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A GUIDE TO THE ANNUAL
REPORT designed to improve the loret Jilting ( apaltil.

The t i F7~ be deral Av iat ion Administration uts of the I A.\
I ‘ 5 51  annua l report (In a~ uation Ior(’( ast rig Chapter 3 ontamns the 1477 I -\ -\ avi d Ii ri

contains the otto ial I -S -S forecasts ru future i,tri ’( ,msts , Besides relating current status and
domi’st it as j at ion .K t is t I~ for the Fist al Years proje ting t u t o r ’ ’  growth b r  each fu l l e t  ast

1 9”3— 1 ‘Ilt~i In addition , the rationale under- sariable . Chapter 3 surummarizes the method-
Is-ing t i n , ’  to rt ’  ast ing s ’t lo rt is esp l~ ir im ’d t hose OlOgy and assumptions unt il in dens ing each
Ii in i’s that have an impac t on is tation art’ forecast. Ihe Iort’ .ists nt lude t ’  t t . i ?  .IS t . iliOfl

,iss nsst’(I  - the assumpt ions upon n.s Ft i t  h the gross lb prove lions b r  major as ia t tin sectors
tor(’( ast ung mc ut f t ’ ls  are based ,trn s~mmniar i,ed. lie,, air carr ier , air taxi , general aviation, the
and the models themst ’ ls i’s ,irn presented. milit. irs - , and the oper.ituonal ss orkloads es—
the theme Fur this report is Iuret asting for pected at FAA t I t n .% i’red airports, enroule air
decisionroaking- traffic t ntrul enlers. and flight Sen t (  i ’

As in past t ars , Fbi.. report contains the lions In addition to the baseline I tt r i ’  .is t s

latest I -S ’S t r i re t  isIs ut a t i v  i ts  at towered a ir-  Chapter 3 also contains long-range forecasts
ports , air route tra t t i (  ontro l enters , and for a lternative cc onomic scenarios that might
Sli ght ‘o’rs ii i’ s t a t I o ns Th t ’st ’  forecasts are re- occur under Conditions other than those as.
quired For use hs all elements of F s~s for p01- sumed b r  the baseline torec ,ts t These fore-
its  and program development and budget casts , which are based upon s ,Irtutj s economic
support. Forecasts are also provided for air and regulatory (ombinatto ins s hon.~ how asia-

arri e rs , air tax is , general aviation , and the lion .ic t i v i t s ’  can he vs pe ted to respond lit

military—the four major users of the National various ese nts . Su( h forecasts j id the 1-S ’S in
Av iation System ( NASF . In addition, this re- responding rapidly to ot bnrss use unantut upated
port contains for the first time a forecast of events .
the future activity of commuter airlines. Chapter 4 (OntaI ns c omplete tables ot t he

Chapter 1 is an overview of the FAA fore- 1977 FAA aviation forei~asts for l ist  at Years
casting effort. It presents the rationale that 1978 through 1989,
motivates aviation forecast ing at the FAA. de- The Appendices desc ribe the mator fore-
scribes the on-going development of the fore- casting models employed 1w the F ‘SA. More
casting process , and reviews the nature and detailed anal~’sis of olher models can he
scope of the forecasts. The overview also found in the special reports noted on pages
summarizes the composite 1977 aviation fore- 39 and 40,
casts.

Chapter 2 describes the forecasting process
used by the F,sA , The currently employed
econometric and system dynamics forecast-
ing methods are compared, with an exp lana-
lion of t he characteristics and relative ad-
vantages of each. The users of the Forecasts
and their requirements are also identified. -

These requirements are compared with cur- - — .- — - - -

ffi~~D1NQ PAQZ ~ i 71
.-

~~~~~~~~~~~~~~~~~~~~~~

- ‘iT~~ ~~~~~~~~

‘ — -- - .- ‘-—- .‘

~~~~~~

- — —

~~~~
‘---

~~
-•

~~
---- 

-- —



Forecast Program Theme
The F -S ’S t oo’ t , ists  ut .1s i.m tion .iu b u s  iI~ ,Irt’

desigrwd to ) l ( ’  useFu l It) 1u ili m s dt’t isiofl mak —

t ’ rs . iii it ir within an(1 outside the ( os t’rnmc’nt
Th e It )rr ’( .tst outputs are formulated to pro-
v ide inFormal ion that an be used bs’ dee islt)fl
makers to house’ ,mt t iong alternative modes
u t  .10 liOn

The I A -S us ii ir it  i n idnu is is  engaged in efforts
Iii improv e tht’ management t , t u i i t ~ oi l i ts  .1% 1.1-

lion tor(’( .1sts. \ r’n.s torec .isting mode ls , new
data sh i rt t ’ ... and a n . . i n i t ’ t n .  (it simulatton ‘ip—
,ih i i i  I i i ’ s  art’ being des eloped . T lit’ agency’ us

c o ~nt erned that these expansions tn —

capabi lity Fu’ ,in,ii~ lit .ilh sound and of prac—
ti c ,iI hi’ r~ ’ t i ?  I heretore , the urrent init ial ise ’
in( lode’. i’ tH u n ’ . t o )  ins ols e t’nembers of the
.15 i. it i nin 1 onimunity and the general public in
t he des-elopnient and i nit o a r(’ n.- tess - of ness’
H r u - u  .1’ .?-, ,)fl(J liurr’t .isting methodologies.

The next majc)r step in the process of up-
i~r~ c i n nn i ~ the 1.-S -S as ij t ton forecasts will be the
“.st atuofl i t  m e l  .is1 (;on(ere’nce to be held in
i’.urlv December 1477 , in Washington , D.C. As
in this report , t he theme for the conference
sv i ll he tort ’t ast ing for decision making, and
the conference will include a presentation
and discussion of the most recent aviation
forecasts by the FAA .

Your ana i~ s u s and eva luation of these tori ’ -
casts , methodolog ies , and assumptions would
he appreciated. To obtain additional informa-
tion, contact the Aviation Forecast Branch,
AVP— 120 , Federal Aviation Administration,
Was hington, D.C. 20591, Phone (202) 42b—
3103.
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CHAPTER 1.

OVERVIEW

$

THE NEED FOR AVIATION FORECASTS SCOPE OF CURRENT FAA
FORECASTS

Ihi’ It n i  .1-n ’ . in t F i u - , o’~ tu i t t  aid the I - S - S  in
i u i u i s ’i - ’ ,n n i ’  .mtnl in i . i n n ,Ie~ir ng the m u r n -t n natucu nal ,isi F l u . -  I -5 ’s i~,’ r n , - r ,it, ‘, li t , . - .1s t ’ . h I  t r i t u n ’ -  ,~t t t i t ( ~ liii
, i t t u i rn s~ sti nt I quaIls i r t i t u u i r t . i u i t  tlu,’n. .mI ’ .u, 501)11001 io U, rnu .i j u. f  usi ’ i I .1ti’gt ,f~ —’. i t t  J~~iJt i ,m ru
(hi’ I ) , - 1 u , t , t u r n i - n u t  i t t  I r , i m u s i u u u r t . i l i u i r m  ,mnml t ’ l iu,’ r  t . ’ I,’m ,il Air C .Irrit ’r.. - lbq. I ‘~ \ ‘ , , r . ’ i  js t ’ . o i ’ n l u i u t  ,,n..cf ‘-

it’s u n r s t  k id  in iltirni’stit .,n. t ,u t t u i u n  ui -h i  -. The Jir i i n t u i t M heiltali’o l pJsPn~o’r it.iiiuc OIW’i.1Iuifls
Ii n i - i  u - - i —  a r m ’  uu- .,’ui it iii,’ s t , i t , -  n i - i n n n i l  , r n u u l  Ic~ al antI n ’ s  • ‘ i i , -  aigo , antI tn,mil ~rdijnt,’s , b I,’oi -

t i - n . i ’ I s  t i n  .t s s n s t  iii u i . - s i ~ ; n u u t uu~ spi t lit tt’rnimna l ‘il, ’ I . .nnu ~ u.~ — u t . i m u ~t ici (u h t n , , i t . i . ’ n  i i i .  m , , rn I i ’ u l t l uu  t e l it i

,muncl nmn, t 1 t  ur ,,s u j t u .  tn t  iuuuF t ~ 1 It, ’ ,is i ,i t u tt nu cornnlunity .iuuil u in i . - i t i .,rmt,ii ,ml .IS u ,it u, iii I is  ln.
n u t s  L us t ’  t i n ’ s , ’  h i n t i s Is  ton t u t u ’.’ cli i i - , u u t n u s  about Air Ta~i: t i n .  I \ \  t n , u , ’ i  i . ’ - ~~~~~~~~~~~ • u u n t n v t n u u ! ,

i’~’.I 
) auni l  i n u s . ’ s t n r n , ’ n m i  iri rnm ’ss ai rc ralt. T I-tt’ liii,’, , is t ’ ~ 

‘ 1 •~ •~ i ‘.i,,~ .in nil u u hl u i,itiui n n anti Il . i S ” . - m t I~
, - n  ? m . i t t u i

jtso s m ’ rs , ’  .is j  s()urr t’ l i t  t ,uturni.Ifui,rl tu i r  (Ft.’ g.’nn.’r .u t General Asnij lion: I F ni - I S ’s i n t o - , i - Is  (iperatb(u-1s ,
u t u i ;ut us it  l i l t  i and .1 u .‘ it i i nn  ,ii cl .i n i l i t !

In . i u f u in i i o n to t F’i,’~i nu. ’ .’ t i s  Icing-rangi’ t u t n t ’  .ls l t f lg  ~uruidtu t r o u t u  .mi ncl
is i - ss i ’t i t  u.i I Fr i  a pro; er undt’rstanciing u t  t i - i  Fu rni iF ,~iiIilar~ Ainiation: the I 5 5 iOft ’t Jsts operation..
t rg 5  - unn tu- n r- .us i’ industries ‘.U( h as ,in. u.utuu i ni Ads-anti’ - I l,.i’t ‘ui,’  emi l u m I i ~u/ .Ituot u mu u ’ , ’ u  ,ist.. ate h.mt.e-d on in-
mr’nts in i n n  t r , i r u~ j u m m r t , t t u t u n r  ri’quute lt ng lead b urnt’s torination . i u F r t t i u . - u f  iii t in , ’  I)r ’part rnt ’ni iii F 1, 1.-ns, ’
l i i  td) 1”~ s l u rs in ,uuln..ini i .- c ut  ui tm u,ui irtlplcrnt—nt.ltic)n .mntl t i nt ’  I. - “. I nu .i~~t C.uaid
Fcirt’ r . is ts  help nt u , iun ,t u : t ’ ns  to ‘rs, i Lt- inlotrned deti— I no i r e  nFti ’ s. ’ s r uo ’ t  hu t t r io - n  .i’t’ Jc shcms ~ n an t ui~u n4-
sion’. in su ch a ru skn. ’ arid n i un t  ,- rt , u n nn t ’nvir di nmt’ nt I tint- F 55 J iri t tl i J u .5 ,hu~~’.-i~.it,’ t i n. ’ .,~ t t o i l  ( urnu-

I _ i t u~ i - rr,i t it t nn ,iI is i ,it it i tt  .11 I us In. antI JIM) u~. ‘u.
t tu r, ’ i , is ts  I t ir  I S’S m t l n-! ,i ti u t n. —. JI t n u sn. , - n, ’ul Jirpi— rts
air rc ,ut ,’ I, it l i t  ( i n ’’’ ’ ~~1 - ‘ ‘ t i - m s  and - i’ i , t  s i - n n . m .  -

mu ti ns
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S
CURRENT INITIATIVES TO IMPROVE SUMMARY OF 1977 FAA AVIATION
AVIATION FORECASTING FORECASTS

Improvement in any foreca st mus t iii ’ a ont in . ( ui t i ’ t i i  I -‘..-\ ¶ 11,-i ,i’ - t . , o u t av iat ion a. Ii’. In. b i t  the
uing proc .’..’. Curr.’nt efforts focus on both improve- ~i ’a r c lhi ” tt throu gh ViH~i u , -  sun’tmaraird in this
flu-nt in rruiSlhodnbogv and data ant i thi’ ill u t u t ~ Ia su n tion I .n.’i as i ’. .i,a’ pros ’ ioi. d Ini dtøyr.’ ’- t u ’

IOrec,t’. ts as management tools , Forecasting rn,’lhiid U S portions ol inti’rnj iional .is onion a t i n .  i t y -  and
oltigui’s art ’  ha’ung improved to prom. oh’ more prt’ . t u t r  I .‘SA n.soqklojd measures . Then. .ir’’ based upon
i us, ’  punte r lions and to permit ihi’ I.un?ut  r u g  oP fore. lulure p f u t j in li o n’. oil 501 iOi’( oflornu, t at It ins and

astc to the spe fit needs of various managema’nt nit orp t r.mI. ’  suc h ci  t u i c i t l u o n u s  as ,‘u,o’~~I.mt ung fuel t u -~~‘

tunc Iii in ns Fore .is n rig ap.ihu lily us hi’tri g applied to and o’gul.mtoitv n ,’ tonnu C t ibet toilet j ’ .l s ill huh pre-
the ,int,ul ~ sts of .il t i ’n nt.it i s i’ 1)0110n. options and lit the tin I t in ,’  (ours.’ o ut  J~’iJti0n a(tiVi ly should ,‘n.i ’nlbs

t .  c u t  p u s s u h l u ’  hu u I&um’ ’ eet’nts  Ai’.~i t om assure a’ ,ouIn.i ’ t i itbi ’ ni ’ntln. t r o u n i r  lb - ‘ ‘  assurn.’t l (or the h aM’-

Ihat these at I n n .  i t  n t - s mtn’l the nt-u iFs of users, the l int . ’ Four .’. .1st. art’ tun. ’si ’rrli’ci in ( hapt.’t 3
FAA has co-s ponsored a serIes iii seminars and con- TahI.’ 1 presents both Jn..- n.ig.- annual grcin. ’ .Ih

t i’ r ,’no i - s  sh in uting inputs anti omme m n Is from the r .ml m ’ s anti ii u t .ul gross ih ton Ihe tH’ficicis 1’i~~ through
public. The...’ inlti.1lives are described in me’i- de- 1982 I ‘ - y i ’a r t o r i’ t as h anti t u , 7  t hrough l’iti’i 12
ta rt  in Cha~u t i - r  2 n. t ’ ,ir Fort ’t ,ist ,,ncj ,IJ ’.c) ri’s t,’,s s historit~ I data for

Iu i ’~ anti t he ‘ -y, ’ .ir pa’n it~ J l’172 through 1~i~~
Thus h i st o r ical g rtt n. ’ . t im ian be orntm .in.’ti n.s.th ~t r t i ’
in t i-i l grc)n.s-th os-er tht’ na’arer term - t~i~~ PItt .’ n anti

lb .’ lc i ni g.’r ti-n inn (1 ~i—~ lciR 9m

FIGUr E 1. FAA AVIATION FORECAST PUBLICATION COMPOSITION

ELEMENTS OF NATIONAL AVIAT I ON FORECAS TS

• AIR CARRIER • GENERAL AVIATION • AIR TAX I • MILITARY
—Passengers —Operations —Passenger Trafl uc — Operations
—Operations —Fleet Size —Operations —Fleet
—Cargo/Mail —Production —Fleet —Utilization
—Fleet Size —Utilization - titn lizat ion
—Revenue —Simulation
—International

I • NATIONAL AVIATION 1
FORECASTS I

MAJOR FACIL ITIES FORECASTS I I

I I ___________  ______________

S LARGE HUBS • FLIGHT SERVICE
I TERMINAL AREA

FORECAST (97 Airports) STATIONS
For Air Carrier , (326 FSS)(1000 Airports) • IFR AIRCRAFT HANDLED Air Commuter , —Atrcra f t Contacted—Passenger Traffic AT ARTCC Air Taxi , General —Flight Plans—Tower and Nontower (25 Centers) Aviation: Originated

Operations —IFR Operations —Passengers —Flight Services
—Annual Instrument -Cargo/Mail —Pilot BriefsOperations —Operations

0 ____________________________

_ _ _ _ _ _ _ _ _ _ _ _ _ _  - ~~~~~‘
—

~~~~ ~I ’ T



I I I

.1

U - 
‘

-
L

S
- — .‘ ‘ ‘ 

‘ ‘ 1~

I

S ii ~~~ 
: ‘jr’ 

~~ 
‘.

1

- 
.

frI~~

~I.~
tr~J 

~~~~~~~~

- -‘~.~~r’ ‘.

- 
- ‘ ~~~~~~~~~~~~~~~~~~~ - i _ _ , 0~~0

- -
~~~~

‘ - n
“ 4. i~ ~~ a . ,; 

- 
, ~~~ - ‘ 

‘ ‘
- ‘~~. cr.. 9” :.”.°”- ’i

- :m’~, - - .‘ 
. 

-
-‘f ’

s. -iL~•’.’
~~~~~~~~~~~~~~ ~n . d ’  - 

- - - -
I

~r_y ~,
t
i

_
~ ‘

- 
~,
“ ‘

~
“A’ .1 - .

~ ~~.

.~

I’ -
-’ ’

• 
-,
.

is

25 0 1.
N

0 12 1
1

* ,~~~
‘ ‘t m? ‘ ‘, u,~I’~ ,, - -

- 
g ,  .



i n n h u h - i l  in Ihi.’ s u n  t n t - u i  i’, .1 i n  i r n n ; i , i m i s a u rn Ii.-

t vs , ’ , ’ rn tb. lii ’ i n and l u  I -‘i S  is  .Ini  inn h u n ’. .is ls
\1.i 1uu r m h m n t i - m n - n n  ‘-‘ - if. ’ n , f i ’ t n t i t u , - i h  , i u u t l  u l u s t  ui~ . . u - u I  In
g .’ nu,- r .il th u  tu n i - u  .1st.. art’ similar ssulh t l u t t , - t , - ’ n u  u’ .
li _ i _ m n  ill. j  n i - ~ u hI i t t  m u m .~t ’  - iI~ m n _ i t ,  i n n _ i l  pol i m t - s in

- .i mu - .i- - n u t  i - nu t  -r uin. .uu nu t  ,jm ul inn , ’ n . ‘u~ i l _ uni ,  urn

.\V IAT ION ACTIVITY FORECASTS
Air Carriers: I he ,Iur .tr ru t -u  unc i us tr s is u - S l u t - i  ted

to n - s 1 i n - n n u ’ n n  i’ ,i mumuu u h n -r ,tt ,- ~ in l u - r u  i - n u t  .in..- n .u g i- ,ir n
i n  n m,i n i n s  I h in I n i t t  thi nni sh ii ‘.t h,’ciuii’ci n i - s i  -un t il ’
I)as t ’ n n~i,’r mmli ’s  Im.’t n.n.o ’ , ’ ni F ‘n i’ t ” ’  ,mnri IS t ’ t l t’i
total u - ’ ’ p lant’cI u .t s ’ .o ’ n u g u - n s  s’. ill flu r,’ ,is.’ From 2 3 2  F
rni llu iun in I S t 1 ” tu u 4111 4 m illion Fi ~ I S 1’189 -

k’t ’ . i - r uue ~~~~~~~~ nnil.’s n.s-i ll inc n u - , i . . u-  U, a ~:n u - , t t t - n  -

oh -g n u -  l u , i uu  - n u t  m! , t n n i - n u u t ’ n m t . .  t i . ’t ,i i i - ,’  ut I m uun i , ~,’r p.i~~- -

— u fl ~ n -n t r i l l  I. -nugt Ins Ihe .i\ u - n .i ~‘ 
- p.mss.’ngi ‘ r In t, i cl t .it - ‘

I “s ’Uur I s ,i. — n u t n n i - u I  t i m ur n ‘I’,us i’ h unt ~~~ iu p i n  .‘tnl in
I ’l l, Inn 11 Ii ~ni ’r i i-nut hs t m , -  t ’ ,ir l~- l ’ t L h u  n.. —

I n n  I n nnhi’ rflJti l)nal anti donleslu( air m ,irgo ship-
n i t -nu ts  n.s i l l  m n n u  ni t ...- s t r u m n u g l n .  t h r u u m u g f n t i u u m tho’ n u n . ’  .~~‘ - — 

,_
-

(.1st p i ’ r m t m uF .15 .1 i’i’s~~ J t  i t t jfltni n l L t t n ’ u i  g r umn.sb h in
t m n t n n ’ -si- nns m t mn .,’ c argo shtpments and a n t ’ . ir , i l u l u ’  shi Ft
in I i i - -  n i - I , ih i ’ s n -  u t i u , t h u t n .  .un(i t u t ” t  t J ( t u u n . .  I,t’lss,’(’n ,i it
a nt i  -iuti,I( I’ t ’ , i n r s h u ( i r t , u t m o u l  modE’s, ( ri,wth n.s ill he - -

o unm i-nitrated in t r t ’ i g ht s l’ rs i t . ’  sn. uth rnr,u ul in to n t ’.-
ung I n - ... r.ipidln. )n in i , ’_ _ n m r , ’ n . o n n n u i ’  Ic i nn— r n u l i ’ s  ,iru’ - - t

tu in.-, t s t  to uiuo ~r,’ than doubk’ h t , ’ t s s , ’ m - n n  1u 1 ’ and
PilI’t n.s h ili ’ i ni t ,-rn alu tnt ial ui-s i-nn u e argo t m mn t -nu i n l i ’ - , 

- 
-

ill nun ru ’ ,i’., - nut m u  - t ba n u l(,O lio n ( ‘m l

General Aviation: A moderate l y . . t r u t u uu~ ur ic’ tease
r ’~ ~‘ l n i ’ r u , - u n l  a s l ’ ,iu us Fu n - ca st lhrouu.ibu lilt.’ U n r  the
gt’nn’ral ,us i , i l m iu n i  h i - I  as a u u u n u . u ’ o ; m u . ’ u n u  i- (,t u n u u p n i u ’ . u c l
ecoriomn (ondlilions resulting in part trom assumed
stu mu lal t si ’  ( .c user ni nu e nnt ii’ .c’al poln ui ’s ‘\lt .’u 1982 ,

i-n. u -u - the t k ’ i- t  is expet ted to gnu u.s at a loss-er ~~~~~~~~~

- j s  the o umulative impa . t cut Lu m ull um - n I Lii I cos ts
ta ke ,- t t i ’ (  F F lo’,’t (ornposution is i - ’ . J ) t ’ i  ted It) shill
siurru t’ s.. hat ion.s’ard multieng inc piston and turbun(’
air rait as t hu. ’ sop ht s t t ca t io t t  ou t gi ’uni - r . i l  aviation L i s t ’

gross .. By 1989, stu h airc raft n.n. ill u m - j u n i - s i ’ n u t  18.5

~ I ’ ~ 
e rn F of the h i n t i- compau.’d to 14 4 pcrco ’ttl

currentl y . I Fours t l u un.s n r by general is n i t u u u u m  are tor t- - ~~ 
_____ 

_______________________

c a s t  Itt increase ,ut ,u kin.s .’r r , i lu-  thaui 1 u r u -duu Ii . in

Com muter Airlines: A u n n n n m m u u m m m l u - n  .ulivut y is fl- 

~~~~~~~~~~~~~~~~~

l’)7i n . again c’iuc’ to higher an t i (u t )a t . ’cI l i i i ’ ?  I li st s 
_____________

u- ludc’d ,is .u - i - I u . i n , t l m - k u r t - u  ,i..t inn tho’ h u s h  limo’ t o 
_________

this ui - F i t  i t t  a’, ,i m i t t  n _ l’i F uuI’nut I’ O t t  i t - - ur ic ri’a ’.titg m ut t  -

m u i n t u i n u  u - .-sp .’ t a l l y  in ninu’.’ ling t in’ - . i - r n . - u t  o ’ nu t - i - u i . .  ____________

cu t s rtu ,ill c oni rnutn ut ui-.. .innl ou ir , ul t n t - i s  ( onhrt-iut ’r
- u - r n .  u t -  is lit,’ so Iu,’ol ij l,’d porlu~ rl l it  .iur ta ’c u .ur I i s - i t 5
(lomnmulers ri 1s t  u - u I l i t -n  I r , i t u ” F u i  t n t  iflail I)!) .1 u u ‘~~u u I _ in

_ _  

4sc I u . - u f m u l e  u~ r m i - u  I n in unu i t h i- ,is ’ ti n. - ro’gu larl y -u n t - i l
ulo’c I round tri l l.. F i l m n . n . i - t - k  I n m - I n . ’ . u - i - u i  5 5 m m  or flora’

1,

- ~~~~~~~r - ~~~~~ ~~~~~~~~~~~~~~ - 

- - T ” : ’~ 1~~ T .~~~~~~~ 
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8 p in i n nts I hi- ni nl.Iititng ~ir ‘ u s  - s , I n t l  liii’ i h u n - n  h,in(l, Inst rum ent (.)pt’ration’.: lb.’ IS t i ~~ ni. ‘‘as.- , n
t t no s iii, ’ nilunso t u u ’ m l m m l i - u  I n.t ’ nsio .‘ uu m r i i i - un u , i n nu l  i , i n  l u i’ m u i - i t t  o is ’a’r IS l’i”’. in In’.lruriu,’cut t u t i u - n , i t , u u nus

“ uric ’ I i ’ m t  Ft it ,t l t i u u u n n i ’ stm m u I nn lm r ului t i’r ) .iss i’ i tg i’ r 55 ,1 - ’ u u t t r u  u - n u t n , u h u - , I  in t h.- g ’no’ ral is m . i t u u n mu s i - c n .m

t.flI)I.itl( u u u i - m m l s  i ,tn. ,-  m i s t - u n  to  urt i  .i I t t  II. - ii..’, I titillli In and ri-i u i  t i - u i  itit n , - , m - . ‘ n i  u — u  - o u t  ,,~ ml m u  mu S i1’i- i~,’m m t ’ n ,il
to ,ilfiiansl , tfl lllmit n t an is -u i:’ ’ - .itttlcu ,il Itl ( n t - _ I . . .’  l i t  ,i5i.i l luut l  p ilc its ln’ .ttumnt ’nt u i 1 I , - n , i l m u t n l s  un , -

nic m r , ’  than 8 r i - m u  i - t n t  ( or fl n iut a’r s t - n .  m u m ’  Is m u s s  Iii iilt ti _ I - i ’ ‘ - F  pu- n i  i - m t  ItI ’Ps ’,I-,’n IS 1 , 7  and IS
pros-ido’d .11 721 1 .iu t l u u in ts Ibis tii’rtcl is i’ ’ .1i i ’O t . ti h I  liiHti ~~~~~~ h u t -  u nto r I - u s . ’  n.s Ill i t , -  o oii ic u - n n t n ,I ’n’oi fl

i u m u n t u t tut ’ th r o n ug hu o uc u t ti ,. I n t u i t  1st  F i u ’ m i t i i 1  .1’ . gi ls , ’ nt r -  t ln i -  t ; i - m u i - u ,II .1. u ,i t uiu nn - _ , -m k in ,‘.h,-n t- ‘Fun-

tn no ’ nml il ~ol u u n. u’ s oi ls ,’ .. 5% h i t  it l Ilt on ur ag o ’ - . c m m u n n  n i t  i t - n  u t  if l s t  n ~ n ui- n nI u. it ,’ui liu lo t s n.’, ill mm - ., - t u i  io n m I b m - n - r n ’ ’
s,’rs it . s i u i n ..u i iii- -  t dus n ‘ i s i s  I in ig,tk .irtcl It ii ,il n in I, ’ . i F  0,1 .uhl iiut 28 F~~

’ - , ‘ r t b  1,1 t~ t~l 1 111 0 ? ’ .  lo u ,*ppr(isI —

ri(’r n - S i t  r . ’ c l u i r . ’ u n u n - nn ts  .15 ~~~~~~~~~~~ 
sil u t I s and nt m ,I I t  - I i, t ’ p  p,’ru u- nt I h.’ra’ n.s ill , i lsi t Lu , ’  shrong gron.sth

u - n i - n m  n n n n m m  gron.s’t it t n t  .il.’ mi ss i t tan kt ’ ts , ,iiii .1’. 1)Ub110 i t  t i ’ t t  o’t t t h’, l’ilI~ in ,iir t , t s n  m m  u m m  n un - m m !  oper—
n,’c m m t m u n l u i  mi ,~ncI .10 ‘plauu i .- cut i n  u u n u u n u m u t u - n  — u - t n .  t i n -  , I t u u u r u s  as ~i r , .o oj l t  ot t u n o  r ,- ,I...’mI co)mrflul,’r t rat tu c anci
grouss .. In. I’ill’l , m l m l n n m  m s m m n n ,u h i - I n .  14 ‘. niulluon t. is.. i ’ nu i u m u ~t m u - n  uililu,at ion o u t  , i s u c n n t u u  s lus air taxi on F ii ’ r .itcnrs

mu -n u - m n ; u l _ t m n i - t n u i ’ u t l s  ~Ini’ l i m i t  a..t tot o c ni i t u t t i u t i - u  c a r— h R  Air c raft  HandIc’ci: F -‘s- S - \m r  k’m u u m n n ’  I r .,il m o ( u m n m

n a ’ — in the -2 orl Ilguous s t i l t ’ s  bJ)l lis l’t m u ’ n t o  K u  t o - . lrol ( u - n i h - m s  - - SR I  ( ( .. haitcll ,’cI 2~ .3 million Ins tru—
U~) I ,.’ F P’r n - nnt tunnut u ln i ’ ti n t - n u t  I light Rub’s - I F  K u i ; i o - n , i t m i  m u m - . d uring 1 9 ” . t0~S1j Ij lar~ Aviation: Both the ml . nth,’i tn t  ,tu l u s i -  ru th ‘ Ii 

