts for approx-
imately 18 per cent of total indirect cost,

d. General and Administrative, which includes expenses
of a general corporate nature, and expenses incurred
in performing activities which contribute to more
than a single operating function such as general
financial accounting activities, purchasihg activi-
ties, lawyers' salaries and fees, ﬁanagement
salaries, and so forth, The cost of this function
for Frontier averages approximately 13 per cent of
total indirect cost,

In 1965, Frontier's indiréct cost for all operations tbtalled'approxi_
mately $9 miilion, 95 per cent of which were accounted for by the sub-
categories comprising the General‘Services and Administration cost
category déscribed above.

For purposes of decision‘making, Frontier rearranges the indirect
cost categories into three classifications which it labels "*Servicing
Expenses' as shown in Table V (page 93). These are:

1. Stewardeés Expense

2. Regional and System Servicing Expense'

3. Local Station Servicing Expense.
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Frontier éttempts to allocate indirect costs to individual local sta-
. tions on its system according to the degree to which each local station
generates these costs or can be directly identified with specific
césts. Those indirect costs which are not generally identifiaﬁle with
any particular local station but are, instead, primarily inéurred due
to service provided to a region of local stations or to Frontier's
entire system ére allocated to the cost category of Regional and System
Servicing Expense. Both of the servicing expense categories contain
costs from each of the functions comprising totél iﬁdirect cost. For
example, some of Frontier's total system Promotion and Sales Expenses
will be identified with specifie local stations since advertising out-
lays in the Phoenix-Tucson area tend to benefit those local stations
but not the Kansas City station., On the other hand, some advertising
will benefit a given region and Frontier's system as a whole and,
therefore, will be allocated to regionél and éystem expenses, In
Frontier's 1965 system experience, total Local Station Servicing
Expense amounted to $4,297,000 and Regional and System Servicing Expense
amounted to $4,585,000, for a total indirect cost, excluding Stewardess
Expense of $8,882,000.

By the use of statistical analyses, Frontier has sought to Specif—
icaily relate Local, and Regional and System Servicing Expenses to
measures of output in order to estimate changes in these costs as out-
put changes. Detalls of these procedures are analyzed and demonstrated
bélow, as is the procedure_by which Stewardess Expense attributable to
the Las Vegas service is estimated.

Stewardess Expense. In 1965 Frontier flew 24,128 total revenue

aircraft block hours with Convair 580 equipment. Total stewardess
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expenses amounted to $209,918, making the cost per stewafdess per
revenue block hour $8.70, To estimate the added stewardess expense for
Boeing 727 equipment, Frontier uses the CV 580 experience of $#8.70 per
stewardess per revenue block hour, plus $.35 per stewardess per revenue
block hour for extra compensation. The cost for three stewardesses,
plus 4 per cent inflation, is

$9.05 cost per stewardess per revenue block hour X 3 stewardesses

| X 1.04 = $28.24 per revenue aircraft block hour,
Total added B 727 Stewardess Expense is

2,045 revenue aircraft block hours flown X $28.24 = $57,751,

The total decrease in Stewardess Expense for Convair 580 equipment
is determined similarly. A cost per stewardess per revenue aircraft
block of $9.05 is calculated by adding an inflation cost of 4 per cent
to the base figure of $8.70, Thus,

(-)316 fevenue aircraft block hours X $9.05 = (-)$2,860.

Regional and System Servicing Expensg. Frontier computes its
estimate of the added Regional and System Servicing Expense attribﬁta—
ble to the proposed service to Las Vegas from a regression equation
based on domestic trunk and local service iﬁdustry experience for 1965.
This regression equation was derived by relating Reglonal and System
Servicing Expense per revenue ton mile to revenue ton miles per depaf—
ture. These data and the resultant regreésion equation are shown in
Figure 9. As is indicated, Regional.and System Servicing Expense per
revenue ton mile responds to changes in the revenue ton mile per depar-
ture index in that increases in the index result in decfeases‘in
regional and system unit costs.

The CAB formula generally required for costing the regional and
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system portion of expenses for local service carriers bases regional
and system unit cost on each carrier's past long-term sjstem added cost
per added ton mile of traffic. In essence, this assumes no new route,
no matter how different it may be in economic¢ characteristics, can be
operated at a more favorable unit cost than has been aVeraged in the
past over a carrier's system.

For the proﬁosed service to Las Vegas, Frontier's revenue ton
miles per departure for the added operation would be 1;838, compared
with its 1965 system experience of 215 revenue ton miles per departure.
Obviously, because of the nature of the pr;posed route and its differ-
ences from Frontier's present system, this is a situation which will
result in a much more favorable regional and system unit cost.

Table XI summarizes relevant historic and forecast operating sta-

tistics used in computing added Regional and System Servicing Expense.

TABLE XI

SUMMARY OF OPERATING STATISTICS USED IN COMPUTING ADDED REGION
AND SYSTEM SERVICING EXPENSE, LAS VEGAS SERVICE

Present Added by
System in  Proposed Resultant

1965 Service System
Revenue Ton Miles (000) 22,027 3,994 26,021
Aircraft Departures Performed 102,536 2,146 104,682

Revenue Ton Miles per Departure 214,82 1837.84 oL8,57
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To determine the net increase in total Regional and System (R and S)
Servicing Expense attriﬁutable‘to the proposed Las Vegas service, it
is necessary to calculate Frontier's total system R and S Servicing
Ixpense before and after»introduction of the proposed service and take
the difference,

Frontier's accounting records show total Regional and Systemb
Servicing Expense for 1965 to be $4,585,000. R and S Servicing Expense
per revenue ton mile (RTM) for Frontier's present 1965 system is,
therefore, equal to

Total R and S Servicing Expense, present system _ 3&,5859000
Total Revenue Ton Miles, present system 7 22,027,000

= $.2082 (actual).
From Figure 9, a "computéd" value‘for R and S Serﬁicing Expense perbRTM
for the present system is found by measuring along the horizontal axis
to Frontier's 1965 avérage system experiencé of 215 RTM per departure,
tracing upward to the regression line, and reading the value of
$.2092 off the verti@al axis. The "actual'' R andFS Servicing Expense
for the present system as a percentage of the "'computed" is 99.52
per cent.

With the addition of the propoéed sefvice, Frontier's resultant
system shows, in Table XI, an jincrease in RIM per departure from 215
in 1965 to 249 in 1967, From Figure 22, the new "computed" R and S
Servicing Expense per ﬁTM for the resultant system is found by again
measuring along the horizontal axis to Frontier's resultant system
experience of 249 RTM per departure, and tracing upward to the regres-
sion line, Fronfier‘s resultant system R and $ Servicing Expense per
RTM can be read off fhe vertical axis to bhe 3.1945, "computedﬁ. Since

the "actual' as a percentage of the "computed" R and S Servicing.



133

Expense per RIM is 99.52 per cent, the "actual" is calculated to be
$.1936. The total Regionél aﬁd System Servicing Expense for the
resultant syStem.is then:

26,021,000 Revenue T§n Miles x $,1936 R and S Servicing

Expense per RIM = $5,038,000.

The Regional and System Servicing Expense added by the proposed
Las Vegas service is équal to the expense of the resultant syétem minus
the present system, or $453,000, Dividing the added R and S Servicing
Expense by the added revenue ton miles gives an R ana S Servicing
Expense per RIM of $.1148 for the added output.

In the foregoing analysis, it was shown that»an increase in total
system output from 215 td 249 fevenue ton miles per depafture results
in a decfease in total system R énd S Servicing Expense per RTM from
$.2082 to $.1936. Thus, a 15,4 per cent increase in total system out=
put results in a 7;2 pér cent decrease in system cost per unit, indicat-
ing a more efficient use ofiall facilities. More importantly, the unit
added cost of the added service is calculated at 3.1148vper added RTM,
considerably beiow Frontier's present system as well as resultant sys-
tem unit costs, both of which are fully allocated cost bases. Bub
rather than use traditional fully allocated éost, Frontier believes
that the épprqpriate cost here is the unit incremental cost of $.1148
per RIM or an added R and S Servicing Expense of $453,000 for 3,99k ,000
added revenue ton miles, A fully allocated cost approach would have
employed Frqntier‘s historic regional and system unit cost experience
of $.2082 per revenue ton mile, for a resulting addition to R and S
Servicing Expense of 3830,00@. The two approaches to route costing

involve very substantial»differences in expected additional cost and,
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therefore, expected additional profit of the Las Vegas route decision.

Local Stapion Servicing Expehse. Frontier computes its estimate

of added Local Station Servicing Expense attributable to the proposed
service to Las Vegas‘from an estimating equation based on domestic
trunk and local service induétry experience for the year 1965. This
estimating equation wasvderived by relafing Local Station Servicing
Expense per 1Q0 deparﬁures te tons qriginated per 100 departures. The
resultant estimating equation and fitted regression line are shown in
Figure 10, As is indicated, Local Station Servicing Expense per 100
departures responds to changes in the tons originated per 100 depar-
tures index in that increases in the index result in increases in
Local servicing unit costs.

Table XII summarizes relevant historic and forecast operating
statistics used iﬁ computing added Local Station Servicing Expense,
Added tons originated by the proposed service (7,262) is calgulated by
dividing total added revenuévton miles (3;994,000) by the average

passenger haul (41.9).-

TABLE XII

SUMMARY OF OPERATING STATISTICS USED IN COMPUTING ADDED LOCAL
STATION SERVICING EXPENSE, LAS VEGAS SERVICE

Present Added by

System Proposed  Resultant

Year, 1965 Service System

Ton Originated | 73,979 7,262 81,241
Aircraft Departures Performed 102, bl 2,146 104,59¢

Tons Originated per 100 Departures 72.21 3384 77 .68

T T
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‘To estimate Frontier's total Local Station Servicing Expense
added‘by the‘proposedvserviceg it is again necessary to find the re-
sultant system expenée aﬁd‘subtact fhe present system expense from it,

Frontier‘s accounting records show Local Station Servicing Expense
for 1965 té be $4,297,000. The"aétual"Local Station Servicing
Expense per 100 departures for fhe present system is equal to

Lopal $tation Servicing Expense, present system
Aircraft Departures Performed, present system

X 100 =

=‘§%6§2%ﬁ%99 = $4,194 (actual),
oA

From Figure 10, a "computed" value for Local Station Servicing Expense
per 100 departures for the presentvsystem is found by measuring along
the horizontal axis to Frontier's 1965'éverage system experiencé of
- 72,21 tons originaﬁéd per 100 departures, tracing upward to the regres-
sion liné, aﬁd reading the value of 33,17S’off the vertical axis. The
"éctual" Loda1>Station Servicing Expense as a.percentage of the
"gomputed" is 13?.09 per cent, |

Due to the proposed service, Frontier's resultant system shows,
»in Table XII, an increase in tons originated from 72.21 in 1965 to
77.68 in‘1967; From Figure 10, the new "computed' Local Station
Servicing Expense per 100 depértures for 77.68 tons originated per 100
departures is $3,342, Sincé the "actual' as a percentage of the
"computed " is‘l}?.09 per cent, the "éctual"LOcal Station Servicing
Expense per 100 departures for the resultant system is calculated to
be $4,414, The total Local Station Servicing Expense for the resultant
system ié then | |

10§629Q‘Air9r§ft era?tures peerrmgd X 34,414"ac£ual" Local

‘Station Servicing Expense per 100 dgpartures = $4,617,000.



The chal Stafion Servioing Expense added by the proposed
Las‘Vegas service is equal to the expense of the resultant system minus
the preseﬁt system or $320,000, Dividing total Local Stétion Servicing
Expense addéd by the propcsed service by the added departures (times
100) gives a Local‘StationvServicing Expense per 100 departures of
$1,492 for the added output, as compared to Frontier's 1965 system
experience ofv34,l94.

As in estimating Regilonal and System Servicing Expense; Frontier
estimatés Local Station Servicing Expenée on an incremental cost basis,
rather than on a fully allocated cost basis. With 2,146 added depar=
tures, a fully allocated cost approach would estimate the added Local
Station Servicing Expense at 3900,000, nearly three times greater than
Frontier's estimate using the added éost approaéh,

Figure 9 shows that Regional and System Servicing Expense per
revenue toﬁ miie‘substéntially decreases at a decreasing rate, as out-
put; measufed in revehﬁe ton miles‘per’departure, increases up to a
level of approximafely 2000-2500 reVenué‘ton miles per departure.

Since the local carriers have muchvshorter hops and lower load factors
than the trunk'lines, this unit cost is typically much greater than
that of the trunks, Greater efficiencies in the use of regional and
system facilities, coupied with the sheer force that greater distances
have on unit cost per some measure of distance, generally explain the
differences'in‘this ﬁnit‘cost between locals and trunks. But in
Figure 10, unit cdét’is'shQWn’to increase as output increases, Local
Station Servicing Expense per 100 departures iﬁcreases at a rapidly
increasing rate.as output, measured in tons originated per 100 depar-

tures, increases. For instance, United Airlines has an output of 305
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tons,qriginated per lOO depaitures,'and a resulting Local Station Serv-
icing Expense per 100 departures of $22,908. By contrast, Frontier's
1965 experiénce was 72.2]1 tons originated per 100 departures and a
Local Station Servicing Expense per 100 departures of $4,194., United's
output was'4.35ftimeé greater than Frontier's, but its unit cosf was
5.78 times greater.

| At first glance, these relative local station cost-output values
<wduld seem paradoxical. One might think a priori that the greater
traffic volumes handled per flight per local station would give the
trunklines advantages in cost effioieﬁcies which would reduce their
Local Station Service‘Expense per 100 departures below that of most
local carriers éince the locals must maintain ahd'provide groundfserv_
ices at many relatively smaller stations produciné comparatively little
traffic (tons‘originated) in relafion to the fixed costs required. But
apparently such is nqt the case. ‘The indirect cost of prombting,
selling, and sefvicing traffic identifiable with a specific local sta-
tion differs'significantly 5étween classes of carriers. Compared to
the trunklines, locél service carriers generally seek to operate local
stations on a least-costFPOSSible basis. With lower average fares per
passenger, highervline-haul costs and presSure_to'hold down subsidy
needs; they must keep all‘controllable servicing and overhead costs at
' pracfical minimums; infflight passenger services are modest, local sta~-
tioﬁ faéilities aresmiﬁimal,'and so forth. in contrast, the trunks,
with much‘higher éverage fares per passenger, can afford to provide a
higher level of loéal statioﬁ service per'passenger‘and competition
adds to the préséufe to do so. Comparafively_elaborate station facili-

ties, expensive downtown sales offices, complete‘meals and other
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passenger amenities, and substantial advertising all contribute to the
trunks relatively higher Local Station Servicing Expense per 100

depertures,

Return on Investment and Subsidy Reduction

A summation of total added Aircraft Operating Expenses and total.
added Servicing'E#penSes results in a change in Frontier's‘total Opera-
~ting Expehses aftributabie‘to the propOSedvservice to Las Vegas of
- $1,764,492, Thus, the increase in Operating Profit of Frontier due to

the decision is:

Incremental Commercial Revenue

$ 2,830,292

(-)1,764,492
$ 1,065,800,

‘minus Incremental Operating Cost

i

Total Incremental Operating Profit

3]

In the original proposal? Frontier encourages CAB approval by
‘requesting the route extension on a non-spbsidy baeis. In fact,
Frontier further strengthens its case by offering to apply $624,800 of
"~ the revenue earned toward reduction of its present yearly subsidy pay-
ment. This is a significant part of the over-all decision because the
CAB, if it approves the roufe application7 will in fact reduce Fron-
tier's subsidy by the stated-amounf, regardless of Frontier's actual |
‘ reveﬁuercost experieﬁce in operating the Las Vegas route.

The provision for net additioﬁal retyrn on investment and taxes
ig calculated to be $441,000. The procedures used and the bases for
determiniﬁg‘this value are specified and discussed in Table XXXV in
Appendix D. ‘Given e.tetal forecast added operating profit of $1,065,000,
this‘permits Frontier to esrn a "fair" return while at the same time

reducing its present subsidy need by $624,800,
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anclusion

If the fully allocated:cést method‘had been employed in Frontier's
estimates of added Local Stati§n Serviciﬁg Expense.and added Regional
and System Servidiﬁg Expense, Frontier's total expected added cost of
the proposed service would have been almost $1 million greater than
that calculated'using the added cost épproach. Such an added cost
value would turn the expected net profit/in Table V into a loss of
almost $0.5 million, considéring the need for return on investment and
taxes. Instead of reducing subsidy, it would be necessary to increase
it if Frontier is to receive a "just'" return for its service. Thus,
the importance of employing relevant cost conoepfs can- readily be seen
in this decision.

Frontierfs'attempt to detérmine the added totai cost and revenue
of the Las VegaslserfiCe‘relies heavily on projections of historic
data, judgmenfs, and formulas. Giveﬁ Frontier's accouﬁting system and
size of Qperation, thi$_approaCh,vthough undoubtedly subjectvto im-
provement, provides a "satisfactory' basis for decisioh'making. Fron-
tier admits it may not be thé best basis, buf a "best" way, assuming
there is oﬁe,.might well cosﬁ.more than is justifiable. Frontief of fi-
cials do have confidence in these procedures and if the over-all esti-
mate is within 5 to 10 per ceht of actual experience, they will bé

quite satisfied.

Frontier's Douglas, Arizona Route Degcision

Introduction to Incremental Analysis

In his book, Engineering Economy, Professor Thuesen (33) says:
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Where incremental costs are to be considered, the question
is: Will it be profitable to add a certain activity or
subtract a certaln activity from the total activities now
in progress‘> :

In a recent issue of Business Week, an article dealing with decision-

making states (34):
. Getting management to accept and apply the marglnal concept
probably is the chief contribution any economist can make
to his company. Put most simply, marginalists maintain
than g company should undertake any activity that adds more
to revenues thanit does to costs--and not limit itself to
those activities whose returns equal average or '"'fully

- allocated" costs.

Haynes (28), in his managerial economics text, defines the marginal

(or incremental) concept in a relevant and practical form as follows:

a decision is sound if it increases revenue more than costs or reduces
costs more than revenue, He further sﬁates that applicaﬁion'of the
incremental concept,".,;involves estimating the impact of decision
 alternatives on costs and revenues, stressing the changes in total cost
and total revenue that result,.."

- These quotations succinctly present one of the most fundamental
and important concepts af economic theory. Theory states that if, when
output increases, the resulting marginal revenue exceeds marginal cost,
the action is profitable in the short-run. Shortarun analysis does not
take into account fixed costs associated with productlon, as they are
1rrelevant for the de01sion.

Insuffi01ent studies have been conductad to ascertain if and how
firms use the marginal_(orvincremental) concept in decision-making,
One of the objectives of analyzing this and the foliowing decision of
Frontier is to docﬁment the degree to which, and how, actual decisions

made employ incrementalfreasoning. By way of fyrther introduction,

incremental practices of Continéntal Airlines are discussed to‘establish
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some of the decision areas where application of the conceét has proven
» profitable,

Continental Airlines‘is-a recognized leader in the éir‘transporté-
tion induétry in new innovations. In pfoduct differentiation,
Continental was the firstraifline to seek to establish a distinct
corporate image by color-codihg its flight eéuipment, ground personnel
and traffic-<handling equipment. It has on several occasions startled
the industry with rate decreases in passenger fares, insisting that the
action was justified on pure elasticity of demand considerations. Only
recently, in August, 1966, Continental "'broke the ice"for.trunklines
on adult standby fares, setting them one-third below economy fares on
late night flights.

Continental has likewisg led the industry in application of the
marginal concept to imp#ove net corporate profit. In fact, when this
writer first contacted Frontier Airlines for permission to analyze its
use of certain egonomiC'concepts, he was eﬁcouraged to, instead, "talk
to Continental" because of Continental's advanced"stage" as an imple-
menter of such concepts.' Subseqﬁeﬁt correspondence with the Vice
President for Corporate Plahning.of Contiﬁental Airliﬁes revealed that
certain practices to improve profits, which are discussed'below, are
continuing to be used by Continental. He replied, "In reviewing your
informationvfequests, I do nof.find‘too much that coﬁld be added...
other than some additional (comparable) illustrations..." He was

-referring to Continental's use of marginal analysis in flight
scheduling (34). | - |

The bulk of Continental's flights arevschéduled on a fully allo-

cated cost basis since the firm cannot, of course, make a profit unless
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average total costs ére covered.v But for any given flight,.Continental
maintains that fully allodated‘cost should not be the bésis for
,aecisionrmaking, since such reasoning would distort the "real' cost of
the flight and result in foregohe opportunities to add to corporéte net
profit, So, once the basic schedule has been determined, Continental
puts on extrg flights if the additional revenue exceeds the additional
cost, where the latter is estimated on, aé Continental calls it, an.
"out-of-pocket" basis. Out-of—poéket costs mean the actual dollars
that must be paid out to run a.flight and inclﬁde no costs that do not
vary directly with the flight. A proposed schedule is circulated to
every operating department concerned which then in turn estimates the
additional cost it incurs in handling the flight. For example, if a
plane can be serviced by a ground crew already‘dn duty, the flight is

" not allocated any of their salary expense, siﬁce no additional dollar-
outlay is incﬁrred. |

The same marginal analysis is likewise applied to individual
flights with poor records to,&étérmine if they should be discontinued.
Again, if revenues from dropping the flight decrease more than out-of-
pocket costs decrease, the flight_ié‘kept on since there is a positive
contribution to corporate ﬁet profit,

Continental's practice has been to run these marginal flights at
off~peak periods sucﬁ as late at night, or early in‘the,morning. Its
~adult standby fare, for example, is applicable only during such/timesb
of usuélly low load—factor.“v: |

Closely connected with marginal cost analysis is the concept of
opportunity cost--fhe net revénue foregone by choosing one glternative

over another, The "best'" alternative is that which results in least
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opportunity cost. For iﬁstanqe, in a decision made by Continental to
add a flight to Kansas City on a marginal 5asis, Continental found
that, coincidentally, two plaﬁes would be arriving at the same time,
.requiringvserviqe siﬁultaneously. This would require additional serv-
ice facilities costing $1800 per month. Continental was faced with the
alternatives of having twe planes on the ground in Kansas City at the
same time or rescheduling its flights departing from other cities to
avbid the double landing. The latter alternative entailed éelecting
less desirable hours, with.the result that customers would switch to
» competitive flights leaving at more popular hours. Continental esti-
mated that loss of this traffic would reduce revenues by $10,000 per
month, In this instance, the opportunity cost of choosing one alter-
native over another was quite clear, once the relevant "cost'" estimates
were made, o |

A similar example Qf Continental's use of the ﬁarginél and oppor-
tunity cost concepts involvea a‘latevevening flight from Colorado
Springs to Denver and an-eérly mofnihg return flight; the aircraft had
to be in Colorada Springs later on in the morning each'&ay for sched-
uled‘flights originating there. Nevértheless, Continental returned the
aircraft to Denver each night, offeh empty except for some oargd, be-
cause the net cost of the round trip flight was less than the rent for
overnight hanger space in Colorado Sﬁrings.'

This kind of reasoning has reéulted in enviab}e brofit records for
Continental éven though certain measures of performance involving

"averages', such as load factors, appear inferior.
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Summary of Douglas Route Proposal

In January, 1966, Fr¢n£ier submitted a proposal to the CAB for new
certification to serve Douglas, Arizona, with six daily flights using |
Frontier's fléet of 52 passenger, jet-powered COnvaif 580 equipﬁent.
Figure 11 is a map of Frontier's‘present system and proposed route to
Douglas. i AMir travelers to and from Douglas will be benefited by Fron-
tier's prémotional fare programs_such as its Family Plan, Youth Fare,
Military Standby Fare, Clergy Fare, Vacationland Area Fare, and Visit
U.S.A. Fare. Frontier further proposes to offer the El Paso-Tucson/
Phoenix passengers its new 50 per cent Standby Fare.

The proposed service to Douglas has a strong integration with
Frontier's existing system énd requires the addition of only one sta-
tion, Douglas. Frontier servicQ,can be provided by’the extension of
present flights now oﬁerating into EL Péso‘and Tucson, thereby requiring
no additional aircraft. |

A summary of first4year‘(l966) estimated financial results attrib-
utable to the proposed service toyDouglas is shown in Table XIII, Of
particular interest is Frontier's route>¢osting method used in the
decision, Frontier uses Qhaf it calls an added (or incremental) cost
approach in determining éxpected pfbfi£ or loss, in qontrast to the CAB
allocated cost method. The procedure used by Frontier in estimating
total change in revenue attributable to the Douglas decision is similar
to that used in the Las Vegaé'route proposal. An abbreviated analysis

_of this procedure‘is made to illustrate how the revenue-basis for the
’Douglas deciéioniwas determined. Then, Frontier's added cost method is
‘analyzed and thevresults contrasted with those of the‘CAB allocated

cost method,
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TABLE XIII

SUMMARY OF ESTIMATED FINANCIAL RESULTS ATTRIBUTABLE

TO PROPOSED SERVICE TO DOUGLAS, YEAR 1966
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Frontier

$ 1,787

CAB
Method, Method,
Added Allocated
Cost Cost
Financial Results:
Commercial Revenues:
Passenger $295, b1k $295 41k
Mail and Property 25,320 22,220
Total $220, 734 $220, 734
Operating Expenses:
‘Flying Operations $140,175 $140,175
Divect Maintenance-Flight Equlpment 84,798 84,798
Applied Maintenance Burden-Flt. Equip. 15,102 29,393
Depreciation and Obsolescence-Flt., Equip. - O 28,736
Stewardess Expense 12,152 O
Subtotal $o50,227 $283,102
Local Station Servicihg Expense 82,890 82,890
Regional and System Servicing Expense 115,000 114,372
" Total $450,117 $430,264
Operating Break-Even Need $129,38% $159,630
Return Elément o 82,865
Subsidy Requirement $129,353 $oho ko5
Subsidy Payment $121,170 $121,170
Operating Gain or (Loss)

($111,225)
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Incremental Revenue Attributable to Douglas Service

A summary of the estimated éervice and‘traffic results of Fron-
tier's proposed service to Douglas is given in four parts in Table XIV,
The forecasts were made using basicélly‘the same‘procedures analyzed in
the Las Vegas decisién,

Part I. New Douglas Markets. In Part I, Frontier estimates the

total local and connecting passengers expected to tr&vel between
unglas andvl7 area cities in Frontier's system south of‘Denver, such
as Grand Junction, Pueblo, Santa Fe, Tucson,ﬁand so forth. These esti-
mates are calculated by taking CAB traffic surveys made in 19619 1962,
and 1963, and projecting them to 1966 to obtain the size ofvthe total
market expectéd befpre Frontier'servicé improvements.

In these 17 new Douglas markets, Frohtier's service improvements
congist pfimarily of cade A and céde B, Cade A is a service improve-
ment where a local service éarrier replaces a trunk carriér and code B
is a servicé improvement where theﬁe is first one~-carrier, one-plane
service replacing two-carrier service. In either type, there is a

fesulting traffic stimulation, and the degree of stihulation is related

to the extent to whieh the local carrier has increased service frequency
over that provided by the:trunkline, A service improvement factor is
estimated for each market by use of'Figure 7 discussed in the Las Vegas
propgsal. Frontier then estimates thebfotal paSSenger market after
Frontier service improvements. The forecasting procedure is summarized
.as follows:

Take the CAB historic passenger surveys fér‘éach market in-b

volved, and project these to determine traffic for the fore-

- cast year before Frontler service improvements., Multiply .

the forecast traffic times the appropriate traffic stimula-
tion factor for Frontier service improvements to determine



SUMMARY OF ESTIMATED SERVICE AND TRAFFIC RESULTS, DOUGLAS SERVICE

TABLE XIV

/a At ,095 tons per passenger.

$14,549

PART 1 PART II PART III PART IV
New Other Total Effect on Effect of
Douglas New New Through Standby Net
Markets Markets Markets Traffic Fare Total
Revenue passengers 12,004 4,621 16,625 (1,623) 1,296 16,298
Revenue passenger miles (000). 2,937.8 1,826.3 L,764.1 (753.4) L66.7 b, 4774
Revenue ton miles: : - :
Passenger /a 452,590 (71,57%) L4 ,336 '425a353
Mail and property /b 57,026 : 27,026
Total . 509,616 (71,573) 4,336 . 482,379
Aircraft deﬁartures performed 2,760
Revenue miles per departure 174,78
Commercial Revenues {Net)
Passenger . 207,700 11k, 874 $222,574 $(41,709) $14,549 $295,414
Mail and Property /c ' 25,320 ' 25,320
Total | $347,894 $(41,709) 320,734

/b At 12.6% of passenger ton miles per Frontier system experience in 1965. It is estimated that the
addition of Douglas to existing flights would not adversely affect the existing mail and property load.
It is estimated that the standby fare would not affect the mail and property load.

/e At $.4440 per ton mile, Frontier's system experience in 1965.

641
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the total market after Frontier service improvements. Esti-

mate Frontier's percentage participation in the resulting

total market to determine the number of passengers in each

market Frontier expects to carry in the forecast year.

Once the number of passengers Frontier expeéts to carry iﬁ each market
has been estimated, it is a relativeiy simple matter to determine ex-
pected revenue and other important statistics.

Since Frontier offers many types of fare discounts, the published
one-way, first class fare does not always apply to all passengers
carried in g glven market, On the basis of past experience, Frontier
estimates the applicable average system discount according to inter-
statioﬁ distance, and uses the average discount to adjust forecasted
gross revenues for each new market, For exaﬁple, consider the Douglas-
Tucson market., Frontier expects to‘carry 665 passengers in 1966 |
between these two cities which are 92 miles apart. The first class,
one-way fare is $9.00,‘resulting in an expected gross revenue of $5,985,
But, based on past experience, Frontier estimates that for city~pairs
with an interstation distance of 125 miles or less, there will be an
8 per cent average discount that is applicéble as passengers take
advantage of various special fare blans offered by Frontier., Thus, the
expected net revenue is $5,506,

An operating statiétic of primary importance is revenue passenger
miles (RPM), It is found by'multiblying the number of passengers
traveling between two cities times the interstation mileage. For
example, 665 passengers afe expected to travel between Douglas ang
Tucson, abdistance of 92 miles. Thus, the revenue passenger miles are
equal to 665 passengers times 92 miles, or 61,200 RPM. The total num-
ber of additional Frontier -passengers travéling between Douglas and 17

area cities is estimated to be 12,004 in 1966, for a total of
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29,378,000 added RPM; one-half the total are considered to originate at

Douglas.

~ Part II. Other New Markets. The forecaet made in Part I is of -
expected pessengers whose ofigin or destinatibn is Dougles.v in Part II,.
tﬁe forecast is of expected‘passengers frafeling between Phoenix/Tucson
and El Paso/Alaﬁogordo; via Douglas.‘,Again,kio detefmine fhe expected
ﬁumber of additional passengers Frontier will carry in the forecast
year and the resulting net edded passengef.revenue, the same ?roce&ure
outlined abeut is used.. The total number of Frontier passengers
traveling both directions in "other new markets' in 1966 is estimated
to be 4,621, for a total of 18,263,000 added RPM, |

Summing the revenﬁe passehgers forecast in Part I and Part II fer

1966 results in total.ad&iﬁional Frontier revenue passengers expected

in ''new markets" of 16,625 as shown in Table XIV.

Part III. Through Traffic Affected by Douglas Stop. Passengers
traveling between Phoenix/?ucson ane‘Silfef Cify, Albuquerque and
beyond are expected to be‘edversely affected .by the "detour" through
Douglas, as illustrated below,

Albyguergqus -

Phoesnix

Silver Gity

~N

: /
~ . / 117 miles
92 miles ™

< .
d . LEGEND:
Douglas : . )

: ‘ Preseny Route =

Proposed :R.out.é - ———
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Service to Douglas will delay the arrival time éf these passengers by
requiring an additional stop and over-all greater mileage. rFrontier
estimates that_due td the inconvenience for some passengers, 10 per cent
to 40 per cent, depending on origin and destination, will tfansfer to
othe? flights, resulting in a net loss of present Frontier passengers

~of 1,623 for the forecast year.

Papt IV. Effect of Standby Fare., Since Frontier will offer the
50 per cent Standby Fare to El Paso—Tucson/Phdenix passengers$ it is
desirable to forecast separately the expected effect of the standby
fare on traffic and revenues, In the following analysis, it is evident
that the economicvconcepts'of price and cross elasticity of demand
underlie Frontier's reaséning.

In Part II, Othér New Markets, Frontler estimates the total market
after Frontier service improvement to be:

Phoenix-El Paso: 18,242 total passengers.
Tucson-El Paso: 7,685 total passengers.

Frontier estimates that it will have a 6 pef cent paftiqipation»in the
Phoenix~-El Paso market, and a 9 per cent participatien in the Tucson=-
El Paso market. The forecast added local Frontier passengers at regu-
lar fares would, thus, be 1,095 and 692, respectively, in the two
markets., | | |

As a result of the 50 per cent standby fare, Frontier estimates an
additional 5 per cent stimulation of the total market, all of which
~would be added Frontier passengers, Thus, the added new Frontier
passengers will be |

Phoenix-El Paso: 18,242 total passengers x 5% stimulation
Tucson-El Paso: 7,685 total passengers X 5% stimulation

912
2384,

uou

Frontier also expects that 20 per cent of the forecast Frontier
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passengers will transfer from existing Frontier fares to the standby
fare. Thus, divertéd Frontier passengers will be
Phoenix~El Paso: 1,095 forecast Frontier passengers X 20%
. diversion = 219
Tucson-El Paso: 692 forecast Frontier passengers X 20%
diversion = 138,
The total number of Frontier standby passengers is equal to the number
of new passengers atiracted into the market by the standby fare, plus
the number of existing Frontier customers diverted from regular fares,

Thus, the total standby passengers estimated is

Phoenix-~El Paso: 912 added Frontier passengers + 219

diverted Frontier passengers = 1,131
Tucson-El Paso: 284 added Frontier passengers + 138
diverted Frontier passengers = 522,

The computation of net added revenue attributable to the standby fare
as a result of Douglas service is Summafized iﬁ Tablg‘XV.

Table XVI is a summary of the estimatgd aireraft operating data
and service and traffic data attributable to the proposed service to
Douglas. Each statistic is estimated by using the exact prdqédure
analyzed in the Las Vegas deciéion, The totals are given due to their

importance in estimating operating expenses.