~~~~~~~~ trc ~rii l i l ,  ‘ 511 ‘- i -u  m u m ’ , oit lIt,’ ,un. u . i h u u u t t
i n s  .iur( u , ut t  ,ufl(l liii’ uiuitibt’r c ) t hours tlc )%S fl n.n. ill tnol u.. tr v s huun . ’ , i - o I  g,luns n.sIlh g ,’ut ,-n.u l .1’. ia tu oun cl nu usn.

r , ’ rr u , um nu s t a i,lt’ throughout thi’ h u n t - u  .1st pa’r;od. 1)ur- rig most . . t u u i r t g l n .  IFR l i m i t  ash ..  lhro ui ,ui t l i22 ’~ are
ing t his limo’ , t he milt la rv proportIon n u t  lht’ iot~ l n - s s i ’ n n n m a l l ’ , -  urn im.t n ug u ’ ui  t ro i r un  last n. . - ,ir F ti n n. , . ’s u ’ n  L u , - -
nationa l l i - n - I  n.s ill tall Ic, ii pO~c’ vo l Ill) ~t,’ni i-ni t  t un - yonc i 1°ttl’ , lb.- Io , n o ’ c .1st’. .i ni- i iuu 1ht t ’ r ht’o , iuj si’ tint’

nt ’ m ut ln. and ii.. proportion iii to nal ho,urs h lnt n.s mm n., ill nu nm iu ,- r .irud p.’r entage i t t  Ilk ‘ n u n u b i~o ’ n u m - n , , I  ,is
tall I t t i 1 ) 0 0 0  ‘ ‘ i t  - 1.’ l) i’ r(c ’ ril cur r o ’ u i t ln .  ,ituniu ii l t ’ .  is n - s h i m  l u - t I  1(1 u n t o  u u - ,IsI’ Iso .‘ ( ) I m uuni iII%-

Aircraft Fleet: The tJ ,S o is-u i a mu u u , u t  t IIet’l riots ’ ,- strong gross-t h -2. ’” i n n  u - m n  I Inn mm 15’ 1 ‘I’- ’  In F
nUtrn i)o’rs , u i t i t r i usu u iu i l n - l s  181 t !~nusanc l .iirp lani’s 198~J m us turin , t . . t m ’ u i  t u , t  ,ltn .1st It K u u p , - t , , t u u m u n s  due
( i - n u t - t a t  us i a t u i n n t  is by tar tb, largest s i t  tu rn . ac— to u an u ’ n . ; uu ’ u  n - u i ‘uur gi ’ in air t u ’ , i  t r a t l l c  ( In. i ’ r ,ill IF R

o u n u t u r u g  t o u r  t ill F r i -ri i - u t 0 ) 1 tht’ Iota) , In u ou ntu , ish . ut l , ’ - n , u l u o n u u s  t n t ’  t uu ra ’ I  .i~.t t u u  if(ii’ .i’t ’ u - F pt’~ t .‘nit ht’ —
in ru ln.- I 3 pi’r i- nt  u t  tht’ t h , ’ o ’ t  .ira’ air carrier ,u ur u r , I t t  tn.’ ,-, ’ i’ni IS I~ l ’ anti FY l iIt i t i m ’ -  ..,unii.’ ,ts itr n i - m i — I
In ,)(i(iu llon the miluta ry has ,upprox lnnato-I y 20,0(X) loin un ’ .t runt t ’ nuh u u F t i t . I t m o n n u s
dini n i  it sI,i toned n.s thin the ‘ unut o - t i Slata,’s Flight Serv ice ; Iut,uI t In t int s I n s  t O I ’ ’ .  ifi I ’i ,-m — ’ - i~~’.~’The m s u l  t lu ’ u ’ t  us tu u u i ’ m  ,tsl to ~‘,otw to ap proximately s l u m : I m t I n .  12. 1 F O I ’ n ( t ’ t l tm t > n . i ’  IS l ’F ”ln ro’ umung tI n t ’
.‘~I4 thousand ,i uno t ilt by 1989. up 63 pt’nenrl from ii m.. Im nni( ,il t ipn.sa nui br,’nd b iu i t  n.s ,i’. t n t ,- r u iu 1 nti-oi hrt ,’iln.
the ~~~ k—vt’ l Thy gen eral aviation ~~~~~~~~ ot during t ’ I ’- ii Fln I s ’ , i ’ t ’ t n  tht ’ l m m - ..,’ n m l  .inni l ’iI; ’i , tola l
t he 11)1.11 IIo ~ - b s su ll rt’nlain virtual ly unc hanged (lIght st -us mu n - s  i n n -  Ii i nn - n _ I—I 1,1 ‘‘ ‘1 u ’ - n m i -  n i -  the hu m giui -s t
FAA Vr/ork load Measures gruiss lb nut  t i n t  - thno’e mn,llI It F -1u - \  o)I)(’taliot’i °. si t s m o n

n m s u n r g  Ii .1 t n t - n i  i-nit Pilot Iutn, ’ ts In 15 19801 are a’ ’ ,-Aircraft Operations: In FY l~l7~ tota l am r u t h  
~u’ o led t t ,  un-i te l.. - I l it pert ent u u s e m  F S t n i ”” n.s hilt-

i)F u.- r , it u itm u s .11 .umrpor ls n.sut in FAA I(in.%,’r~ expo’ruenct’c i t l ig tni Plaits i u u m m l m u u .t l u - t i  .in i ’ u ’\ t u n ’ o t i - o F  t o n F i n- up Its
-i mm cli th u - grtun. s hit ott 4 01 P(’~

( ent  t is -t ’  IV 1’l~~(u 
‘11, lit - nt (‘itt In i o u t t t u ,I,l h un- m n m m m n n i u i ’ n  OP ,IIr( r,llt u t int

Ihe unto i i ’ ,is.’ n.% ,Is c onic e ritrat o’d ri lht’ general avu- t,I( lt d n.s ill in -  ,lt a ht on u t iii ,’ F ‘m 1’ ) ’-’- It -s i - I  n i ’ b l i -o  hing
,u t m m u n m  - , i - o  lo i n .ifl(J un. u ’, altnihuta blt’ prlniar ily to (‘Ofl~ highi-t g ,-uui-n , , I i n. m , u t m u o n n  c o i s t s  .111(1 r i _ c  i’nt historical
t u nr u u ’ c I m u n n l i r n i n . t - u m n t - r u l  in Ihe ciomo ’sliu t’Coflontis’ . A p.itt , ’ ruts
nt.’t gaunt n i l 4 nut-n. , AT(’ tc ) sS o ’ t s  a counnie’d tu u r 0,1

i-nu t  o ut  Iha’ m t , t m n n  Tot a l a i rcra f t  op.’ralions art ’
inn-u , t s t  tn t  c l i t ttb I t  penc (‘nit liv 1989, This projec-

tuo u t u I’. 9 -. p(’nu i’nt huts ’ ,  i u tii,~r r last yI- .ir s due pni—
nl,ir t ‘i t u l  .1 ciii.’, tn. ’. , It ( l  n , ’ s - u s u c , I u  in anticipated gen-
era l aviatiort growth I tot n.s - i ’ s ’ m- r , a ir tax i operations ,

In inc loicl i ’  t nittt t t it. ’i’n opi ’ rdtuiiuls , are noss’ fore—
dn. l  to , i i i -  up I ‘i l)erit’nb h)y lillInI .
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FORECAST COMPARISONS F Ji ~~~~~
I l l  i b m - , n m n n n l t , u n u - -, the I’~’’ I “0,5  as i,l t iO)t i  lion ,’ -

l ls t . .  n .s i t l t u l m n m - . o  u nu ,um im ’ in l i i i  Allhniigh lii, ’ 11111 ’ —
m asts it .’ - n n n m l , tn  t i t us  si - u lion F 1t015  mci i ’ s  .-sp l.ini.ituons
hour h u t . . , ’  ,in ,tl mm mn n s sn. bit h h,m, t ’  nIt ’s t It u1uu ’c ’ i (‘urn.
li,I n so o n u s  an,’ mmn. un io t in , n a - r un t  - s t - u n  it S n ’ ,iu no r,ut I un tin. u tn.

t i n  ,i n n n n ’ I i ’ n  .. ,unici I n o r m u n o i m u  , ubuu ns  o u t thl’ F \ _ \  oper— i n ’

, i t n t o n n ,tl ss in r k l oi ,ucl I mi n i ,t s t s  i n ’  corn part’d fo r ‘3
n . n ’ t u s

• I i~~7 I o n  u ooritp.i tt ’ lo t — li loots ash \ , ih uu i s n.s Iii
,i tu,il r u n t - I  m n u u m n n , i n n .  I’l ’’ s’aluec for ea’ h aviation -~
n .,h.’gt i t s

• t i l l.’ to lu ig h lu g ht u m n i ’ t ,tst hang.’s that could
, i t tn i I I -5 -5 ntt ’j r - t su tu n , ’  i)ud go’ta ry .1( ti ri tis on m an —

utt n ,n. n - u  hat l i t m u s and (‘qulpmo ’nt .
S il-~i~ To u n u u i n n  l I t -  p i ’ r i i - mn . i - o i  chang i’s in the

hi uu ug u ’ n - t i - In t l  t’5-t,Iuliorl ou t aviation

Aviat ion Activity: Air carrier passenger activity
us now tore cast to grow s lightl y less rapidl y than
torecast last year , due basical l y to higher estimates
ot tuture costs and an anticipated slowing of con-
sumer spending on s.’r’ .i(.t’s attd continued trans t er
ut po itu cs trom c,ertiti ated to comm uter carriers .
Air cargo , on Ihe other hand, is expected to show
sigt imt ica nt ly slno uu gi - r gains due pn inni aruh y 10 dtt

o’x pectc d acci-leratluni itt t u n ic--value Shtptt it’ttIs,
1 b m n ’sl’ shipmen ts ituvolvc’ cot iunno dut ie’s whose
prot uu pt delIvery is untpo rla rtt , I ht~ I9~ 7 torecast For
t he getieral aslal l o n t t li’ itt is hIgher both in 1982 n’
and 1988 due to uinitunut’d stro n r g e o t t omi c ac t iv-  ,_

uty o - s p i -m I t - t i  Ion the .- ,un In. I 980s I’hon.’ ,c-vo.’r . hours
I loss nn h,~ gct iera l .05 am ii m u m  art ’ prcdu ted to be
sharp ly 1mm.’ , 0 -n particu larl y ii the late I°)8b)s , as a
(on5t~’qI,J(’ru( (‘ 01 pro ig n t ’ s s u.o- Iy higher tu e l os ts
‘slt I t l , , nn .  . is i , I t io,ni i u t t o - t  .ist.. art ’ , - s s m .- n n t m ~ IIv urto hanged

-
‘ hrot ’ru I ~~~

FAA Workload Measures: I lii’ l’i ’- b m t r u ’ m  isIs fo r
li m o -  I tn t n u l l  mu n u t 1  - -~ ‘n nt-s art ’ nnol sugnu frc ant l y
c i u l t t - n i - n u i  trort i I’i ii i n u u t n - m  l u n n u m s  ibm ’ g n i - _ i t m - s t  o Ft- —

u , i b t uu r u  d u( c u r s  in the l’lltl( t u u n. ’ t  .1.1 h u n  101,11 it l t i ’ t
alu . .inn. at .iirports wi th  FAA A m r 1 r , I t h u u  ( i m n u t m n i l

-\ I( h iss - I-ms lii, ’ 0 1 4  pt- ui - nit I u u s s m ’ n  t u n n , - o  ,us l us duo’
iu ,m s uu .ilb n. Ici urn i’spo’o tint c u t  lint ,’ 1m m the gross lb oh

hr )urs I t., un hun. g i -n t m-r _ i I an. m , i m u m  I n I i t n n. ’ ,u ’ n.u-r , Ibis
de m o ’  wt l l fbi bu ms i - as s t r u n g  an utnp.io F on tnstru-
nun-nut op i’ra bilin u s ban aus,’ the l i i  i’ n ni. u g i ’ m t  i n t s l n t i —
tn ,’ nut - r ,j t ,-ti pub is is proiectt ’c i to Incneast ’ . Th,’
fo ro’ ras i tout lFR-a ir  raft handled wi ll a~tua ll y in-

ri-as ,- s lightl y for th~ samc’ r ,- .lsc ,; i The forecasts
h our total flight s i-us mmi ’ s  ar(’ ,sst ’ui b u_ u I 1n.- unchanga’d
f rom 1°171n

- :-‘ - - —



CHAPTER 2.

IMPROV ING FAA A VIA TION FORECAST S

12 1 ho’ i I liu m - in  \s u .il io ,n i I’,u b u t  m. ot tho I’S -S is o u u t -
n o ’n tln. o’ nn g. i u n ’m’mi If .111 i’ I h m t u t  ul u -- - m g u n n ’ u I  hum ucl , - mt t i is  1\( RF. /~SE F ( )RI ( -\‘.m T SPI(’ IFI(’ ITY
lilt’ r n l , l m muu 01st -n ’ .  ml is n , i l m u u u t  tc ,ni c ,lsts ,inuci I o n  i so  n - n ‘\N I)  S( ()PF
t ain t - _ ; m n ’ i m I m i  t o u n , - u  ,usI n u n - n - u i . .  Th a ’ i m p - u I n s t  is h u m  g.uun
,1n.% ,h ueOm- ’s o i l  s n u i m i -  or t i .’ t n m u - n n u  t i ’s no un. ’ m’st s l tnt g In ibm Irnim,lrv I h r o m s h  it t 0 s p , i t u u i u n n : u  th,’ ut i l n t s out

F S -S  b i too-i , , - , I’. m u  - -,mm lu-s If ç ,rdm ’. icior ug m m  m u m  m n n u n , u  t oo  urntho ’ o ) . t ’ r a I I  an. t , lh uounn hoono ’ o  , i s t m n n g  , ‘ t t n i u t  ,iti ti Ion oli ’n.o’h uo i n
I_ o n  ii n o  u i  I o u  lb.’ In. ‘nil.. (II . . 1 m , - t  ton n1ania~ ’ - n u n , . 1m m luno —ruteanis h u m  I u l t u l hmmng  untnio’h usu - n  ro ’olulnt ’m -u ’to—r tt s . “m I ni ‘
l u i n u n - .  I ) , ’ s i- I o i i m n nn,-not is m n m n i u  ms , m - ott t oum , -n ,tsb - , t o ’b u n -i ,,.,t ni’, ds n t i s  - n . t m l n . u ’  00.- i’, imni u - Ihus .issm ’ss-
an. i,itiOf .11 I nn. mIs to n s~u.’c hI t  g t -tngn,t ~t bint r. ’ gn m i n n..rnennh us .0 ( o nt i numnn g at his- i ts-  hot h,’11n ,‘nsun,’ t h,it

F nSA , u n . u , t t n u u n i  I c n uas ts  .ir., ’ m i ’ s F u m i n u - ~m n . n ’  to urre’rt t and ,lo t i s m l n .  .11 I 0t ’t O t t  tm- r n uu t i ~ ls on ,i ob ,im I s inn I-n. m - nm

Fn uut i m l ,  - bt , i sus cli..,uggnt - g .ibi ’ o i . a un 0 , innni -n lu o uo ’m ,t ..I-—luturt ’ us u n  n n n ’ m- i l . .
Continui ung u r t i t i a l i n . u - s  to Impros-o’ the rui.unago’ - i i’  g., o ,i rgou h unk ito t I  s iupp l u ’ u i n i ’ n m t m t , n - t m  m d

mor,- cfo ’ ta i bc’cI ,inrl ‘ umn u i u nt’ ho -nt- _ in. o’ tono - m t..t ’. forrnent ut i but ~- oi l  1 “i -S .15 i , m t mo t i  t imno ’ o  ,Isls ,tra- ol u s i  i isst ’d
in t hus chapter Th e- so ’ prcu l(’( ts nef len t current ln’n- geno’ra l aviatIon at Itoth lo on. , i-ru d anti nontoss-cred

~ ‘pttoti s in t ho’ ( ) l l m n  u tot ‘itS u,it ion Policy c u t n.s us-s . u u r po ) n t s .

in .5 inch its to ) n o ’ o  i sIs c ant  he Improved , arid are Forecast Users and Their Requirements
repre’st ’ntal n n. .-  rut ,s hat h it’ 0 0 1 1  i t  0 ’  ho1t..-. to ,u~ huo ’vo- Table’ F sunima ntzes current Ptu r(c ’Ptnon ts to m the
T it,’ p ol Io-cl ’ ., o u t  m u  uiu t ’ -e ’ o ant ho’ mod ified ,ts nii Ss avmalion loni_n ast-u s ing c.ommn umnity and their  tort’ -
insig hts art- g ,umm u-c i t ruonn i  Flit’ us t - rs  o u t  these to ) r o- -  0,1st r e l a t e c i  tunic loon’,. Aviation m ou r o ’ o . ists are’ oh
.1-I .. vita l unipottan Ro ’ It) the’ FAA. Shoru’r-term 11 5

Tho ’ Foreca s t umpnove’rnenI p ro i j i ’ u  Is can  he ca F e — ye ’ar ..- huon u - o  j  Is , i ru -  ti so tc i ,us the ’ it isi S upon who h
o n n i u ’ u i  ni lhc- hollowing Ii o ur mutuall y supportis ’o’ t he agetxy ’s Itudge’t is (ievelope’d an- I soo l u l t oun  I t’d ot t

areas oF i ’ t h imn I maintainIng lhio’ .uir’.pa e’ system , de’leu ‘rnu ntng t i n

Increase Forecast Specificity and Scope: Manage- it’ ,- , st ,i l lunig aiiol equipment ro’qulre’mc’nls ,unci in
ment to m u m - i  .1.1 requirement’, ,uno’ (c )nl mnua lly rt ’— upgradittg l i i i- national air iran It o ( omitro l —5 st i’ui i tt
,‘i o- s su o i hot t (i u’nnhit 5 - oppOrhiin it i o’s m o m improving av ia — niect m ne ar— le r m n u m m ’ d s  I o m n u g t - r - n ,innge 110 15 s o - m u . .
lion t o iu i - o  ,is ts I)evelopmentai l)rrule ts arc ’ t hen For ec asts .Ini- ou su - o l  1)0th i t ~ I F t u -  F s ’ \  ,inio l Ihe Ott u i
unuti ate ( i l ou meet identified needs. ot the s m- c nu l,i n o , 0)1 Transpourta llon ( )~ I - s,-ht- ri

Improve Forec asting Melhodo loy : Tint - techniques anab y, ung I n.umn.pontat m u l l  1 ) 001 00 s and planning ii or
emp l oo v i -c i  iti prociuc ung av uat ion Ii ont o ,t sbs are being the bong-r .uitg .- tnam ispor t at uc un needs c ot  th,’ ‘.~,it tor i
improve d to o provici,’ tilort’ rt’liahle and timel y tur n ’ - Booth lb.’ i - sm -o u ’u t i n . o ’ ‘ ( m\l il anid I i -gisl.uh iso- ( 010 -

ca s t - and lou t ’stah losh a data base fo r use by policy gn. ’ss m hrat ni ho’s oF tho ’ I o ’ck -r al (, u un,e ntt mtit t it o’ninp lo on.
ana lyst s av o atuon lon u’ o ,lsts wh o ’n do’le ’ rmini ng appropriatu ’

Ana lysis of Alternative Policies: Tec hntique’s art’ hucigo’ts ic r lb.’ I -S -S ,inuci outh ,’ r aviah ioti m o m  u, n i l u ’ u F
benng devebope’ci to i’s, unione possi bh m- avmatu o t i  a c h y -  ,uge’mi to’. NA° -n .-\ . tour • -sann i iu lo ’ ,uti d n.s hero toinn iutat .
lv und,’r n. ar~ous assumpt ion’ . about alternative ing regulatory h,unges pi-n la unu ng to ) t h u  - as u,u l ion

sot trier onc uo nuic cond itions A lt c ’ rnati s-. - hu i tu r t -  so i-mi - se c h o o d .  Slab ’. regIon_t b and I.)( a) , uu t ho u n ut u i -s  also u in,u -m-
ario ) ’ ., to m r i’xar n- nplo’ , span a range’ out plaus hla’ Iulure th e ir  Airport M ,ish i-n Plans ,innd Sl,II,’ ‘-

~~ ..I~ ’nin PI,in.
.-n o ono , m n 000 and sot nab c nnditlons . This amid other on I AA b un t -i .1st’. on on lo u c all, g o -n n m ’ m .i ni -u i I u o m u - i  ,ts ls
te’c hnic iues 1,10 ulIt .Ile o’vabuat ion oil a l,urgo’ miimmhe’n whic h are i on nm si . t o ’ nmh ,s lb thi o tu t o r  t a b F -S -S mI n t ’
of hut  ure n o u t u o i u t  i oo nn .  Consequently, ,u widt’ ramigo’ c a s t s .
oh poll y optIons may ho- exp loro-d actc l devo’boped
tour ma king current dpcts ions

Meeting t he Needs of Users: A ch i n. ut o i-s are
planned to, (‘ncourage’ and fac ililal.’ tho ’ dialogue
between F AA f o : r o ’o  a s l m ’n s  arId the horecas t -using
community, Critical feedback as to the red lug re’ .
mo’nls oil usc -n groups is sought in order to meet the’
nt , ’ i ’ o ls of o h -c us i co n makers ,
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TABLE 3

ORGA N FZ A T I ON FORECAST RELATED FUNCTIONS

(1ib uC~ A s ia! - .  -n ~~~ , b n - m n 1  Phans • Im o- vc ln p  10 year plan for FAA fac ul uty/eq uipmenh/
stalling requirements. Establish criteria for equippmng
faci l bies.

o’ c ’ Avo ut i ti P - - lu cy  • Evaluate impact of leg msl attv e and reg u Pub ’ r~ actions
on t he avuatmon industry, Conduct special stud ues
required for polIcy evaluation

Ott ice - f A u rp i u t - , Programs • Formulate a balanced atrpomt /at rway system de-
smgfled to cope with the growth of a vm ,ittomi A ltocat e
resources for developing the Nattonal Aviat ion
System

Off ce c-F G~rme ra h Avi,oh non • Recommend ,und cooro~inate national polucy with the
general avua ’ non industry. Mauntain a dialogue w mth
the undustr y,

l’ifhu CC m i  I m n ~i - m n m , n t - on,ul Avna b -~~ti A f tamrs • Develop and coord inate unternatuonal avm ,’ ul m -n policy
(e g., landung fees) , Support the ‘lag fleet interna-
tionally ,

O f t - c e  - I n m v m r ~~nmenb,j l  Qual ity • Establish policy regarding environmental issues
(noise , air pollution), Coordinate impact of Environ-
mental Impact Statements. Analyze environmental
issues (e g- . impact of high attitude aircraft on ozone
layer).

Off ice ci Man u~~- nnt - mn t  Systems • Support the Office of Budget in developung multI-
year budget progra ms, estimates , and stalling author-

2 izat pons .
Off uce of Boudget • Develop muttuyear budget programs , budget esti-

I— mates , and sta lling authorizations , Submit forecasts
of aviation act iv i ty to 0MB and IT n - u mg r o-s s ,  as part of
the overall justif ication for budgetary submus sions,

Air Traffic S ’ r v u c e  • Develop staffing standards for the total FAA services
d system. Plan and budget for air navigation facilities
z and equipment.

~ Flmght Standards Se rvnc ’o- • Develop flight standards (e g,, pilot training, opera-
5 tioru requirements) Mon mtn n , the safety of the indus-

try and m t s  adheren ce to Federal regulations. Deter-
mine the safety impact of proje cted growth ,

Systems Research and Development Service • Test and evaluate the impacts ( f  avuatmon equup-
ment performance and operatim” g char acterm s tics as
they relate to futur e demands on the National Avia-
tion System.

Office of Systems Engmnee rung Management • Develop and mamnt atn a comprehensive plan for the
conduct of FAA research , development , and relat ed
engineering efforts funn  omprovements to the Na-
tional Aviation System. Develop requirements for
eccnomic studies and analyses necessary to support
approved engineering and development programs,

Office of Av ,utton Security • Plan for the ‘,,ifu’l y and -,u’curih y ml .Ig-ui)C y f ,,u:i ltt ie’,
amid equ,pmenit and the - .n f otty and security f the

users of the National Avoatuon System.
Offic e i,f Pubtic Af fairs • Develop speeches and position papers indocatung

future development s and umpacts mt the National
Aviation Sy-,Iem for public information , Dis trmhut e
forecast pubticati~~ts to consumer nm rganuzat io ns

Off ice of the Chief Counsel • Provide legal n m n u u n i ’ -eI and advice in all legal matters
pertaining to FAA av iation forecasts in order to en-
sure o nn t m mr manc e fi lth all begat requirements of all
applicable laws, n u b ’s , regu lat iotom , and orders,

Mo- n rnnpol mha n Washingto n Airpo rt  Servuce • Develop and coord inate policy For efficient operation
~~ of Duhles and Nation,i l Airp om r ts

Reguonal Off ices • I)evelop regional plans and budgets. Recommend
mnsta llation mt new taci tut ies and equipment at air-
ports, Author ize funding for various projects.

-

- T_ ’
~ 

‘
~~ ~~

—‘
~ 

‘ ‘



TABLE 3—Continued

ORGANIZATION FORECAST RELATED FUNCTIONS

Air T r ,tm n’ ip irl A -  soc ia t t u inn • Devekop long-run and S mt u ’  specific forecasts to sup-
14 port in wo- - ,tment , scheduling, f leet-asstgn ment , 0th

development , and marketing decisions

~ General Av n ,it non Operators Assocuations • Dete nmmne trend- , in industry; dussemonate fore cast
unformatuon urn mni g membenic

z Generam A vu ,u l mon Manufacturers A ss n mct at ton • Forecast general aviation act iv i ty to suppc-ub plan-
fling f~ r product ion and marketing Preduct demand

2 for aircraft by type and reguon

~ Aerospace Manufacturers • Develop amid produce future engines, avu o nmcs, and
,omr f rames to meet the future needs of the avuatuon
ondustry.

Ind mvi dua l companies f av ,t b on industry I Produce the dorn~ st ic our t I e - u -I  and faci l’ ies ,  Develop
forecasts for indIvidual f t j t u r o -  need

Congress • Appropriate resources for tro t- FAA and other Federal
aviation-related agencies.

Offuce - f Managi-ntent and Budget S Assist the President in the pre paratoon c- f th ~ Budget
and in the formulation -f the fiscal prol~ram of the
Government.

Office mt the Secretary tnt t ransspontation • Plan, direct and control departmentat actuvmties;  for-
mulate transportation pohicues , allocate resources ,
evaluate transportation programs and analy ze inter-
model transportation requmrements , Plan for aviation
within the context of I- lab transportation po licy

2 Civil Aer - n n, iu t u cs Board S Promote and regulate the ( -v i l  air Iran- -p ut  indu- ,t nj
of the United St. tes

~ Department it Defense • Plan for assurance of Dei iartme ul of Defense par-
t mcupatuon in the cont t nu mt ~ -f G o vm -n i rn,nt and for
military partuc ipat ion un c ivil and d m m- tic emer-

o genctes and rebated emergency plann ung
- - Federal Communications Cinmrniss non • Regulate interstate and fore gnn communicattons by

radio, TV , wire and cable. TPte N~~l u n ,t l  Av ation Sy..
tem is a major user m t  telephone and telegraph
services of the United States ,

~ National Aeronautics and Space Admini s trat m nnru • Perform avm , m l mon research and development f m ” r  tho ’
Natuon Estimate the impact of certain tec hno log- ca t

nu nu n m vdt ion

~ Department of Energy • “Ian national energy policy.

~ Department of Just ice— lmrn :gration and • Plan for resource ,m l l ocatm on in administering the
Natura lizatoon Sei-vice immigration and natura b izatnon laws and law en-

f orcement ac tmvm t  no’ .

T r e a - u r y  Depaotmern l U S C u - t i m ’, Service • Plan f - u  resource a l l m nc , i hm o n on the collection of
revenues and in the enforcem e nt of c iust urns and
ri 1010(1 laws,

Nat unnal Trans i t -  - r t a h ton S,u f o ’ f  H- - m d  • Ptan f m mu no ’sm n iu rce al location in the m nnve tugat ion -f
accidents and the od ent u fu c ,utu on ot safu-ts problems

Local , State, Regional Amrport Plannomug Auth o r it no ’s S Plan Immh . i l  s ta te/um -g ronat  . 1 m m  termu nial neqct rememnts .
Develop slate and unduvudual aurp .mr ° plans.

F reugn ,mnv ,mrnmen ts S Plan the untegraticun ~nf wor ldwide aviation.

Fina nci al / leso-s tm e nt Community • Estimate future capital require m u- nuts

~ Airport Service- , lni do u- ,try (Atrp ort l t dg ivn g and S Provide the services required at dm .me-’,t u airports
aCcO)mmOdaf Ions , car c m - t o t a l s , caterer s , advertising)

~— Energy Suppliers S Provide the fuel required by the aviat ion industry.
0 Consumer Groups S Determine effects of aviation act ivi t ies In communu

toes
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o r . - Iunis,mtt ’  ‘ s o ’ o k n n  .ttcø r i - b u t - - , on t I-u,’ F - S -S ni - n t -  TABLE 4. LIST OF FORECASTS REQUIRED 15
t .O ’s n - u o h  ,un. uahmo n ,um ti n. i ty  O h io - , u n . u , u t m o o r i  m t n o l m m ’ s l n -, n o ’ BY THE AVIATION C O M M UN I T Y
b r —  too t h -  l u t r i ’ u  .usts ,~- h i-mn oha’ o ding .uI u um ~u I u t l5u ’ st—
n’ua’mit ’ - tom’ tb. .m m n m  na tt  tb ’ i ,it SS t I I  I to  r o - u l u i n u - t i  In lul m n u -  FAA OPERATIONAL SERIES
~m ’ .un- , -S I st> , 0 ,ur m m ’ n i h a l  ago .mi ts . a i r t u t o u n  o a t o - r o ’ r s , a m )  I I ‘ ul ,uu rc ‘ i f !  operations ml , im rp - r ts  w o n  FAA AT I,
s u - rt u ’ st - n ’, , inno h , I unpoum t bodu~nn ig a nd .10 co u n u i u i u t o u h , u t i o m m u  t m n w u - r - .

un mh u s hr i e ’, all o n mi p los thu ’ t o n i -u ash’s t o m ~iImuft- u ) o - g m u  m 2. bn i - , t n uun uu - n t  - p u- r uj h nm - m i s il FAA-towered airport- .

fl l t u u - n r  u n v m - - hui n , - rnh do t  u—ions to 0100-I h c ihc ina ’  ohm-  1. II R .me  ra f t  handled by ARTCCs.
manch 4. FAA f b ugtit - .u-rv mcf’s

5. Annual instrument approactn u”
00 - t O n i  ‘ m  ,tst ’. o u r n -u t n m ’r(o ’I , ‘‘ i i  a’s ni ’ o t u I r m-t I  u’ .

‘ I n n -  o n. latoon I uu m nni uun ii bs u n -  el m-u ) no  I , i lola ’ -t I hi-, AVIATION ACTIVITY

le ru t i g  ,s’ ilb t o -  n’to ,oi ittecl .is mm - u s  umnl utr n r r , i t io , n him- - 6. Air carr ier operattons / tr af ’tu c/f lee l
7. Air taxi ope rations/trattuc .

C O t num s us ,iuhnhlo’ 8. Air commuter operation s/traff ic /f leet.
9. All cargo po ’ ra tmons / f beet and total air ca’ u~Enm isbing Aviation forecasts traffic

\!,iniv it tF i~ ’ b i n -c ,eb’s I i - - It ’d on t .ihbm - -1 , idcr t t tb  t i - i l  10. General aviation o per at uon s/tra f fm m L / f te et
as no’qu ir~ d It , orno - or rnno rm - rnu,i to ur organu,,uh ~ n’. 11. Mit utary operations /f teet

ni c u r  nm ’ t n  l bs  ‘s(i~ i~ ii m m i i  I u~ th u - I -S -S our ‘so onil o’ 0)tb ier 12. International operations / tra f f ic / f m eet
h oo ro ’o ,ustiog group s o - u -  F igu no ’ 2 Tb0- F-S -S Ion u- s DISAGGREGATED AVIATION ACTIVITY
auiiii lm ’ , i i - u u o ’ r , m l u - - . 12 u ’ ,ar a t m -  In. t o ma ,’i ,us ts hour air l3- Nontowered aorc raft operations.

a r n im - n ’ s . co , rn m cu t i  - u ,iu rl int ’s , air h,us is , ut u -iuu - n ,tI ,mn.-o - 14, Detai led activity at major terminal areas

,ution . , i mnoh m i l m l , un s  ,us i,Itmo) n tour such sn. ‘ s to- u i i  param- 15. Geographical dusaggregatton/d mstrmbut ion .
16. Temporal dosaggregatuon /peak ung

m I m i ’ , ,i-, nI l - i -h S I , ’ , ’ ,mnch c ~tTnpo ‘ - nt  0 0  un ~u m ’ - _ o-nngo ’ n ’~ and 17 Total act iv i ty by state/region
anb~mi loom is u - u n ’  -~,lrit-o F and hon ur ’ s t b u.s mu T hum- I -S -S also 18 Aviation act ivi ty by city pairs

1 m n u i ’ s  no b ’s 12— ~o - ,m r n o m r i ’O , i ’ s t -o 0)0 t ha- at ’ h m n . m l y  l m - n . u I ’ s
o- s i mm . c to-o f tour I -S -S ou 1oo - r , ah t o ,n i , ~I ‘s i - nn. - i( o - ~ - l oo t _ m I it ii i’ i - 

SPECIAL
19. Future development of at ternatove modes,

m I t t  u rn ’ s  o n , t r uun n m -nu t  o u~o(’ r,o I no i nn ’ s  IF H a tro n u n  t hanclb o’ch , 
~ Future development of the National Aviation Sys-

amid t l i u~Fnt sc ’ r n . um o - . at o u ich i , - i o i t m ml a i rp c o r h - .. air r000li  ten-t i
hr, i t t uc c o nt t c u l ci ’ nb I- rc , and h I m u ’l nt s m-n .  ( I’  s b u h i O n s  21 Long-range (20—25 years) total aviation activity ,
and l o o n  com~ uo o - m l i -  n i ,m huo i m i a l t io ta l s  In add itio un i tho 22, Forecasts that simulate the effects of change (e.g.,
F -“ -“° produc 0”. no .1 mm ’ , ~ ou - u a l toro ’o a s t ’ s  son h a’. pro- regulatory change , intern’iodal competition , sensu-

ii u nn ~ oh F culure ,in. iatuon am Ii. lv h,isu’oI on pla u ism - tuv ,ty to price and services).
hIm’ r,ungo~’s out ‘soc inc-c r)nc )mo u ron dmh uo inn ’ s oh uff a ’ no ’ nt 23 - Tr ends in industry operating characteristics (e g.,
tront s Fiat us t t i ’ nc ’ ralbs u -s I tu - n Ic - rh  lou m ’ n . - o o ln .  ~- average stage length, available seat-mules ) ,

24 New technology and its impact.

FIGURE 2, CURRENTLY AVAILABLE AVIATION FORECASTS

FAA AV IATION FORECASTS FORECASTS BY OTHER GROUPS
Aviat ion Activ ity Measures for: • OST—A ir Cam tier RPMs
• Air Carriers
S Air Taxt s State and Regional Pbanntng Groups—-Air Traffic at Terminal
• Air Commuters Sites
• General Av m atommn
S Military AviatIon 5 AT A~ - Long r~n and Site-spec if ic Forecasts

FAA Operat ional Series • GAMA—Gener~ h Aviation Fleet Size and Composition
• lotal Operatton s
S Instrument Operations S Air Carrier— Futur e Av oatton A c tuvuty
S IFR Aircraft Handled
• Flmgh I Se rvoces S FEA—Energy Consumptuon by Aviation

FAA Organizational Fo recasts • Aircraft Manufacturers-—Fleet Size and Aircraft Operating Char-
• Terminal Area For ec ,us ts acter is tuc s
• Major Hub Forecasts4.
S Air Route Traffic Control Centers • Engine Manufacturers—Fleet Size and Aircraft Operating Char-
S Flughh Service Stat motn ’. acteri sttcs

- - - - - - — .  —~~~ 
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Ito Ot ha-r to  omm m as tun g groups Fulfill uuhch i t rou n a l  needs Current Statu s and Planned Initi atives
o hi- ( ) ll m u 0 ’  (ml hit ,-  ‘.u’ i o - n a r5 o Il  T n a m r ’ s p o t m t a l t o u t i  ( )S I - Tho’ F -S -S n o o n . ’ .  m u - - re ’so- ,ito Ii ,mr o t m ’ o t s  urno b o-rss ,c, too

I n ’ s  I on  m i _ i t )  - Ii,usa ’of bn ,ini ’s ;)m to  l , o  lii Inn to c r c - u  , I’s t ’ s g m ’ m n o - n ,ut -  t o  , n u - o  ,i’,ls t u t u 14 nta m ml r  aur n o u n -  portalu n
shuoo h, iN t o m m uu ~)n no - ,ms lv . ‘ ,m- m g lu t i o i  inn. i t i o -  au lcurtio- h u h ’ s  ,uru d t o  1 on  m S - n i  Ii- 0 u u m - 0  ,i’.ls c m r a - 1 ,1’,~ h o - , l .o ’o -

I i n .o -  and nn n o~ - I rann ’s it niou I i ’ s  no ludo’ art undo’- hua su s lit .’ n m m  - Ii - m I n o ’  a~m ‘— ‘.. oIl  Io u usa—u)
pa - nick-ni h , o ’ s ’ s i - ’ s smnom-n ut oh au r o annum-u  n i - n .  o - o n u u u -  pas’-a’ ri- .1 ha’-is t im , m - .m I , /m n i i t  ,u ir lw ) rt  m ) ’ - s m - l o u f ) f l n m - n o l m t
o.~m - n  n i i olo s RF’\I - I I- ut ’ t ) c ’~o m n  I u n i t - n o t  u i  I nne rgs

it _ i n n ’s t u - t u m  u .uu , ’ ch mm m d . - ,  liii’ I \ S  F’l,mn-ni,ui’ ( ua nm l
pr( ’b o _ u u m - ’ s  l u i la l l n u n m ’ s b o o u r l u l m n i n  l u u n l ’ o  ,m ’ s t s ss Iuio h t o o  lu io h m I’nomi 4 n ,Orit Thu I S S  us j F ’ s o u u u n o L’ rac f o mi m. ~ i ts rapalii lmt.
a,-u atu o ) r ’o loin s l cm ouus so (—h i , i n 000 ’ s  o ut t oo l u u ’ s ,ii~t -  Tin- ta m h u n t - n  i - n  at tn m I u ro om ,,- tha i- u 1 (til l ‘ m - u no tun a l
( , m -m r o - n ,u I S. u , m l m o o n n  Sta r ru bac  Iur o-t — - S ’ s - nm , ia t uu u mn ( - ~~~ °~ I it ~t I i i’ , to m d o- , , Io)p an c - o o n u t m , i’I e l n u o. i n i - u ’ s  art
t o o t - u  ,u ’s I ’s t uture l i t - i - h  s o / u -  i o o m n i l i u m ’ s i l o t m i u  ,m ruo l r r o u u t t muc ho ’ l t h, i t  o ato t u t u - u  m ’ s I  .10 t o ’ .  u lo- ’ .a ’ l ’, at m o b .  icluj i
duo lion lou go_’nera l an. u,itoun ale raIl Ihm -Sir ‘h arts- f l ig h t  ~i - o ’ s  t o , -  ‘ s ? , i t n ~~~fl0. .i’, s.c- i l  as - u u n , - ° h o , , t )  l oon n oun , -
p o u n h a t o o n m n  -S~s oo ~ ialion t -S T -S u h o - n . u - I o i t os  I m u n u o ~ mujr i .m m o o h ,o ’ s b t n t g  gm- mt m• r a )  In. m , O t - n ) ( i  .11 Ii’. In. s’ it hurt ‘snuc o 1 m m
s u hm _ ’ - spe n l o t  t o u r eo  as t ’s lo u sUppoot iun ,u - ’ s tnnnm -n nu  so l o u - m i  - , o h i o n-u oi’ n ’ s m l  hum- \,i buout ’
uj b i r u o.t ,unti lbm-c ’ I-a ’ sso g nni u nil of o-o i’.I(uns los mn it b o n. uduat -

air ,irn m o - n ’ s  [ hu o- a r rmm - r -  o t o - n i o - u .il u- o n o t m ’ m n u , i I I m o n o - o  asl’m Greater Tempor al Distribution of Traffic at Spe—
upon ,s he h l I lt-v Iudsu- Itiluro’ 1k-o h ‘ s u m -  . i mno h corn- cific Airports: T ha- allot ,iticurt o u t  Ihm’ alrspa ( ,- mm .
p o )s ohoomm , o lua ,s up noo n.’, air nu u t i l i - - - ,unt i plan tao l oIn.  ho io ’ .s t -oJ as o’sso’ntcalln. a problem in ih-u m - rm m nir tg
uunslru t o o  o n . ‘ml , i t u- . no-g ional . ,uncl munmo 110 ,11 autbori - peak a Ion.  ml ’ .  at malor airports An al ’ ,- ’ sm-’s m o n  Ihe
Ito-s produo u - undi’pa-ndt-oit It ou t -u ast s out air t r a t t i c  ~ 

a-sI c -nI , o ,iiu ’so ’s arid couciscquo’no u ’ s oh t m- nipoor al
termina l ‘.0 Id - s  The’.,.’ la t tu- r m u m o -u  ash ’ s  whim h ara- po- .ikurig 01 a( t i n.  it~ .Ini- o’ssa ’ntia l S u h  aru,u Is ‘ s m ’ s  art’
tunno h-d undo’r tho’ FAA I’lanning ( , r ,m nu t  I’ro mg r ,anu’ m , required I u o  as sur a- that ao bo ’ qu at o ’  air t r a t to (  0 t m m n l n m u l

ounst i lu l t-  the basis t u ) r  ao r l ) c ) n F and to’rmina l ~on- o’quipnia-nI is insla l l u - u i  and to ass i s t  the aviat ion
u,IrUo lion ant] u-s I) ,tn’ .ion unc lustrn.- in m aki n g mIt-u isions related to) sc heduling

‘so- I, ii,’
Opportunities for Improving Aviation Forecasts

Current Status and Planned Initiativ esA tonilpar ison bc’tss- c’en the foreca sting needs of
u’s m’ r s  o F  igure 3 : arid m-so ’ s Iong  avnat io n tuu n o -  a s t s has \ h o o ’ I  t i - rmm I 011ral t c u ro- o .1st’. t~ o ’ m i n i - i  u — I s  oil a’. oatuo n i
udt- nt ulmt- d several opportu nities for improving FAA ,it II, mIs  hun. hour of Ihe- tha n. are mum > ,. ntadt’ on an
to ) reo asIs The toIIo.ving sec lion describes major .uo n~ ou on I Ii, .1 on l)or l  basis This is a ,o ’ u n .  u em In. pnoo (‘ - ‘s

unmet borec ast ing needs , ant i points the diro ’o b oo n lit responso’ , the F-S -S is m b ’ .  o’Ioping ii o n o (  asting t~~ h-
oil o urrent and future I c m r d~ ash improvements by t h~ niqut’-. h hal taut ho’ opp l:.’d ntto ro- hroaoils Sb mo l t - Is
FAA. ,inv ha.- i rt g o ie’.o’loped to m o no-i .1st lemporal p ni otoles

Increased Geographic Disaggr egation in the Fore— mit  air ,mrr icr operatit ins and passenger eriplane-
casts: Forecasts of aviation activity at specific lermi- nit-nit ’ . at ‘sp i -o t o m  t o ’ rni m na ls and to ) es labh osh bitt-
na ls arid hubs ao ross the Nation are required to time-of-day prelerenti- patte rns ol general an. mat ion
support such uo hin.- i t k-s as planning tho ’ c apacity re- A quick-response uuniputo r prograrit is as -amIa b le
qumrt ’d for specific elements of th~ National Avi- that can provide dail y ton.st - r  s t a t i s t i c ’ s  for individual
aluon Syshi-ni . determining t he proper role of re- airports , New projects ..-e pharirted that ,s oIl  pro-
l uo n.’o r and sate llu lo ’ airports , and understanding the duce temporal profiles of air cargo operations and
consequeno o”. to the air carrier industry f rom instantaneous airborne counts at spec ibo o  termina ls
changes in route authorizations , Increase d Activity Detail for Air Carriers: Al-

though air carrm u ’r activity is 5, io ho-I ~ ‘studied amid
measured , certain tonec ,tsting requirement . are un-
mel. As a consequence o ut  d i t t o - n o m i g  growth patterns
and s pecial user requirements , t here is a need to
de velop separate loo n - o n. ast ’s hu~ trunk , loca l, supple-
mental , charter , ctonitiuter c,urr uc ,’r , and air taxi , In
additiort , ,uir cargo forecasts should be related to
aggregate economic ac t i n . m ly  and patterns of spatial
dislribution.
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FIGURE 3. CURRENT FAA INITIATIVES TO INCREASE FORECAST SPECI FICITY
A N D SCOPE
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18 Current Status and Planned Initiative s IMPROVE FORECAS TING
Ro’o c ’ r i t ln .  l o s  o - iom p , ’ o I  i t  o )mt o ) ri u , ’ Ir io nu~ iel’s m r o u n .  t Im-

unic lo’Io- nioio ’nt ol m -I ,m ut a ’o h Ion-i asts to ur mon o ,ou o :u m voduma
and o ounti niubo-r opo-naIII )ns , (‘ u n - n -u I at Ins -m i’ , - is The F-S -S is n.s i - t I  alouilt rn i t s  prograni to dc- n. u-lop
tout u’-o’o I ion > o io ’ n.o-Io lum ito ’ ri t out t o o  hni c io um s to u r prom n. -oo i -  .mnno i Int ’ tpr uo n. o - Is four ,- ’  , m ’ stun lg n ia - ibu m uo ic mkig ia ’ ’ . using
ung tu m r o ’c as l’ s of m - n u p l. ino ’ n io - nm hs a rtc h iupo ’r .ilmofls , im n ho - i-c ot uro un ’ua - br i ( am uo b - , - - I t - nt c b ’ , - m t a n im o s ia-’ch n ic 1uo’s
m t t , t l i -u l  b r  Iha supp bo-ti’ic ’ n iba l ,un ar nia ’ r ind ustry, anti i h o- ’ so -  It-i hrtio ;uo -s r , ’ I.mtm - un. ia t i omn ac l I s t - , nou n -c , i ’ s t
on ant t o  onoo r t iet r i c  mn uom oh o -l l ou tomr o ’ c  ash mnlo’ rnat ion ,u I va nua bbo- ’ s  to tundanio’ntaI m -asura- s ot c - c o m no m in
as ’o a hi t ) ni at I ns - i l .  Plannt’cJ I) r o u l i—o is ss ill ohm-n.m-lop fl(’S’m ’ anob ‘ soot i,i l mm I ns i l i , (‘c mimi 1 d u - I m -  ti a- t, mi l u m t u tu  1 ,5m m ou t
oin o oo bo l’s that mono- i  ,l’sh ,un. iahion ad o. Ii, lu-n. m i s  for Iho’ tho u- rno~tJo’ I’s ,umm ’ inc lounh a - o l  ri liii’ ,\ 1 u 1 m u-nn dto  0’,
-SII ,m ru hom Basin and oh’tail the mark et—chart ’ trends
Iou h~’ a -xp o- ’ to ’ d too t Iho’ air c arrio ’r mn iol ustny . Econometric Forecast ing

Improved Data Base and Methodology for Gen- An imFuontan l part of h o o r u ’ u  m s t rn i i ~ n o -sou l,”, in undo’,-
era l Aviation: \bonu ’ reliable data bases must he ‘st .in uc iom ig Io , m ’ s t hue’ha n. ior ar ’uoh quant ils mng basic mu- -
esta blished to assist the den.-ebopment oF forecast- Ia lmor isbmps amou nig ta( Ions I l n , u m  can ho- app lic’d to
mng nio’t hods b r  go’no’ral aviation activity , At nm- s o-ri b the’ F uturo’ In ro’ ent n. -e ,ur ’s the F A -\ has do -so lo  m i t t- o i
it is very tii IF mu l l  boo translate ’ general aviation acttv— .un t ’xto - n’si,- a ’ o’c oo mtounio ’ t  r to ho rm ’ o a ’st ing 0 apahilmbn.
by onto actua l demands on the National Aviation bawd upon modeling nc’ Ia lion’shups among o’ o-

System Much of the problem is due 10 the fact nomic variah lm”s FAA t o  n n o m ,- In o o t o ra ’ c as l i ng is
t hat general aviation is the most dynamic and based upon the assumption that mo-asures r t  as- i-
rapidly changin g r~arI of civil an. ’oatioit and the fact .tt ion a tmv mt y aro ’ ro ’ lato ’d m o imnula m , ’ nunahin.  t o o  tho’ lu - n .m - I
t hat a large percentage of general aviation operates o,t okumest uc i- c onomuc ad o. lv Con’so-quo ’nit lv th a - -o-
outside of the FAA system , Consequently, data on econometric Fo > ro~ ,usl mng models a n -  n u - s l n o i n i ’ s u n .  0’ to
Ihe composition of the h eel and its p.111cm of use o han ging so moe’t o)nomic pal tt - rn s and can he u’s i-d
and impacts on spo ’c t f m c airports are cpan s u- It) hou ro ’cast t ho’ conso ’qdua.’ nco -s resu lti n g 1 m m  a n.s mdc
Current Status and Planned Initiatives varoo ’ l ’ ,- c ) t l n io - . ’ s iF ) lo- tutu n m - 0’ t onommo condItions

When do’velop ing m~ omtomm.’t r ic  toura ’c ,ist models
T ho’ FAA has recentl y deve loped a forecasting (ceo’ Fi guno- 4-  historic -al data , mn o -  gat hered on th~mode l for general aviation that as based upon sys- aviation ad t ivih v v,iriahlt’s to ho’ Iuur ecasl (u’ g air

1cm dy n amic ’ s  tec hnmquo -s Not only does thin. model carr ier enplanemenbc , FA A  flight ‘ s o - nn. ic e s ) and on
ono’o ast the future c c ) un n.o- of genera l aviation ach y- the economk variables I~ - g gro’ss national product ,

mt y, i t  ,on he used to anal yze the impact n ot policy inflation rate , t n. ic ’l p roo  o ” s : eiopt’ tecl to he important
mnm l m at ove s , such as increasing the number of student in determining t he future ( du l l - so ’  out avualioni acti n. In.’
pi lots or raising taxes on aviation fuel , A project is The’ economic variables are emp ir ically screened ,
urn. ?rway to develop a means for forecasting trends and Ihose proving to be t he best prediclors of the
in t he ownership and uti l ization of general aviation aviation variables are n ,- ra in o ,’cj, Using standard linear
aurcr a tt The FAA has developed means for deter- regression techniques , a forecasting model is con-
mInIng alt notmon patterns for general avuation air- st ructed that ref lechs the historic effect mi t  economic
c r a F t , as we ll as for predicting Ihe level of oper- variabla ’s upon the aviation activoIn. - me’asuui-’ . Next ,
abmons at nontowo ’ro’cl airports ~>nd the tra ffic mm’ . assump lmouns are ’ made as to the future course of the
at high-density airports. A prcu~ect is planned that econournic vania hla- ’ s , and these’ values are incorpo-
w ill seek to ascertain if ge no-na ) aviatIon activity rato cl into the forecasting equations to generate Ihe
tore asts can ha’ improved usimig new data ho be- ro ’somll a nh aviation forecasts .
come avai lable from the fixed-ba se operator indus- The act uracy of ,un econometric forecast is lim-
try survey A second project will c’xam mne cieto’rmi- ted by the appropriateness of historical relation-
nanls of fut uro- s lructural changes in general avia- ship’s and the accuracy in predicting the basic
lion activit y demand, o’xogenous variables. As a consequence , these ele-

mncnls are cont inually upgraded as new informa-
tion , omisig ht , or data become available.
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20 Curren t Statu s and Planned Initiatives Current Slat us and Planned Ini t ij t ib a ’s
Tb o— ntn , i jm tnt t o , i o n  I -S ’S to in u i  as h ’s .o n o ’  moo t ’ . ,  go-n c- rate d 1 1 m m -  I -S -S ha’, in u i~um ‘u it - t  ~ u ,i ‘sn. stout civnanuUo S

u sin g m m  o o n n o o n m n u - t n m o  t o - n  h n i u o l o u u ’ s  C urrent at t in .  In. m’ s n em ilo-i mh,’ ’ s t i~u im - o I  t om mo m-u  act the ,,m t o n .  it’ , tub g .-na-tal
It mu c i ’ s o - c 1  ion m l t - .ai~i~nu -g,,nuoni I h i m- s o-  ,io t i S - m l m i ’ s  ‘.5 ,11’ ,on. m , I t i u i t m  Ibis ( ,, ‘ nnc - r , mI -Sn. iaiion D’.nn,uni-u m m.

dust us- .o’c b mm ) th o u’ ‘sc-u Iu oumi  on oppO rt unoul im- s four m n-u - n t tommh.- I  -.n. rut h,’su,c’s t h u  t ,iusal mn t a ’ rao ticun’ . Ihab c- ~ -

prd)n.-Ung ,tV ialii )n i l o ou ro - o .Isbs ç i , t i ~u ’  ‘ -I ba ’ t s ’ .m -o ’ i u  s an imut i ’ s  m mu c-a s o i n , - ’. out  g.- t nc ’ nal a’ .- , i butin J(Ii’ .-
In.- .ind t hu \ ,il im,n t ’. omso ’ ral l  soc ~ouo ’o omn u ounit U t d r—j o -

Dynamic Forecasting tun o ’ lta’sido’s l o m n a ’ c , u s b m m o g  f u t o i rm -  i.~. -n nm ’ n , i l J ’ . m a h i u m n n