Incremental Cost Attributable to Douglas Servige

For‘each cost category, Froﬁtier's 1965 Convair 580 system unit
cost experience summarized in‘Appendix F is used to estimate tétal
added operating cost of Douglas service,  In the following analysis,"
Frontier's "added cost™ method, which employs incremenfal reasoning, is
contrasted with the CAB's"allocéted cost" method, which employs the
fully allocated accounting cost approach. For some cost catégories,

however, the results are equivalent.
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SUMMARY CF NET ADDED REVENUE ATTRIBUTABLE TO THE STANDBY FARE
- AS A RESULT OF DOUGLAS SERVICE '

: Intere

station RPM
Passengers Fare Revenue Mileage (000)
Phoenix-El Paso
Total Standby 1,131 $14.40 - $16,286
Diverted from :
Existing Fares (219) 22,71 fa (4,973)
Net 912 11,313 393 358.4
Tucson-El Paso o
Total Standby 522 $10.65 $ 5,559
Divertedbfrom | | |
Existing Fares (138)  16.83 fa  (2,323)
Net _ 384 3,236 282  108,3
Total Added 1,296 ‘$1k4,549 466,7

ég Frontier's experience shows that all passengers do not pay full
fare; but instead, some take advantage of various special fares avail~
able to them. In competitive city~pair markets with an interstation
distance between 250 and 500 miles, Frontier's average discount has
been 21 per cent., The fares shown above reflect this average reduction.
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- TABLE XVI

SUMMARY OF AIRCRAFT OPERATING DATA AND SERVICE AND
TRAFFIC DATA, DOUGLAS SERVICE |

Number or Amount

Airc;aft QperatingﬁData

Revenue Aircraft Miles Flown ' 288,230
Revenue Aircraft Departures Performed 2,760
Revenue Ajrcraft Block Houré Flown . 1,370
Total Aircraft Block Hours | 1,397

Service and’Traffic Data

Revenue Passengers' ‘ : 16,298
Revenue Passenger Miles (000) ' b, 477.4
Available Seat Miles (000) ' o 14,988
Revenue Ton Miles - : | _ | 482,379
Average PaSsenger Load . 15,5
Passenger Load'Factor‘(%) . ' N ) 29.9

Revenue Ton Miles Per Departure : 174,78
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Flying Operations. This cost category includes crew costs, fuel
costs, insurance costs, énd"other costs", and is estimated to be
$100.34 per total aircraft block hour. Total added cost of flying oper-
atione for Douglas service is:

1397 added total aircraft block hours x $100.34 = $140,175.

The estimate using Frontier's added cost method is the same as that using
the CAB's allocated cost method since total cost of flying operations
vary directly with changes in output.

Direct Maintenance-Flight Equipment. This cost category includes

all labor, materials, and outside repairs necessary to maintain the air-
frame, engines, and other flight equipment., The estimated cost per
total aircraft block hour is $60.70, resulting in a total change in
cost of $84,798 for Douglas service, using either costing approach.

Applied Maintenance Burden-Flight Equipment. This cost category

includes all overhead expenses incurred due to periodic flight equip-
ment maintenance operations. In Frontier's 1965 Convair 580 average
system experience, this expense amounted to 159 per cent of Direct
Labor cost of Direct Maintenance-Flight Equipment, or #21.04 per total
aircraft block hour. On this basis, the CAB allocated cost method
estimates the change in total maintenance burden expense to be:

1397 added total aircraft block hours x $21.04 = $29,393.

Frontier contends that only a portion of the applied maintenance
burden may be considered variable with small changes in the volume of
operations, the rest remaining fixed and, thus, not applicable to the
decision. The sub=accounts of this major cost category considered
variable with small changes in volume of operations, as in the Douglas

service, include those shown in Table XXXVI in Appendix E. In 1965,
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these items accounted for 51.4 per cent of Frontier's total applied
maintenance burden of $12.04 per total aircraft block hour. On this
basis Frontier estimates the added maintenance burden=flight equipment
attributable to Douglas service to be:
$21.04 per total aircraft block hour X 51.4% = $10.81 applicable
unit cost

1397 added total aircraft block hours x $10.81 = $15,102,

Depreciation and Obsolescence=Flight Equipment. 1In the third

quarter of 19659 Frontier's total deyreciation and obsoclescence expense
for its Convair 580 fleet was $186,120 for 9,292 total aircraft block
hours flown. The resulting allocated cost per total aircraft block
hour was $20,03. The Convair 580 fleet size was then 10 aircraft in
service with 9 committed to the schedule; in 1966, Frontier will have
16 in service with 14 in the schedule. Therefore, the ratio of total
to scheduled will increase from 1,11 to 1.1k, for a 3% increase in
cost to $20.57 per total aircraft block hour. The CAB allocated cost
method applies this average unit cost to the added total aircraft
block hours expected and calculates an increase in total cost of
$28,736,

Frontier, using the added cost method, assumes no added flight
equipment depreciation and obsolescence expense because the proposed
services will be operated with existing ailrcraft.

Stewardess Expense. Frontier uses its 1965 experience to esti-

mate stewardess expense at $8.87 per total aircraft block hour, or a

total added cost of $#12,152 for the proposed service. An estimate of

N

ero is shown under the CAB method in Table XIII because the Board

includes this cost category in Regional and System Servicing Expense,

rather than estimating it separately.
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Lozal Station Servicing Ixpense. To estimate total added Local

Station Servicing Expense for Douglas-origin traffic Frontier again
uses past average system experience, Computations of this cost cate=-
gory were_made for all intermediate stations in Frontier's system with
between 3,000 and 10,000 passengers originated in 1965; a total of 18
stations had this characteristic. For 18 stations, the average
servicing cost per station was $49,356, the average number of passen=
gers originated was 6,114, and the average number of employees per
station was 4.9,

Since stations other than Douglas are affected, Frontier also made
an estimate of added Leocal Station Servicing Expense per added passen=
ger generated as a result of the new Douglas service, but who did not
originate at Douglas. The estimated added cost per added passenger is
based on historic cost experience; the reasoning and data used are
summarized in Table XVII,

Using the 1965 average servicing cost per station of $49,356 and
the historic average added station expense per added passenger of
$2.70, Frontier estimates total added Local Station Servicing Expense
attributable to Douglas service to be $82,890. Cost estimating bases
and computations are summarized in Table XVIII,

Regional and System Servicing Expense. Frontier's computational

procedure for estimating Regional and System Servicing Expense attrib-
utabie to the proposed service to Douglas is again identical to that
described in the Las Vegas analysis. A summary of the computed results
is shown in Table XXXVII in Appendix E, As one can readily see, the

R and 5 Servicing Expense per RTM added by the proposed service,

excluding the standby factor portion ($.2511 per RTM), is considerably
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TABLE XVII

COMPUTATION OF SYSTEM ADDED LOCAL STATION SERVICING

EXPENSE PER ADDED PASSENGER

Three
‘ For the Year Year
1962 1963 1964 1965 Avg.
FRONTIER SYSTEM:
Local Servicing
Expense $3,375,141 $3,589,303 $4,108,292 $4,297,262
Passengers
Originated 359,406 k91,130 624,826 698,464
Expense per
Passenger
Originated $9.39 $7.31 $6.58 $6.15
Added Expense $o1k,162 $518,919 $188,970
Added Passengers 131,724 133,696 73,638
Added Expense per
Added Passenger $1.63 $3.88 $2.57 $2.70




TABLE XVIII

COMPUTATION OF LOCAL STATION SERVICING EXPENSES

ATTRIBUTABLE TC PROPOSED SERVICE TO DOUGLAS
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Douglas Station:

Passengers originated /a 6,002

Local station personnel 6

Estimated local station expenses:

Basic cost per station, 1965

average on 18 stations

Ixtra costs:

Salary, one additional agent $4,920
Employee welfare and payroll

taxes at 7.6% 37k
Split shift travel expenses,

2 per day 2,190
Total

Total Douglas

A1l Other Frontier Stations:

Added passengers on existing fares /b 9,000

Estimated expenses at $2.70 per

Passengers added by proposed standby fares 1,296

Estimated expenses at $1.35 per added

Total Local Station Expenses

1T,
added passenger
passenger /¢
Dougla;

ya

Total

$49,356

$ok 300

1,750

$82,890

At % the number estimated in both directions in Part I, New
Markets, Table XIV,

Includes, from Table XIV: Part I--6,002 passengers whose

destination is Douglas, plus Part II--4,62] passengers from “other new
markets'’, less Part III=-1,623 through-passengers affected by Douglas

stop.

/¢ Estimated that the standby passengers can be served at one-half
the historic added cost of $2.70 per added passenger because they will
be carried on flights that already will be operating and, therefore,
will be a small addition to the basic passenger wvolume for which costs
have been provided,
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higher than Frontier's present system experience ($.2082 per RIM).
This is due to the fact that the Service and Traffic Index (STI) for
the present system (214.82) is much more favorable than that of the
added service (158.70). The relatively greater number of added depar-
tures with respect to added RTM flown agcounts for the relatively
higher cost. The R and 8 Servicing Expense of $5,000 for the standby
fare traffic is actually only a nominal charge since few added costs
will be incurred because of this traffic,

The CAB allocated cost method is based on local service air
carrier's R and S unit costs for 1965 of $.2371 per revenue ton mile,
as compliled by the CAB, The CAB estimated increase in R and S Servicing
Expense of the Douglas service is calculated to be:

482,379 added RTM x $.2371 = $114,372,
This value compares to Frontier's added cost estimate of $115,000, but
includes a charge for stewardess expense not included by Frontier.

Return Element. Frontier's added cost method estimates total

incremental operating cost attributable to Douglas service at $450,117,
compared to the CAB's allocated cost estimate of $480,364, With esti-
mated incremental revenue of $320,734, Frontier shows an operating
breakeven need of $129,283, as compared to the CAB's $159,630, to
cover the cost of the service, excluding a provision for return on
investment and taxes.

Frontier estimates a zero return requirement on investment on the
basis that there is no added return needed since the proposed services
will be operated with existing aircraft, The CAB allocated cost
method, however, charges a full share of salculated return requirement

to the proposed service. Computations for full return on investment



and tax sllowance are summarized in Table XXXVIII in Appendix E,

Subsidy Regquirements. If awarded the Douglas route, Frontier will

be eligible for additional subsidy payments at a specified rate per
standard availlable seat mile flown. For the proposed service, this
will amount to additional subsidy payments by the CAB of $121,170,

calculated as shown in Table XXXIX in Appendix E.

Incremental Profit Attributable to Douglas Service

A summary of the two conflicting forecasts of financial results
attributed to the Douglas service are reproduced below from Table XIIT,

Frontier Method, CAB Method,

Added Cost Allocated Cost
Operating Breakeven need $129,383 $159,630
Subsidy Péyment $121.170 $131,170
Operating Gain or (LOSS) $ 1,787 ($111,325)

Frontier's added cost method results in an estimated incremental
profit, after subsidy, of $1,787, compared to a forecast operating loss
of $111,325, after subsidy, using the CAB's allocated cost approach,

It is clear that the expected financial result of the decision is
greatly dependent not only on the accuracy éf necessary traffic and
service forecasts, but also on the costing procedure used. If Frontier
had employed the allocated cost method, it may very well have rejected
the possibility of providing service to Douglas on the basis that it
would lose nearly a quarter-million dollars the first year. Instead.
Frontier's decision, using incremental cost concepts, will add nearly

2,000 to the firm's net profit in the forecast year.
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To date, no official CAB decision on Frontier's proposal has been

given,
Conclusion

The primary conclusion to be drawn from the foregoing analysis is
that Frontier did in fact make reasonable quantitative approximations
to theoretical functions,

In Part IV of the incremental revenue analysis, the effect of the
50 per cent standby fare on El Paso-Tucson/Phoenix traffic was evaluated,
Two variables had to be quantified; namely, the response of new itraffic
to the ""price decrease” (price elasticity of demand), and the transfer
of existing Frontier traffic to the lower fare service (cross elasticity
of demand). The discussion in this section (see Table XV) presented
the assumptions and procedures used by Frontier in quantifying the
variables necessary to make a ypractical application of theoretical
economic principles,

In estimating the incremental cost attributable to the Douglas
service, Frontier, in keeping with economic theory, includes only those
costs which vary directly with "output". Thus, only the portion of
maintenance burden-flight equipment expense wvariable with small changes
in total aircraft block hours is included; no additional depreciation
and obsolescence expense for flight equipment is included since no
additional aircraft are required.

Of particular interest is Frontier's estimate of the added Local
Station Servicing Expense of each additional passenger generated as a
result of the new Douglas service, but who did not originate at Douglas

(see Tabies XVII and XVIII)}, Frontier's system experience shows
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average local station cost per passenger to be in excess of $6. But
Frontier is concerned with the marginal, not average cost. Thus, for
9,000 added reservation passengers, Frontier estimated an added cost
per passenger of $2¢709 less than oue-half the fully aillocated, average
system cost; For 1,296 standby passengers, the estimated cost per
added passenger is even less ($1.35) since they will be carried in
otherwise empty seats on flights for which most costs have already been
insurred. Frontier's reasoning here manifests marginalistic practices
prescribed by traditional economic theory.

Frontier's estimate of added Regional and System Servicing Expense
also shows evidence of marginal cost reasoning. Instead of using the
present system average cost of $.2082 per RIM, Frontier calculated a
marginal cost applicable to this added output of $.2511 per RTM. This
relatively higher unit cost reflects the fact that the awerage STI for
the present system is better than that of the added service due to the
relatively greater number of added departures with respect to added RTM
Flown,

This case analysis, as in the Las Vegas case, has focused generally
cn the reasoning, assumptions, and analytical procedures employed by
Frontier in making an incremental cost and revenue analysis. Though
both are new route decisions, the relationship of some costs to output
changes were significantly different. In the Douglas decision, addi-
tional output incurred only 49 per cent of the usual unit cost of
maintenance burden-flight equipment, and no additional expense of
depreciation and obsolescence-~flight equipment or additional return on
investment, But in the Las Vegas decision, each of these categories

was considered variasble with output and substantial dollar amounts for
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each were computed. Hence, costs that are variable for one decision
may not be variable for another. One cannot breask down all operating
costs into predetermined fixed/variable classifications: the classifi-

cation depends on the conditions peculiar to the decision.
Frontier's Service to Jackson, Wyoming Decision

Introduction

In 1965, city officials of Jackosn, Wyoming, besought Frontier to
serve their city with flights originating in Denver. The purpose was
to develop the Jackson Hole skiing area by attracting Denver area
skiing enthusiasts. Jackson representatives finally persuaded Fron-
tier's management to give the route a chance and Frontier sought and
won the CAB's approval to serve the city.

The winter months of late 1965 and early 1966 did not produce
particularly surprising results for Frontier, in that traffic was light
and the economic return questionable., Nevertheless, Frontier stayed
with the route throughout these months on a "wait and see” basis,
giving the route time to develop. By the beginning of April, 1966,
however, the president of Frontier was greatly concerned over the route
because traffic, though never wvery heavy, had greatly fallen off in
March, In fact, he wanted to cancel service tc the city. Others in
the organization did not want to drop the route without looking intc
its economic performance in more statistical detail., The president
agreed and Frontier'’s department of Economic Planning prepared relevant
cost and revenue data pertinent to the decision facing Frontier. The
following analysis presents facts and figures used in arriving at the

decision finally reached by Frontier's management.
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Flight Scheduling Characteristics

Jackson was served by simply extending Frontier”s existing route
from Denwver to Casper, Wyoming, on to Jackson, Wyoming. Originally,
aircraft used to service the existing Casper route would come into
Denver from other service and remain idle for a few hours, waiting to
depart on a round trip to Casper., After making the Casper run, the
aircraft would then remain idle at Denver, awaiting departure time for
anocther city in Frontier's system. Since there was no alternative way
to effectively utilize the idle aircraft, Frontier was amenable to
servicing Jackson, provided, of course, it could be done on an economic
basis. So, the flight schedule to Casper was modified to permit service
to Jackson and reduce otherwise idle aircraft time. The original and

modified schedules are illustrated in Figure 12,

Jackson (O — — — {QJacksen LEGEND
\ \ Denotes original
Riverton Q QRiverton schedule
\ \ — —~ - Denotes modified
\ schedule
Casper QCasper
/ \
/ \
/ \
\
/ \
/
\
Cheyenne é QChayenns
/
/ \
/. -\
Adircraft / \ \ )
arrives in Aircraft lseaves
Denver " é) bidls( ) Denver
idle Doenver Denver snver Denver

Figure 12, Frontier Service to Jackson via Casper,
Original and Modified Schedules
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In the modified schedule, the flight for Casper left earlier, made
its run to Jackson and returned to Denver via Casper and Cheyenne. The
flight left Denver about 1:15 p.m. and after stopping in Cheyenne,
arrived in Casper aboutl2:45 p.m, After a very brief stop in Casper,
it continued to Jackson, arriving at 3:40 p.m. The elapsed time from
Casper to Jackson was 54 minutes. After a 20 minute stop in Jackson,
the aircraft, a Convair 580, began its return flight at 4:00 p.m.,
arriving in Casper at 4:48 p.m., for an elasped time of 48 minutes for
the 220 mile hop. The flight then continued on to Denver via Cheyenne,
arriving in Denver about 6:00 p.m. The flight was originally scheduled
to be non-stop between Casper and Jackson and was so listed in flight
schedules, However, it did, on an unscheduled and irregular basis,
stop at Riwerton to enplane and deplane passengers,

Some, but not all, of the idle time incurred with the original
Casper schedule was eliminated, as shown in Figure 12. Even though
equipment and crew utilization increased, the president of Frontler was
concerned that the additional service to Jackson might not be "'paying

its own way",

Operating Characteristics

In order to assess the "profitability™ of the Jackson service,
appropriate service, traffic; revenue, and cost data were estimated for
the 35 days between March 1 and April 4, 1966. Actually only 30 days
cperating results were used since service was not provided on 5 days of
that period.