In ,un atbt’nipl It) 10)0 115 I mor o ’ o  . u ’ s tmrtg on tat l o o m s  that .it t i n .  ln. thu (, \ ( )  n n n u u o h u - l  - i ’ o b uJop I i l ’ oh to m ’ n. . m l m m . i t m -
ach ua lhy d , t m i s u ’  o hantga’ . rat her than nt u’ uu ’ I, o ~~~~~~~ 

.m n , m m n g c ’  o t t  , m l t i - r n m , u n i n . , -  Itolmo n. actions It bt, ms boo’a’fl

alt ’ n.s nh ml . l Io -so l ) I d -  dynamic - b i t t - n  ashung Io’ hnUo lti i- s ti ’sc ’ cI ho ~ t I n , ’ I -‘s ’s t o m  m - s , lj u , i t u -  tb. mnipao I m on th,-
such as s ’ ,- ’s Io ’ m nu o ln . - n i , mn n nu o ‘s , o n u - ho ’ unt g c ountbmn o-d with F’ ru’ s m o ho ’ m nt ’s m ini ng. lax proposal oun g i ’ u n i ’ o ,ui a’.-i,il ion
analn.- tu o .ul technuqut ’s I such ,i ’s c uos’ .-onipau t anal. ~~~ 

and ho , the’ ,1,ma n 0 0  n m n o u b o i s t r n .  0~ S \b A Tom o h m ‘termu n u t  -

and I n - nc b- impa I ant aln. - ’ sis m and app lied l o u  various t l> u - c - t I m - i  I mini go’na nal a s-iat icim u na’sulling From an mn•
‘s t -c  hi in ’ s n.v i thu n t ite N,iI oonab As-iab ion ‘-o n. - ’ s hm - n ii Sn.- stm - i nt  o n  m o s - in the number oil ‘sIuderut pili ut ~ The C -Sf )
dynt arnm o s ,uIli-rn ;it ’s 100 mh i - - ,u nm hu o ’  t hu s l n m i o  bunt’ undo- n- moc ba’ l Us ,i’.ailablm’ to hu ml h government and industry
lying behavioral pat t i - m is on or der Ito o hm- n . e lo i t i  an to ur m l ’ s ’ mu c ’ , a lobm tir t g Iha’ mtn pat I cml poli n. m f l i l m .i l u s c ’ ’ -

ability to smmu la t o— ,ulto ’ rn,mluvo ’ I t i t m u r u ’ s ( rum s ’ s ,o u n p ,00 t miii ~t m- n n u - u ,ul .1. n , ot m n o n n  .10 t o ,  15

ann,ui, ‘sos is usa-tb lii o I(’termmnt ’ Iha’ relationship among
i - n . m - n u t s  Trend ornnp,uo F arual ys imu u ’ s lmnnat o ”s the ch,mntgo- A NALYSI~ OF ~\~TERN -\TIVI
in has m - l iru e ’ pro b e ’ rh icm rn ’ s clu,’ to tha ’ oct urro’nti o- o t t  POLICIES
one or more u - . i n I ’ s

1-3.- us c o - rh au nmng the int erna l mechanisms Ihal pro- 1 raditio nna ll y, air tr ansportation ar Ii’. 1’.- in Iha’
cb u e  cham ngo’ , sv s bo- n i dyna mic ’s c ann simu labe’ th m- United SI a Ia- ’ s ha’s been gou s ernued largeln. by th m ’
cons(’qdit ’n( C5 ( i t  tutun o ’ ad huc )n ion 0 - n.  u -nu t ’ s  ~Ac such , 0 apa lt i I m l  ut-S 01 ,in. oat Uon ha-c hrno t i m  igs and In n.- the la’ ,a’ l
it c a n  h um-  used to design and t-s ,mlu ,utr ’ the mmp adl tub d ou n i mt - ’s t i c  e(ond)mi( at huvi ln. F t m m w es-o- r . nt - c i-nb
r ub alto ’rn abo, -o- i o o u loo n, t i l o t m o t nu s  In addition , s u ’ u i — m l i n . - i I ’ , -  c -n .m-r ib - , do’mounslralo’ 11-ta t many additional hum n o o ’ s  nt>,,.
I t - s t ’ s  applied to system ulvnn ,umi c models 0 ,iti undo- mnt t luo ’n o e the’ development 0)1 aviation. The o-no’n gs

ate n r o b o t  al anc’a~ n..-hto ’ no - action is boko ’ I n .  to ho’ most r u s u s , environmental co n-to e m s , ‘social legms latio ,n ,
o’ f t t -  11.-c. changing Imfo - s t y to ’ , dF i , iungo mug levels mob regulation ,
‘on. stem rbv na mio ‘, niodels an d - bas o’o b upon a mm. and inflation are o -s,o u ii ~ o Ii- ’ s o ml f acb ours Ihab m o m s ’ .  has-c

oil quanu l m I,o l o s - i-  and c Iualo lJ h on. - . -  c bat ,i arid o-x po ’ r I and may continue’ lou han. o’ so g mtmfu t an t  o - tt ee l’s on a cm-
opinion. Tb,- cardinal assumption us that s’ ,-’stem ho- .i l o u  un I Infonl urn,m hu ‘ I- , t he future o ou n’s a- of bhe ’so -
havmor den s-a-s pnimanil y from it - m -m lhu , u u  k rela l io nt- font c’s us highln.- uno a ’ nl a mn , and an une x iom -n T o il turn
-.inips . lhat us , ,m i h.ingo’ in one elo’mo’,nb ,ut t ~’o Is ,mncj in anu r uuun t -  could dramatic all’. munmuc iol s tht’ most
us at t i c b c -c -I by c hantgo -s on otho’r o’ lem,’nts . Tbo ’ maJor t aretull y t o un nnuu la t o ’ c b b u n t ,u’sh -S ’s a consequo’n(o-
innovation is an ,u h mi o lv t o o  onfo rpor ato ’ luoigm a ’nt taI tb, I is -S is expanding Is aviation to uni t as I’ s lo u pro-
o t’ on n ’ .mo he- r ato umis into th o- slru o tural mooio’I • idu’ a means t ‘I ,tmtaIn. imng the oni’so’quen o”s nub

T he primary advanlaga’ tot ‘sn. s I t- nm dynamics is In. a l to ’ r n ta bo vo -  t u tu rm-  , - n .o ’ n it ’ .  Iho -  purpose us to deter-
a biluly ho somulato ’ ha ni go- Fc)r i - s ,mmni ~ i I i - ml can 1)0’ mine ‘.‘.,un.’s mit whir It o urr enl polio’,- mmiig hl best he
used It) obebt ’rmun ue him.. t utura ’  ch ,uuigo-s in 11-0 Ii. mo uciu t uc-d to 1 m m - m t  pc ubo ’ n i t i al  tuturo ’  c c ) ndo t tumm ts
nolcugy can ,uII u -u t system- It c ,m pac ml ’ ,- ton user 0 oo s t s ,I’s
we ll as In) anal yic’ the impact o i l  n o - g o u i , t b m u r n . -  i ~anga’ Current Status and Planned Initiatives
or so i hi si nlo, - too t o)n-npo’ Iing modes out  lnansporlat ion . Tb,~ primary 0 t imId-nit t-l, ’rnent in bhi’, o ’ I l o u n t  is ,I
T his - a priori -- a ’ - ,l 0 r ir ,ml inn c ob the u - I b m - c  I t )f ptflo- nlta l so ’ rnm ’s to t  aviation s o’nan moo s  based upon a range cub
1)0100 y am h uco n m wi ll allow managers to evaluate the pla iisul ) lo ’ a l t m-m un , u t  o s - i - future’ soou al and c -u m umu om it
impact out c hange without having lou f un s l  mmp lemc’nb condition’s. I ho- lull soom p i ’  tub these’ ‘‘a lte ’ rnatun. m-
t he hange . sc - enartos ’ - l n r , mc ko ’ Is the future ‘.s thin the limits

u m t  hughl y i ’ n . l o , m m n ’ s o n . m ’  gne,ulo’ r than ~ perce ’tot average’
annua l increase ru (,Nl’ T and very Iomited (less Ih.umm
2 po ’ rce nl ,in. 0-rage’ a nm nu al m t  mace in ( N1’ eco-
nonnio growth , I ,im h ‘ so o ’nario assumes internally
co ns islo ’ nt val ut ’s I ron  such social . ,‘o oun o mm c , and

_ _ _  

_ _ _  _ _  _ _ _ _ _  
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Current Status and Planned Initiatives 21
13 —m o l t ’ s luo m l o b um i g mIs  , mu nnu u a l  F o u n t - u  asI I m u n m u - n o ’ n u o

‘s’si.ishiiu gb ,,mt 1 ) 1  m i  I ) u ’ n u - m u m l o o ’ r  t O I ’ i n Iho I 5-5 c o o
‘.ponu’o n o d  s’.-itli o m non.  t o  - m l  m u ’ - sm- s o 0 ,11 n o ’ g o a n n _ m l  t nit-
I i n u ’ n n m  m’s , m nn nb ~m - i unmn,u ns d uring I u ~~’ so - u’ 1 o ~t m n u -

‘Sb i- _ tn h, Io , , ’ sc - I uu uo ’  I -S -S an. u , mtm 000t 0 0 0 n m - o  .1-Is sc o’ rt ’ l in t ’-
‘si - u i tu ’ t i  t t ) r ciu so ussmo)n lit ,I (I (hitmo inn — l i m o mal to t o o  - m ,u’sI
t u g  n o u j u o m  S ‘.s -u-nm- tna ’ ,mla’d m u  da ’t,mrl l o o n  u- ’ o ,uti np lm’ o co rn
n io ito - r ,imrt im i ,- , i ( t on . i t n .  sn. ,m’s lit,’ limo u’s 0 ’ jIl u -n ulno i n u  at

po u l o b o m  at ra r a m ,- t o - us a’s luoi ’ s mon o - ’ s s pnt uoiu o bun .  o h s  u ni— liii- I1m t m , i - n s i t i u - -_ t o t  Ia’ s_ u ’s ,mnoh I)a- uu n. c- r sc- mi uoui ars in

pbo s -ment . po pu l,lImt)n gn i u,,th , o’n vmnoinnnia’ntaI ron- SLus and J une’ o u t I i u ” w hilo - .10 t o n .  oh ,  at n t o u mnhm in., m.’r,’tI

~- n ( u - n ,u l c t , n s  gcu n. ,- nnnn o- nlal ro- gu i la l iu imn aniol m t n t l,mtt ou n ~iirponts n., is Iho’ local topic at the February
-\ — m o  i m m ~~l ap pr o m _ mo it m ’ s s m - s s o - ’ s  Irends in m u -  prob- I~Ii is i ’ r ’ soI v oi l Caimlornia ( B e nk m ’ i u ’ n .  C oonu lu - r o ’ nc d ’  \~o o ’ s I

.11)10’ c- n .o ut ut tcun out  tm-u  hnt nlogmm ’’s tha t o ouu lcf ha’.-o- an ret u n t I l .  ‘.500 ‘su’minars ssu-n m -  o ondcj ‘ti s um ’nult , onn t - -
m ’ l t o ’ o  I on a n. - u a bu m mn l ion o’’.~ iit i,lt’ , lit1’ umnp.t o I t o t m 1 u - - cous in.- in luly .01 the’ 1 r t o ,m ’ r ’ su t ’ .  of \\ ..usho ngton in
s c - I o m ~tnio-n its  in mit rtio ou n l I )t it m’r l u - i  hnnu lo ign. In ,iu hubo ‘o m ’ ,mtt le ’ . Thu to~ iC s  n. . t ’ nu -  s sounlohss o h m ’  ,m s- i m h i o n  ac l un .  Iv

ion - c o  onomo’l n a ‘st no so l o ,  it’ .- a 11,1 l’,’’,i’s and -n. t m - n m  m ~rud I ho gent-n_o h on. n u t  n o un  n dynamic ’s modo’ F .
oI,-unaniic s n n n t m o l u - I - _  . urm- lim ing o lo- ,u’ lo 1to ’d to aid in Th m - r i o - s n  -Snnual I on -i a - _ I  (‘t oro t m - n o - n n m - e n.s ill hi’
o- -_ t m ni. m hing Ib m - iunop, io I oi l  minno- s ~o o- t  t u ’ n l  ‘ soot muu u ’ u  oo nomtto i  he ld in December I°i~ in the 55 a’sho ng lo umi . D.C .
o’s- m - n n t - _  i o n) lutun,- l i ’ c m ’ f ~ 01 an. o , t t u o  nm Jo lo ~ tn. a rea ,- \d d i t i umr u, t l  c on i b o - ro- n im - o ’ . jotd sc’mcnoars are’ bt’nrtg

t m n n - _ n m lo ’ no ’ o I  l o o n  l~I~ l The SS’ ,is hiuigbotn confo ’nenc€’
MU T l\G TH[ NEEDS OF I, - ‘~~1 R~ 

n.,ill ‘ s m ’ n , m -  as ,i uni ’ar -ho ’ rm loot ,ml pomnl in hum- o unna .’nit
I’S ’S i m l i tm ah i ,  0’ It ) upgrade its as o a l mc ici  b c u m o - o  ,mst s The

ho- F’S -S h_i ’s initiated a dialogue’ ,,m th the’ publit lu a u or to pod n.. ill ho- to ra - o , ‘sI rig and 1 1- t o- ohm-c usuon -

users cut Fu n -u u ’sI ’s Thc- n t t u j m ’ i  love cml  Ihis dialogue is makimng pnouo u ’ s ’ s I b u m -  0 u uu n lo ’ n o ’ r l d m ’  ss i ll no slru Iure’oi
to obtain r i -n .  mi- n., and commen l on bitt’ Iet:hniques to — u -mn .  m - as a lorunn boor untk’ra (ion l,e’tn. ,c ’o n I S-S
currently used , too  da.’t ennn m m e  how 11- ito forecasts are Ii unu - m ,i’.Im- n - - and ko-, n m- p no - ’ se -n i I~iIic 0 ’ , I noo nnn bitt’ as- m i t  mon
o’mployed anti by s,huum , to identit .- h unt - i , i-_ t n i -  0 ommun ioby anti g o - n m u - n , ui publac .
qumreme’nbs t hat are 0 urrentl y unfilled, and 10 de- In order to > promote- u’si- r und erstanding ot ut ’ s
n .m- loop ma.’h hods b,> r assuring that to 0 mm-m asts mee b the bcur ec ast , I hi- b - ‘S-S pu h lisb uo ‘ s 

~~
u i’i ma l dtu u n no -nnIs (see

needs ot management The dia liog um- takes the fonm F og u u nu -  f on-i e a c h oil ut ’ s  basu t o , nu- u ,i’sts Re sor b -s
of publications , so’ moo, ,rs . and u mon n to -n o -n c m’s Per— p i m ’ ’ sc-nilui u g estiniato’s not luturo ’ .0. m , I t 0 0 0 u n  m o t o n . - o ( n.- ,
sonal onitac t is emphasuto ’d . and o t nt mu ~i I n o ’ .-oo ’ n. , and t hese reports h e- ’ s o n oh io ’  I b m - mm liii it ho iii ug~ and as-
t o ’ u ’ ohb iau  k are the prrm ary oIo (u-i In s -m s cumplions o ’ n u i ;ul c o n. i -oh ri ul o- ,  ‘loping thu -_ u lonerasI’s

FIGURE 5. FAA AVIATION FORECASTING CONFERENCES AND SEMINARS

Location Topics
University of California • National Aviation Forecasts
Berkeley. Calmforn m a • Avia tion Futures
(February 1977) Focus • Forecast of aviation act iv i ty nontowened aurpo rts
University of Texas • National Aviation Forecasts
Austin, Texas • Aviatio n Futures
(May 1977) Foc us • Commuter Airline Act ivity
University of Denver • National Aviation Forecasts
Denver , Colorado • Av iat ion Futures
(June 19771 Focus • Commuter Airline Activi ty
Uncversmty of Washington • National Aviation Forecasts
Seatt le . Washington • Aviation Futures
(Ju l y 1977) • General Aviation Dynamic Forecasting Model

Focus • International Aviation Actmvi t y Forecasting

Summary and Briefing Conference • National Aviation Forecasts
Washington, O~C • Forecasting Methodologies and Assumptions
(December 1977) ~~~~ • Future Directions in Aviat ion Forecastin g
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FIGURE 6. FAA FORECASTING PUBLICATIONS

Document Report Number Descri ption
• Te rmunal A r u ’ ,m F -nu- ~ ,m sl FAA —AVP—77— 17 • Forecasts of enplanements, aircraft operat ions , and

l, u nuo ia ry, 1977 instrument operati ons for more than 800 ind uvmdua l
airports.

• IF R A non r ,ub t Handled FAA—AVP - .. 76- --1 3 • Fn m mo -c a’ ,t - , of lnstnument Flight Rule (IFRI a ircraft
handled by the 24 FAA aur route ° ~ um o C c- n obnm ~ I cen-
ters (ARTCC) .

• F~ mt - , o ’ , t ’ , (mt Commuter FAA—AVP—77—28 • Fore ~sts n b  enplanemenbs , revenue passenger m ole ,.

A o n l m n n ’ - ’ . A l uvoby  July, 1977 au r c na f b  ‘‘i-b and mix , and operations. Includes h ,mbh

a natmo nal forecast and indmvidi.at terminal areas
fonecasts . Idenitufies those points that are likely
prospects for future ommmuter service.

• F m n i- ,u’ ,l nmf Air Cargo FAA—AVP -- 77—2 • Forecasts of total U.S. domestic and U.S. interna-
A ct ov mhy January , 1977 boonal air n or g n m demand for the time period 1977 to

1988. Contains forecasts of air cargo activity at the
twenty-f ive barge U.S. hubs and documents eco-
nometruc modets on whu ch the forec asts are based

• Major Hub Airports • A s- n ies  of pubtications, one for each ~‘t 24 majo r
Fn , n o- n , u ’ bo ng Publicat ions Fall 1971 hubs. Detailed forecasts for all categories of actov-

by fair carrIer , ca rgo , commute r, etc.) are provided
as well as information on traffic profiles of passen-
gers and operations , airport layout , and other facts.

• Av iation Forecasts FAA—AVP—77 —1 6 • Summarizes FY 1977—88 aviation forecasts by the
FY 1977—88 Summary and December , 1976 FAA. Preseon t - , forecasti ng model s and assumptions.
Briefing Conference

• Forecasts of Worldwide FAA—AV P—76—18 • Describes an econometric model for forecasting
Aviation Act ivi t y November , 1976 worldwide aviation activity. Forecasts of the world’ s

air carrier turbojet fleet through 1990.
• General Aviation Forecasts FAA—AVP—76--7 • Forecasts of total (towered plus nontowered ainports)

1975—1987 , State , Regional activity in terms of total local and itinerant op-
and National Operations erations.

• General Aviation Dynamics FAA—A V P—77—20 • Presents a dynamic simulation model that can f ore-
(four volume report) cast general aviation activity, evaluate alternative

policy act ons, or perform sensitivity analyses,
• Military Av iatuon Forecasts FAA—AVP—76—15 • Forecasts of U.S. mi°itary aircraft in service, hours

Fiscal Years 1977—1988 September , 1976 flown and military air traff ic workload at FAA faci li’
ties for fiscal years 1977—1988.
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CHAPTER 3.

1977 FAA AVIATION FORECASTS

itt’ lt i ”7 I -5.-S .ts cation tort-c asts are presented in Economic Growth 23
this o itaptt ’r . l n . s m o  o atego noos of borecasts are prc) - The economic recovery that began in lI l t-

d c c l . c o m e measuring overa ll ac t in. uhy ot the various is assumed to continue through ( O 1 13 n.s ob h a 5 1
an. i,~bion usen group’s ,inoi the other dealing with p0- ri o mit real grc n.c- tit anlit ipateti b u n  tho ’ I ,nou ’ss N i
0 upe ’ nat mona l s e - m n. ice- pnovided toy the FAA . t ional Product (( NI’ in 1 017” ( )n.’m -r t l’e’ t u  m o m  ast

FAA Operational penlc) d, annua l grcuwt it boor  ro’al ( Nl~ is u - s u i t - u  t o o l  to
Aviation Activity Services ave’nage approxim abm’ Iy 3 5 pc ’ rc o-ni t . sconio’ss- h,ob unit no-

• Genera l -S. cation • Total Operations optimistic than the’ 3 2  pert o n t  b oro n act la—I n. u ’ , mr
• Air Carrie-n . • lnusbrum o.’nt Growth scu ll lie gno -abest in the ’ n i - a r  i u bo im m ’  a—

Operations result of tax relief anti the ret o’ntl~ en,uo ted uu h ’s
• Commuter Airlines • IFR Aircraft Handled program, Beyond 1q85 , a 3 1  p a-rn u-not  , ts- m ’ m , me ~m ’
• Slihibary Aviation S FInghI Services growth rate is projected , wh mo Ft is co o n n ’ s i ’ s ta -un n  ,s lit

last year ’s forecast.Current-year status and 12-year forecasts IFY 1978—
89 are presented b r  each forecast variable. In Employment
addihuon , a h noe b sketch m ’ s given on the methodology
and assumptions emp loyed in each case. More de- Slrong bnc ro ’aso ’s inn employment 2 8 (mu-ni u- n ot ant
tai led o-s p lan iatton s of spec ob ’ m toreca b ing models nuall yi are anb it mpa be’ci Four  Ito’ no ’maiitdo ’n ot t thu
can be tound in the Appendices. The fundamental 1970s , again due primarily t o t  the n m - t’flll’. i ’n n , i t lo ’ti

socioeconomic assumptions under lying a ll fore- jobs program This gnowlit na b ’ u ’s ( ‘s l u m -u It’d tot  tall
0- ash’. ane a lso summarized in titi’. chapter slc ’J ( Iilv through bitt’ 198(3’. ,u ,m .ragm nug appnosum,ihi’I,

Besides lho - ’ so - baseline torecas hs , whic h chart the 1.6 per eflt l as tho’ u- I t o - c t o i l  lho’ ‘stimul us pro ign ,mno
urrent ly ~o’ rn -oved “most likely ’’ future for avi — fades and as the size 0)1 the’ labor h o n  a ’  grit,,

atuon a c h o v o t y  and FAA operations services from rapidly.
1978 Iitrotugh 1989, a lternative growth scenarios are Inflationpresented in an attempt to bracket the course
tuturo ’ aviation might hake should economic condi- As measured by the (, Nlm det lato>r , irub l,uti cm ru rati ’s
tions occur t hat diffe r markedly from t he baseline, of 6,2 percent are assumed for l°17(l t i t ro nughi 1 0110 I

~oIIowed by rato- ’s averaging SI) po’rd ent through

BASELINE SOCIOECONOMIC 1989 The average annual inflation rate tuin,n. an t o n -

ASSUMPTIONS 
ipaled b r  lb-ne forecast period u ’ s 5 7 percent lower
that -n bite I, 2 pert ent pro’dio It’d last year ,

In 1976, the economic outlook was characterized Consumer Spendingby short-term optimism evolving to greater caution
over the longer term. This year the overall outlook The ;ncrea’se m i  personal disposable income antic -

remains s imilar . Recent economic programs en- ipated throughout the forecast period will encour-
acted by Congress—tax incentives to spur employ- age consumer spending. I however , persona l cuti-
ment and tax cuts to stimulate consumer spending sumption of s o ’ nvmo e- s us not expected It) increase as
—---~are expected to produce stronger growth through rapidly as GNP, Consumption patterns ore expected
1979 than predicted last year. However, over the 10 shi ft loward the purchase of fuel and bueI -i ’ bbo -
longer term , strong growth is not expected to be cient durable goods. As a result , the use of aviation
sustained due to esca lating fuel costs and the prob- se rv ioo -s would weaken somewhat from past trend ’s
able imposition of taxes on both domestic and in ro’lation n to GNP growth,
imported petro leum. The overall outlook through-

Fuel- o out the forecast period is for moderate economic
growt h, declining unemp loyment , and decreasing Fuel ost s will ruse 7 perda- nit annually throughout
inflation (see Figure 7), The following basic eco- the forecast period as a result of p roo o’ increases by
nomic assumptions—which are based upon the the Organization of Petroleum Countr oo ’s (OPEC)

7 W harton tong-Term Industry and Economic Fore - and domestic oil. This projecbi oo n c lot -s not include
t asting Modt’l-~underlio’ all FAA aviation forecasts, increases due to possible imp . , o t iou m n of domestic

taxes on aviation fuel, The baseline forecast assume’s
thai fuel usage will not be restrict ed by forces other
than price.
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FIGURE 7 . ECONOMIC ASSUMPTIONS UNDERLYING BASELINE FISCAL YEAR
1978—1989 AVIATION FORECASTS

1977 1332,3
GROSS

NATIONAL 1982 1594.7
‘ -I PRODUCT

1989 2006-5 
-
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Regula bory Reform 25
AV IATION ACTIVITY FORECASTSPnopn’~t’oh r o - u ~iiI ,i t o i u ,  me t oo m n i n  unoi s s in bi t t -  I i - ~4 i ’ I , i b i n . u -

p 0 0m m -s’s u’s du’smgno’d l o u  ‘. t u u ’ n n y t h o -n n  o c) nn po -I o li sa - General Aviation
niianko- t 1 ( 0mm t - ’ s  ~s t hin lite ,ior 0 , u o n o o ’ r  m n i u l o i — t r n .  I ruI nS
ani ol o -x pans io mi ‘ m l i i  i - s u s h i  iii.t ,ond mu , -,s no n ~in Lu n.~ in t i lo l  ~iETHOD~T,~LOc Y AN D ASSUMPTIONS
jot- ac u h u h ate’( l as n. s - i o t i lo l  ,ihi ,inth ct tnni o ’ mui oh c in ipro ) t i t -  \ho o ’ s l  tn t nc ’ (  ,isbs of g -nenal aviation ,on b in. ob ~ ,nn t ’ de-
,ible’ 0 1 o u i t o - ., Pnco p o o ’ s o-c h o i ’o ~i u I , i b u m n s  no ’ hounn u n.s - oo c i lt l also n mn. - o ’ n b from an econiometnot model th,it ro ’ lab o - ’ s
I ncun. cli- u ,iu000 r’s wilt i. tni- , ubo - m ohi~i ot’ t iu onO ott t O ri- su b measuro ’s ou t  an h i voh y  to economic and demograp hu n

o n O~ u ‘ nnco i i  n ~t~u- commuter s i - nyu ~- to small torn-  n.- ,an i,i hle’- , Both the ’ mtide’penido’nh es ong e nn ucu n.,n no
muni t o  -

~ ann h al locs- ommuter 0 ~i O 0 i-n s h i m  operate ables , n.n. hum it come primaril y from th u 5’, l n , ur t u inn
rjz o -r ai rc raft . E onornoc - Forecasting -“slot h-I - and Itt- mo-a su mo ’ s 0mb
The impacts u t  some Form ot regulatory change avia huon at t ivity do’riveti from this mode’l ant ’ sum-

are antic upate ’ d to become t- t t i ’ n  t i n .  e by l°17’t or 1980. marized in Figure’ 6, The fundamental ,u ’ ssu urn phi o m no s

-S’s a consequence , t he estimates 01 these impacts underlying this approach are that Ito’ various ma’ ,>’.-
have been incorporated into the to nc ’ ,ists begun- ores c ob aviation activity are rc’latecl Fo Ito’ lo ’ n. - t ’ !  o i l
nmng on 1979. T he principal o’ft’ech has been a de- economic act ivity, and hitab Ito’ various ,iu t i n .  Iv

re ,use- in Ito’ air carrier operations (tore-cast and an measures are dependent on one’ another inn a ‘spo’-
inc r c a — u ’  in commuter opt’nal icon ’s as some’ markets c iu i n  way. -

are’ transferre d From air cannot - n  It> commu ter st - m s- ic e .

FIGURE 8. VARIABLES IN THE FAA GENERAL AV IPT ION ECONOMETRIC MODEL

Independent Variables Derived Activity Measures
• Gross national product • Number of aircraft.
• Civilians employed. • Active private, student , commercial , and instrument-
• Plant and equipment expenditures by the rated pilots.

aerospace industry. • Itinerant and local operations,
• General aviation cost index. • IFR departures and over flights,

• IFR and VFR flight plans filed,
• Pilot briefs,
• Aircraft contacted.
• Instrument operations.
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26 \ m hm n.- oly mea suna’s not e’shomated by this modo’l Fleet Composition
art- go’nerale’d trom a bmm e’ -su.’ries anal ysis. Eu r o- n ,t.t’s Status: Smng k- -e’ngimi - Posl O)ri aim i r o t h  totak ’d 144 -

cit suc h ,-ariables as average tours flown per open- 
~~~ on lanu ,mry 1. i u~77 nepre’senting ,t p( i ro o s i u u i , i b o ’ i y

aloon and avo ’rage Fue’l consumption per hour are 81 pe,co’nt ( ml t he general us m a h i o o u n  ti m - i - h  Tht’ no--
taseci on historical trends . These r , Ot ic o s are then ma mnung 19 po’r emil n.’s ,is dloshnt hute( l  among mult i-
app lied 10 tho ’ operatm onu ’ lorvt asts to forecast tours engine piston air rafh 121 . ItS ) , tur hinit- auro raft
f loss n and Fuel nunsu med by genera l avmation . (4 4)10 ro torcra f t  4 5 ( ( t t r . arid balloons , dirig ible ’s,

and gliders I 1. 2(l( l~STATUS AND FORECAST Forecast: By P111°) the niumha-n oi l  singla ’ - eng mnno’
piston aircraft on. expet ted to mo m ru ’ ,i’si- hum 225 ,8 (X)

Fleet Size and account bn o r ‘7 S 
~~ 

c-rib oi l  t ha’ l u - u - h  Uv 1
Status: Tite’re were 178,300 a ircraft in the general mulliengmne ai m raIl wil l  r i - p r o - s o - n o t  14 1) pero e’nt oul

aviation fleet ,us of January 1, 1977, up 5 ,6 percent Ito’ b i t - i -h , as compare d to )1 .9 percent in 1~l~ 7 The’
from the preco .’ding year . Distribution by FAA ro -gion higher n o ’ I , i h i n . o -  gro’.vtt malt ’ in rnulbit- ngini t - aur raIl
is —hon., mn on Figure 9. compared n.s It sing le-engin - p ict c in i a o ro raIl pomnls

Forecast: Tite fleet is expected to increase to ho inc ra - ,>su -c t sop h i ’ s t i c  ,tl000 ’ m among general av ia t io n
234 ,4(X) by 1982 and reach 291,300’ by 1989. This pilots .
trans lates to a (u pemo ent inc ro ’as o- during thu.- Icoru--
c a s t  period, a 4.2 po’rcenl average annual increase Hours Flown
set’ Fogu nu ’ 10 By comparison , t he average growtt Status: Based on preliminary daha . hours t l coss ni in

nate w as 5 percent during the 1°)7 1 77 period, general aviation a i n c na b h rea( hu.-(I (0 ~ mu llion on
Strong average annual growlt us Forecast throug it 1977, up f rom ( 0 ~ 1 mi llion on P)7(o Tito ’ l b  I°° ’~1982 r S b  percent I a ’s a 0 0  unu ’s o ’q ue nc u’ of domestic cent increase ’ tom 10177 sn. ,). .1 g lu t In. lc)wPr t i ta n Ito’
economic i t n u l mn ut ’ s , F l u  in.s t ’ vo ’ n . a t l e ’r 100 )2 - the general 5 4 percent grcos , It in 1 m)7(~
aviation t o - u - I  us espo’n to- c l  to gums,’ at a lnmn.s u- n annual Forecast: Tte number mob ht>urs lii,, on is hon -i ,i’ ,b
nato ’ 1 2 l o u -nm i-nI as s i gn i i t ooa n h lv tigte’r fuel costs to increase ho (ill 1 million Ins I t l l m i  n.s ho c h is 04
t, m k u’ o ’ b b t ’ m  I t ” ~ e’nt higher tha n thu.’ 1°)7T’ tout , i i 1°m s shu n., m n in

Figure 10, t his translates to a 4 . 2 percent ,1n.o ’r , gu-
annua l growth r,o ho ’  down sh,n nis froni histor ical
v lues (the average arnnual increase ss ,o’s ), 1 (nu n

~~‘nil from 1~
(
~ I througt 1°~ ’7 ,, - \ g ,u i nn  Ito’ ( mon. ,  u- n

growth predi lion u’s duo’ l ou , in oh no p ub -cl sharp ly
tigter fuel o io ’ s t .  to m general ay iat ion .
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FIGURE 10. GENERAL AVIATION FLEET SIZE AND HOURS FLOWN

28 FI ~~0~t Smze

10 173 111
1977 III . 

- 

______________ 63’~, I nc rease

1982 111 - ‘ ‘
- ‘ - -~U~1989111 •~~~~~~ ‘0 ;-~ 

~~~~~~~~~~~~~~~~~~~~~~ 

-
-

~ 
Aircraf t  100 200 300

(thousands)

Other

Rotoc raft

Turbine

Single-engine piston

~~~ Mult iengine piston

Hours Flown

1973111: ~~~~IMI_— 
- 
_ _ _ _ _ _

1977 III ~~~~~~~~~~~~~~~~~ 
— 

64% Increase

l%211U __,,_.4_

198911 ‘ : “ ~~~~~~- -

0 Hours Flown 10 20 40(millions)

Other

Rotocraft STATUS
Fle t: +58% Growth

Turbine Hou~ +3,6% Growth

Single-engine piston m7-1s FORECAST
Average Annual Growth Rate

— 

Multiengine piston 
~~~~~ ~~~

_ _ _  — -- - ---
~~~~~~~~~~~~~

-- —  —



T

Acti ve Pilots T ho - r , - - , .‘nmuo’ pa— .tngi o m ul a- m o n a- n ac t is generated 29
h u r o n  hlou- 0 ’ : Oni onio’ onm c do-mancl b o no ’u aslung mo clelStatus: On j annuar~ 1 b °~ ~

‘ t ha’ ra ’ n., u -n a ’  ‘41 2 72
at b m n . o -  pilots , up tnom the 25 ‘ ‘i n u- ; io on ta’ol o r oo - ‘.~

.,u < i( m u ’ n iling 0 b n , m n , i m  b u - n u s t i t  s t o muu ’ o  asts are’ based on

i _ m r  i o n  \ l c os b oF th i’s on ( rI- _ i s o -  s, a’s ~ m uun m u - n o t  m O o n  I in m i n e - s m - n  mu ’s ,inia ln. ‘sus , n., Or atljiuslrin a ’ n nls rn’iatlo’ I on

Ito’ nurrha’r oi student p il ot ’s i up by 11 ,82 11 1 ~ 
h,iinga’s in 0 no.1 ’s anod : 0 ,  -s  55 hen ((ost increase
isb n Ihan bJ no’s (co n o”.anip lu ’ , airline prof itahm litn. -niunihen oh inn’stnurflo ’nl - rat t ’eI pilot’s to t _d o - u )  2 1 1  (i--I

a’s m o b  lanuan’y 1, 10) ’~ ann increase 01 “ 41 ) )  m o s t - n  Ito’ require-s _ uo ’ mncro’aso ’ in load-factor Similarly.
c haini~u~s in aircraf t  si/c dna ’ m i ’ t i o ’ u to ni in the as-erag el int -s  ious ear.

Forecast : The ne-mhe’r nob go - n o u ’ r a l  ,m n. o , ut uo o n pulobs so -a l o n g  capac i ty .
THE MICRO MODEL u hulo / o - s  mndmvndua l forecasts

u’s expec led to) nm. n u - ,usa t o o  t)()(> 8(X) Ii. 1982 22 per- 
b r  i- _ u i h ,mn ni p n in tha- industry as In. basis Thisi t-o u t and to 1, 122 mOO S )  on 1~ 8°1 ( 51 pt -no o’nI’ - so t’
mOdt’l is u’se’tl to t oo r o ’ c  a-~F fleet s u e , hours and mulesFigure 11) 
by equipment b\ pt ’  and, on conlunction with the

Air Carriers \ Iac ro \loido’ l , to forecast operations. The driving
v an ma blu’ us the number of aircra f t , by hype , each

An air u a r n i e r  is defie ,”d by the F ‘s’S as ‘any moper-  
car rier has on hand and on order . Estimates for

abor oF large ,u un c math that transports passe’ngens or tutun e typ o ’s and numbers are made after disc us-
argo for hire. ” As seen on Figure 12 , the FAA c las- sions n .s o t h  many am carriers and w ith al l  mabor

s mIt e ’ s tho ’ air carrier industry into eight groupings, dome stuc aimu raI l manufacturers , Estimates are mad e
\t pro-sent . Itene are ‘~) arruers operating 2 ,505 air- an. to the’ number of additional aircraf t  orders , he-

craF t The t)peratoons at FA A-towered airports and yond those announced publicly, t hat will he me--\ R1( ( ‘ s by these ~~ carriers , along wu l t foreign air quired to meet anticipated lraff ic growth , provide
arruers s o- r n .  m g  FAA-towered airports , are the ones for retirement of ai rc mall , and allow each individual

inc luded in Ito’ce’ fono asts ai rline It) maintain a competitive position with
other airlines. ludgmenl , based on diccuss ucnns with

METHODOI OGY AND ASSUMPTIONS krnon.slo’dgea hle peop le’ within the industry, is used

Passenge r Forecasting Model to pro ject forecasts beyond the years for s’~ tmc h
in fonm atmoni is available. Service patterns and fre-

-‘S in carrier demand forecasts of revenue passenger quencoc ’ s of service are also forecast in general
molt ’s ( RPMs) and enp lanements (ENPs) are gener- lerms after discussions with members of the in-
abed using an e’conometr ic forecasting model de- dustry. The micro variables used and associated
nived from h i sbo ro oal no’lalionsh ips between various assumptions art- described in Figure 15,
measures of economic activity and air carrier de-
mand The’ economic variables used in this model STATUS AND FORECAST
are summari zed in Figure 13 , Fo r a more detailed
disc u’s’s ic n of this model , please refer to Appendix Revenue Passenger Miles
B nob thus report Status: Revenue passenger miles (RPMs) in-

Generally, the model shows that demand falls as creased 6.2 percent during FY 1977, w ith both
air fare ’s increase , and that demand r ises with in- domestic and international travel showing suhstan-
come , population , and investment , Of course, the t ial growth, Domestic RPMs were up 6.4 percent ,
toir euc as ts assume that historical relationships among while international revenue passenger miles in-
Ito’s.’ variables will conbinue into the future , creased 5. 1 percent , when compared w ith FY 1976.

Forecast: Total RPMs are expected to increaseOperations Forecastin g Models more rapidly t han enplanements (93 percent growth
Two additional models--a macro and a micro by 1989 versus 80 percent), reflecting an expected

method- are emp loyed to forecast the level of air rise in average passenge r trip length . Domestic
cj n nmo ’ r  , u o n o naIl act iv i ty and the anticipated work- RPMs are forecast to increase from 151 3 billion
load at FAA facil i t ies . Forecasts from the two in FY 1977 to 289.1 billion in 1989, In the inter-
methods are compared and adjusted to achieve national market , RPMs are forecast to grow to 70.2
0 c uns os lo- n ic  ~ billion in FY 1989 from 35.1 billion in FY 1977 (see

THE MACRO MODEL forecasts towered aircraft Figure 16).
opo’nations tr im the total air carrier industry. Fore-
c asts of passo-nger traf fic and the industry’s operat-
ing behavior Form the basis for this model . The

• varia bles used and associated ass umptions are as
shown in Figure 14

- “- -— —-‘ — ~~~~~~~~~~~~~~~~ - - -—-- --



FIGURE 11. ACTIVE PILOTS BY TYPE OF CERTIFICATE (SELECTED YEARS)
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FIGURE 12. AIR CARRIER GROUPS

No, of Carriers Fleet Size
Trunk 11 1,736
Local Service 18 493
All Cargo 3 34
Supplemental 6 73
Helicopter 1 4
Intra- State 5 48
Contract 20 97
Travel Clubs 15 20
Total 79 2,505

31

FIGURE 13, EXOGENO US VARIABLES EMPLOYED IN THE FAA AIR CARRIER
ECONOMETRIC FORECASTIN G MODEL

Economic Variable Function
• Personal consumption of services. • Represent the impact of income.
• Number if civilian s employed. • Reflect the impact of population growth on demand.
• Gross investment by the air transpo rt industry. • Act as surrogate for the level of service available,
• Deflator for personal consumption of transportation. • Reftsct the impact of price competition from other

modes,
• Index of au r fares, • Measure the cost of air transportation,

FIGURE 14 , VARIABLES AND ASSUMPTIONS IN THE FAA MACRO AIR
CARRIER FORECASTING MODEL

Variable Assumptions
• Revenue passenger mules. • Economic assumptions are the same as those used in the air

carrier demand model,
• Average passenger load-factor , • Load-factor will increase gradually from 55 percent to about 58

percent by the early 1980s,
• Average seating capacity. • Average seating capacity will increase by about 4 seats per year

as a ir carriers attempt to reduce the cost per seat-mite by
purchasing more wide-body aircraft arid adding seats to the
existing fleet,

• Average stage-length. • Average stage-lengt h will increase by about 3 miles per year ,

FIGURE 15 . VARIABLES AND ASSUMPTIONS EMPLOYED IN THE
FAA MICRO AIR CARRIER FORECASTS

Var iabl. Assumptions
(Based on Discussions with Industry Members)

• Airc .aft Type
• Two-engine • Continued introduction of DC—9 and 737 (both new and purchased from

trunk carriers) into local service carrier fleets.
• Replacement of remaining turboprops with twin engine standard-body

aircraft in late 1970s.
• Introduction of a new wide-body aircraft in early 1980s.

* Three-engine • Continued introduction of wide-body aircraft and 727—200.
• Introduction of new aircraft in early 19BPs with seating capacity between

727—200 and wide-body aircraft.
• Appearance of stretch versions of present wide-body aircraft in the

mid-1980s.
* Four-engine • Continued retirement of nonfat’ and older fan-jet aircraft,

~~~ 

S Continued introduction of present wide-body aircraft ,
- 

. S Seating Capacity • Continued decrease in size of the first class section and a concomitant
increase in the coach section.

• Completion of the one-seat increase in the number of seats abreast in
wide-body jets by the end of the 1970s.

• Passenger Load-Factor • A gradual increase in the load-factor from the present 55 percent to 58
W percent by the early 1980s and then remaining at this level through the

forecast period.

- . . T~~ 
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FIGURE 16, AIR CARRIER PASSENGER ENPLANEMENTS AND REVENUE
PASSENGER MILES FISCAL YEARS 1973—1989
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Bi llions

Domestic FY 1911 Status FY 1977-89 Forecast
(Growth) (Total Growth)

International Enplanements +6,5% +80%
Revenue Passenger +93%

Miles +6,4%
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Commuter Air Carriers 
~~~~

MUHODOL OGY A ND ASSUMPTIONS 
____

Fo ni’ a- .r~ oi l commuter airline a c l o v o t v  are sum- -
~~

niari,e- d on tho- ~ i’ I -\ ‘\ “ss a t oon f’ore( asIc or the
Ii rs t  lime -\u ’i 0’( onomelru( muudi - I  ss as used to
~ o -u’ o’r, i ?O’ l ,~~\o’ ,ir nat iona l and terminal area l oo n ’ 

-

_________________

(,ist-. for commuti- r pa~ci’ngi’ r i’nii lanements , oper 

-

________

ion’, and li- i t composition ton t he 411 contiguous
sl ,uto- ~ arid Puu’ rlc ) Rico In addit ion , those points
Iu k o ’ ls  to bed onle ( ,onid idali’s lou commuter service
in rutu re ~ o a rs sso-ni -  identified.

lssoi  ‘-t-Is iii nationa l tor i-c a’- ls are prov ided , one Revenue Passenger Miles
lot all p0000ls r i - c o o s  ou rs . ) co m muter se rs n s. in 197~
and u ro i ’  to or rue -cs points lo,s~ ong potential for corn — Status: Comr-nuk-r u i ’ s i ’uu u o .’ passo-ngi -r mdi’s m ci-

rout ‘r operation -, T hese un-cs- points include 110 ( .2 1)0-r i ent during 107 to an i-cl mated (o °)11 8 mit -

0 urrentl y s i- ms i’d hv CAB cert i f icated route air car- lion.
ri ers , hut averaging less than 40 enplanements dail y Forecas t : Commuters o r -  i ’s r~cr lc’c l to us a total

of 1 ° i bil luou t i , scsi ’ ru ~ i’r riii I~ s in 10)110) This is 177on 1 171, 01 these , 12 are served by Air ,\iidwest
and Air Nt-w Eng land (newl y cert i f icated route air tx’r(’cnt higher th ,iio tin- i’stur i , , ito ’d 1°177 li-s ol and
o , i r ru ( - r c  who ,ire likel y to continue si ’ rs-o eu , and 24 f(-çir (’n’ni lc art 8. °1 (wr(’o”nt ac - i - r age’ annual growth

are currently served by commuter c a r r i e r s . There ,i li’ (see Figure 17

remain 7-1 points that have potential for transfer of Aircraft Operationssi rs C C ’  to commuter ’- There are also approximalel y
~(1 (iommunuties not c u r r e n t ly served , hut wit h a Status: There w e re- an estimated 2 S million corn-
popu lit ion base and degree of isolation deemed muter aircrat t  operations during 10177 , up 8. 7 

~~~~~~

s u l T i u  (‘nI to , su pport o w  commuter ‘ R I  e cent from 1976. These lo g u no-s are l),isi ’(I upon  an

Enp la roements at Puerto Rico ire presented as a estimated 4 8 passenger boarding I,le b r
ci- parate tore casf  i l-u ause of the different character— Forecast: A total 0) 1 4 0) million operations are
istics o f that n’rc u i’ A detailed presentation of expected in 1989 , 96 per t Cot higher than the 10 ) 7 7

commuter air amn o i - r  l oo n -c ,isls us found in t he FAA level The passenger boarding factor for current
Pu bIR alion Forecast of Commuter Airlines Activity points shou ld increase to 6.0 (from 4.8 to day - los
Augu s t  l i) 77  1989 and to 4. 3 or Ir ansl o - rs and ni’cs poonls lOom

3.7 curre ntl y .
STATUS AND FORECA ST

Air CargoPassenger Inp lanements
METHODOLOGY AND ASSUMPTIONS

Status: Commuter ‘, i- rv o ( i.- has expanded to the
point w hert- it is now available at 789 airports . Air cargo loren a c ts  are made using econometric
Passenger enp la nc mo -rrrs have also climbed steadil y, forecasting techniques. Forecasts a n -  macic fo r
reac hong 6.5 million on 1977 , up (10.1 percent from freight , express, and mai l. A to ’ . ity is ,issumed to be
1°1 7(,I. a function of the general economy or the United

Forecast: Commuter enp lanements are expected Stal e ’s and ot ’ ~ wor ld trading part ie s the growth in
to tota l about 14 5 million by 1989 , up 121 percent t ime-sensitive cargo shi pments , and differences in
F rom 0 17 7 This total includes 12 2 million c’rip lane- qual ity and prii c -s oor air and surtace transportation
ments from existing points so ’ rvc ’c l by commuters , modes.
~Itis an addi tional 2 3 million from potential future The relationship between Ihe’~e’ quantifiable van-
p~ uuils of servo i- Average annual growth is forecast ,il)I(’s and air carg o t ra f f i c  is estimated in econ—
to be 7.5 percent thro ughout the forecast period. onietnic foreca s l ing models One model forecasts
This  strong growth continues recent trends , and is revenue ton miles for domestic air cargo , while
a ru- l Ion loon of the added impetus of anti( opated b red asIc ol revenue ton miles for iniporls trom and
regu latory change that would enable i’rlifocated air exports to six world regions arc’ a cornpl ished by 12
carr ie rs to abandon unprofitable, low-volume other models .
points and would encourage , and at some points
subsidiz e , co m muter entry iscrt Figure 17).



FIGURE 17. COMMUTER CARRIER PASSENGER ENPLANEM ENTS AND
R E V E N U E  P A S S E N G E R  MILES , FISCAL YEARS 1973— 1989
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FIGURE 18. AIR CARGO ENPLA NED REVENUE TONS AND REVENU E
TON MILES . FISCAL YEARS 1973—1989
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l o u ’  t hirriu’sti i niode) is b,ise’cl upon historical Revenue Ton Miles
(NI’ it,ul,i i s r o- p i o r t o- o t tu ~ thu l)o-pa rtmt’nt o i l  (‘om— Status: Total , io r u ,ioy,oi ri- c u-no n - ton  miles sce r i ’  up
iii, i i . ,u io c t tipOfl o s  o ’ u o u i -  loin oiiles , i . i t t  as - r_ ige 1( 1 1 l ii i o- u o l  IC) 11 <I 1)0 1100 ) 0 in l’i .—— l)orm-sli all~- ,
r u ‘ r ‘iii - s ‘ ( u s - ri onst.lnt do l l ar—I loo r alt sc heduled the In rease sca c  io I ui ‘ no  i - r o t , and internationall y t he
and u r u o r r s ’  I r o ’ o f i i l u ’ i l  elonie’slii air argc so-nc ’ ‘‘‘ as tc i l  it S % , is  up 111 9 o ’ - i  ‘ ru t
ru- p io r t u ’ d l  lus the I -\lt This tinle po ricol t r io i o u  l o i s  i 

Fore(as t : I )o iri sh . .01 i O r ~u 0 , 0 - r u n ’ -  to  o uu r l i i lu’ s
s ioI) s I ,irlI al c an al ion ri c o o  , , , con r oo ,i( t i s it’. l i i  Ii 

o’s~ u o’o -i l  t o o  u ,  o r , - tli,iri iii it i l o lo— 0 lo u r u ui ~ r u t- liii. ’ -

nodogo al o i r r u o i s , i t o u i u r . ,lrl(I a n un ri _ icing i ’  ,i re’u oi -ss 
i, i t ; eniiocl . i s in o)  roo m -I -I Iiillisiri in 1 ’ O ~~ Ic, 8 1

UI rl r o’ t o o ’ r o o ’ t  i t s  ol air so-us i o o ’  billion us 1 01( 0 \s o ’ r , i ~~,’ annua l i~o o  usc ll u ill ho’
The ’ inter n ational rioc~ Ie ’ ls are lo as i-d on a 0- s e _ sr 

0 . - i ,  i ’ u u t  I ru’igl il ,unoI u - c l o u t ’ s i n ’  1 0 0 1 4 ’  i t  to c ’ o i sc
hi nO’ ~i’ u i- c  11 ‘U~~ 

‘ iii 1 5 imports and i-s poils it ,u 7 n o - r i o - r u  , i ini i s.o. i  I r,iti’ , cc l i i ) , -  mail w i l l  u: os
air as i o ’ t o i o r l o ’ul Ii’. t loi’ 1)eparlrnt_-nit o i l  C ommer e, 

2 ‘ u’ - r u t  ,u so ’ ,iu l r i r ’ ’ u u o , i t r o ’ r u , i )  iii I .i~ i.)iO 1 , 5 0 - r u i n -
and on is o - n m ) . ’  r i - si -r oom - ‘.-uf ’li ls on constant ( tO l l , i nc  

t u o r u  r o o k s  scu l l  rio u - i s o ’  u i u , o r u ’ IFo,ui liii pi- ree nt  lostom a ll so heduli’d and nonschedule’d internati o nal l’i; ’ ,it ,ur OS .0 ’’  s o _ u i  Is o: u o  us ’, lu r~~lu’ iii 114 ~n ’r u i-ru ’air ia ig io  s o - u s ii i - . o i l  I S  lUg i , o r n i o ’ r s  b o o n o ’ i o ~ri tUg ‘ i .  ~~~ 18
r i ’ s  i ’ u r uj i ’  data , i r o ’  riot ,ic ,oola h li ’ , an d it is assumed
th. ur ,os i ’ r ,mgi-  0 -s  f r i t o . -  s i - l o i s  w c uiol d he equal Iii the Military Aviation
vo Ids ol I_ I S  t lag u , i i r o o ’ r s  T lio- riationi,i l ( NI’ is
u- -i -i t as a o. ,ir o,ul o le- l oon  V S o r r o r u u o i  Ic arid ali ,iggii- - ML I’HODOL,OGY AND ASSUMPTIONS
gale gross I u o o o o l u u u  I iii 1 5 o l i o i h i r c  us used Ii or (‘ad-h
iii six cco r lul o ’ o u o u r , s  l o o n  export s . -\(J noo l o l . i u  - ic o ,i ’ ’ o o i u  ii Io ’ .i l’. i i O u o ’ o  is Is  .100’ fu .oc , ’ i l

T he- air cargo cc onc rne’ Iro rnoctt ’I is bounded on (5~~(ii i u i 0 0 0 o u  u i i , u i r o  uu I~ 
(u s ioii’uI ii Ibm’ I )i’p ait n oi-irl (II

t In .-  pni’nli’ .o’ r h _ i t  no d ramatic ’ technological or I )o’t, r r  ., - o r -  r l u o ’  I r u i t , ’ o l  “l il t’ s ( o o ,ict ( ihuiot I
‘.O( i (ipohit id al h.um)o ’c cc ill cii o u r  in the forecast I,ii l , ’ o I  n i i lot , i is pI.inno nie~ o - s t o ’ i u u l c  t hrough 198 3 and

u 0 0 0 -  lrdmi ’ h i,- u r iu oi l i ‘k also .i snfl hi— that shipp t—ns ro ’’ iu , oini rot: S ‘ 0 ’  I o ’ n , - o  a c t s  l u , - pr o u
~

o ’ ,  i t - i l  at Ii,’ lOll I
ari d r o ’ o i - i s o  ‘u - , u iou isu ’  tI n -or  Ii ,i’i c~i ior I mode’ has u—d I, I los th , - I -\ \ \ I - , s  I - o il ii iris .uOo ’ i’\pe ( It’d
upon (‘ onnmui s and time’ si’ u o s i t i s  lies arid th,it t o • l i iolol t u nIs o O  ‘ i - r u t  liii o i o t ’ ) noo o l  I to, ’  I, ‘ u i -i id

ii ‘i’ i lii oo o i ’s cc ill ri-nl,10ni i - sc .  -noto a ll y uni harrg i—ol i~ j u o  - u 0 00. 1 l I _ i - .,’ i o u  t I _ i r  .0 ’ - IS • b - i r r o  ‘ r u t s  ii no u _ i t t  ,inoil
rho-  iuii o r ’  11 un: Ii o ut  - .0’ - Ir - ,t ’  . 0 0 ,  -u I in to 0 5 ( 0 0 ’ O  1 0 - 0 1 I \ S an

t nj t t  io c cc  or  L
STATUS AND FORECAST

SL\1US -\\I) 1OK I(  ,\~ J
Inp laned Revenue Tons

Status: Based on ~)rc’ liminary i t o  I i total air ,u rg~ Ac l os t ’  Air( r~~I
u- rop laricci r es -o ’ u iooo-  tOils 10 r i - _ i s o- i t  ‘

~ ‘I peni (‘lit 0 Status: I lu ,  r u - ’ ’’ -r iii .io l o s ’ -  ro i l it a rs ’ d ire oa t t  in
—
, 4 million lo ins in F’y’ 1077 t)omi’stic i hO l Ol , ’ OOO (I Ii,’ 0 • o , u h o i o , - u u t ,%, t ou r , 1 S t i l t ’ s  has r , - u u i , o i o u o - , I  ,iI .ip—