Frontier was concerned, of course, with only the incremental

revenue and cost attributable to the extended service from. Casper to
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Jackson., iIn its incremental_revenue estimate Frontier counted all

added traffic between Denver, Cheyenne, Casper, Riverton, and Jackson
whose origin or destination was Jackson since none of this traffic

would have been.carried without the new service, But in its incremental
cost estimate, the added operating expense was calculated only on the
basis of the Casper—Jackson segment since the aircraft would be making
the Denver-Casper round trip anyway. Table XIX is a summary of calcu-
lated service and traffic data attributable to the Casper-Jackson

service during March 1=-April &, 1966,

Incremental Revenue, Jackson Service

Table XX is a summary of added passenger traffic and added reve=
nues, both passenger and mail and property, attributable to the Casper-

Jackson service,

Incremental Cost, Jackson Service

The estimated additional cost of the Casper-Jackson service was
based on Frontier's system unit cost experience for Convair 580 equip-
ment during 1965, Table XXI is a summary of added operating costs

attributable to the Casper-Jackson service.,

Incremental Profit, Jackson Service

In its incremental cost and revenue estimates, Frontier was mainly
concerned over whether or not the added revenue from the Casper~Jackson
service covered the added cost of providing it. Though not used, esti-
mates were made for added Local Station and System and Regional

Servicing Expenses, the so-called indirect costs, using the same



TABLE XIX

SUMMARY OF SERVICE AND TRAFFIC DATA ATTRIBUTABLE TO CASPER-JACKSON
SERVICE DURING MARCH 1-APRIL 4, 1966

Passenger Mail and Property

Interstation No. of RTM at at 9.1% Psgr. Total

City Pair Mileage Passengers RPM .095 RPM RTM /a RTM
Jackson-Riverton 121 37 Lok77
~Casper 220 85 18,700
=Cheyenne 268 53 19,504
-Denver Lok 191 91,408

TOTAL 372 Tk, 089 12,738 1,159 13,897

Added Revenue Aircraft Miles Flown (Miles between Casper and Jackson X No. trips/day x No. days X
Mileage Completion Factor): '
220 miles X 2 trips/day X 30 days X 97% mileage completion = 12,764
Added Aircraft Departures Performed ég (No, scheduled per flight x No. days):
2 departures X 20 days = 60 :
Added Revenue Aircraft Block Hours flown (Scheduled.Time per flight x No. Flights per day X No, days)
54 minutes/flight per day Casper to Jackson + 48 minutes/flight per day Jackson to Casper X
30 days = 51

/a Mail and Property Revenue Ton Miles was estimated, as shown, at 9.1i% of Passenger Revenue Ton Miles,
based on Frontier'®s average experience on the Jackson route for the months preceding March-April. Frontier's
over-all system experience for 1965 was a ratio of Mail and Property RTM to Passenger RTM of 12.6%. but the
resort-nature of the Jackson service results in less-than-average mail and property carried.

ZE The departures between Denver and Casper do not apply, of course. The only added departures are
those from Casper to Jackson and from Jackson back to Casper, or 2 per day.

691
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TABLE XX

SUMMARY OF ADDED PASSENGER TRAFFIC AND REVENUES ATTRIBUTABLE TO
CASPER-JACKSON SERVICE DURING MARCH 1-APRIL 4, 1966

% Discount Net Added

Published No., of Full from Full Passenger
City Pair Full Fare Passengers Revenue  Revenue Revenue
Jackson-Riverton $1l %7 $ 518 16%
-Casper 21 85 1,785 16 /a $3,448
~Cheyenne 2l 5% 1,802 16
~Denver Lo 197 7,880 22,6 /b 6,099
TOTAL 372 $11,985 $9,547

Added Mail and Property (M and P) Revenue

Added Mail and Property RIM attributable to the Casper-Jackson
service were estimated to be 1,159 as shown in Table XIX, On
the basis of Frontier's experience in 19659 the revenue from
this traffic was estimated at $.45 per RIM. Thus, the total
added M and P revenue resulting from the service was estimated
to be

1,159 M and P RTM x $.45 per RTM = $522,

/2 This average discount from full-revenue is based on Frontier's
system experience for 1965. The availability of various promotional
fare schemes on Frontier's system permit many passengers, including
whole families, to travel at significant fare reductions.

/b This discount reflects Frontier's actual Denver-Jackson
experience,
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TABLE XXI

SUMMARY OF ADDED OPERATING COSTS ATTRIBUTABLE TO CASPER-JACKSON
SERVICE DURING MARCH 1-APRIL 4, 1966

Estimated No.
1965 CV 580 of Added Block
Unit Cost per hours, Casper- Added
Expense Category Block Hour Jackson Service Cost

I. AIRCRAFT OPERATING EXPENSES

1. Flying Operations $101.94 /a 51 $5,255

2, Direct Maintenance--
Flight equipment 50.75 /b 51 2,616

3. Applied Maintenance
Burden-~Variable 11.36 /e 51 586
Total AOE~-Excluding Depreciation $8,457
II. STEWARDESS EXPENSE 8.70 51 448
Total AOE and Stewardess Expense $38,905

/a The 1965 cost of $99.30 per block hour is adjusted for
inflation.

/b Frontier's actual experience with CV 580's was limited during
1965 and Frontier commonly used a unit cost of $60.15 in its cost esti-
mates. This figure was a simple average of the 1964 experience of
three other carriers using similar equipment. As Frontier gained
experience, it found that the highest unit cost experienced was $57.00
and the lowest $5%.00, The estimate used here of $50.75 is now con-
sidered to be too low. At the time of the study, however, it was
thought to be realistic.

¢ The 1965 total unit cost of applied maintenance burden was
$21.54. Frontier considers that small changes in the volume of opera-
tions affects only 51.4% of this unit cost. The specific cost sub-
categories were previously identified in the Douglas analysis.
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approach described in the Las Vegas analysis. These expenses totaled
approximately $5300.

It should be emphasized that Frontier was not altogether sure that
additional servicing expenses of $5300 were in fact incurred, or that
they were not! At any rate, the decision to continue or discontinue
the Casper~Jackson service was made on the basis of the added revenue
versus the added direct cost shown in Table XXI; the indirect cost as
well as the customary return element were excluded as irrelevant for
the decision., Table XXII summarizes the incremental revenue-incremental

cost data ultimately used,

TABLE XXII

SUMMARY OF INCREMENTAL REVENUE-INCREMENTAL COST
DATA USED IN CASPER~JACKSON DECISION

ADDED REVENUE

Passenger $ 9,547
Mail and Property 522
Total $ 10,069

ADDED DIRECT EXPENSES

Afircraft Operating § 8,457

Stewardess 448

Added Landing Fee 85
Total 82920
Contribution to ""Overhead and Profit" $ 1,079

On the basis of the calculated "contribution® of approximately



$1,000 made by the Casper-Jackson service during the 30 day operating
period between March l-April 4, 1966, the president of Frontier decided
to retain the service rather than cancel it. The director of Economic
Planning helped jell this decision by pointing out that although traffic
had indeed sharply fallen off due to the decline of the skiing season,
1t would likely sharply pick up again in May due to increasing travel

and preparation for the coming summer tourist season.
Conclusion

Although the service from Denver to Jackson via Casper was new,
the Jackson station was already in existence and operating. Frontier
serves Jackson from the south via Salt Lake City and from the north via
Billings. Therefore, the question of "Does the new service pay its own
way?" would appear simple indeed to answer since no new stations or
additional aircraft are needed; basically an existing flight just
leaves earlier and flys, round trip, 440 miles further. And, the esti-
mate of incremental revenue is rather straightforward. But the esti-
mate of incremental cost is far moré difficult and uncertain, Fron-
tier's approach to the problem is based on historic cost experience and
operating data, and assumes these statistics are applicable to the
present situation. It is also significant to cbserve that one-half the
cost of Flying Operations (see Table XXI) is for "crew expenses'’, which
one might think would not be added cost since the crew appears other-
wise idle; the same is true of Stewardess Expense. But Frontier does
not view it this way. It assumes that due to tight scheduling, any
allocation of crew and stewardesses to an added flight will always

result in removing them from some other existing service, thus
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requiring additional personnel, Ixistence of idle time for the air-
craft in Denver does not mean idle (that is, cost free) time for
personnel, Still, as demonstrated in the case discussion, Frontier
does employ incremental analysis, reflecting its general propensity to
adhere to marginalist precepts in decision-making, when applicable, to

the extent possible.



CHAPTER V
SUMMARY AND CONCLUSIONS

Ip Chapter I it was asserted that literature in managerial eco-
nomics, while well developed in its theoretical and admonitory content,
is incomplete by way of description of managerial decisions analyzing
wherein, how, and the environment in which traditional economic theory
of the firm has been made operational in practice in a given industry
and firm, To further narrow the void between theory and practice,
this study proposed to demonstrate that economic thecry is applied in
the airline industry in general and by Frontier Airlines in particular
not only when all that is possible is reasonsble quantitative approxi-
mations of theoretical functions, but also when it is impossible to
quantify any salient variables., It was further proposed that in the
process of validating the thesis, a more realistic picture of economic
theory in action would be presented by describing important environ-
mental factors, necessary modifications of theory, sources of input
data, assumptions, and analytical procedures relevant to decision-
making and, where possible, actual results of decisions.

It was assumed that if the loglc of fundamental concepts com-
prising the theory of the firm is applied by management in decision=-
making, then analysis of economic decisions would yield incisive
evidence and information. Thus, decisions of the airline industry and

Frontier Airlines were chosen as objects of study by which to verify
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the thesis, and the theoretical concepts summarized in Appendix A,
which include demand, revenue, price and cost analysis, were taken as
benchmarks around which the basic study was conducted. In order to
accomplish the objective of the study, a two-phase analysis of airline
management decisions was made.
First, a search of recent literature was conducted in order to:
1. Develop a portrait depicting important aspects of the
political, economic, and social environment of the
domestic air transportation industry and of Frontier
Airlines as it functions generally in that industry.
2. Discover evidence of the prevalence of managerial
application of economic theory, both subjectively>
and quantitatively, in decision-making throughout
the industry.
This initial phase was subsequently pursued in Chapters II and III.
Chapter II discusses industry environmental characteristics such
as econowmic aspects of governmental regulations which circumscribe the
areas for corporate svonomic actions, important distinctions between
classes of commerical air carriers which have significant bearings on
competitive conditions and, thus, greatly influence the economic deci-
sions of individual firms, and product, marketing and operating cost
characteristics which further identify major constraints within which
individual filrms must operate.
Chapter III delves into economic facts of demand analysis in air
transportation and the kind and amount of attention given by the in-
dustry to determinants of demand, price elasticity of demand and

pricing practices, It was found that industry demand for air service



177

is growing rapidly and is exceedingly difficult to forecast. In addi-
tion to reaping the benefits of rapid industry growth, individual
carriers actively seek to increase their sales by product differentia-
tion (including reduced flight times, increased frequencies, equipment
superiority, and special in-flight amenities), and extensive product
advertising to create a distinctive corporate image and to build custom-
er loyalty. Price decreases are generally eschewed, either because
firms are denied or prefer to avoid the use of this competitive means

of increasing quantity scld. In the latter case, airlines generally
believe demand to be price inelastic, although some firms have sought
price reductions on the basis of expected increases in total profits.
Recently, the new chairman of the CAB strongly encouraged airlines to
apxeriment with fare reductions aimed especially at pleasure travelers
due to their alleged sensitivity to fare levels, Thus, during 1965=66,
the industry introduced and expanded its promotional fare plans, based
largely on price elasticity of demand considerations. The chapter
demonstrated that firms in search of added profits formulate policies
within the framework of economic theory and, thus, make theory practical
and useful though lacking statistical measurements of important
variables.

The second phase of the study, contained in Chapter IV, consists
of detailed case analyses of selected economic decisions made by
Frontier Airlines in 1966, The basic objective of case analysis is to
determine how the logic of economic theory is made applicable in prac-
tice, both when reasonable quantitative approximations of theoretical
functions can be calculated and when they cannot. This objective is

accomplished by demonstrating the mechanics of analytical procedures
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used by Frontier, identifying sources of input data, specifying under-
lying assumptions, and noting environmental conditions., Theoretical
economic concepts providing the rational foundations for the decisions
include price elasticity of demand, cross elasticity of demand, price
iscrimination, marginal (incremental) cost, and marginal (incremental)
revenue,

Four decisions of Frontier selected for analysis are reviewed
below,

50 Per Cent Standby Fare Decision. The case analysis dealt with

the role of economic theory in inspiring the decision, environmental
factors bearing on the decision, the content of the fare proposal,
Frontier'’s reasoning in making the decision, and the revenue results
of siﬁ months operation in markets where the fare is applicable.

Though acclaimed a "unique venture in rate making®, this decision
did not occur in a vacuum; ample precedent existed, as did CAB
encouragement, Furthermore, lack of acceptable alternatives to gener-
ate significant increases in traffic and revenue more or less dictated
this particular action., In this decision, Frontier definitely formu-
lated its policy within the framework of theoretical economic concepts.
Particularly germane were considerations of the amount of transfer
passengers from its existing traffic (cross elasticity of demand), the
degree of potential new customer response to the price decrease (price
elasticity of demand), and the economics of price discrimination. But
an exact, formal application of theory requires quantification of =all
relevant variables, implying perfect knowledge. Yet Frontier had no
such information, Officials, using subjective criteria, did not

Wexpect! significant transfers of traffic from regular to standby



179

fares, "believed" potential pleasure travelers are sigrificantly
motivated by price, and ""felt' a price decrease must be dramatic to
bring the kind of results desired. DNevertheless, theoretical principles
were employed as tools (of logic and reasoning) with which to organize
and qualitatively evaluate pertinent economic variables. Thus, theory
was practically applied and the impossibility of deriving statistical
revenue and cost functions did not negate its usefulness in formulating
a major decision,

Las Vegas Route Decision. It is one thing to assert that a deci-

sion is profitable if the resulting incremental revenue exceeds incre-
mental cost and another thing to make accurate estimates of either,
The case analysis disected this major route application decision into
its many component\parts in order to ascertain just how Frontier makes
such an evaluation, Particular attention is given to methods of cost
and revenuve analysis, data sources and assumptions. Cost-output rela-
tionships are examined and Frontier's use of marginal costing is also
noted and illustrated,

In this decision Frontier is faced with the task of establishing
a need for additicnal service in the general Denver-Las Vegas market
and proving the ability of Frontier to provide it on an economic
basis,

In revenue estimates, the need for adequate input data is readily
apparent since the accuracy of the forecast substantially depends on
it. Frontier used as its major source of traffic data historical
studies of individual markets made by the CAB, and then projected
calculated trend lines to estimate the total size of city-pair markets

affected by the decision, before Frontier service improvements, in the
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forecast year., The use of statistically and judgmentally determined
market stimulation factors arising from certain types of service
improvements was analyzed in order to demonstrate how Frontier esti-
mates the total market traffic expected in the forecast year after
Frontier service improvements. Frontier's percentage participation in
a market is determined solely on the bases of experience, judgment., and
speculation, Once the market participation factor is established and
the breskdown in Frontier traffic between first class and coach is
estimated, the calculation of incremental revenue is routine, since
appropriate fares are equivalent to existing fares of competitors, or
are already in force in Frontier's system.

The procedures for making incremental cost estimates were explained
and illustrated. Aircraft operating data on number of flights sched-
uled, distance flown, elaspsed flight time, and number of aircraft
departures were calculated and converted into measures of output, in-
¢luding the principal one of total aircraft block hours flown. With
the use of adjiusted historical alreraft operating cosits and stewardsss
expense per block houwr flown, estimates were made of added aircraft
operating and stewardess expenses attributable to the proposed service.
Added Regicnal and System Servicing Expense and Local Station Servicing
Expense were calculated from estimating equations based on domestic
trunk and local service industry experience for 1965. For each cate~
gory, Frontier calculates only the added or incremental cost of these
indirect expeunse categories and avolds the error of including an aver-
age, prorated shafe of company fixed costs not arising as a result of
the decision, In cost estimates, Frontier, in compatibility with

economic theory, uses marginal costs rather than average costsg
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frequently, however, the relationship between unit costs and output is
linear and the results are identical. Cost estimating bases were
historical experiences of Frontier and other carriers and the assumption
is clear that Frontier expects its future cost experience to follow

past company and industry patterns.

Douglas Route Decision. This new route application is considerably

less important economically £han the Las Vegas proposal, but baslcally
the same revenue and cost estimating procedures are utilized, 1In this
decision, Frontier explicitly uses an added cost approach to route
costing. That is, Frontier's route cost forecast, in keeping with
economic theory, is based on the marginal cost of added service,
rather than and in contrast to the average, fully-allocated cost ap~
proach typically used by the CAB. On part of the new route, the 50
per cent standby fare will be made available. Thus, in its revenue
forecasts, Frontier, while not computing price and cross elasticity of
demand soefficients, does quantify the extent to which the price
decrease stimulates additional sales (Ep) and the =ffect of the price
decrease on quantity sold of other service offered (Ec)° Some cate-
gories of cost variable with output in the Las Vegas case were esti-
mated to be fixed in this case, emphasizing that fixed/variable
classifications depend on conditions peculiar to a given decision

gituation,

Service to Jackson Decision., The question here is whether a new
fiight between two existing Frontier stations, Casper and Jackson, is
Ypaying its own way". Since no new stations or aircraft are required
to provide the service, the problem is obviously one of comparing in-

cremental revenue attributable to the added flight with incremental
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cost incurred. The estimate of incremental revenue is rather straight-
forward but the estimate of incremental cost is far more difficult and
unicertain, Frontier's approach to the problem is based on historic
cost experience and operating data, and assumes these statistics are
applicable to the present situation. Still, as demonstrated in the
case discussion, Frontier does employ incremental analysis, reflecting
its general propensity to adhere to marginalist precepts in decision-
making, when applicable, to the extent pecssible, The calculated con-
tribution to overhead and profit served as the deciding factor in the
decision to maintain the service in the short run.