1.001 ’- i ’is i ’ 5 2 tiu-ri t rot , w hile’ intcm natic ,nal enplar.ed o r ,  , c , i , o . u t ,  i - , _ ‘ - s is  ii o , ’ ,o -i lu .’ o u s t  ‘u c , - .irs I n
tcnis r o o s t ’  II -1 pe~ ent I ’  i ~i H o  ni r i o  h r  i r t ,  ill c u - u , ’  0 i i sIt ku t o o l  o s t o o l  i i’s ’ ,

Forecast: l)omestic air ,urgo enp laned IOn’i ar e- ~i .° ‘ I p -  I ( ‘ , Is . i u iuoiprop— I 8,51 P osluurl ,u oo i i a l t
0 5 1 0 0 0 lu- c t to in( ri’ , is o ’ 73  r~~’n u ’ o o l  by lOll’) at an a n  ,in i 7 ‘c;  h o- l o u 0 0 1 0 1 0 ’ s
r un, , 1 g r o o s s  I to rdte of 4 7 perc u nit . Internat ional  en-
1da ned loris a mu’ i o o i o ’ o ,i’- t to grow i -vi-ro mo me rapidly

8 1 li ii i-nut ann ual rat e . Tot al enp laned tons
an 0 ’  Ioni c ,isl to si’ 93 l o u -r i i ’nrl by 1989 (see Figurer
I l l
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Forecast: \ o  i s , ’  nu i li t ,o rs ,lore rd tt ,iu o’ e’’s~u’i to-cl to 37

o u r )  ‘ r o u t , ’  to r o - 0 0 0 j 0 0 1  at about the- Io ni-s e nt level oi l
20 0 1 0 110 0 lo 00 tli,’ u-rut  i n , ’  t o o n o o  a c t  l°~° 

uiu c l [Jo ining this
pc ’u ‘ 0  uI l u ,- n,orb rt . ir s lono 1o~~r tum u n o ul t he lola) natic inal

- t  cc ill I _ i ll t o ’  0, 1)0-ri i-nil Iron the’ unre’nt 11. 1 lien
o i -rot 1 0 o n nu ~ no o~ r ru o r , o ut tho — iii) i I ,ous ’  I 1 , -m I sc o i l  shio~’,

0 h, i nrs ~o - ‘s o - J o t  l o o n  ,o l o i r l h m ’ r  rIo—i lu r o o ’  ni ; iosl ou r 
‘ 

-.

o- u u i . O r ’ o ’ o I  Ii’si - d - cc in g a m rc raIl I ou 3 iu pe—n ’enl oil  the
t iu t .ob lo~ 1 4)11 

Total Aircraft Operations
Aircraft Flying I-tours Status: Total aor naI l o pu- ro u l0000s ‘ l a k o ’ o i t t c  and

Status: -S i n  .011 Is roo t hours on the continental )anding sb at airport s cc lb I ‘5.-S di r Ir a tt i c o n u t n u o b
I r u r l eel ‘- t , i t o ’ s remained r(’lalivcl y stab le irs 1977 lo . os\o ’nc rouse’ -1 —o 1) 0-rd c-nit to i i S nioillion , i o u  o .ndong

~ollosc rig a sharp 1 0 0 0 4  percent decline in 1976, to preliminu,ir’ .- FY 1 )77 da ta.  This inc rca ~e is at l r i b-
Forecast : Tc ta l t b s  ru g hours of military aircraft uta ble’ l)art ly to a net gain in F,-’u,,\ Ii oss’u- rs and . 0 0 1 ( 5

m o ’  o’ spo’i ted to ,  f l uc tua te  narrowl y hetsveen 5.6 to the ’ o ml)a( t 01 the ge’ne’ral eco nomio ri- i  u s  o n ’,
and 5 8 million hc urs through 1989 . rema ining Forecast: Total aur d alt operation’ at b oss o’ r -d air-
o ’ s ’-m’ r uho,iII s u rn o ha r ug o- ul  tno, n’o th~ 5 8  mi llion hours 1)Onts ar u- Ion-c asl In ( m o b  an average cot 3 .4 per-
t b o o s c n in l 0 4 7 Oser this lime period , the military c er ot pai h ‘ . -m ’ ,un , or to ’ . ’  , h ula) o i l  49 ) 0 ’  ‘nh ho ’ . - ldlP’i
propd)rtiOn of total hours Ikuss n will fall to 9 percent I. cnog e - r—te ’r n’ n t o s s  o n  ao Ir s oh ’ ,-  b u n ’, dcl a rm-  ii~, i u k o ’ o t I’,
Irom t he- c urrent l i - s m- I  oh 12 percent . b us’. m r  Ihani th c us m- published last so ar , disc’ our  man )’.

tO ,~iloi ipali’ d lois ’, i i  ~i ’ i t i ’ r , o I as oa t ion g rooss : 11 a l I t - u

FAA OPERATIONAI_ SERVICES 198 3 , liii’ 0 0 0 1 0 0 i - I s b r  air 0 oni on s and mi bu l , o r s  i s r
at i ( o ni  are o ’ ssu ’ i lb ia II’.’ the ’ same- as last ~~‘dn whil e - Ito,-FORECASTS 
b i n ’, ,isl 01 d O t 1 .50 o o p i . ’ i , i h i o o n i c  0 0 , l u rk ( ho ’ n  is oi i o ’ s r i l t

Methodology and Assumptions 01 ,unit ic o l) , i tr- (t n o - g i i b , i l i o n s  hanges sc-hn ho ss - iIl en—
coo rage t he uso-  oO air d omnouters for short-haul

1 . ’  I - ‘0n-\ ‘
~~~ 

r o t , ’ ’ - lb, as ’ iat i cun communIty w ith lras ’t- l Ps i - i ’  F igurm - 1 0 0
it , , , - , -  o ti sl ~ n ro u o J o o ’ n , o t u o o u ’ ,i) ‘a ’r’ .o ,’s air  I r , i t t uo  control
at ‘. o - b o ,  t o o t  I o n  0 0 , 0 ! - . I I  R o u r , ,  o t t o ’  l r , m t b u o  o o o r u l r u o l , and Instrument Operations
u b o c t u l  ‘ ‘ c o - u - inc ludinog pilot Ioru- i i r rgc (tight plan Status: -5 0, 0, lot-n -rut no re’ase’ on t c o t , l instrume nt
t , b r o , ~~s .on d , 4 0 ’ o  r .o !l 0 o o n t , 0  ts lb. .0 ci rs 0 ( 0 5  are 

o I Oo ’ r , ( t i o u l u s  Wds r i o  onit o ’oI hc- tw u’e ’n [5’ I ° r m o and
;o ’ o o c i c l o ’ c l  t , u  b u n  r o o t  in 0 0 1 , 0 0  n o ’ s  of i i so ’ nc  th i’  air 1077 ‘T h is  gross-lb nu’ile Is the ion o’ , ise ’o t  use o ut,~~‘ , c - rs  t l r o ’  a ir las is  g i ’ r i u ’ nab  .ici ,iluon and the mm l i— av non ns tov the’ general as - o, ilo o’ ro t lo ’e ’l , .ts sc- o I l  as
t~ r~ I-I.” ai,s ’ - o o l  t he ‘loi n , - , - r i  r u ’ i , o h i i o u u s l o ’ 1os and s tn du o g growt h in air l,,xo instrument operatio n s ‘S un

‘8 u r ,  ‘ r o o f s  a m o o  on i~ to , ’  lion r it s ,  u -  t t oo - r i  - is rio carnue’n instru n ent opt-rat ionic increase-c l 1 1 1 ) 0 1 0 ,  ‘nil
ion.’ wor kk .ioi ‘ .0 ‘0  (such .o airport opt-rations) ant I rnil i l_ in ’ . ope’nat ions declined slig htl y u o nun the ’
ic r J5’ - i ~~ ’ 0  0 .0 °  ‘ ,- n , ‘ ‘ r i o ’ s  - s o l o  t o ,is air o , o r i o - r  reve— 1976 level
n o r  - p . o - - t n m ‘ - . ‘ o  In ‘ . o , t r o ’ s  pact trends or Forecast: Total onist runnenol operations at I \ -\

lutu nc ’ out o I~~t all I -\ ‘S - ‘ r ~ 0 0 ’ s 1 hu’nu bias e been, towe.’recj a irports arc’ forec act to ri co - an ave ’ n , og o - 01
and l u - ‘ o -  ssoll • o , r r b o r i o u ’  leo t o •  dmffc,,’nt sOCiOCCO— 4.2 -r o ’ r o t  I~ ’~’ 

yo-a r or ,n tot . ’) o il (u-i pert e’nt to ’ ,
nomR . t -  ‘ p~ lit~( a l l oon.  o s  cc h- c h dnuvu’ thu’ growth 1989. Thesc’ lc oro ’  asIc are slighl ‘ s lower th ,uio last
nit-riots in u.a h r rr , o p, o r  0 0 5 0 - i  i i’ . g o o ns year. Strong grcu sc -I h in air taxi o n s t r o i r ’n u i ’ i r l  oupen-

l O o n ’ ’ ’  o c t .  b r  ih,’ I ‘S’S ‘ ‘t oo ‘,o ’u , o o r, ,l - i r s  u i - s  have as at omonos  P II,-) per ’i’nt to ’ . 100110 a t t nohu t a h lu -  to ii-
t hu-on t (uundlatid )fl I’ ‘ n o - u  , i s t - . I or t i r o ’  n’ni,ilcur uoso - r  d a l i?— nu-a- .e’d ‘oniniule’r h i , u l t i o  and highe r utoIo i . i lo c u io i t
g lories ‘ Jon 0 in n - ’ air taxi , ,~ -i u , - r .o I  ,us o a t i ou ro . n’iilotary ,u ’ . - oioui i i  s are ’ expec ted to lie ioion r~- t haI) oull s , ’l los

mc r , o t r o , n u  I rrs r r h o -  r u u o l u ’ r l s o r o g  t,o, i o n s  that i noblu i - no i  0’ t hu kowi ’ r Iou i ,isl l iur gu-roe ’ r ,i I ,ov r , i t o i i i o  in is loo l i lunI

p t F’ u’ ~r o o s c  lu ; m _ u l l i - n n r - . oil i ’ ao In h o u r Od o r are clu ’ to ’ r  Op(’ r a t o o o i u s  Ike’ Iiosc’i ’ i  general aviation h o u i o ’ o  , is t is
m i m i c - u  and to ,,, ’’ i - I  I l i c o - o l  on th e—s i ’ tn , -no c l s and pact dtir’ to an ,usc unmi c I red u(’tooo 00 ilonien.iol tI~ onr g
re lationships aro l t l r r o o oit t lo thu ’ r i c o ’  of io oor ,omt’t ric stemming fnoni high fuel i onou es se’ ,- Figure 2( 1
ooo ctu’ ls , s o - p i t  i t o ’  o I- no o , i u u o  I to o m o ’ o  asIc lo in  F A A  sm’ rvoo c’s

,i ro’ oli’n o - .i’ut h o u r ‘ ‘ad Ii usi- r 0 , i i o ’ g o o r \  I ‘on m ’o asIc oil t iul,i l
FAA operations arid ‘ u s , ’  o ’ - . arc  a summ ,ilion o i l

the individual I u . r u ’ o  i I- . 4 ’r Iii’ n,,l luor (is o-nc
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FIGURE 19. TOTAL AIRCRAFT OPER~ TIONS AT AIRPORTS WITH FAA
TRAFFIC CONTROL SERVICE , FISCAL YEARS 1973—1989

____________ General Aviation
Itinerant

General Aviation
LocalAi rcraft Operations (millions)

Air Taxi

1973 i.i~~~~iiii ~~~~~~~~~~~~~ Carrier

1977 I !I~~~~I Military

• ~~~~~~ — ~~ j~~~~i — ______________
1982 I ~~• o~ ’4~~ :.! )

~U

1989

O 10 20 30 40 50 60 70 80 90 100

FY 1977 Status FY 1977 -89 Forecast
(Growth) (Total Growth)

Itinerant operations -~ 5,O% +51%
Local operations +4.7% +45%
Total Opera ions +4.9% +49%

FIGURE 20. INSTRUMENT OPERATIONS AT AIRPORTS WITH FAA TRAFFIC
CONTROL SERVICE , FISCAL YEARS 1973—1989

Instrument Operations (millions) General Aviation

1973 I~~~~~~~ I Air Taxi

— Air Carrier

1977 ~~~~~~~~~~~~~~~ Mil ita ry

1982 
_ _ _

~~~~~ 

20 40 50

FY 1977 Status FY 1977-19 Forecast
(Growth ) (Total Growth )

Air Carrier 4-3.1% +28%
Air Taxi +13.6% +164 %
General Aviation +10.5% +88%
Milita ry —% —

Total +6-6% +64%



FIGURE 21 . IFR AIRCRAFT HANDLED BY FAA AIR ROUTE TRAFFIC
CONTROL CENTER , FISCAL YEARS 1973—1989

General Aviation

Air Taxi

IFR Aoncr aft Handled (million s) Air Carrier

Military

1973 - “

1977 I I
1982 1

1989 

10 20 30 40 50

FY 1977 Status FY 1917—19 Forecast
(Growth) (Total Growth)

General Aviation ±9.8% +131%
A ir Taxi +7-0% +227%
Air Carrier +3,2% +31%
Military — —
Total +5,0% +64%

FIGURE 22. TOTAL FLIGHT SERVIC ES AT FAA FLIGHT SERVICE STATIONS
AND COMBINED STATION /TOWERS , FISCAL YEARS 1973—1989

FAA Flight Services (millions) Pilot Briefs *

______ __________ __________________ 
Flight Plans Originated*

I 
Aircraft Contacted

1977 )

1982 
I

1989
0 10 20 30 40 50 60 70 80 90 100 110 120 130

* Tota l Flight Services is a weighted workload measurement derived by multiplying pilot
briefs and flight plans originated by two and adding the number of airc raft contacted .
This figure depicts the components in their weighted forre,.

FY 1977 Status FY 1117 -IS Forecast
(Growth) (Total Growth)

Pilot BrIefs +12% +139%
Flight Plans Originated +3.7% +96%
Aircraft Contacted +1.0% +1%
Total +2.1% +104%
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St atus: no F m  1 ’ O ~~ i t  is (‘st bm,lIu-d th a t  FAA 5 0 0  Forecast: By I ’ S  h i ppo ) , t i r g ht se’rs no u ’ s a r o -  t o o r i ’ r  act
Root .-  Tm al IOu ( o unt ru n ) C o ’uo t o ’o s -SRi C C c hand),’nl 

to rn n o ’ ,,so ’ 11 pu-n u-n t , r o t  ‘i lung o ‘ o m i t  o Il oo at ion o h
.~~~ 1 nooi He u u l IR  a i r o  i t t  0 00 pi’r~~n I  on (ro ’ ,is o ’ i o c m ’ u  

thu gu’noera) m -i ono)mi ( r(-(o o co ’r v and an in c rm ’ , o sm -  in
blou ’ 24 1 u i i , f lm o io re ’ u m u c h - i l  ni Iho’ sm- _ in t’ndinig ~m l o ~ IER flyioo g hs- g m ’ m u o ’ r m )  a c - r a h c i o b u  -S clom c co - r gni oss th
t o ’ n n h,’r l0 i 0, ‘ S m  ( , m r n o o - r  h R  , 00n u ra Il hanulled on- on over ,ill gen m-r a ) as o , o t n o o u u  au t r v o t v  ,i i b m’ r I’S’ l OOP I will

c o - i c e d  1 2 1 ) 0 - r i  m ’ nu l  cc hu ) u- thu nunnhe-r oil g n - n a l  
temper t his g nuocs Ih somu ’c ’ ,) ua b ~ i ’ b tota l fligh t cu rs’.

,i ’ , i , i t m u i n  FR a o, o r i ft handli-d nose , .1 percent ovu’r 
u i ’ s  in ES’ TOW) are t oui-o ashu ’ d  to he more lhani

thu c o r n , penioud ‘ Sm o a r  r io-u t ra t l oc  account s b r  
double the- curre - nI lu ’ s i l  C ) v o - r thu - to r i -n ast pc-re id

.il,out -
, 1 p r o  i-nt o o t  the o co rre ’ n I IER volumm’ , m l -  

pilol hr u e - t s  are- o ’ s~o o ’ o li d to orn~ ri’ ,nc u- 1 1 0 0 pu-n ont
k o c c i - d  lo s g o ’ r u u ’ u a l ~is o ,cl mon 2 00 perc e nt  I . nii l rb a rs  

and flight p l au oc ouogu nalc’ d by 90. penn u- n h In mro-
( 17 p,’ui -ru t  - and ,mu r iS i s 1, p i n en t m . 

t r as h , the- number o u t ,oo n( naIl O u  r m n t , u o  li ii ~uri ’  - cp u ’ i  t o ’ , )

Fore ast: The Ii o n-c act Ion wor kloacls al A R T  to remain n o’ l , i t so’ ) ’, un hangi-d lhr m uugh o oo t lho-
lhn ouu gh h’ i Pt’ ( is higher  t lo ,on last s o a r , primari ly he— lore- ( ash j om ’ n i ou t ceo ’  I mg une 12 .
i a usc- the nou m}’ui’r of IF R- rated genera) aviation
po ) u o ls  Os u ’xpo’ n d  to nit reace Gc-neral aviation air- ALTERNATIVE ECONOMIC( r a f t  

peN ni annua l rate ’ ~~~n:5 ~~~ , ~8~
l 

SCENARIOS FOR 1989
(o iin~de’nou’nting thi s cc ill be an expected 10 .4 pe e- [ ong-tt- rm I))ans mod ante opal ’ u hangm’s in

nt anon’oua) goc~~ th in ,mor Ia~ o IF R aircraf t rnj ied. act vu hy res ultin g from s ,o n ia lcon s in 0 ’ O omnonooc ii on -

A i r  c a r n o e r I FR opu-rations should gross at a 2.3 ditoon is . T he cunou lat us o- impart  u o t  s anion ic ii 0 0 ’
pe’nce-nt a nnua l rat e ’ Zero) growth is pro)ect (- d for nonooc i i  ocel ot  eons and programs u au have’ a s i guo r t  -

m oii b a rv IER a Ir s Iv si c- Figure 21 . cant u - h i t  I on planning in t he long-term To gos m-
FAA managemen t some uu - r s p u ’ (  t use as to huo ss suchFlight Services 

‘ programs are m’x pe lid to impact future- as n u t  ion
Status: FAA flig ht cu rs - il i’S incluull- pilot briefings , ,n c t ovol v , 15500  su i ’uu , inios inn orporaling u- onome and

thu ° holing t o t  flig ht plans , and the co ntac t ing of air- energy programs loot included in liii- Baseline- Si c -
o r i f t  h i stor ica l ly ,  general aviation has generated nanio are pre-sented.
t he primary riernarnd loon t ) ig ht senvut m ’ arid th o s 

• inergy Scenario \Vlio- r th- lo re- , act- . cc u-ru ’ tic’
trend is u’xpe ted  to continue. Between 1 0 0  1, and 

ve loped in June’ , the ’ e-\ a o t natt o ne oil the I
I ‘i~~ tota l flight cervice s provided by light s i-n ’ , 0 

Energy Program s’ ,as uncertain , Con ce q o u o ’ i r t ) ’,sl a loc u n o c ,m roc l e uimhine-d slat oorn / t occ ’ u ’ ns rose by 2 8 
the Baseline Scenario d~~s not inttude thepercent 1 m m  o1 1 2 million to 59 .8 mo llion In ‘1977,
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, ‘ o ~~s ) a t o o o r o  l O n u o l o u i s o ’ u )  Ic’ , the- ( ,n rte- r Ac fno ’io n i c t r a ’  Compar ing the t o r i - u  a c t c  d erived from these ’ I c cuo  41
lou u io  Jo ,  b u m i l i tal u- c-s aluat ion out I A ’s plann s ,‘i)Iernalos’m’- n u-roaroos to the R,ic~ )ine Si o ’ n o , c rm m ,  shoss’c

gist-n son h a program - Ih u- F nergv Si u ’ oo ,o r r u o that by 1 ~IR’) FAA worklo ad could he o’x I)i ‘o t o  d to
summi, r / m  -0 1  on Table S pnoi~- o u I m ’ s )ong.Ierrn he about -

~ percent greaten under t ho- St rmul,mb ion
t o  m o o  , ic t s  based u mo the inol oa lion ot the ( ar le- r Scenario and about 5 pe’rcent los s-u- n cs- ith inst ow l  o oun m
pn (u l )ci s a )s T he main  u-k-me rits cc bo t h  ompa cl on of the ’ u- roi ’ rgv program.
.i’, m at o u un  ,ir u ’ thu cc i’ l l-head eoiualiiation lax anti
a S c u r t  ni, o m - o s o ’  in the auton’nohi)e- gas iu )inc’

n c ” . I c r the’ p o o r j 0 0 0 c u ’  t o t  thus ana) ’S’ sr c Ihc-ce p00 -
TABLE 5. ALTERNATIVE FORECASTS FORgr,mm -. art’ no o h o-\ ~ u o’ o lc’ul IC) impact ,i ’ ,oa to on r

,ic Ii’, o t y  unli l F’S’ 19713 , FY 1989
The economic assumptions consistent with STIMULA.

the energy package imply lower real growth ENERGY TION
w hen compared to the Baseline Scenario. For SCENARIO SCENARIO
examp le , rea l GNP for the Energy Scenario Scheduled Domestic
wou ld be expec tc’d to increase at an average Passenger Traffic
annua l rate of 3,1 percent from F’s’ 1977 to Revenue Passenger Miles
F’S’ 1989. w hile- the number of civih ians em- (Billions) 270.0 292,6
ploved would increase at a 1 0, percent rate Revenue Passenger
B~ FY 1989, these growth rates would repre- Enplaneme .s (Millions) 357,1 385.9
se flI a 3.8 percent decreacu- in ( NP and ,i i .~. Fleet Size

Air Car ri er 2,950 3,225percent decrease on emp loyment when corn- General Aviation (Thousands) 287.2 309.1pared to the baseline. Moreover , t he air fare Hours Flown (M illions)would lii- expc’cted to he 7.1 pu-r u c-n t higher , Air Carrier 7.5 8.1
w hile th~ varia ble cost n il general aviat ion Genera) Aviation 574 63.2
activity wou ld he’ S Ic percent higher than the Tower Operations (Millions)
baseline prIce levels, Total 93.1 103.6

Itinerant 61.0 67.9
• Stimulation Scenar io—This scenario is based on Air Carrier 118 12.8

t he assumption that the Federal budget and Air Taxi 7.9 8.9
monetary policy are more e’xpansionary thmn General Aviation 40,1 45,0
t hose recommended by the Administ ration Milita ry 12 12
economust s When compared to the baseline , Local 32.1 35,7

nc’ Stimulation Scenario assumes an additional General Aviation 30.6 34.2
2.5 billion dollars in Federal expenditures each Mc lotary 1.5 1.5
year from 1980 through 1989, In addition , the- Instrument Operations (Millionsl
money supp ly is assumed to increase one-hal f Total 48,6 52.7

Air Carrier 11.9 12.9a pe’r ent faster pen yu- a r in this scenario. Air Taxi 6.3 7.1
As a result of these more stimulatory fiscal Genera l Aviation 26.9 29.2

and monetary po licies , by 1989 the forecast Military 3.5 3.5
ou t rea l GNP is expected to hi- 0.8 percent IFR Aircraft Handled (Millions)
higher than that of the Baseline Scenario. Total Handled 39.5 43,6
Somofarly, the number of civilians emp loyed Total Departures 16,3 17.9
wou ld he’ about 1 percent higher , On the other Total Ovens 6,9 7.8
hand , t he increase in demand generated by Air Carrier Handled 15.7 17,2
higher income levels cc expected to push the Air Taxi Handled 4.7 Si

General Aviation Handled 14.9 16.9pru~ - of fuel up about 7 pe-r’ ent by 1989 vis-a- Military Handled 4,2 4.2vic the baseline . The impact of such an increase’ Flight Services (Millions)would li k~ l~ he to increase both the air f are Total 116.5 128.5
and the c- un able u osl of general aviation about Pilot Briefs 37.1 41.0
1 pence-nt The 1’)8°t forecasts of aviation act iv- Flight Plans Originated 16.2 17.8
ily and FAA wonk loads based on the Stimul a- Airc raft Contacted 9.9 10.9
tion Scenario are also shown in Table 5
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CHAPTER 4.

YEAR -BY-YEAR DATA FOR FAA FISCAL

YEARS 1978-1989 AVIATION FORECASTS

42 ( hapter 4 proc odes summary data f u r  the F’S S S Table Pu is a forecast ou l fuel consumption Iron the
F ’ S I ‘i~ ~~ .-‘oso ~ l oon1 I orec acts on a vu’ ,or -lo s- ~s -o ’ar Unite d States u i v o ) aviation fleet
lo~~cus I Tables 17 and 18 shocs fconu ’ o  , us tc of the military

• Tah le-s 6 throug h 1(1 pnesent forecasts of air ca r -  t im- i- I size and fl ying hours
ro t -n passenger and cargo traffic , fleet cu /u ’ , and S Tables 19 through 27 disp lay forecasts tot the
hours and moles f ) o u s c no di fferent measures of air traff ic act iv i ty and work-

• Tables 11 through 13 are lo om -u a s ts  c ut general avo- load at FAA tower , enroute , and f lught su - rs ’ o P

,itoon lIt- u t size and its usu’ slatoon faci l itie ’s .
• Table 28 is a forecast of the noumher of ut tuse• Tables 14 and 15 provide the commuter air ,ar-

noo n tu ne- u ac t s  for operations , enp lanemen t s , and pdots by type ol cerlile ate
passenger mo les.

TABLE 6. UNITED STATES CERTIFI CATED ROUTE AIR CARRIER SCHEDULED
PASSENGER TRAFFIC

Fiscal Revenue Passenger Enpianements (millions ) Revenue Passenger —Miles (billions)
Year Total Domestic International Total Domestic International
1973 197.3 178,4 19.0 157.9 122.6 35.4
1974 208.1 189.5 18.6 165.0 130.0 35.0
1975 201.9 184.9 17.0 159.0 127,7 31.3
1976 211.8 195.1 16.7 169.5 137.3 322
1977T 58,4 53.8 4.6 46.2 37.7 8.5
1977E 232.1 214.4 17.7 186.4 151.3 35.1
1978 248.1 229.1 19.0 200.1 1622 37.9
1979 263.2 242.9 20.3 213.3 172.7 40.6
1980 274.2 253.0 23,2 223.3 180.9 42.4
198P 286.3 264.1 22.2 234.5 189,9 44.6
1982 303.4 279.7 23.7 250.1 202.2 47.9
1983 320.2 294.9 25,3 265.6 214.4 51.2
1984 336.3 309.1 26.6 280,5 226.4 54.1
1985 351.7 323.7 28.0 294.9 237.9 57.0
1986 367.0 337.6 29.4 309.9 249.8 60.1
1987* 383.4 352.6 30.8 325.6 262.3 63.3
1988 400.6 368.2 32.4 342.2 275.4 66.8

418,4 384.4 34,0 359.3 289.1 70.2

Foreca s t. E Est imat e,
1977’T—Ih,. repr esents activity durong the t, arc s itu o n quarter. Jui y 1. 1976. to S.ptember 30, 1976.
Not e—Oeta ui may not add to tots i due to independent round ing
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TAB LE 7. UNITED STATES AIR CARGO TRAFFIC r ALL SERVICE AT UNITED STATES

AIRPORTS -

Revenue Cargo Enp laned Tons Revenue Cargo Ton-Miles ’
Fiscal (thousands ) (millions)
Year Total Domestic International Total ~~~i~iit ic Internat ional
1973 — 3,623 — — 3,662 —

1974 4,356 3,427 929 9,479 3,632 5,847
1975 4,311 3,369 942 9,322 3,664 5,658
1976 4,782 3,752 1,030 10,511 4,111 6,400
1977E 5,136 3,996 1,140 11,889 4,438 7,451
1978 5,549 4 ,308 1241 13,196 4,859 8,337
1979 5,867 4 ,518 1,349 14,296 5,157 9,139
1980 6,115 4,650 1 465 15,219 5,369 9,850
198) 6,412 4,826 1.586 16,283 5,639 10.644
1982 6.762 5,046 1,716 17,556 5,980 11,576
1983 7,127 5,268 1,859 18,863 6,324 12,539
1984 7,524 5,513 2,011 20,257 6,700 13,557
1985 7,940 5,766 2,174 21,684 7,079 14,605
1966 8,384 6,034 2,350 23,238 7,504 15,734
1987 8,856 6,317 2,539 24 ,879 7,945 16,934
1988 9,357 6,615 2,742 26,626 8,424 28,222
1989 9,887 6,926 2,961 28,484 8,908 19,576

F Fst ome t .d
InCiudes Freight . Fspr ess . and Mau i
o~~ r~ m~~ sc hedui ed and nofl ich edui ed s e rvoce of iii us and Foreign Fiag Carriers ,
L.por’s oni y
InC i uodes impo rts pius F*ports

TABLE 8. TOTAL AIRCRAFT IN THE SERVICE OF UNITED STA TES AIR CA RRIERS
(As of January 1)

Repo ited ForecastAircraft ~~~ 1177 1978 1979 1980 1981 1982 1983 1984 1985 1986 1981 1989 1989

Total Aircraft 2505 2555 2613 2672 2733 2791 2846 2913 2975 3029 3079 3130 3183
Fixed-wing Aircraft 2501 2551 2608 2667 2728 2786 2840 2907 2969 3022 3072 3123 3175

Jet 2154 2229 2310 2393 2473 2550 2623 2703 2779 2845 2910 2982 3054
2-engine 536 560 603 663 723 779 846 906 960 980 1005 1042 1079
3-engine 1025 1080 1129 1155 1185 1213 1239 1308 1376 1416 1449 1475 1501
4-engine 593 589 578 575 565 558 538 489 4-43 449 456 465 474

Turboptop 247 235 223 211 201 191 181 171 161 151 138 119 101
2-engine 178 172 166 160 154 148 142 136 130 123 113 97 81
4-engine 69 63 57 51 47 43 39 35 31 28 25 22 20

Pistoo 100 87 75 63 54 45 36 33 29 26 24 22 20
1- and 2-engine 63 57 51 45 42 39 36 33 29 26 24 22 20
4-engine 37 3J 24 18 12 6

Helicopter 4 4 5 5 5 5 6 6 6 7 7 7 8
Plote— inciudsd here are all passenger and cargo aircraft own Iil or Cased by. end in th i dOm~~tic or inter nati onal se rvics of

fit, Unit d States certif icated route, s upp lemental, intrastate, and commer c ial air carriers. A i rcraft used for training and aircraft
that have been withdrawn from a•rv ice and er, awaitin g dispose 0 Ira not inci uded here. A i rc raft in the serv ice of air t an opera-
tor e are shown In t ics general aviat ion aircr aft fleet on anoth.r page of this report ,

-
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44 TABLE 9. TOTAL AIRBORNE HOURS UNITED STATES AIR CARRIERS
By Fiscal Year (Millions)

Estimated ForecastAircraft Type 
1971 1978 1979 1980 1981 1982 1983 1984 1985 19 86 1987 1988 1989

Total Aircraft 6.23 6.36 6.50 6.67 6.77 6.93 7.12 7.26 7 38 7.51 766 7.81 7.99
Fixed.wing Aircraft 6.22 6.35 6.49 6.66 6.76 6.92 7.11 7-25 7.37 7.50 765 780 7.98

Jet 5.73 5.90 6.09 6.29 6.41 6.59 6.81 6-97 710 7.27 7.44 762 784
2-engine 1.21 1.26 1.35 1.49 1.63 1.75 1 90 2.04 2.15 2 20 2.26 2 34 2.45
3-engine 2.73 2.87 3.00 3.07 3.07 3.14 3.25 340 3.55 3.65 3.74 381 388
4-engine 1.79 1.77 1.74 1.73 1.71 1.70 1.66 1.53 1.40 1 42 1.44 1.47 1.51

Turboprop .42 .38 .35 .32 .30 .29 .27 .25 .24 .21 .19 16 .12
2-ergine .30 .28 26 .24 .23 .22 .21 .20 .19 .17 15 .13 .10
4-engine .12 .10 .09 .08 .07 .07 .06 .05 .05 .04 04 03 .02

Piston .07 .07 .05 .05 .05 .04 .03 .03 .03 .02 .02 .02 .02
1 and 2 engine .05 .05 .04 .04 .04 .03 .03 03 .03 .02 .02 .02 .02
4 engine .02 .02 .01 .01 .01 .01 — — -

Helicopter .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

Not .—inciuded here are hours fiown by au passenger and cargo aircraft that are owned or ieased by and are in the domestoc
or cnternati onai ~ervo ce of the United States cert ificated route. supp iernent ai . ur,t r astSfe. and contract aur carr ,ers

TABLE 10. TOTAL STATUTE MILES UNITED STATES AIR CARRIERS
By Fiscal Year (Millions)

- 

- 

Estimate ForecastAircraft Type 
~~~~~~~~~~~~ 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Total Aircraft  254 7 2608 2664 2742 2794 2855 2914 2945 2996 3071 3134 3199 3273
Fixed-wing Aircraft 2546 2607 2663 2741 2793 2854 2913 2944 2995 3070 3133 3198 3272

Jet 2436 2507 2572 2659 2716 2783 2847 2882 2938 3020 3089 3361 3242
2-engine 425 446 470 530 569 613 666 698 747 762 782 811 838
3-en gi ne 1176 1231 1287 1322 1351 1383 1412 1465 1524 1585 1623 1652 1685
4-engine 835 830 815 807 796 787 769 119 667 673 684 698 719

Turboprop 96 88 80 73 69 65 61 58 54 47 41 35 28
2.eng ne 68 63 58 54 52 50 48 46 43 38 33 28 22
4-engine 28 25 22 19 17 15 13 12 11 9 8 7 6

Piston 14 12 11 9 8 6 5 4 3 3 3 2 2
1.and 2.engoni~ 8 7 7 6 6 5 5 4 3 3 3 2 2
4-engine 6 5 4 3 2 1 — -

Helicopter 
- . —— - 

I I I I 1 1 1 1 1 1 I 1 1

N oie— inciucu p ,1 here .rc ,v,oie~ fiown by au passe~,j~o-r *0,1 argo a~rc,ait owned or eased by, ano l in the olomest ,c or inter-
nat ,on a i ser vcc e of the Unotad States , r’,l ,t ,, ated ru uoo te , Suop p ir r~e~~i.. O un t r as ia t e . and cont rac t  a,,  c a r r o e , s  Moles ior fiscal year
1977 are par t oa u i y est .mated .
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TA RLE 11 .  ESTiMATED ACTIVE GENERAL AVIAT ION AIRCRAFT BY TYPE OF AIRCRAFT 45
(In th ousands)

Fixed Win g
Piston Balloons

As of Single- Multi- Dirigibles
January 1 Total engine engine Turboprop Turbojet Rotor c raft Gliders

1973 145.0 120.4 17.3 
- 

1.5 1.1 2.8 1.9
1°’4 153 5 126.2 18.7 1.9 1.4 3.1 2.3
1975 161 5 131.9 19.8 2.1 1.6 3.6 2.5
1976 168 5 136.9 20.3 2.5 1.8 4.1 2.8
1971 178 3 144.9 21.3 2.5 1.9 4.5 32
1918’ 186.6 151.2 2~ 4 2.8 2.1 4.8 3.3

198 ~ 160.4 24.3 3.3 2.3 4.9 3.4
1980’ 2 1~ .0 170.4 26.8 3.7 2.6 5.0 3.5
1981’ 2231 1792 28.6 4.1 2.9 52 3.6
1962’ 234 4 186.8 30.7 4.5 3.3 5.4 3.7
1983’ 244 ~ 194.6 32.1 4.9 3.7 5.6 3.9
1984’ 254 201. 1 34.1 5.6 3.8 5.9 4.1
1985’ 263 5 207.4 35.8 5.8 4.2 6.1 4.2
198€ ’ 271.6 212.7 37.2 6.8 4.3 6.3 4.3
1981’ 278.7 211 1 38.7 72 4.7 6.5 4.5
1989’ 285 1 221.1 39.9 7.7 5.1 6.7 4.6
1989’ 291.3 2258 40.8 7.9 5.2 6.9 4.7

F, .,,p, i s !
N..,, A . ,,, i,*o ’ .ci,. ,.O il n, , ’,! have . , , , ‘ r e nt  re gcs tr a toon and have been fiown during the prevuous ca iend a r year . it shouid be

r- r,c ,’ .l t ’ a 0 ’ .-,!, ccai oOa ta are r’.torn at es i)e taoi may not *0001 to 101*1 due to independent rounding.

TABLE 12, ESTIMATED ACTIVE GENERAL AVIATION AIRCRAFT BY FAA REGION
(In thousands )

As ~  FAA Region
January 1 Tota~ ANE A~~~~~~~SO~~ AGL ACE ASW ARM AWE ANW AAL APC

1973 145 0 5.3 18.6 21.1 28.1 10.6 19.5 7. 6 22.8 7.9 3.0 .3
1974 153.5 5.5 19.8 23.2 29.1 11.1 20.7 7.9 24.0 8.3 3.3 .3
1975 161.5 62 21 2 24.4 30.7 11.6 21.7 8.3 25.1 8.6 3.4 .3
1976 168.5 6.4 21 2 24.9 31.0 12.3 23.1 9.3 25.9 9.8 4.2 .4
1977 178.3 6.4 21.7 26.2 32.6 13.3 24.2 10.0 27.5 11.0 4.7 .4
1978’ 186.6 6.8 22.6 28.0 33.5 13.6 26.4 10.3 28.6 11.5 4.9 .4
1979’ 198.6 7.5 24.3 30.0 35.8 14.1 28.2 10.7 30.3 12.0 5.3 .4
1980’ 212.0 8.1 26.3 32.0 3&0 14.6 312 11.2 32.2 12.3 5.7 .4
1981* 223.6 8.5 27.7 340 40.1 15.3 33.1 11.6 342 12.7 6.0 .4
1982’ 234.4 8.9 29.1 35.6 41.9 16.2 34.7 12.2 35.9 13.1 6.3 .5
1983’ 244.8 9.5 30.1 37.5 43.3 16.6 37.0 12.5 37.7 13.5 6.6 .5
1984 254.6 9.7 31.3 39.0 44.8 17.0 38.7 13.0 39.5 14.0 7.1 5
1985’ 263.5 10.0 32.1 40.6 46.5 17.7 40.0 13.4 41.1 14.2 7.4 .5
1986 271.6 10.3 33.1 41.8 47.9 17.9 41.8 13.6 42.4 14.7 7.6 .5
1987’ 278.7 10.6 33.7 43.2 48.9 18.4 42.6 13.9 43.7 15.0 8.1 .6
1988’ 285.1 10.8 34.5 44.2 49.9 18.8 43.9 14.2 44.8 15.1 8.3 .6
1989’ 291.3 111 34.9 45.1 511 18.9 44.9 14.6 46.0 15.4 8.7 .6

• Forecast
Note—Totais orcciude a %ma i i numb. r nO a o , ~~rai i  iocat .d in foreign countrie S . A i so see Tab ie 11 footnotes . Det aci may not add

— 
to tota i due to Independen t rounding
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46 TABLE 13. ESTIMATED HOURS FLOWN IN GEN ERAL AVIATION BY TYPE OF AIRCRAFT
(In millions)

Fixed Wing
Piston Balloons

Fiscal Single- Multi. Dirigibles
Year Total engine engine Turboprop Turbojet Rotor craf t Gliders
1973 28.5- 20.8 4.7 1.1 0.6 1.1 0.2
1974 31.3 22.5 5.2 1 2 0.8 1.3 0.4
1975 33.3 23.9 5.4 1.3 0.8 1.5 0.4
1976 35.1 25.4 5.5 1.3 0.9 1.7 0.3
1977T 9.5 6.7 1.5 0.4 0.3 0.4 0.2
1977E 36.7 26.1 6.0 1.4 1.0 1.8 0.4
1978’ 39.3 27.8 6.4 1.5 12 1.9 0.5
1979’ 42.2 29.8 6.9 1.7 1.3 2.0 0.5
1980’ 44.7 31.1 7.5 1.9 1.5 2.1 0.6
1981’ 47.0 32.5 8.1 2.1 1.6 2.1 0.6
1982’ 49.2 33.7 8.6 2.3 1.8 2.2 06
1983’ 51.5 35.1 9.0 2.5 2.0 2.3 0.6
1984° 53.2 35.7 9.5 2.8 2.2 2.4 0.6
1985’ 54.9 36.4 10.0 3.0 24  2.4 0.7
1986’ 56.3 36.9 10.4 3.3 2.5 2.5 0.7
1987’ 57.7 37.4 10.8 3.5 2.7 2.6 0.7
1988’ 58.9 37.7 11.2 3.8 2.9 2.6 0.7
1989’ 60.1 38.4 11.4 3.9 3.0 2 7  0.7

Foreca s t E Estimate
Note—Detaii may not add to total due to in dependent round ing. it should be noted that historical data are estimates.
1977T—Th is represents the tran s otuon quarter . Jul y 1, 19 76 , thro ugh September 30, 1976.

TABLE 14. COMMUTER AIRLINES AIRCRAFT OPERATIONS

Aircraft Operations (Millions )
Calendar Currenr -_________________________________________________________________________

Year Points 0 Puerto Rico Transfers New Points ’ Total

1973 1.5 .3 — — 1.8
1974 1.7 .3 — — 2.0
1975 1.9 .3 — — 22
1976E 2.0 .3 — — 2.3
1977E 22 .3 — — 2.5
1978’ 22 .3 — — 2.5
1979* 2.3 .3 .1 .1 2.8
1960 2.5 .3 .1 .1 3.0
1981’ 2.6 .4 .2 2 3.3
1962 2.7 .4 2 .3 3.6
1983* 2.8 .4 .3 .4 3.8
1984* 2.9 .4 .3 .4 4.0
1985 3.0 .4 .4 .4 4.2
1986’ 3.1 .5 .5 .4 4 4
1987’ 3.2 .5 .5 .4 4.6
1988’ 3.2 .5 .6 .4 4.8
1989’ 3.3 .5 .6 .4 4.9

• Forecast. F Estim ate.
Based on a passenger board ing factor of 4 a in 1975 Increa s ing to 6.0 in 19$9.

• Based on a passenger boarding factor of 3 7 Sn 197S increas ing to 4.1 In 19R9.
Note—Detail may not •dd to total due to Independent rc-undong .
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TABLE 15. COMM UTER AIRLINES PASSENGER TRAFFIC ’

Revenue Passenger Enplanements Revenue Passenger Miles
(Millions ) (Millions )

Calendar Current Puerto New Current Puert o New
Year Points ’ Rico Transfers : Points • Total Points Rico Transfers ’ Points Total

1973 3,7 .9 — — 4.6 407.8 56.8 — — 464.6
1974 4.5 .9 — — 5.4 517.1 58.4 — — 575.5
1975 4.7 .9 — — 5.6 542.9 55.6 — — 598.5
1976E 5.0 .9 — — 5.9 575.1 58.7 — — 633.8
1977E 5.5 1.0 — — 6.5 636.9 61.9 — — 698.8
1978’ 5.7 1.0 — — 6.7 670.6 65.3 — — 735.9
1919’ 6.1 1.1 .1 .1 7.4 717.4 69.0 11.3 14.7 812.4
1980’ 65 1.1 .2 .3 8.1 776.0 72.8 23.5 30.8 903.1
1981’ 7.0 1.2 .3 .4 8.9 837.3 76.8 36.6 48.3 999.0
1982’ 7.3 1 3 .4 .6 9.6 8862 81.0 50.9 74.4 1,092.5
1983 7.7 1.3 .5 .7 10.3 941.9 85.4 66.2 882 1,181.7
1984’ 8.2 1.4 .7 .8 11.0 1,007.7 90.1 82.7 92.3 1,272.8
1985’ 8.7 1.5 .8 .8 11.7 1,069.6 95.0 100.5 96.7 1,361.8
1986’ 9.1 1.6 1.0 .8 12.4 1,130.8 100.2 119.5 101.2 1,451.7
1967’ 9.5 1.6 1.1 .8 13.1 1,267.4 105.7 140.0 105.8 1,618.9
1988’ 10.0 1.7 1.3 .9 23.9 1,393.6 111.5 161.9 110.8 1,777.9
1989’ 10.5 1.7 1.4 .9 14.5 1,519.8 117.7 183.8 116.0 1,937.3

F Estimates ‘ Forecast.
‘ 4 8 contIguou, states pius Puerto Rico.
‘Enpianements at current points . ex ci ut iv e of Puerto Rico
• Based on 74 mainiand certificated cu to e ’. enpian ing iess than 40 passengers daily. These cities were grouped in the same

C ‘go n e, used for existIng exclusive commuter points and the corresponding modeis used to derive estimates of same categories
for existing excioaslv. commuter points and the corresponding n’uodeis used to derive estimates of enp ianements at these new

is The estimates were then dou bied to represent enp iane ments at the corresponding hubs , and phased in over 5 years be-
ing fl 1979.
‘ Based on 50 potentoai new macniand se rvice point s The forecast methodo lgy is similar to that used for the transfer points.

the phase-i n period i, 10 year s .
Based on sam, averag e trip lengths as for current points.

Note—Detail may not add to total due to independent rounding. 
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48 TABLE 16. ESTIMATED FUEL CONSUMED BY UNITED STATES DOMESTIC CIVIL
AVIATION
(In millions of gallons)
— 

Total J .t Fuel Jet Fuel Aviation G ine 
—

Fiscal and Aviation Air General Air 
- 

General
Year Gasoline Total Carrier Aviation Total Carrier Av Iation
1973r 9,135 8,703 8,399 304 432 21 411
1974r 8.783 8.320 7.963 357 463 20 443
1975i- 8,745 8.313 7.860 453 432 20 412
1976r 8,769 8,317 7.822 495 452 20 432
1977” 9,225 8,750 8,214 536 475 19 456
1978’ 9.606 9,103 8.493 610 503 17 486
1979’ 9,980 9,436 8,782 654 544 15 529
1980’ 10,410 9,837 9,096 741 573 13 560
1981’ 10,802 10,199 9,405 794 603 11 592
1982’ 11,232 10,603 9,725 878 629 9 620
1983* 11,676 11,022 10,056 966 654 7 647
1984’ 12,136 11,450 10,400 1,050 686 7 679
1985’ 12,605 11,897 10,764 1,133 708 6 702
1986’ 13.068 12,343 11,146 1,197 725 5 720
1987* 13,569 12,818 11,537 1,281 751 5 746
1988’ 14,077 13,309 11,940 1,369 768 4 764
1989’ 14,550 13,768 12,358 1,410 782 4 778

Forecast.
Esti mate. New Fiscai Year beginning in October.

Note— Domestic ccvii aviation is defined for puoposes of the table to in ciude au civ ci a o r c r a t t  fii g ht w hich o rigi nate and term,
nate wit hin the 50 state s . Estimates of fuel consumed by ai nt rame and aircraft engine r ,-uanufact urers . whethe , for flight testing or
groun d testing, are not shown here because they are not avao lab le for the domestic indu stry as a who le and estimates Cannot be
developed woth any assurance of accuracy. Estimates of fuel consumed by t he s uppiemen iai , con t rac t  and intrastate carr i ers  are our
cluded cu the “Air Carrier ” columns, It should also be noted that general avoatoon fuel co ns ump t o on is not reported and h u st on oca i
series are estimates.

The historical data have bee n revised to reflect new bench mark data

TABLE 17. ACTIVE U.S. MILITARY AIRCRAFT IN CONTINENTAL UNITED STATES

Fixed-Wing Aircraft 
___________

Fiscal Year Total i.t Turboprop Piston Helicopter

1973 21,727 9,344 1,223 2,989 8,171
1974 21,143 9,091 1,207 2,854 7 .991
1975 19,889 9,526 1,298 1,927 7,138
1976 19,775 9,2~5 1,511 1,360 7.649
1977E 19,700 9,254 1,392 1,360 7,694
1978’ 19,641 9,220 1,561 965 7,895
1979’ 19,243 9,193 1,541 843 7,666
1980’ 19,412 9,346 1,543 817 7,706
1981’ 19,572 9,511 1,546 733 7,782
1962’ 19,791 9,711 1,542 714 7,824
1983’ 19,584 9,770 1,545 693 7 ,576
1964 • 19,580 9,755 1,548 676 7,601
1St s ’ 19,575 9,749 1,537 676 7,613
1986’ 19,575 9,749 1,537 676 7.613
1987’ 19,575 9,749 1,537 676 7,613
1988’ 19,577 9,749 1,539 676 7,613
1989’ 19,577 9,749 1,539 676 7,613

• Forecast. £ Estimate.
0 Includes Army, A ir Force . Navy and Marine regular serv ice aIrcra ft , as well as Reserve and National Guard aircraft .
‘ Detailed planning Information not available beyond 1984 . 1985—1989 proj ected at thi 1984 level.
Source: Office of th . S crotary of Defense , Department of Defense.
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TABLE 18. ACTIVE U.S. MILITARY AIRCRAFT FLYING HOURS IN CONT INENTAL UNITED
STATES FISCAL YE ARS 1973—1 989
(In thousands )

____________ 
Fixed-Wing Aircraft

Fiscal Year Total Jet Turbo prop Piston 
- 

Heli copter

1973 7,381 3,785 524 1,108 1,964
1974 6.403 3.287 533 1.051 1,532
1975 6.510 3,478 677 902 1.453
1976 5.768 3,046 625 526 1,571
1977E 5.772 3,045 529 659 1,539
1978’ 5,778 3.036 541 621 1,580
1979’ 5,755 3.022 550 567 1.616
1980’ 5,780 3,028 548 558 1,646
1981’ 5,720 3,018 519 552 1,631
1982’ 5,641 2,996 522 539 1,615
1983’ 5,662 2,989 519 539 1.615
1984’ 5,662 2 ,989 519 539 1,615
1985’ 5,662 2,989 519 539 1.615
1986’ 5,662 2,989 519 539 1.615
1987’ 5,662 2,989 519 539 1,615
1988’ 5,662 2,989 519 539 1,615
1989’ 5,662 2,989 519 539 1,615

• Forecast E Estimate.
include s Re~,erv e and N atoo nai Guard aor ,:raft for the Army. Au , Force. Navy and M~ r ’,.s as ~i e i i as regular service a,,: ‘a lt

fleet
• Detailed piannung information not available beyond 1984 . 1985—1989 pro i ect ed at the 1984 eur O

Source Office of the Secretary of Defense . Department of Defense

TABLE 19, TOTAL ITINERANT AND LOCAL AIRCRAFT OPERATIONS AT AIRPORTS WITH
FAA TRAFFIC CONTROL SERVICE
(In millions)

Fiscal Year Total Itinerant Local Number of Towers
1973 53.9 34.0 19.9 362
1974 56.8 36.1 20.8 394
1975 59.0 37.6 21.4 416
1976 62.5 39.7 22.8 4 .3
1977T 17.2 11.0 6.2 422
1977E 66.5 422 24.3 426
1978’ 71.6 45.3 26.3 432
1979* 76.5 48.3 28.2 437
1980’ 79.9 50.6 29.3 442
1981’ 83.0 52.8 30.2 447
1982’ 85.9 54.7 31.2 452
1983’ 884 56.2 32.2 457
1984’ 90.7 57.7 33.0 462
1985’ 92.8 59.1 337 467
1986’ 94.3 60.0 34.3 472
1987* 95.9 61.2 34.7 477
1988’ 97.6 62.5 35.1 482
1989’ 99.0 63.7 35.3 487

For ecas t F Esc or c oate
Note’—’An aircraft operat ion is defined .* an aircraf t  arr ival  at or a depac ’ture from an airp ort with FAA traff ic control service.

A iocei operation is perfo rmed by an ao r c r a t i  th ai op erat es on the local t raf f ic  patte rn or w l t hco sight of the tower: Is known to be
dep arting for or arr iving from fi c g ht o n local prac c o r e  areas~ or ~ ,ecuuir ~ s imulated o n~ tru o ’cueoo t approaches or low petses at t he air-
port All a i r c raf t  arr ivals and dep ar lur es Other than local la x defined above ) are c lass i f ied as itinerant operat ions Detail may not
add to total due to ondepend ero i rocunding

1977T—This represents activ ity during the transit ion quarter . J oui y I, 1976 , to September 30. 19 76
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50 TABLE 20. ITINERANT AIRCRAFT OPERATIONS AT AIRPORTS WITH FAA TRAFFIC
CONTROL SERVICE
(In millions)

Fiscal Year Total Air Carrier Air Taxi General Aviation Militar y

1973 340 2.1 20.6 1.5
1914 36 1 95  2.4 22.9 1.3
1975 37.6 :0 .; 2.8 24.2 1.3
1976 39.7 9 3 2.9 26.2 1.3
1977T 11.0 2 5 .8 7.4 .3
1977E 422 9.8 3.2 28.1 1.2
1978’ 45.3 10 1 3.6 30.4 1.2
1979’ 48.3 10.4 4.1 32.6 1.2
1980’ 50.6 10.6 4.5 34.4 1.2
1981’ 52.8 10.8 5.1 35.7 1.2
1982’ 54.7 11.0 5.5 37.0 1.2
1983’ 5~ 5 11.3 5.9 38.1 1.2
1984’ 58.0 11.5 6.4 38.9 12
1985’ 59.3 11.7 6.8 39.6 12
1986’ 60.2 11.9 7.0 40.1 1.2
1987’ 61.4 122 7.4 40.6 1.2
1988’ 62.7 124 7.8 41.2 1.2
1989’ 63.7 12.6 8.2 41.7 1.2

Forecast F Fsloma t e
Norte—See Table 19 b r  definition ot t ,,:r,~o r , 0 operations Detail may not add to total due to independent ro ondun g
I9UT——T hos represents ac t iv i ty  durung the tr ar, so icon quarte r , Ju ly 1 . 1976 , to September 30. 1976 .

TABLE 21. LOCAL AIRCRAFT OPERATIONS AT AIRPORTS WITH FAA TRAFFIC CONTROL
SERVICE
(In millions)

Fiscal Year To•al General Aviation Military

1973 19.9 18.1 1.8
1974 20.8 19.3 1.5
1975 21.4 20.0 1.4
1976 22.8 21.4 1.4
1977T 6.2 5.9 .3
1977E 24.3 22.8 1.5
1978’ 26.3 24.7 1.6
1979’ 282 26.6 1.6
1980’ 29.3 27.7 1.6
1981’ 30.2 28.6 1.6
1982’ 31.2 29.7 1.5
1983’ 32.2 30.7 1.5
1984’ 33.0 31.5 1.5
1985’ 33.7 32.2 1.5
1986’ 34.3 32.8 1.5
1987’ 34.7 33.2 1.5
1988’ 35.1 33.6 1.5
1989’ 35.3 33.8 1 5

‘a

Fo re ,  ..st I I’ . t , r , o  at . ’
Note—See Table ‘ 0 . ,, ,t,’l,, uco ,,, ,, I io cal operatc o rc s Detail may not odd to total due to Independent rounding.
197 71—This represents a’ l ,uoo t y durorog t ire transition quarter . J u ly 1 , 19 76 . to Septe mber 30, 1976.
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TABLE 22. INSTRUMENT OPERATIONS AT AIRPORTS WITH FAA TRAFFIC CONTROL 51
SERVICE
(In millions)

Fiscal Year Total Air Carrier Air Taxi Genera l Aviation Mi l itary
1973 22.5 (1.5) 9.8 1.1 7.4 4.2
1974 24.1 (2.6) 9.5 1.4 92 4.0
1975 26.2 (2.9) 9.5 1.9 10.8 4.0
1976 28.1 (6.2) 9.5 2.2 12.8 3.7
1977T 7.7 (1.9) 2.5 .6 3.6 .9
1977E 30.7 (6.8) 9.9 2.5 14.7 3.6
1978’ 32.3 (6.8) 10.2 2.9 15.6 3.6
1979’ 34.0 (6.9) 10.5 3.4 16.5 3.6
1980* 35.7 (7.1) 10.7 3.8 17.6 3.6
1981’ 37.5 (7.2) 10.9 4.1 18.9 3.6
1982’ 38.8 (1.3) 11.1 4.3 19.9 3.5
1983* 40.1 (7.5) 11.4 4.5 20.7 3.5
1984’ 41.0 (7.5) 11.6 4.6 21.3 3.5
1985’ 41.8 (7.6) 11.8 4.7 21.8 3.5
1986’ 43.7 (7.7) 12.0 5.1 23.1 3.5
1987’ 45.9 (7.8) 12.3 5.6 24.5 35
1988’ 48.1 (7.9) 125 6.1 26.0 3.5
1989’ 50.4 (7.9) 127 66 27.6 3.5

Forecast. F Estimate
Note—A n instru ment op eratoo n cx d,tc. ’ed as the hand io ng b, an FAA terminal traffic control facility 01 the arruval . de parture.

or ove rflight at art airport of an aircraf t on en IIR flight plan or t o e  pro vos ionr ‘ii IIR separation to other a i rcraf t  by an FAA terminal
traffic control f aci l ity. Non -1F R instrument co ..nt s at Terminal Contro l A rea O T C A :  facil it ies and Stage iii of es panded area radar
service a re Included in the totals and noted on parenthesis as an unf o rmat inn tern see Table 23).

Includes instrument operati ons at FAA operated milita ry radar app roac ir c o ru t o o i  ta c i l i t i e~
19 771—This represents act ivity during the t rans otion quarter . J~~iy 1 1976. to September 30. 19 76

TABL E 23. NON—IFR INSTRUMENT OPERATIONS AT AIRPORTS WITH FAA TRAFFIC
CONTROL SERVICE
(In mi llions )

Expanded _Area_Radar Service
Terminal Control Stage Ill Stage Il l

Fiscal Year Total Areas—TCA’s As of 6/30/75 After 7/1/75

1973 1.5 — 1.5 —

1974 2.6 — 26 —

1975 2.9 — 29 —

1976 6.2 1.7 37 .8
1977T 1.9 .5 1.0 .3
1977E 6.8 1.8 3.8 12
1978’ 6.8 1.8 38 1.2
1979’ 6.9 1.8 a S 1.2
1980’ 7.1 1.9 3.9 1.3
1981’ 7.2 1.9 40 1.3
1982’ 7.3 1.9 40  1.4
1983* 7.5 2.0 4.1 1.4
1984’ 7.5 2.0 4.) 1.4
1985’ 7.6 2.0 4.1 1.5
1986’ 7.6 2.0 4.1 1.5
1987’ 7.8 2.1 4.2 1.5
1988’ 7.9 2.1 4.2 1.6
1989’ 

- - 
7.9 2.1 4.2 1.6

• For.cas t £ Est imate.
19771—This represents activity during the transition quarter , Ju l y I , 1976. to September 30, 1976.

ICA count not avaI lab t~ pr ior to 1976.
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52 TABLE 24. IFR AIRCRAFT HANDLED FAA AIR ROUTE TRAFFIC CONTROL CENTERS
(In millions)

Total Aircraft Handled
Fiscal Aircraft IFR Air Air  Gener a l
Year Handled Departures Dyers Carrier Taxi Aviation Mi l itary

1973 22.8 8.9 5.1 12.6 .9 4.6 4.7
1974 22.9 9.0 49  12.4 1.1 5.1 4.3
1975 23.6 93  51 12.4 1.3 5.5 4 4
1976 23.9 9,4 5 1 124 1.4 6.0 4.2
1977T 6.3 2.5 1.3 3.3 .4 1.6 1.1
1977E 25.3 10.0 5.4 12.9 1.5 6.7 4.3
1978’ 27.1 10.8 5.5 13.4 1.9 76  4.2
1979’ 28.9 11.6 5.7 13.9 2.3 8.5 4.2
1980’ 30.5 12.3 5.9 14.1 2.7 9.5 4.2
1981’ 31.9 12.9 6.1 14.4 2.9 10.4 4.2
1982’ 33.3 13.5 6.3 14.7 3.1 11.3 4.2
1983 34.6 14 1 6.4 14.9 3.5 12.0 4.2
1984’ 35.8 14.6 6.6 15.2 3.7 12.7 42
1985’ 37.2 152 6.8 15.5 4.1 13.4 4 2
1986 38.2 15.6 7.0 15.8 4.3 13.9 42
1987’ 39.6 162 7.2 16.3 4.5 14.6 4 2
1988’ 40.5 16.6 7.3 16.6 4.7 15.0 4 .2
1989’ 41.5 17.0 7.5 16.9 4.9 15.5 42

For eca ’ .t. E Estimate.
Note—Detail may not add to total due to independent ro unding. The aircraft handled count cons ists of the number of 1FR

depa rtures multiplied by two plus the number of overs. This con:ept recogncze ; that for each departure there us a iandong An 1FR
departure is defined as an original IER flight plan filed either prior to departure or after becoming airborne . An overflight originates
outside the A RTCC area and passes through the area without landing. The forecast data assume present operating ruies and pro
cedu res.

1977T—This represents activity during the transition quarter , Juiy 1 1976 . to September 30. 1976.

TABLE 25. IFR DEPARTURES AND OVERS FAA AIR ROUTE TRAFFIC CONTROL CENTERS
(In millions)

Air Carrier Air Taxi General Aviation Milit ary
Fiscal IFR IFR IFR IFR
Year Depart ures Dyers Departures Overs Departures Overs Departures Dyers

1973 4.7 3.2 .4 0 2.0 .6 1.7 1.2
1974 4.6 3.1 .5 0 2.2 .7 1.6 1.1
1975 4.6 3.1 .6 .1 2.4 .7 1.6 12
1976 4.6 32 .7 .1 2.6 .8 1.5 1.1
1977T 1.2 .8 2 0 .7 .2 .4 .3

4.8 3.3 .7 .1 2.9 .9 1.6 1.1
1978’ 5.0 3.4 .9 .1 3.3 1.0 1.6 1.0
1979’ 5.2 3.5 1.1 .1 3.7 1.1 1.6 1.0
1980 5.3 3.5 1.3 .1 4.1 1.3 1.6 1.0
1961 5.4 3.6 1.4 .1 4.5 1.4 1.6 1.0
1982 5.5 3.7 1.5 .1 4.9 1.5 1.6 1.0
1983 5.6 3.7 1.7 .1 5.2 1.6 1.6 1.0
1984 5.7 3.8 1.8 .1 5.5 1.7 1.6 1.0
1985 5.8 3.9 2.0 .1 5.8 1.8 1.6 1 0
1986’ 5.9 4.0 2.1 .1 6.0 1.9 1.6 1.0
198P 6.1 4.1 22 .1 6.3 2.0 1.6 1.0
1988’ 6.2 42 2.3 .1 6.5 2.0 1.6 1.0
198Y 6.3 4.3 2.4 .1 6.7 2.1 1.6 1.0

• Forecast. E Estimate.
1977T—This represents activity during the transition qua rter , July 1 , 1976 . to Septemb er 30, 1976.



TABLE 26. TOTAL FLIGHT SERVICES . PILOT BRIEFS AND FLIGHT PLANS ORIGINATED
AT FAA FLIGHT SERVICE STATIONS AND COMBINED STATION /TOWERS
(In millions)

Flight Plans Originated
Fiscal Year Total Flight Services Pilot Briefs Total IFR—DVFR VFR

1973 53.7 14.7 72 4.5 2.7
1974 56.2 15.4 7.8 5.0 2.8
1975 58.3 16.2 8.0 5.2 2.8
1976 58.2 16.1 8.1 5.4 2.7
1977T 15.8 4.2 2.2 1.4 .8
1977E 598 16.4 8.5 5.6 2.9
1978’ 65.1 18.4 9.0 6.1 3.0
1979’ 72.5 21.1 9.8 6.8 3.2
1980’ 78.5 23.3 10.5 7.2 3.3
1981’ 84 .3 25.2 11.4 8.0 3.4
1982’ 89.4 27 12.0 8.5 3.5
19€3 94.5 29.1 12.5 8.9 3.6
1984’ 99.6 31.1 13.1 9.4 3.7
1985’ 104.5 32.9 13.8 10.0 3.8
1966’ 108.7 34.5 14.4 10.5 3.9
1987’ 113.4 36.1 15.3 11.3 4.0
1988’ 117.8 37.6 16.2 12.2 4.0
1969’ 121.9 39.2 16.7 12.6 4.1

Forecast F Estom ate
Note—Total Flight Services is a weighted workload meas urerroent derived by multipl ying pilot briefs and flig hts pians orig-

inated by two and adding the number of aircraft  contacted. A fli ght plan may be filed orall y or in writing to q uo a iu f y b r  oncluscon in
the activity count . TIre data forecast in Tables 26 and 27 are based upon the current ruuumber of and configuration of the FSS and
CS/I. Any change in their number or operatio n would have a corresponding change on the forecast.  Detail may not add to total
du e to cndepen dent rounding.

197 71—Thus represents activity during the transit ion quarter . Jul y 1, 1976 . to September 30. 1976.
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54 TABLE 27. AIRCRAFT CONTACTED: FAA FLIGHT SERVICE STATIONS AND COMBINED
STATION /TOWERS
(In millions)

Fiscal Year Total IFR—DVFR VFR Air Carrier Air Taxi General Aviation Milita ry
1973 9.9 1.5 8.4 .6 .7 8.0 .7
1974 9.9 1.5 8.4 .4 .7 8.1 .7
1975 10.0 1.6 8.4 .4 .8 8.1 .7
1976 9.8 1.5 8.3 .4 .8 8.0 .6
1977T 2.9 .4 2.5 .1 .2 2.4 2
1977E 10.0 1.6 8.4 .5 .9 8.0 .6
1978’ 10.3 1.8 8.5 .5 1.1 8.1 .6
1979’ 10.7 1.9 8.8 .5 12 8.4 .6
1980’ 10.9 2.0 8.9 .5 1.3 8.5 .6
1981* 11.1 2.1 9.0 .5 1.4 8.6 .6
1982* 11.2 2.1 9.1 .5 1.4 8.7 .6
1983’ 11.3 2.2 92 .5 1.5 8.7 .6
1984’ 11.2 2.1 92 .5 1.4 8.7 .6
1985’ 11.1 2.0 9.1 .5 1.3 8.7 .6
1986’ 10.9 1.9 9.0 .5 1.2 8.6 .6
1967’ 10.6 1.8 8.8 .5 1.1 8.4 .6
1988’ 10.3 1.6 8.6 .5 1.0 8.2 .6
1989’ 10.1 1.6 8.5 .5 .9 8.1 .6

• Forecast. F Estimate
Not e—Aircraft contacted represent a record of the number of a i rcraf t  with which FAA faci l i t ies IFSS. CS/I) have established

radio comm unications contact, One count is made for each en route , landing or departing aircraft contacted by a faci l i ty.  regard
less of the number of contacts with an individual aircraft A’ fl ig ht involving contacts with five di f ferent fac i l i t ies , disregarding the
num ber of contacts with each , would be co unt o d o~ five aircraft contacted Detail may not add to total due to independent round
cng .

1977T—Th is repres ents activity during the transit ion quarter . July 1. 1916. to September 30. 1976

TABLE 28 . ACTIVE PILOTS BY TYP E OF CERTIFICATE

As of Airline Instrument
Janua ry 1 Total Students Private Commercial Transport Helicop ter Glider Rated
1973 750,869 181,477 323,383 196,228 37,714 7,987 4,080 187,909
1974 714,607 181,905 301,863 182,444 38,139 5,968 4 ,288 185,969
1975 730,541 180,795 305,848 192,425 41,002 5,647 4,824 199,323
1976 725,059 176,978 305,867 189,342 42,592 4,932 5,348 203,954
1977 741,272 188,801 309,005 187,801 45,072 4,804 5,789 211,364
1978’ 758,600 197,600 315,300 187,800 46r 800 4,700 6,400 222.200
1979’ 807,300 212,100 343,000 191,500 49,000 4,700 7,000 236,400
1960’ 856,100 217,100 367,000 207 r800 51,100 4,600 8,500 258,200
1981’ 884,500 216,200 379,600 221,900 53,200 4,600 9,000 279,200
1982’ 906,800 217,800 390,500 229,200 55,200 4,600 9,500 297,100
1983’ 937,500 223,100 407,400 235,600 57,000 4,500 9,900 312,400
1964’ 971,700 226,500 426,200 24b ,500 58,700 4,500 10,300 327,800
1985’ 1,005~100 229,100 443,800 256,500 60,5~ ) 4,500 10,700 343,100
1986* 1,036,000 230,500 460,700 266,900 62,200 4,600 11,100 357,100
1987’ 1,065,500 231,400 477 ,200 276,700 64,000 4,600 11,600 369,200
1968’ 1,094,500 231,700 493,900 286,400 65,700 4,600 12,200 380,400
1969’ 1,122,800 231 200 510,700 296,300 67,200 4,700 12,700 391,100

• Forecast 0 Not included in total.
Note—The total count Includes all pilots wIth current medi :al ce rt . fo cat.s ; it also includes pilots wh o no longer fly but desire

to keep their active status by periodic medical euo a mlr ’at lons . At the close of 1973 the active pilot count totalled 714 .607, compared
with 750,869 at th e end of 1972. The decrea.. in the number of airmen res ulted from a purging of the Airmen CertificatIon fu ss.
During lIds process appr o* imat .I y 26,000 duplicate or faulty records were el imInat ed. Helicopter pilots inc lude pilots who hold
only a helicopter certificate
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APPENDIX A

~~ATIONAI~ FORECASTS OF TOTAI GENERA1 AVIATION
OPERAT1ONS t\T TOWERED ~\NI) NONTOWERED AIRPORTS

“s sh u n ’, ( n s u i I t . i n u I s  liii 41, ~~~~ c ’ni t By 1°11t , ri ,ilu(un~~ic1t ’ tot al h i 1 5 5 1 1  p h i .  55
lanri’ ’. \\ I l o u i s  \ \ ( u r n t ra t l o u  hni~ ,il 

( ) ) I i i  i i  nt unkusst ’ r opt’r~1tion ’. .111’ l’xp(’( tt’rl U, he 77 p(’r(t ’nt
grt’ ,uter t han 1 174

0 0 1 0 0  ,ist’. huo ~ l u ’  entire gi’ner,i I ,us i —
i ui11:rrognil ~ u n ’  no lij clt ’d o n thi s ,iilp i’nr tu ’. —

I ht’so ’ to i o u  ,u~ t iou unit ’  to l,jl .00 I i s o  Is i st o r i o j t o ’ ’. Ii

.l~r~ u i o r t s  it ‘ ‘Ii I i’~Io’ r ,iI ‘\~ i . uh i r uo i  \ ( l n u u , u , s l r , l t 1 0 0 1 0  .~J ~~ 
TABLE A — i .  NATIONAL FORECASTS OF

11 ,111, , or i t r u o l  s r R i ( ( ’  ,u ro ul it ,thl lh~’ u u t l ic ’ r  ,iir~nc r t ’ . TOTAL GENERAL AVIATION OPERATIONS AT
ii) r r’ o or ~l TOWERED AND NONTOWERED AIRPORTS

The 0 0 1 0 0 .i~ T ’ . .111(1 l r ’ I r ’ I i ’ T i (  i’d I),l’ri ’ c I,it,i i’ Sturi i , i ?o ’ s (In millions)
n in 5 ppen(Iux ‘\ his i ’  hi’o’r i taken tr o um Ii’. 0 °

1 0 1 0 0  o r  pr(’F)ar{’(J IU ss s t i  ‘ r i t s  (~onsoj It anuts . tn u ‘ii I TOTAL LOCAL ITI NERANT
CALENDAR OPERA- OPERA- OPERA.

uuntli ’r I ‘\ ‘\ (ont ra ( t nlanjgt’m(’flt YEAR TIONS TIONS TIONS
II Report Niu I .\ ~ ,\\ 10 _ (,  i Nationwide , Re- 1972 ’ 1154 638 51.6g~onal and Statewide Estimates for General 1974 ’ 125 7 679 578

Aviation (GA) A ctivity at Nontowered Air- 1975 130 . 7 702 60.5
ports During CV 1972 (Revis ed) and CV 1976 135.4 72.9 625
1974 1977 141.2 76.4 64.8
Report \ o o  1\- \  WI’ I “. General Avi a- 1978 146.8 80.7 66.1
lion Forecasts . 1975 1987. State. Aegion& 1979 153.4 84.5 68.9
and National Operations 1980 157.6 87.3 70 3

1981 163.6 90.7 72.9
The ri p’ o il ’. iii ‘1,11 the ri’sul I ,  ot the I irsl liii nial 1982 171.5 95.1 76.4

investigation Io~ thi’ Of lu~~ ’ of A via t ion Pol icy of thi’ 1983 180.8 100.3 80.5
c hIc r ut of total general ,lv i ,it iooti on a natuooi iss ide 1984 190.6 105.9 84.7
h.i’.us using aircraft opf ’ralions at both 10155Cr and 1965 200.4 111.8 88.6
nontoss I’r aorpnrts as the unit of mea’oIr ( ’ Both n’ 1986 211.6 118.4 93.2

1987 222.~ 125.0 97.5ports .ini 1)1’ obtained through the National Tec hnc-
0 ii Information “ro’rvii i’ . Springf ield , \‘Tig i ni,l 22 11, 1 , Take n from Report No. FAA —AVP—76— 7 .

or I)v I oi rit ,i ( toni,i the ( )t lo o i’ of Aviation Polio y for I EstImates fro m Report No. FAA—AVP .—76—6

any avai lable II 
~~~~~~ 