In summary, the study did establish the fact that firms in the
airline industry and Frontier Airlines in particular do indeed make
use of basic economic concepts in decision-making, notably price and
cross elasticity of demand, product differentiation, price discrimina-
tion, and appropriate revenue and cost analysis. FEnvironmental condi-
tions surrounding important decisions were established, and sources of
input data and zssumptions underlying their use were identified. And,
perbaps most significantly, actual methods and procedures used to make
the economic analyses pertinent to the descisions were examined and
illustrated., It was also shown that, unlike theoretical price, cost,
and revenue snaiysis, economic analysis for decision-making, despite
detailed traffic forecasts and elaborate cost estimating procedures, is
in fact frought with uncertainty and highly dependent on experience and
judgment. For instance, in the standby fare decision, elasticity of
demand coefficients could not be quentified; in other decisions rea-
sonable quantitative approximations to theoretical functions were made

and used with confidence. Thus, economic theory was shown to play a

]
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major role in the reasoning used in the decisions analyzed; but pure
theory was tempered by the realities of uncertainty, lack of erroriess

data, and the mechanics of making concepts operational.



CHAPTER VI
RECOMMENDATIONS FOR FURTHER INVESTIGATION

The analyses in preceding chapters automatically suggest studies
into similar decision areas of other carriers to provide further in-
sight into the anatomy of decisions and to compare procedures and
reasoning used by different airlines. During the course of this study,
several topilcs came up for discussion which suggest areas for meaning-

ful investigation within Frontier Airlines itself.
Added Cost Standby Fare Passengers

At the time of this study, cost statistics relevant to Frontier's

50 per cent standby fare traffic were not available., Given that the

than that of reservation passengers due to the elimination of reserva-
tion services for standbys; but other costs of enplaning, of inflight
sarvices, and of deplaging are likely to be the same for standby as for
reservation passengers. There may also be other costs peculiar to
standby traffic that would make actual cost per passenger handled
equi#alent to that of reservation traffic., Thus, an important area for
further study would be that of determining the over-all profitebility
of Frontier's 50 per cent standby fare by determining the extent to
whish Frontier's total costs have increased due to standby traffic.

Since Frontier does not put on extra flights due to standby traffic,

18k
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the only added costs expected would be indirect servicing costs, those
pursuant to handiing passengers on the ground. Further analysis would

also determine how Frontier estimates the amount of these added costs.

Pricing Practices in Competitive Versus

Non-Competitive Markets

Frontier serves 59 cities in a system containing approximately
6500 route miles, 5000 of which are not served by competing airlines.
On competitive routes, Frontier usually matches the fares of its
competition. But on a few routes where Frontier is not a truly effec-
tive competitor with the trunklines, it charges a slightly higher fare
than its competition. The president of Frontier believes that Frontier
is not losing customers to competition on these routes due to higher
fares, nor would Frontier gain a significant amount of additional
passengers if its fares were competitive. Thus, in an attempt to
maximize revenues from the traffic carried, Frontier charges higher
fares szince passengers have not apparently been sensitive to the fare
differentials,

On routes where Frontier has no competition from other airlines,
Frontier ""tends™ to charge higher fares than on competitive routes. No
formal study has been made to prove this conclusively; and, therefore,
the degree of price differential is not known,

Further study into Frontier's pricing practices would further
establish the degree to which Frontier considers price elasticity of
demand in decision-making, and the extent to which the presence or
sbsence of competition influences pricing decisions. Such a study

would also reveal whether or not Frontier is practicing price
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diserimination in its monopoly routes by analyzing price differentials

and cost differentials with respect to competitive routes.
Scheduling Practices

Scheduling aircraft over its system is a continucus task for an
airline management. In scheduling the fleet, the problem may be simplj
stated as that of allocating the right aircraft to the right routes,
with the right frequencies at the right time so as to secure maximum
economic advantage, But providing an optimum solution to the problem
requires the simultaneous consideration of many variables, including:

1. For the whole route structure

a. The total number, sizes, and types of aircraft
in the fleet,

b, Seating configurations,

¢, Maintenance schedules,

d. Needs for standby aircraft,

2. From route-to-route

a, Demand for passenger seats and space for freight.

b, Demand for various classes of travel,

¢. Demand for a certain frequency of service.

d. Demand for certain arrival and departure times.

e, Amount and type of competition from other
carriers.

f. Tariffs and rates.

g. Operating costs.

. Available crews.

i. Capacities of traffic handling facilities.
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The operational problems of reconciling all variables so as to
optimize fleet scheduling are undoubtedly legion. For example, demand
may be heavy at the same time of day on a number of routes, but the
airline'’s fleet is inadequate to handle all the traffic. Or, alloca-
tion of aircraft to a certain route in the short-run may render them
unavailable for seemingly more profitable business, but the long-run
potential of the route must be considered and the decision facing man-
agement is one of balancing short-run profit against long-run potential
profit,

Once a basic schedule is determined and operated, management must
continually consider the effects on cost and revenue stemming from
possible changes that might be made in the schedule. Further study
into the way carriers calculate these revenue and cost changes and the
reasoning behind thelr procedures would shed light on airline manage-
ment's use of important economic concepts, including applications of
marginal analysis, consideratlons of opportunity cost and recognition
of the relevant time pericds., To 1llustrate the kinds of scheduling
decisions into which further study could well be made, the following

examples are presented,

Seheduling New Jetbs

In the latter part of 1966, Frontier bought three new Boeing 727
Jets at $4.5 million each, One immediate problem was to phase them
into Frontier's existing system so as to insure the maximum economic
banefit from their use. At least two philosophies exist within the

company as to how this objective might be accomplished, often resulting

in confliicting schedules.



1. Replace older aircraft with the new jets on existing
Frontier schedules which are currently the most
profitable. This tends to optimize the chances of
economic success.

2. Schedule the jets on routes where the total traffic
per flight is greatest. In certain city-pairs where
Frontier faces strong competition, (for example,
Denver-Salt Lake City where United and Western fly
non-stop on coast-to-coast routes) there often exists
a disparity between total traffic and existing serv-
ices of the major carriers. That is, the amount of
traffic per flight, the load factor, is great.
Therefore, Frontier, in an attempt to break into
these markets, should schedule its Jets where the
traffic is heaviest.

The immedlate question is which philosophy, if either, results in
cptimun use ol the equipment. Further study would identify relevant

varisbies and methods of evaluation,

Sceheduling to Keep Out Competition

In the Lincoln-Kansas City market, Frontier is a monopolist; no
other airlines are currently certified to serve the market. Frontier
fiys 14 flights dally between this city-pair with an approximate aver=-
age load factor of 35 per cent. This is 5 per cent below its average
system load factor of 40 per cent.

In the short-run, Frontier could significantly increase its load

factor, reduce its operating costs and probably increase its net profit
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over this route by reducing its frequency of flights. But, locking to
the long-run, Frontler is very anxious to provide more than enough
service to kesp the public happy. This prevents potential competition
from c¢laiming and successfully proving to the CAB that Frontier is not
providing adeguate service. Thus, Frontier hopes to maintain its
monopoly position and keep competition out. The short-run gain in
over-all profits from reduced frequency would, ir Frontier's estimation,
be far lower than the long-run loss due to sharing the market with a
competitor. However, excessive allocation of equipment and crews to
this market prevents their use in alfternative markets, resulting in
opportunity costs to Frontier,

Additional research into scheduling practices such as this would
bring cut how management uses flight scheduling as a competitive tool,

and how monagement maintains the "right” balance between short-run and

long-run objectives,

ldng and Market Forecasting

v

In 1962, United Adrlines decided to cancel one of its two daily

non-gtop flights betwsen Denver and Lincoln, Nebraska because the

Figy

ght was not profitable and United had a better alternative use for

i

"1
the airoraft. Frontier, though certified to serve this market non-stop,
had never used its certification. However, when United dropped a
flight, Frontier decided to put one on to see what it would do,
Acccrding to one of Frontier's vice-presidents, it .., looked like a
hole, ™ Initially, the non-stop flight did not even cover direct cost,
but did show signs of agonizingly slow growth., (He emphasized that the

rowth was so slow as to be almest imperceptible, but it did grow!)
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The president of Fréntier decided to "stay with it" in spite of the
apparent fruitiessness of the decision. While‘others were convinced

of the impracticality of keeping the flight on, he was "led on by the
spark of life that grew ever so faintly brighter." Today, Frontier has
put on two daily non-stop flights between Denver and Lincoln due to the
increasing traffic and profitability of the route, and will put on a
flight using Boeing 727 Jet equipment as soon as possiblé°

Frontier '""nursed™ this market along with good service, and wétched
it grow. The “appropriate economic analysis'® which accompanied the
heuristic decision-making of the president was little more than the
playing out of a hunch and a "feel® for the market. A Frontier offi-
cial said that this route, which was at the time "small potatoes" for
United, is now "big potatoes® for Frontier.

In making this scheduling decision, Frontier did, as the results
now testify, make the ”right” long-run forecast. By suffering short-
run losses, Frontier maximized long-run profit by allocating aircraft
to a market which eventually proved highly profitable. Even though
in the short-run Frontier incurred not only revenue losses below
direct costs, but also opportunity cost from failure to use the air-
craft elsewhere, its decision was a good one. Further analysis of this
kind of decision would identify factors relevant to the process of
decision-making in an environment of uncertainty. Of equal signifi-
cance would be the identification of procedures used by management in
weighing expected profits from a given allocation of resources versus
the expected profits from alternative allocations, taking into account

the relevant time periods.
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Scheduling and Operations Research

In scheduling, the number of variables is large and the amount of
uncertainty is great. For example, when Frontier introduced Convair
580 jet-powered equipment on routes in Nebraska and Missouri, traffic
increased threefold. When the same type of service was introduced in
Montana, there was no appreciable increase in traffic. Frontier is
unable to account for the difference in customer response, Given the
complexities of scheduling, an interesting and important question
arises as to the possible usefulness of Operations Research in sched-
uling decisions. When this possibility was proposed to a vice-
president of Frontier, he stated that a representative of one of the
nation's largest consulting firms had just recently contacted him to
"gell™ him on O.R. approach to scheduling, After talking with the
representative, he concluded that the areas of uncertainty which plague
a scheduler using Frontier's present approach are just those factors
which greatly affect the successfulness of a schedule., But, since
there is no way to quantify and integrate these into a scheduling
procedure, there is no way for a computer program to help Frontier do
any better., The ”kqown““factors and data available can just as readily
be assimilated by conventional techniques as by a computer model; the
unknowns remain unknown and judgment based on experience serves as
well as a more sophisticated computer-model approach and without the
added high cost of outside "expertise''!

A study made to establish the procedures used by Frontier in
scheduling and to ascertain the success of Operations Research ap-
proaches used by other carriers would be quite beneficial to students

of management and potentially profitable to smaller airlines,
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Aircraft Maintenance

The need for aircraft maintenance is twofold, preventive and
remedial, Management's main objective is to control maintenance in
such a way that it has the least adverse effect on the productive
capacity of equipment.,

Formerly, maintenance scheduling took priority over commercial
needs, The maintenance function was organized first and flying hours
were a residual activity. Increasingly, maintenance is becoming the
residual activity as managements adopt the philosophy that maintenance
should be done in the hours left over after aircraft have flown the
best commercial hours. Since most passengers prefer to fly by day,
this normally means maintenance should be performed more expensively
at night, during the off-peak hours. Even if the concentration of
maintenance in off-peak hours gives rise to increased costs due to,
say, poorer production flow, but at the same time gives rise to in-‘
creased revenue because more capacity is available at the "right™ time,
the relative position may be better. A maintenance schedule which
minimizes the over-all cost of maintenance may not be the best alter-
native open to the firm. The technical optimum for maintenance must
give way to the marketing optimum due to opportunity costs incurred.

Continental Airlines keeps its jets in the air more hours per day,
on the average, than any other carrier (35). One reason is its flight
scheduling pelicy, previously discussed, of putting on flights when-
ever the additicnal revenue exceeds the additional cost. Another rea-
son is its maintenance policy, which it calls "continuous maintenance, "
Other airlines periodiéally take their jets out of service for over-

hauls requiring five days. Continental, on the other had, has each jet
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inspected and worn parts replaced with spares during a thirteen-hour
check made every fifth day. This permits using the plane in scheduled
service while repairs are being made in the maintenance shops. Being
able to replace worn parts with spares means that large inventories of
parts must be maintained, with the result that costs higher than those
of conventional maintenance scheduling are incurred., But on the basis
of comparative costs, Continental estimates the profit lost from fail-
ing to adopt continuous maintenance is greater than the additional

cost incurred from using this approach. So, on the basis of opportuni-
ty cost reasoning, Continental has selected the maintenance alternative
resulting in least opportunity cost.

As part of its '"'new look", Braniff International has recently
increased its aircraft utilization from an average of eight hours per
day to over ten hours per day (14). This is in part attributed to a
new maintenance philosophy. Like many carriers, Braniff regularly
took its planes out of service for several days for complete maintente-
nance checks, This practice has been abandoned for a system whereby
each aircraft is checked over section-by-section between each scheduled
flight., The maintenance costs are higher but the additional revenue
earned from increased aircraft utilization more than makes up the
difference.

A study into the maintenance policy of Frontier would indicate how
comparative cost and revenue estimates are made and whether or not
profit might be increased with the adoption of an alternative mainte-

nance policy.
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Equipment Replacement and Investment

The depreciation policy of an airline, like any other firm, is an
attempt to spread the acquisition cost of an asset over the number of
years the asset is to be used. During this time period, the firm
expects to accumulate sufficient revenue to equal the original or ex-
pected replacement cost. This number of years is usually based on what
is regarded as the "normal life'" of an asset, which is a function of
wear and tear,

The number of years an airline can continue to use a particular
type of aircraft profitably, however, is not likely to be determined
simply by the time it takes to wear out, since aircraft do not wear
out! Due to rigid maintenance schedules, their efficiency is not
allowed to diminish. More importantly, aircraft are rendered
"uneconomic' by a new invention or other improvement, rather than (or
before) the completion of the normal life period. Thus, due to obso-
lescence, an airline'’s rate of depreciation for a given aircraft may
suddenly and abruptly be invalidated by the introduction to service of
a new competitive aircraft. Though the given aircraft is still
perfectly usable in the physical sense, it can become non-usable in
the economic sense for a particular airline.

Broadly speaking, an aircraft becomes obsolete as soon as it
becomes less profitable to fly than the aircraft that could be bought
as its replacement. For instance, an aircraft may become comparatively
unprofitable by a decline in earning powers because traffic is attracted
to alternative aircraft. Once obsolescence occurs, of course, the
remedy of disposing of aircraft does not involve considerations of

initial acquisition cost or depreciation. The only relevant cost for
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the decision facing management is opportunity cost. Of course, it is
not always immediately apparent that one aircraft type has become less
profitable than aother, Making the appropriate economic analysis is
as much an art as a science due to the uncertainties and assumptions
involved,

As previously mentioned, cne rule-of-thumb in the airline industry
is that traffic tends to vary directly with the frequency of flights,
The importance of avalilable capacity was emphasized by the president of
the Air Transport Associlation in a recent speech, when he was quoted
as saying (36):

Capacity provided an improvement in quality of the service

reflect the business judgments of vigorous competitors on

the market opportunities available, Given large additions

to capacity, airlines mount massive efforts to sell addi-

tional seats., The ready availability: of-capacity results

in a convenient service. Thus, plenty of capacity is in

itself a creative force resulting in faster traffic growth,

better service to the public and higher profits. A restric-

tive attitude toward capacity is the most effective means of

depressing both growth and profits.

But "plenty of capacity' means purchasing additional aircraft which

are quite expensive, even though the airline industry is not one with
particularly high capital cost. For example, as shown in Appendix F,
Frontier had a total system aircraft operating cost on its Convair
580's in 1965 of over $5 million, but its depreciation and obsolescence
expense was not quite 10 per cent of the total,

Given the competitive impact of equipment superiority and the
market impact of increased frequency of service, management decisions
to replace and/or increase fleet size with upgraded equipment greatly
influence the profitability of the firm., In the past, decisions to

purchase a specific number of given types of aircraft seemingly depended

on few, if any, precise calculations., Decisions on the amount of



196

equipment to order has rested with top management men who are prone to
operate on an intuitive basis. By way of illustration, the story is
told of an airline president who, when asked why the airline had
ordered seven planes of é certain type, thundered, "I knew we needed
seven, That's why I'm president!"™ Of course, one of the many prob-
lems confronting management is the exceeding difficulty of forecasting
future demand for its particular service in an environmeht in which
even industry demand cannot confidently be forecast., Nevertheless,
investment declsions must be and are made.

As was brought out in the Las Vegas analysis, Frontier has bought
three Boeing 727 jets at a cost of $4.5 million per aircraft, excluding
spare parts, But, as far as Frontier is concerned, it is not ready for
jets on its system at this time., Still, these new jets "had" to be
purchased for competitive reasons. Since Frontier competes with trunk-
lines over several important east-west routes, Frontier believes it
must offer comparable quality service to keep its share of the market
or to improve 1t, and to project the image of a progressive alrline.
From é short-run viewpoint, Frontier lowers its profit by buying expen-
slve jets it really neither needs nor wants, But in these situations,
short-run profit maximizing behavior by Frontier muét9 to some extent,
be subiugated %o long=-run considerations,

The whole realm of investment decision-making would be a fruitful
area for detaziled esonomic analysis, Such a study would delve into
the reasoning behind decisions to buy specific quantities of additional
aircraft, how the competitive and market economic impacts are evaluated,
and how management gives proper consideration to long-run versus short-

run effects of its decisions,
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ECONOMIC THEORY OF THE FIRM

A conventional presentation of the traditional economic theory of
the firm can be found in any managerial economics or intermediate price
theory text., The following partial treatment is taken largely from

Leftwich (1),
Demand

There are two basic reasons why demand analysis is important to
decision making:

1. It provides the basis for analyzing and subsequently

adjusting to external market influences on the firm's
sales.

2. 1t provides guidance for internal attempts to manipu-

late demand.

Demand for a product is defined as the various maximum quantities
of it which consumers will take off the market at all possible alterna-
tive prices during a given time period, other things constant, Besides
price, the most important determinants of quantity taken are:

1. Consumers' tastes and preferences.

2. Consumers' income.

3, The prices of related goods.

4, The number of consumers in the market.

A demand function identifies the relationship between possible

alternative prices and the resulting quantities taken during some

201
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moment in time, assuming the other determinants of quantity taken
remain unchanged. The "law of demand" states that as price decreases,
quantity demanded by consumers will increase. This inverse relation-~

ship between price and quantity taken is shown in Figure 13, curve dj.

Price
per
Unit

P 1l

Quantity per Unit of Time

Figure 1%, Demand Curves

A movement along a given demand curve, such as from A to B on d&;

in Figure 13, is a change in quantity demanded resulting from a change

in price, assuming all other conditions affecting quantity taken remain.

unchanged. A change in demand, such as a shift in the demand curve

from dy to dz, results when the conditions held constant in defining a

given state of demand change.
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Revenue

From the firm's viewpoint, demand indicates revenue per unit of

sales and is the firm's average revenue curve. Total revenue for each

level of sales is determined by multiplying the price times the corre-
sponding quantity demanded. The demand curve for an imperfectly com=-
petitive firm slopes downward and fto the right, indicating that the
firm must accept a lower price to achieve a larger volume of sales.
But, whenever a firm is considering loweringbits price to increase its
sales, it will be concerned with how its total revenue will change as a

result of the decision.

Marginal_revenue is the addition to total revenue which results
from the sale of one additional unit of output. In an imperfectly
competitive firm, marginal revenue decreases faster than does price
(average revenue) because when the firm decreases price to increase its
volume of sales, the lower price will apply not only to the extra unit
sold but also to all other units of output which otherwise could have
been sold at a higher price.

The general relationships between total revenue, average revenue,
and marginal revenue of an imperfectly competitive firm are illustrated

in Figure 14,
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Dqllars
Total revenue

Average revenue (demand)

. Quantity per Unit
Marg;;ET\revenue of Time

Figure 14. Revenue Curves of an Imperfectly Competitive Firm

Price Elasticity of Demand

The "law of demand" states that consumers will respond to a price

decrease by buying more of a product. Price elasticity of demand

refers %o the responsiveness of the quantity of & product which con-
sumers are willing to take to changes in its price, given the demand
curve for the product. The degree of consumer response is measured by
the price elasticity of demand coefficient, which is the ratio of the
percentage change in quantity demanded divided by the percentage chance
in price, when the price change is small., The simplest expression for

price elasticity of demand (Ep) is

Qp =
Ep = percentage change in quantity demanded - Q
- percentage change in price Pp = Py



when Py /Q; represent original price and quantity, and Py/Qs, final
price and quantity.

Demand‘is elastic if a given percentage change in price results in
a larger percentage change in quantity demanded. The absclute value of
Ep is greater than 1 and a price decrease will result in an increase in
the firm's total revenue. If a given percentage change in price is
accompanied by a relatively smaller change in the quantity demanded,
demand is inelastic. The absolute value of Ep is less than 1 and a
price decrease will result in a decrease in the firm's total revenue,
Figure 15 summarizes the relationship between revenue curves and price

elasticity of demand,
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'Figure 15, Relationships Between Revenue Curves and Prics
Elasticity of Demand



Twe major factors influencing price elasticity of demand are:

1. The availability of good substitutes for the product.,

2. The price of the product relative to consumers' inccemes
and whether or not the product is regarded as a luxury

item (and, therefore, dispensable) or as a necessity.
Cross Elasticity of Demand

When the quantity of sales of one product is directly affected by
a change in the price of another product, there is an interrelationship
between the preoducts. The nature and extent of this demand relation-

ship is measured by the ¢ross elasticity of demand.

For example, for two products, A and B, the cross elasticity of
demand of A with respect to B equals the percentage change in the
quantity of A taken divided by the percentage change in the price of B.

A simple formula for cross elasticity of demand (Ec) is

QAs - QA
percentage change in quantity taken of A QA4
E = - . P P = °
s percentage change in price of B PBy = PBy
PB,

Two products are substitutes for each other, if, when the price of
cne decreases, the quantity taken of the other decreases., This is
illustrated in Figure 16, where a decrease in the price of B results in
a decrease in demand and, thus, quantity taken of A.

Two products are complementary to each other, if, when the price

of one denreases, the quantity taken of the other also increases. This
is illustrated in Figure 17, where a decrease in the price of B results

in an increase in demand and, thus, quantity taken of A,
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Figure 16, Cross Elasticity of Demand: Substitute Products
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Figure 17. Cross Elasticity of Demand: Complementary Products
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Production Function

The principles of production provide the foundation for analysis
of costs of production and supplies of particular products. The term

production function is applied to the physical relationship between a

firm's dnputs of resources and its output of products per unit of time.
The simplest préduction function relates one output to two inputs, If
q represents the quantity of the output, and % and xp the quantities

of the inputs, q is a function of x; and xp; that is,
g = $(x1, x3).

This function assumes that a given quantity of % and xy produces a
single quantity of output, which is the maximum quantity possible from
those amounts of inputs.

The output which a firm can produce depends of course upon the
quantities of resources used. The firm can vary its cutput by varying
the quantities of all resources used or by varying the quantities of
one resource while holding the quantities of the other resource fixed.
The way in which output varies as the firm varies the quantities of
resources used depends upon the period of time under consideration., In
production and subsequent cost analysis, a distinction is made between
the time period called the short-run and that called the long=run. The
short-run is a time pericd sc short that the firm is unable to vary
the quantities of some resources used, such as capital, but long enough
to allow variation in the quantities of resources such as labor. In
the long-run, the firm can vary the quantities of the variable resource
with the fixed rescurss,

The law of diminishing returns describes the general direction
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‘and the general rate of change which the firm's cutput takes when the
input of one resource only is varied. It states that if the input of
one resource is increased by equal amounis per unit of time while the
inputs of other resources are held constant, total output will increase,
but beyond some point the resulting output increases will become
smaller and smaller., If input increases of the variable rescurce are
carried far enough, total product will reach a maximum and may then
decrease., Figure 18 illustrates a production function of initially
increasing returns to the variable resource up to some level of re-

source utilization, after which diminishing returns set in.

Output

per

Unit
Increasing Diminishing Negative
returns " returns returns

\\\\\Total Product

“I~—~—Average Product

Variable Input

M inal duct
arginal Produc per U. T.

Figure 18, Production Function of Increasing, Then Diminishing Returns

The marginal physical product of & resource is defined as the
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increase in total product resulting from a one=unit increase in the
quantity of variable rescurce used per unit of time. The average
product for any given quantity of variable input is found by dividing

total output produced by the quantity of variable input used.
Total Costs

The costs of production incurred by a firm are the explicit expen~
ditures which the firm must make for the rescurces used %o produce its
output, In addition to explicit costs, economic theory also includes
imélicit costs of production such as market value payments for self=
owned, self-employed resources to determine total economic costs of
production,

Total cost at each output level depends upon:

1. The amount the firm must pay for resources.

2. The efficiency with which the firm uses resources.

Since resources are classified in the short-run as ®fixed" and
Yyariable" their costs are likewise classified as "fixed costs" and
vardiable §osts°". Three concepts of total cost are important for

short-run price and output analysis. These are:

1., Total fixed cost. This includes the expense incurred

by the firm for fixed resources. Since the firm in the
short-run does not have time to vary the quantities of

fixed resources used, total fixed cost does not change

as output varies,

2. Total variable cost. This expense must necessarily in-

crease as the firm's output increases (and vice-versa)

since larger outputs acquire larger quantities of
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variable resources.

3, Total cost. This expense is the sum of total fixed and

total variable cost for any given level of output.

The shape of the total variable cost curve results directly from
increasing and diminishing returns of the variable resource and, there-
fore, reflects the nature of the firm's production function. Initially,
increasing the quantities of the variable resource to produce more out-
" put increases the efficiency with which it is used in combination with
fixed resources, Thus, for output increases in the range of increasing
returns, the total variable cost curve will be concave to the origin,

As larger quantities of the variable resource are used with the fixed
resources to produce still more oﬁtput, the law of diminishing returns
sets in, meaning there is a decrease in the efficiency of the variable
resource. For output increases in the range of diminishing returns,

the total variable cost curve will be convex to the origin. The level
of maximum output ih the short-run is ultimately determined by the
quantities cf fixed rescurces and when this maximum capacity is reached,
the total variable cost curve will become vertical., Figure 19 illus-
trates the total cost curves, assuming a production function of inw

creasing and then diminishing returns to the variable resource.

Total Cost /Tot:al cost

/Tot:al variable cost

/'/Jotal fixed cost

Output/U.T.

Figure 19. Total Cost Curves
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Unit Costs

Although they essentially present the same kind of information,
per unit cost curves are normally used for price and output analysis
instead of total cost curves. The per unit cost curves are:

1. Average fixed cost, obtained by dividing total fixed

cost by any given quantity of output.

2. Average variable cost, obtalned by dividing total

variable cost for a given quantity of output by that
quantity of output.

3. Average total cost, obtalned by adding average fixed

cost to average variable cost for a given quantity of
output.

4, Marginal cost, obtained by calculating the change in

total cost resulting from a one unit change in output.
Marginal cost varies with output and, therefore, is in
no way dependent upon fixed cost in the short-run,

Figure 20 illustrates unit cost curves derived from total cost

curves.

Marginal cost
Cost

per
Unit

Average total cost
verage variable cost

verage fixed cost

Output per Unit of Time

Pigure 20. Unit Cost Curves



Figure 21 depicts the general relationships between the firm's

short-run production function and the resulting cost curves, assuming

the variable resource is purchased at a constant price per unit.

Total
Output

Output
per
Unit

Total
Cost

Cost
per
Unit

Figure 21,

7

\

Total product
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Variable Input/U.T.

Average product
Marginal product

—
%_/

=
»

Variable Input/U.T.

Total cost
Total variable cost

Total fixed cost

N

O

\/

%/

Output/U.T.

rginal cost
/Average total cost

verage variable cost

Qutput/U.T.

General Relationships Between a Short-Run Production
Function and Cost Curves
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Price and Output Analysis

In the short-run the firm, given a fixed scale of plant, will
attempt to maximize its profits or minimize its losses by adjusting
output through changes in the amounts of variable resource employed.
Faced with a downsloping demand curve, the firm must simultaneously
select price and output. The output and corresponding price which the
firm chooses will be that combination where the resulting difference
befween total revenue and total costs is the greatest, as illustrated

in Figure 22,

Dollars
Total cost

TR pococmee oo Total revenue
TC {eeeoea- -4

Total fixed cost

- o om mfae - o o

Q Qutput U.T.

Figure 22, Profit Maximization: Total Revenue
and Total Cost Curves

An alternative method for determining the amount which the firm
will produce %o maximize profits is for the firm to compare the amount
that each additional unit of output will add both to total rewvenue and
to total cost. That isy; the firm should compare the marginal revenue

and the marginal cost of each successive unit of output. Any unit
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whose marginal revenue exceeds its marginal cost should be produced,
because on each such unit the firm is gaining more in revenue from its
sale than it adds to cost in producing that unit. Similarly, if the
marginal cost of a unit of output exceeds its marginal revenue, the
firm should not produce it since it will add more to total cost than to
total revenue. Thus, the firm will maximize profits or minimize

losses by producing at that level of output where marginal revenue is
equal to marginal cost and by charging the price which consumers are
willing to pay for that output. Unit cost and revenue analysis is

illustrated in Figure 22,

Dollars
per
Unit

Marginal cost

Average total cost
Average variable cost

Average revenue

Q! .
Margisél revenue Quantity per U.T.

Figure 2%, Profit Maximization: Unit Revenue and Unit Cost Curves

In the short-run, the firm will always produce if there is any
level of output which can be sold at a price which exceeds average

variable cost, even though average total costs are not covered. To
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minimize losses in this situation, the firm will still prcduce at that
level of output where marginal revenue is equal to marginal cost.

If, at a given level of output, the firm finds that the marginal
revenue from the last unit sold exceeds the marginal cost of producing
it, the firm will, to maximize profit, decrease price and inc;ease out-
put until the optimum combination of price and quantity is established.

Haynes (28) cites several studies of cost functions which suggest
that another pattern of costs is common in industry.

"Since the time of (Joel) Dean's work, the preponderance

of statistical studies has supported the conclusion that

total costs are linear and marginal costs are constant

in the short-run,”

The unit revenue and cost curves would then appear as shown in Figure

2%, The firm would still employ the same ,marginal reasoning to deter-

mine the price and quantity which maximizes profit.

Dollars
per
Unit

|2

Q:::T-~Average total cost
Average variable=
marginal cost

Average revenue

O = m =

Quantity per U.T.

arginal revenue

Figure 24, Unit Cost Curves With Constant Marginal Costs
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Price Discrimination

Sometimes a firm may find it possible and profitable to divide the

total market for its product into two or more segmented markets. The

firm will then charge a different price for its product in each of the

markets,

1.

In economic theory, price discrimination is defined as:

The practice of charging different prices to different
segments of the market for the same product, or

The practice of charging prices that are not pro-
portional to the marginal costs of slightly differ-

entiated products.

Two conditions ar necessary for price discrimination to be profitable:

1.

20

The firm must be able to keep the markets segmented
and
The price elasticities of demand at each price level

must differ among the market segments.

To present the analysis of price discrimination, it is desirable

to assume a homogenous product to be sold in two segmented markets,

with all units produced at a constant marginal cost. The initial objec~

tive is to determine the way in which the firm should allocate its total

sales between the two markets, For any given volume of total sales, the

firm should always sell in the market in which an additional unit of

sales adds the most to total revenue. Total revenue will be maximized

when the firm has allocated its total sales among the markets in such a

way that marginal rewvenue from the last unit sold in one market is equal

to marginal revenue from the last unit sold in the other market,

Figure 24 illustrates the concept.
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Figure 25. Price Discrimination With Two Market Segments
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If the volume of total sales is below gg, the firm should sell the
entire amount in Market I, since the added revenue from sales in that
markeﬁ will exceed any added revenue made from selling in Market II,

If the total volume of sales equals ¢y plus qg, the firm should sell

gr in Market I and gz in Market II so that marginal revenue from the
last unit of sales in Market I equals margiral revenue from the last
unit of sales in Market II. The level of marginal revenue will be r in
each market, with the price in Market II equal to Pz and the price in
Market I equal to Py. Py exceeds Py for the same product and the last

units sold in both markets are produced for the same marginal cost.
Product Differentiation

A firm may actively influence the quantity sold ¢f its product in
two fundamental ways:
1. Decrease the price of the product to increase quantity
demanded, and/or
2, Differentiate its product in an attempt to increase
demand.

Liebhafsky (37) states: "The term product differentiation is defined

as the existence of a preference, real or fancied, in the mind of the
buyer for the product of a given seller.™

An oligopolistic-type firm is usually reluctant to engage in
price competiticn in an effort to increase individuwal firm sales, but
prefers instead to use other means. Since price decreases are the
easiest forms of competitive action to duplicate, product differentia-
tion by an individual firm offers a more subtle and a much safer method

of accomplishing approximately the same results.



Attempts at product differentiation take two major forms:

1. Advertising.

2. Variation in design and quality of product.

The primary purpose of both is to shift to the right the demand curve
faced by an individual firm and to make it less elastic. This will
enable the firm to sell a larger volume at the same or perhaps a higher
price without the danger of starting a price war. Thus, each firm
tries to enroach upon the markets of others through product differentia-
tion instead of through price decreases.

Product differentiation in either form is expected, of course, to
add more to the firm's total revenue than to its total cost. However,
it is to be expected that beyond some point, additional expenditures
add successively smaller amounts to total revenue. To maximize profits
with respect to product differentiation, the firm should spend funds on
advertising and/or product variations up to the point at which the
added profit attributable to the expenditure is equal to the amount of

the expenditure.
Value of Marginal Product

When a firm employs additional units of a variable resource in or-
der to produce additional output, the resulting additions to total

revenue are called the value of mgrginal product of the resource, Each

additional unit of the variable resource used adds some amount of prod-
uct to the firm's total output which can then be sold at its market
price, Thus, the additional output multipiied by its market price per
unit is the value of the marginal product of a unit of variable

resource.,
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A profit maximizing firm will seek to allocate any given resource
among alternative uses in such a way as to obtain greatest economic
efficiency. Units of a resource are most efficiently allocated among
alternative uses when the value of marginal product of the last unit
aliocated to one alternative is equal to the value of marginal product

of the last unit allocated to all other alternatives,
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TABLE XXTII

FRONTIER AIRLINES 1965 SYSTEM OPERATING AND

TRAFFIC STATISTICS (SELECTED)
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Operating and Traffic Statistios

Number or Amount

Revenue Plane Miles
Originating Passengers
Revenue Passenger Mliles
Available Seat Miles
Originating Passenger Journey
Average Passenger Load
Average Available Seats
Passenger Load Factor (%)
Scheduled Miles '
Completion Faotor (%)
Revenue Hours ‘
Daily Airoraft Utilization
Number of Departures
Average Hop Length (Miles)
Average Hop Duration (Minutes)
Revenue Ton Miles (Total)

Passenger

U. S. Mail

Freight, Express and Excess Baggage
Avallable Ton Miles
Over-A1l Load Faotor (%)
Average Number of Employees
Number of Airoraft (Total)

Douglas DC-3

Convalr 440

Convair 580
Number of Stations Operated

15,223,146
737,375
218,139,000
547,006 ,000
296
-16.5
41.4
. 39.9
13,397,890
98.1
62,014
6:28
105,399
125.,5
35,3
23,312,875
20,723,826
568,881
2,020,168
60,796,352
B 1
1,292
26
10
3
13
59



TABLE XXIV

FRONTIER AIRLINES 1965 SYSTEM
FINANCIAL DATE (SELECTED)

o2k

Financial Data

Dollar Amount .

Total Current Assets

Total Propsrty and Equipment
Total Assets

Long-Term Debt

Stockholders' Equity

Operating Revenues:
Passenger
Express
Freight
Kxocess Baggage
U. S. Mall Service Pay
Other Commercial
Total Commercial
Federal Subsidy
Total Opsrating Revenue

Operating Expenses:
Flying Operations
Direct Maintenance
Depreciation~-Flight Equipment
Total Direct
Maintenance Burden
Passenger Service
Aircraft and Traffio Servicing
Promotion and Salss
General and Administrative

Depreciation--Ground Equipment -

Total Indirect
Total Opsrating Bxpenses

Operating Profit

$ 6,663,235
14,692,308
21,864,739
10,801,238

5,935,736

$ 16,285,344
104,093
695,913

. 64,232
302,468
375,210

17,827,260
6,878,148
- .~ 24,705,408

6,288,012
2,904,492
1,049,521

10,242,025
1,803,801
1,067,072
5,179,729
1,941,434
1,329,152

192,215

11,513,403

' 21,755,428

2,949,980
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TABIE XXV

ONE WAY STANDBY FARES

City-Pairs

OneWay Standby Fare

Routing Number

Albuquerqus, N. M.
Albuquerqus, N. M.
Alliance, Neb.
Billings, Mont.
Billings, Mont.
Caspter, Wyo.
Chadron, Neb.
Denver, Golo.
Danvsr, Colo.
Denver, Colo.
Denver, Colo.
Denver, Colo.
Denver, Colo.
Denver, Colo.
Denver, Colo.
Denver, Colo.
Great Falls, Mont,
Kansas City, Mo.
Kaensas City, Mo.
Phoenix, Ariz.
Salt Lake City, Utah

Phoenix, Ariz.
Tuoson, Ariz.
Denver, Colo.
Denver, Colo.
Great Falls, Mont.
Danver, Colo.
Denver, Colo.

Great Falls, Mont.
Kansas City, Mo.
Lincoln, Neb.

Omaha, Neb,

Phoenix, Ariz.
Phoenix, Ariz.

Rapid City, S. D.
Salt Lake City, Utah
Tucson, Ariz.

Salt Lake City, Utah
Lincoln, Neb.

Omaha, Neb.

Salt Lake City, Utah
Tucson, Ariz.

- 14.05
13.55
11.00
21.50
10.00
11.50
13,00
28.00
22.70
18.00
19.00
26.00
29.00
16.00
17.50
29.00
21.00
10.00
10.00
27.00
32.00

P.PmmmuﬁmmumppmHmpqq

o
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TABIE XXVI -

STANDBY FARE ROUTINGS

Application of Routings

3.

Routings are applicable only to fares which make specifio
reference to them. ' ' ’

Locate in the routing the point of origin and the point

of destination between which the fare applies. Apply only
the portion of the routing which connects the origin and
destination points by & line or a series of city codes

and dashes, always-reading continuously in the same gener-
al direction.. The applicable portion of the routing may
be traveled via the oities named between the origin and
destination points in the order named.

Where a routing includes more than one option applicable
between the origin and destination or between any two
intermediate points, any one of the options may be used.

The cities shown at the head of the fare columns and the
olties at the side of the fare ocolumns, between whioch the
fares are published, are referred to as the headline and
sideline points, respeotively. The routings via which

the fares apply are shown from the point named at the
head of each group of fares to the point named within such
group. When passage is in the opposite direotion, the '
routing specified should be read in reverse order.
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- TABIE XXVI (Continued)

Explanation of Routing Numbers

Rg. Read 0dd Numbers from Left to Right-- Rg.
No. - BEven Numbers from Bight to Left No.
CoD
1l DEN-CYS -IAR -CPR -/RIW 4RL-POY -BIL-INT -GIF : 2
/VEL—-RKS /
SI ——— ——— JAC
CDR-RAP OMA\ ‘
3  DEN-CYS-BFF-ATA -IBF-GRI-INK— STJ-MKC 4

SNY- MCK-EAR- HSI- OLU

SAF SVC

5 DEN-COS- PUB- A LS~ DRO-FMN-GUP- ABQ-GUP- INW-F 1G- PHX-TUS 6

SV¢ —— TUS

7  ABQ-GUP-FMN-GUP- INW-FIG-PHK 8

DEN-CYS-LAR-CPR- RIW-RKS-VEL-SIC

GUC~MTJ-GJT-CNY

SAF

11 DEN- COS-PUB-A LS- DRO-FMN-GUP- ABQ-SVC-TUS~ PHX 12

SVC——ABQ

13 TUS- PHX-F LG~ INA~GUP-FMN-CEZ~CNY{- GJT-CNY-VEL~S IC 14



TABIE XXVII-
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EXPIANATION OF ABBREVIATIONS IN STANDBY FARE ROUTINGS

Abbreviations

North Platte, Neb,.

Abbreviations

ABQ - Albuquerque, N.M. INK -~ Linooln, Neb,
AIA - Alliance, Neb. T - Lewistown, Mont.
AlIS - Alamosa, Colo. MCK - MoCook, Neb.
Ariz, - Arizona MKC - Kansas City, Mo.
BFF - Soottsbluff, Neb. ~ Mo. - Missouri
BIL - Billings, Mont. Mont. - Montana
CEZ - Cortez, Colo. MTJ - Montrose, Colo.
CDR -~ Chadron, Neb, Neb. =~ Nebraska
CNY - Moab, Utah N.M. - New Mexioco
COD - Cody, Wyo. Oy - Columbus, Neb.
Colo. - Colorado . OMA - Omaha, Neb.
cos - QColorado Springs OMW. =~ -One Way
CPR - Casper, Wyo. PHX - Phoenix, Ariz,

. CYS - Cheyenne, Wyo. POY - Powell, Wyo.
DEN - Denver, Colo. PUB - Pueblo, Colo.
DRO ~ Durango, Colo. RAP - Rapid City, S. D.
EAR - Kearney, Neb. RG.NO.- Routing Number
FIG - Plagstaff, Ariz, RIW - Riverton, Wyo.
FMN ~ Farmington, N. M. RKS -~ Roock Springs, Wyo.
GJT - Grand Junction, Colo. SAF - Santa Fe, N. M.
GRI = - Grand Island, Neb, S.D. - South Dakota
GTF - Great Falls, Mont.. - 816 - . Salt Lake City, Utah
Guc - Gunnison, Colo. -SNY - Sidney, Neb.
aup ~ Gallup, N. M. STJ - 8%. Joseph, Mo.
HSI - Hastings, Neb. SvC - Silver City, N. M.
INW - Winslow, Arisz. TUS - Tuoson, Ariz,
JAG - Jackson, Wyo. VEL -~ Vernal, Utah
IAR -+ - Laramie, Wyo. WRL - Worland, Wyo. .
1BF - Wyo. - Wyoming



TABLE XXVIII

ANALYSIS OF HALF FARE PLAN MARKETS FIVE MONTHS ENDED JUNE 30, 1966
AND SEPTEMBER 1966 VS. SAME PERIOD 1965

Feb-June and Ssptember, 1966

Comparison with Feb-June and Sept., 1965

Passengers Revenue
Half 811 4, Half Half % Half
Fare Other Fare of Fare Fare of 9, Increase
Total Plan Fares Total Total Plan Total Psgrs. Revenue Psgrs. Revenue
Albugqusrque-Phoenix 10,399 3,262 7,137 31 $208 ,448 $ 45,834 22 4,624 $107 ,208 125 94
Albuquerque-Tucson 5,412 1,209 4,203 22 104,755 16,363 16 3,942 88,320 37 19
Alliance-Denver 1,224 424 800 35 19,282 4,653 24 762 14,431 61 34
Billings -Denver 1,824 1,081 743 59 47,125 23,216 49 965 31,978 89 47
Billings-Great Falls 3,194 2,304 890 72 34,112 23,109 67 889 11,822 259 189
Casper-Denver 8,961 3,058 5,903 34 152,091 35,185 23 4,198 87,919 113 73"
Chadron-Denver 1,718 508 1,210 30 33,284 6,622 20 997 22,222 72 50
Denver-Great Falls 794 545 249 69 21,882 15,250 70 134 4,557 493 . 380
Denver-Kansas City 9,009 2,369 6,640 26 282,217 53,433 19 4,125 128,880 118 119
Denver-Lincoln 10,354 2,030 8,324 20 285,619 36,401 13 6,287 187,915 65 52
Denver-Umaha 5,090 2,823 2,267 55 113,496 53,526 47 1,078 27,387 372 314
Denver~Phoenix 7,526 3,436 3,890 47 223,137 90,481 41 3,176 101,269 131 120
Denver-Rapid City 13,433 954 - 12,469 7 340,345 15,280 4 9,762 258,992 38 31
Denver-Salt Lake City 5,427 3,267 2,160 60 106 ,129 56,843 54 2,100 50,890 158 109
Denver-Tucson 6,203 1,777 4,426 29 241,775 51,520 21 3,450 149,102 80 62
Great Falls-Salt Lake 1,817 714 1,103 40 50,803 014,991 30 875 31,030 . 108 64
Kansas City-Lincoln 19,993 1,054 18,939 5 280,331 10,512 4 14,671 213,603 36 31
Kansas City-Omaha 8,471 882 7,589 10 112,495 8,814 8 4,026 54,404 110 107
Phoenix-Salt Lake City 627 315 31 50 158,181 8,512 47 © 205 7,768 206 134
Salt Lake City-Tusson 684 189 495 28 27,969 5,980 21 181 9,283 278 201
Total Half Fars : .
Segments 121,950 32,201 89,749 267, $2,703,476 $576,525 214 66,447 $1,588,980 831 T
Total Qthsr Segments 366,827 7,750,416 274,432 5,985,604 349, 291
Total System 488,777 $10,453,892 340,879 434, 38%

$7,574,584
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Local

Kansas City-Las Vegas

Lincoln-Las Vegas

Omaha-Las Vegas

Grand Island, Hastings, Kearney-
Las Vegas

Colorado Springs-Las Vegas

Denver-Las Vegas

Grand Junction-Las Vegas

Other Frontier Points Beyond -
Denver-~Las Vegas

Colorado Springs-Denver

Colorado Springs-Grand Junction -

Denver-Grand Junciion
Denver-los Angsles

‘Connecting
C olorado Springs-Denver

Grand .T unction-Los Angeles
Grand Junction-San Francisco

TABLE XXIX

HISTORIC LOCAL AND CONNECTING PASSENGER TRAFFIC IN MAJOR MARKETS

AND ESTIMATED 1967 PASSENGERS BY MARKET

Grand Junction-So. California points 410

Lincoln-Los Angeles
Lincoln-San Francisco
Lincoln-So. California points

1959 1960 1961
4,890 4,450 4,410
120 240 250
1,690 2,000 2,660
60 - 60
230 280 240
18,340 20,160 22,520
930 760 1,150
1,000 840 920
6,670 6,560 7,820
40 30 90
14,420 15,680 17,490
102,760 119,990 127,470
28,170 27,040 35,090
2,580 3,100 3,920
980 890 990
330 570

1,590 2,470 2,980
980 1,310 1,440
470 730 910

a 10l sample passengers expanded by a factor of 10.
b Average of constant rate and constant increment exirapolations

of least squares linss on 1959-1965 date.

4
Local Passengers per CAB Survey [a Forecast 1967
Passengers Over
1962 1963 1964 1965 1967 /b 1964
5,430 6,570 8,130 8,370 10,340 27
310 490 310 360 590 90
3,050 3,410 3,980 4,510 6,190 56
170 180 160 270 460
430 410 560 610 840
28,620 30,670 31,640 33,940 44,060 39
1,670 2,050 2,110 2,240 3,490 65
. 1,100 2,140 2,560 2,410 3,740
8,220 11,680 13,690 14,780 17,740
140 320 710 950 2,710
18,510 . 22,050 25,230 29,290 35,120 39
133,600 = 159,290 168,320 172,550 213,470 27
20,860 38,150 45,630 50,460 61,950
3,960 5,910 6,490 6,910 10,020
1,210 1,610 2,010 2,020 2,910
780 1,060 1,450 1,520 2,080
2,260 3,200 3,120 - 3,150 4,480
1,570 2,050 2,610 2,790 3,520
860 - 830 990 1,170 1,410

FAXS
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TABIE XXX

HISTORIC LOCAL PASSENGER TRAFFIC IN MINOR MARKETS
AND ESTIMATED 1967 PASSENGERS BY MARKETS

Sample Passengers in CAB Surveyslf Forecast
Three- - Sampls
' : . Year Passengers
City Pair 1963 1964 19656 Average 1967
Group I
Las Vegas -~ . - ; [v
"Casper 670 830 780 740 1170
Cheysenne . 850 320 - 270 280 440
Rapid City 690 730 - 730 720 1140
Alamosa 20 70 60 50 80
Alliancs 10 10 20 10 20
Bismarok 60 " 180 2820 150 240
Chadron 60 00 - 10 30 50
Laramie 10 - . 20 10 20
McC ook - - 10 - C -
Minot 80 920 . 70 80 130
North Platte 10 , 30 30 20 30
Pueblo 150 190 _ 190 180 280
Scottsbluff 60 70 60 60 90
Sidney, Nebr. 20 - - 10 - 20
Williston 50 - 30 T - 30 50
"Total 2140 2560 2410 2370 3760
Group II
Las Vegas-~ ‘ LQ
Moab - - . 30 10 20
Cortsz a0 - - 10 20
Montrose 40 - 10 20 - 30
Gunnison - - 20 10 a0
Vernal 40 30 30 30 , 50
Farmington 40 220 260. 170 260
Total 140 250 350 250 400
Footnotes:

ég Per CAB Survey, sample expanded by a faotor of 10.

Sampls traffic in base period increased by 58% Yo forecast year,
based on estimate of composite growth of all markets listed.

LQ Sample traffic in base period inoreased by 507, based on Grand
Junotion-Las Vegas growth in this .period of 65%.



TABIE XXXI

HISTORIC CONNECTING TRAFFIC, ADJUSTED TO EXCLUDE TRAFFIC IN MINOR
MARKETS , AND ESTIMATED 1967 PASSENGERS BY MARKET .

Kansas City-Las Vegas
Connecting

less Las Vegas-Omaha

Connecting
Point

Kansas City

~lineoln Kansas City
" Total o
Omaha-Las Vegas
Connecting
less Las Vegas-Kansas Oity Omaha
-Lincoln '
Total
Denver-Las Vegas
Qonnecting
less las Vegas-Kan. Oity Denver
‘ =Lincoln
-Omaha
~Grand Island
-Hastings
-Kearney
-Colo. Springs
-Casper
~Cheyenne
-Rapid City
-Alamosa
-Alljiance
-Bismarck. -
-Chadron
-Laramie
-McCook
-Minot
-No. Platte
-Pueblo
~Scottsbluff
-Sidney, Nebr.
WHilliston
Total

9.

Growthb Est.

1964 to
Passengers

1967

1967 Psgrs.

a
2,400

130
50 -180

2,220

27

450

20 -20
430 56

6,680

550
10

70
20
20
480
40
260
10
40

60
10

30
30
160
60

10 -1,860

4,820 39

2,820

670

6,700



235

TABLE XXXI (Continued)

%
Growth Est.
Connscting 1964 to 1967
Point Pagsengers 1967 Psgrs.
— Ja
Colorado Springs-Denver
Connecting 45,630 38 62,910
less Colo, Springs-
~Grand Junciion Denver 200
. ~Lag Vegas Denver A 540 -740
Total . 44,890 38 61,950
Denver-Grand Junction
Connscting : 7,900

less Colo, Springs-
-Grand Junction Denvsr 200 -200

Total 7,700 39 10,700
Denver-Los Angeles , .
Connecting ' 42,240
less Lincoln-Los Angeles Denver 1,130
-Bakersfield _ 10
~Indio 20
Riverside 20
~San Diego 60
-3anta Barbara 10
~Visalia 10 -1,260
Total 40,980 27 52,040

/a Per 1964 CAB Competition Study.



TABLE XXXII

FORECAST OF ADDED PASSENGER TRAFFIC AND REVENUES ATTRIBUTABLE TO PROPOSED SERVICE TO LAS VEGAS

Traffic
Stimulation 1967 Total Frontier
Bstimated Passengers for FL Servics Market After A
Year 1967 Improvements FL Service Partici- Rev. Psgr. Passenger
Local Connecting Totel Type Factor  Improvement pation Passengers Miles (000) Revenue

Kansas City-Las Vegas 10,340 2,820 13,160 B 1.20 15,792 20 3,158 3,859 248,029
Lincoln-Las Vegas 590 & 590 B 1.65 914 &0 548 579 38,771
Omaha-Las Vegas \ 6,190 670 . 6,860 F 1.05 7,203 5 360 400 28 ,678
Grand Island/Hastings/

Kearney -Las .Vegas 460 ¢} 460 D 1.30 598 - ’ S 138 136 10,246
Colorado Springs- :

Las Vegas 840 ¢} 840 Cc 2.00 1,680 60 1,008 691 52,779
Denver-Las Vegas 44,060 6,700 50,760  E 1.45 73,602 45 . 33,121 20,535 1,485,477
Grand Junction-Las Vegas 3,490 la 3,490 E 2.50 8,725 75 6,544 2,748 210,128
Casper-las Vegas 1,170 0 1,170 P 1.05 1,228 S 58 51 3,330
Cheyemne-Las Vegas 440 0 440 F 1.80 792 S 352 251 19,128
Rapid City-Las Vegas 1,140 ¢} 1,140 F 1.50 - 1,710 S 570 529 40,880
Alamosa~-Las Vegas 80 0 80 c 3.50 280 S 200 163 11,964
Alliancs-Las Vegas 20 0 20 4 8.00 160 S 140 117 9,275
Bismarck-Las Vegas 240 ¢} 240 G 2,30 552 -8 312 358 -~ 29,865
Chedron-Las Vegas 50 0 50 Cc 4,90 245 S 195 174 13,611
Laramie-Las Vegas 20 ¢} 20 D 2,40 48 S 28 21 1,608
McCook-Las Vegas 0 ¢} 0 D ﬁl 28 S 28 24 1,799
Minot-Las Vegas 130 ¢} 130 C 2.80 364 S 234 293 24,270
North Platte-las Vegas 30 ¢} 30 D 2.40 72 S 42 39 2,824
Pueblo-Las Vegas 280 0 280 C 2,20 616 S 336 242 17,593
S cottsbluff -Las Vegas 90 0 90 c 3.30 297 S 207 164 12,886
Sidney, Nebr.-Las Vegas 20 0 20 D 2.40 48 S 28 21 1,659
Williston-Las Vegas 50 0 50 C 4.90 245 S 185 266 21,411
Cortez-Las Vegas 20 0 20 D 2.40 48 S 28 15 1,274
Farmington-Las Vegas 260 0 260 C 2.25 585 S 325 ’ 190. 15,766
Gunnison-Las Vegas 20 0 20 D 2.40 48 S 28 15 1,246
Moab-Las Vegas 20 ¢} 20 D 2.40 48 S 28 14 1,162
Montrose-Las Vegas 30 ¢} 30 D 2.25 68 S 38 18 1,539
Vernal-Las Vegas 50 0 50 D 1.80 ' 90 S 40 21 1,780
Grand Junction-Los Angeles 10,020 10,020 F 1.50 15,030 GJT-IAS 50 7,515 3,156 243,862
Grand Junction-San Francisco 2,910 2,910 F 1.50 4,365 GJT-1A5 S 1,455 611 47,215
Grand Junction-3So. Calif, 2,080 2,080 F 1.25 2,600 GJT-LAS 25 650 273 21,092
Lincoln-Los Angeles 4,480 4,480 F 1.10 4,928 INK-ILS S 448 473 32,104
Lincoln-San Francisco 3,520 3,520 F 1.05 T 3,696 LNK-1AS S 176 186 12,612
Lincoln-So. California 1,410 1,410 F 1.05 1,480 INK-IAS S ] 70 T4 5,016
Denver-Los Angeles 213,470 52,040 265,510 F 1.00 265,510 DEN-IAS 0.5 1,328 823 49,468

9ge



TABLE XXXIT (Continued)

Traffic
Stimulation 1967 Total Frontier
Estimated Passengers for FL Service Market &fter 9
Yoear 1967 Improvements FL Servics Partici- Rev, Psgr. Passenger
Local Gonnecting Totsl Type Factor Improvement pation Passengors Milss (000) Revenus
Colorado Springs-Denver
bef ore 17,740 61,950 79,690 1.00 79,690 22 ‘17,532 .
after ¥ 1.02 81,284 28 22,760 -
added 5,228 345 41,563
CGolo. Springs-Grand Junction _
before 2,710 0 2,710 1.00 2,730 75 2,032
after F 1.25 3,388 90 3,049
added 1,017 271 39,791
Denver-Grand Junction . :
before 35,120 10,700 45,820 1.00 45,820 .88 40,322
after N ’ F 1.10 50,402 90 45,362
added 5,040 1,008 98,078
71,216 39,154 $2,879,779

a Connecting traffic forecast separately below.

b Estimated same as Sidney.

¢ Net revenus estimated at 94% of gross.

NET /¢  $2,706,992

L2



238

TABIE XXXIII

PROPOSED FARES, IAS VEGAS SERVICE

Between/and: Jet First Class ' Jet Coach
Las Vegas-~ - : :
Grand Junction $ 37.55 $ 30.75
Denver ‘ 53 .45 42,70
Linocoln 85,55 - 67.10
Kansas City 93,50 74.80
Grand Junotion- .
Denver 22.06 _ 1 18.60
~Jet First Class h Jet Coach
Las Vegas-Denver Las Vegas-Denver
& Prop 1lst Class & Prop 1lst Class
Denver-Dest. Denver-Dest.,
Las Vegas-~
Alamosa $ 62.30 $ 59.20
Allianoce 72.45 . 64.70
Bismarock ' 98 .20 : 95.10
Casper ‘ 59.90 56,80
Chadron , - 74.20 68.70 -

- Cheyenne ' .- 59,90 52,95
Colorado Springs 59 .20 50,65
Grand Island 80.45 : 72,70
Hastings 79 .45 . 7170
Kearney , - 76,45 ‘ 68.70
Laramie _ - 69.90 B 56.80
McCook ‘ ' T70.45 62.70
Minot ' ' - 106,20 ' 103.10
North Platte : 7345 : 65,70
Omaha ‘ 85.65 80.70
Pueblo 59.20 : 50.65
Rapid City ‘ - 74 .20 71.10
.8cottsbluff : - 68 .45 60.70
Sidney, Nebr. 65.45 57.70
Williston ' 114 .20 ’ 108.70

Jet First Class Jet Coach
Las Vegas-Grand Junction Las Vegas-Grand Junction
& Prop 1lst Class & Prop 1lst Class
_ Grand Junction-Dest. Grand Junction-Dest.
Las Vegas- ' . ,
Cortez $ 48,55 $ 44,75
Farmington 51.55 ‘ . 47.75
Gunnison . 47,55 ’ 43,75
Moab - 44,55 40,75
Montrose 43 .55 39.75

Vernal 47,55 43 .75



TABLE XXIV

ADDED AIRCRAFT MILES, HOURS AND DEPARTURES ATTRIBUTABLE
TO PROPOSED SERVICE TO LAS VEGAS

: Revenue Aircraft Miles Revenus Aircraft Block Hours Revenue Aircraft Depsrtures
Equipment Annual Sched. 4nnusl Sched. Sched. Annual
Flight Number Flights per Annual Flown per Apnual Annual per Annual ' Flown
Points Served Sched, Flt. Sched, ¢_98% Flt. Sched. Flown Flt. _Sched, 8 98%_
B-727
1 ' Denver-Grand Junction-Las Vegas a/ 365 620 ‘ -1:46 2
2 Las Vegas-Grand Junction-Denver &/ 365 620 1:40 2
3 Grend Junction-Las Vegas b/ 365 420 1:06 1
4 Les Veges-Grand Junction b/ 365 420 _ 1:01 1
Totel B-727 : 2,080 759,200 . 744,016 5:33 2,025.8 2,045 ¢/ 6 2,190 2,146
CvV-580
3 Colorado Springs-Denver 4/ 365 66 122 1
4 Denver-Colorado Springs a/f 365 - 66 :22 ’ 1
Subtotal 132 48,180 47,216 s44 267.7 213 ¢f 2 730 715
Denver-Grand Junction o/ 365  (200) ( :50) (1)
Grand Junction-Denver a/ 365 (200) - { :45) (1
Subtotal (400)  (146,000) (143,080)  (1:35) (577.9) (589)b/ (2) (730)  (715)
Total GV-580 : (97,820) (95,864) ' 310.2 (316) -0- ~ -0-

a/ To account for the net addition of miles, hours and departures by the replacement of a CV-580 round trip with a B-727 round trip
in the Denver-Grand Junction market. :

b/ The Kansas City-Denver and Denver-Grand Junction portions of these B-727 flights will be operated in 1967, and therefore are not
additional operations herein. . : .

o/ At mileage completion factor of 98% plus factor for in-flight and ground maneuver delays estimated at 3%.

d/ Additional round trip Denver-Colorado Springs to provide direct on-line connection to Las Vegas.

e/ At mileage completion factor of 98% plus factor for in-flight and ground maneuver delays estimated at U%.

652



TABIE XXXV

COMPUTATION OF RETURN EIEMENT FOR PROPOSED SERVICE TO IAS VEGAS

Added Investment per Aircraft

1. Flight equipment

2. Related spare flight
‘equipment, expendabls
parts, ground equipment,
and working capital:

< of Flight Equipment
“Ameunt

3., Total Investmsnt per
Aircraft .

Provision for Return on Investment

and Taxes per Aircraft

4. Added Dsebt

5, Interest rate per annum .

Amount (000)

B-727

$4,500

33 .3,
$1,500

$6,000

$4,500

6.00%

Basis

See Table XXII

-

Based on a detailed
analysis of capital
requirements

Assumes a ratio of
257 equity end 75%
debt for the added
investment for the
proposed services.

Estimated cost of
B-7T27 debt

GV-580

$937"

50%
$468

$1,405

$907

5.25%

Basis -~ Net

Based on Frontier's
equipment cost
experience

per GCAB costing
method

Debt is 64.53] of
investwment as
reported to CAB
in 1965

Actual cost of
CV-580 debt

o3



. 10,

Return Requirement e

9] of added investment
(94 X line 3)

Annual interest cost of
debt (line 5 X line 4)
Net return after interest
and taxes (line 6 minus
line 7)

Provision for taxes

8 519, (487 Federal and
31 State) -

Return Element (line 6
plus line 9)

Bstimate for Proposed Service to

Las Vegas

11.
1z,

15.

14,

Revenue Aircraft Block Hours
Annual Revenue Aircraft Blk.
Hour Utilization per
Ajrcraft

Number of aircraft{ required
(1ine 11 1line 12) ,
Provision for Return on
Investment and Taxes

(1ine 13 X line 10)

TABLE XXXV (Continued)

Amount (000)

B-727

$540
$270
$270

$281
$821

2,045

3,650

.560

$460

Basis

Requires taxable return
of $551 in order for a
net return of $270 (1line
8) to be realized
(X-.51X=3270)

cv-580

$126

$ 48
$ 78

$81

. $207

See Table XVII
Utilization estimated
at 10 hours per day

- for B-727

(316)

3,394

( .093)

$(19)

Basis

Requires taxable re-
turn of $159 in order
for a net return of
$78 (line 8) to be -
realized (X-.51X$78)

See Table XVII

Net

Utilizetion estimated

at 9.30 hours per day

- for CV-580

™e
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DATA APPLICABLE TO FRONTIER'S DOUGLAS,

ARTZONA ROUTE DECISION
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TABLE XXXVI

MAINTENANCE BURDEN-FLIGHT EQUIPMENT, VARIABLE PORTION

Sub-Account

Description

Trainees and Instructors =-- Compensation for personnel in a training status.

Unallocated Shop Labor

Record Keeping and
Statistical Personnel =~

Other Services: Outside --

Shop and Servicing
Supplies --

Insurance: Employee
Welfare --

Taxes:

Payroll -~

-- Pay of direct maintenance personnel which

has not been assigned to profit and loss
account Maintenance Labor for time spent on
specific maintenance projects, and vacation
or sick leave pay of direct maintenance
personnel. ‘

Compensation, including vacation and sick
leave pay, of personnel whose primary
duties relate to maintaining records or
conducting economic or other analyses
required for general management controls,
such as accountants, economists, statisti-
cians, maintenance record clerks, stores
records clerks, stores receiving and '
issuing clerks and file clerks.

Charges for maintenance and repair of ground
property and equipment of all types and
classes and other charges for. services
performed by others not provided for else-

"where--such as the operation of traffic

offices or other facilities used jointly
with the air carrier which do not represent
reimbursement of specific expense elements
incurred expressly for the benefit of the
air carrier. '

Cost of supplies and expendable small tools
and equipment used in maintaining, servicing
and cleaning property or equipment,the cost
of which cannot be directly assigned to a
specific job or type of work.

Cost of purchased insurance and provisions
for self-insurance covering liability for
the benefit or protection of employees, and
contributions of the air carrier to employee
pension or other welfare plans.

All taxes levied against the air carrier
based upon or directly related to compen-
sation of personnel.



COMPUTATION OF REGIONAL AND SYSTEM SERVICING EXPENSE

TABIE XXXVII

ATTRIBUTABIE TO PROPOSED SERVICE TO DOUGLAS

Revenue Ton Miles (000)

Aircraft Departures Performed

Service and Traffic Index {STI)
Revenue Ton Miles per Departure Lg

Regional and System Servicing
Expense - ( 000)

Regional and System Servicing
Expsnse per Revenue Ton Mile

Actual
Computed
4 Actual of Computed

Hlo |olo U‘f}

Revenue Ton Miles divided by Departures Performed.

Regional and System Expense divided by Revenue Ton Miles,

Per R and S Formule based on industry data for 1965.

4 actual of computed X computed.

Revenue Ton Miles X Actual R and S Expense per RTM,
Resultant System minus present system.

Added by
Proposed
Present Service
System, Without Resultant
1965 Standby Fare System
22,027 438 22,465
102,536 2,760 105,296
214.82 158.70 213 .35
$ 4,585 $ 110 /£ $ 4,695 [o
$ .2082 /b $.2511 /[b $ .2090 /d
2092 Lg 2100 Lg
199.521 99.52%

Added
Traffic
With
"Standby

Fare :

44

-0-

Inf.

$5 /2

$.1136 /b

Resultant
System
With
Standby
Fare

22,509

105,296

213.77

$ 4,700 /e

$ .2088 /d
.2098 /o
99.52%

he



TABLE XXXVIII

oLs

COMPUTATION OF RETURN ON INVESTMENT AND TAX ALLOWANCE, DOUGLAS SERVICE

10,

11.

13,
14.
15.
16.
17.

18.

Airoraft type
Cost of aircraft inocluding full overhaul
Number.of aircraft units required
Airoraft investment allocated to proposal
Total investment alloocated to proposal

8 1.50 of airoraft
System investment as of September 30, 1965:
Long term debt |
Equity

Total

. Ratio of debt to total

Ratio of equity to total

Investment requirement conformed to
debt~equity ratio:

Debt

Equity

Return on debt @ 5.75% .

Return on eqﬁity e 16.007

Return on investment

Provision for taxes on equity return

Return element

OV -580
$936,930

0.404

$378 ,520

$567,780

$9,900,000
5,413,226
$15,313,226
.6465

. +3835

$367,070
200,710
$ 21,107
- 32,114

$ 53,221

29,644

$ 82,865

Average of Frontier's accumulated experience on CV-580's,
Added revenue aircrafit blook hours 1,370 divided by 3,394 estimated

future annual utilization per airoraft.

Line 15 divided by 0.52; then subtract line 15 from this figure.

Line 16 plus line 17.



TABLE XXXIX

ok6

SUBSIDY ATTRIBUTABLE TO PROPOSED SERVICE TO DOUGLAS

Present Added by Resultant
System New Route System
Revenue Airoraft Miles Flown
DC-3 Total 2,096,601 : 2,096,601
Cv-580 Total 12,775,141 288,230 13,061,371
Less Ineligible Miles /1 94,444 ' : 94 ,444
Eligible CV-580 Milses 12,678 ,697 12,966,927
Total, Revenue Airoraft ’
‘Miles BEligible 14,775,298 15,063,528
Departures Performed
DG -3 Total 24,927 24,927
CV-580 Total 92,584 2,760 95,344
Less Ineligible Departures /1 242 242
Eligible CV-580 Departures _ 92,342 95,102
Total Departures Eligible 117,269 - 120,029
Weighted Departures DO-3 @ 1,0 24,927 24,927
¢v-5806 1.2 110,801 114,122
Total - 135,737 139,049
Stations Served 60 1 61
Number of Days 365 365
Station Days ' 21,900 22,265
Less ons station x number of days 365 365
Stations less one station x days - 21,535 21,900
Weighted departﬁres/station-l/day 6.30 6.35
Length of hop 125.99 125.50
Length of hop adj. factor 1.1949 1.1912
(75% of deviation from 100) -
Density Factor . 7.53 7.56
Standard Available Seat Miles Flown
Eligible 24+40 (000) 557,466 568,996
Rate per Sfandard Available
~Seat Mile Flown $.03.4288 $.014229
Subsidy before Profit Sharing  $7,965,074

/1 Salt Lake City-Billings.

$131,170 $8,096,244



APPENDIX F

FRONTIER'S 1965 OPERATING EXPENSES OF

CONVAIR 580 AIRCRAFT
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Frontier's 1965 Operating Expenses of
Convair 580 Aircraft

Cost per Total

' : Total Amount Aircraft Block Hours
Operating Data :
Total aircraft flight 21,298
hours '
% Block of flight 116.3
Total aircraft block 24,770
hours
Flying Operations . '
Crew Costs $1,276,839 $51.55
Fuel Costs : 990,733 40.00
Insurance 166,661 6.73:
Other . 25,464 ~1.03
Total . 82,459,697 - $99.30
Depreciation and Obsoles~ $ 502,705 $20.29
cence-Flight Equipment :
Stewardess Expense $ 209,918 $ 8.70
Direct Maintenance-Flight
Equipment
Alrframe . . .
Labor . S $ 8.61
Materials, Outside

10.34
Repairs, Reserves :

Engines
Laborx ' : 2.83
Materials, Qutside . , 29.90

, Repairs, Reserves
Other Flight Equipment

Labor , 1.59
Materials, Outside ' 6.88
Repairs

Subtotal

Labor : : $13.03

Materials, Outside 47.12

Repairs, Reserves ‘
Total ‘ $60.15

Applied Maintenance Burden- .
Flight Equipment $ 533,474 ' $21.54
(% of Direct Labor:.
159%) '
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