in s tol I,.
T he nabeuna l tour i ’ asts i.rcsented in Appendix A

and the other general aviation base data i’st imatec ~~ 
, 

~~~ 
.

anel l(url’( ~ ,ts in the above reports are not to hr ~~
O tonos io hi ’ n ’ i l  at this tome as offical FAA estimates of
genera l aviation air traffic activity. However , the

and l’174 islim ate s and the 197~ 1987 fore- ~~~~~~
-“.

( .151’, of tota l tower plus nontower activity now
offer a tota l picture of aviation operations to cor-
respond oth the total general aviation fleet and
hours flown. As such , the est imates are considered
lou he reliable and statisticall y accurate ~nd will
ass Ist in developing future analyses of this segment
of the aviation industry.

Yearly data b r  total , lot.al , and it inerant operations
are s hown lfl Table A 1. In t he subsequent 5 and
10 year period, nationwide general aviation tower
plus icontower atrport operations are forecast to
increase 22 percent by 1979 and 52 percent by 1984,
from a reference level of 125.7 million operations
in 1974. It is estimated that 200 million aircraft
operatIons will ta ke place in 1985 . At that time , an
estimated 88.6 million itinerant operations will
represent approximately 44 percent of the total, a
slight percentage decrease fro m the 1974 level of

— 
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APPENI)IX B

MACRO AIR ( ARR IER FORECASTING MODEE.
jon at hin (.  Tom
Jti n~ .’ 1977

~i1’ lii i t s  long raor h i ’  p ldn 1 o . i r i ~ t he F. ’\ ’\ is concc ’ rno’ d 1 RPM - - r ~‘R\ ( , I’\ I ,RFI .TQR , SIR I
a hou ut t’\pi’( t i ’ i I  us c’ ol ,o r uol it’. t uturo ’ a ho h i t y  to ma ke I NI’ I ( \bI’ t’ . ’\ T R F t  I ~)R STR
itnp n i o s c ’ m c ’ n t  in the oi.i tnonal aorspa e sVsU’nll This
a p)o o ’ n dis oj usc us’. ’’. a model ss ho h forecasts the con- 

~~ 
. . . . ._____ 11.__L_ ___

tru h o ! Ion of the s heifuled domestic air carri e rs both ( 1 \ l)  $f \J$ Si A( 1

to t he ssoor k bou , l d 01 the FAA and to funds designated RI’5.t 11 )11
‘ 4 ’  All

Ii o r t he omprove’ment of the aviation system .’ F NI’
The expected use of the FAA air traffic system by ‘~ RI\ — I’°~. VII RI’\t

lo u .i ’ r ( , in ro i ’ r s  and th or ontrihution ri oh ’~ 1 1 0 0) ) ’
ment ,oJ lund’. oli’)u(’nd primari ly oil t he ,]rnourit ~ 

Equations 1, 2 , and ‘, represent linear relationshi ps

passenger traf fic handled by the carrier s and on the such t hat the variables in the right-hand side of the

operating behavior of the airlines. The model de- equations cause or exp lain the behavior of those on

s r ob ’ ,  h o ’  hictor i( al ro’ l .it io r is lr ips between eco- 
the left. Equations 3 and 4 , meanw hile , are identities

‘1’ o r ion  a t i s  o ty and an carr ier p,issi’ngi ’r Io , i t t i ~ 
describ ing definitional relationships among the rep-
resented variables ,a o o r a l t  operat ions , and passenger revenues. These The variables endogenous to the model are ’ri’ l,it i r ’ .fii p c c ‘s t r ap ulatc ’d into the future forrri the

basic for passenger , air carrier aircraft operations, 1. RPM—Scheduled domestic revenue passenger
and air carrier revenue forecasts. The model struc- miles are used to reflect overall demand for
lure and t he variables used in the model are re- air tra vel . An RPM is counted when a paying
viewe d f i r s t  Next is a discussion of the statistical passenge r (hovs one mile . T he data S% 0 0 0 ’  io n i

resu lts The assumptions which form the basis of puted as quarterl y totals and include cched-
the forecasts are discussed in the third part. uled activity from all cert ificated domestic
The Model route air carriers. The data are in billions of

The model discussed here is an extension of re- RPMs.
se ,i rth presented 10 A ppendix B 01 Aviation Fore- 2. [NP—Another measure of demand for air
casts Fiscal Years 1977 1988.’ As in the previous travel is scheduled domestic revenue passen-
work , demand for air transportation services ~ 

ger enp lanements. Also computed on a quar-
measure d by revenue passenger miles (RPM) and ter ly basis , th is variable reflects millions of
passenger enp lanements ([NP) is expected to be passengers boarding scheduled domestic
re lated to price, income, population, and quality of f lights.
air carr ier service. This demand along with airline 3. UPS—Air carrier itinerant aircraft operations
operating constra ints such as the load factor and at airports with FAA air traffic control service
aircraft size required to maintain profitability deter- reflect the usage of FAA facilities. These data
mines the number of air carrier flights. In addition, count thousands of landings arid takeoffs by
this demand combines with changes in the air fare aircraft serving the airlines.
to determine the revenues received by the air car- ~~, ATI.—Average trip len gth represents the aver-
riers. To describe these relationships , the following age distance an individual flies on one air-
multi-equation model has been developed, cr aft on one tri p. To illustrate, a passenger

boarding at point A and going to point B with
three st ops is flying one trip. However , a pas-
senger changing planes at intermediate stop
C is counted as two trips. As a result the
ATI of the two tri p lengths in the fIrst case is
twice that of the second. These data are
based on enplanements and revenue passen-

Under the Airport and Airways Developt’lient Act ger miles recorded for each quarter. ATL is
of 1970 , a trust fund was create d from which airports expressed in hundreds of mile s.
an partiall y finance their ex pansion. A system of taxes 5. REV—Scheduled domesti c passenger re-

based predominantly on air carrier revenues , general venues represent all fares collected from
aviation fuel usage and air freig ht is the source of reve- scheduled flights beginning and ending onnue for this fund. The ticket tax on domestic air (ar- domestic points. The data in 100 millions ofnc r revenues has historicall y encompassed over 75
percent u t  the fund’s revenueS. dollars are collected on a quarterly basis.

‘Office of Aviation Polk y, Federal Aviation AdmIn-
istration , Aviation Forecasts—fisca l Years 1977—1988 ,
September 1976. Document Number FAA— AVP — 76—1 7.
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T he ar ch!,” . I ’ \co g ( ’o i iu us to the model are:

SR\ (‘ -Reca uso ’ the use of air  t ransportat ion
is t he consumption of a ‘.i’rs ice, income used
b r  the personal consumption of services can
he use d to ri’pu” .o’ro t the effect of income on
demand SRVC should thvn be positivel y
re lated to RPM. These data are in billions of
i°r2 dollars and are annualized and desea-
cona lized . 

—

2 (‘ \l P—The number of c:vi l ians employed re- 8. SEATS --The average number of seats per ,tir-
I lects that portion of the population which cra ft is one measur~ of the composition of
may use a ir carrier services . As the level oi
I ‘SIP lilt ( ‘ . 0 5 0 ’ ’ .  ‘ .00  ‘. )uo j oj ld  the It”, t’I 01 NP 

t he air carrier fleet A ’ .  aircraf t  lo’com~ lar~~o’r

These data are in millions of people. 
S lATS can he expected to onc r ~’ ,i ’.c’ . ‘,‘,hol ,’ air

3 PAT—This variable measures plant , equip- 
carr ier operations art ’ affected negative ly

°1 S TACo U— The average ct,1 l~I’ length represents
ment . and ot her investment in the air trans- the d istance from tako ’ o f f  to landing of an
port uni !Ust rv  Given that such investment
leads to an improvement in the quality of air 

average a ir carrier flight As STAC~ inc rl ’aso’ .

transportat ion ‘.o’r’, o l e  P ’ S !  should be poso - 
the number of airc raft operation s is expected
to decl ine This variable ’ is expressed in miles

t o ’ .  u i ’ ,  rel a tt ’ u l  t oo demand Th~’sc.’ data arc ’  iii

billion s of current dollars and are annualized 10, PA—The price of flying is represented by an

and olo” .i’ ,i’.ori, lized. index for adult coach air tar t s This variable

4 REL—Th e pnic ..’ of air transportat ion relative is expected to be positively related to REV.

to t hat of other modes of transportation The index developed by the Bureau oh Labor

should have a o,I’g,lt ivl’ impact on demand. S t a t i s t i c s  uses l9(u7 as a base year It reflects

A’ . a i r  t , i ru ’ s  decline relative to the cost of increasec in adult coach fares for a specific

t hese other modes , t he quantity of se rvice group of domestic city pair markets . It is

de manded ss ill t ic ((‘351’ REL then is a ratio used instead of yield , because t he consumer

ho’tsse ’e’n an index of adult coac~, a ir fares of transportation bases his decision on the

an d the otc ’ i l , i t o r  or personal consumption of price of a ticket , not on the average payment

tran sportation si r’, ices . Roth these measures per passenger mile. In addition, the index is

o c t po re are based on 1°i(o7 dollars independent of shitts in traf f ic  patterns from

5 TQR-.- Dern.ind for air carrie r ‘ . i ’ rv io’ es is sea— h ung - haul to ‘ho irt -h,iu I ,~ r u o  I ‘ , u o i ’  ‘, t’r’ ..I h\ huh’

sona l in that the third rluarter of each year is the average yie~d can change without chang-

a popular vacation period This impact is rep- ing fares or revenue passenger miles flosvn.

o” . c ’ r o t i ’d f ,~ I o u ’  o l to o n n iy  s a r o , c h l o ’  T( ,1R .intl ~ 
On the other hand, the price index used does

expecte d to hr pnsi i s c ’  TQR is one for the not include discount fares , co that changes in

t hird quarter of each calendar s ea r and zero the status of youth and famil y plans will

for all ,uth i’ r ’ .  
cause changes in the fares seen by these

o . SIR - This dummy variable is used too (‘stimate users , changes which are not reflected rn the

the effect oil malor airline ‘ . t r i k o ’ s  on the de- price ’ index .

mmd for air t ravel The period most affected While the exogenous variables described above
str o ke vs ,i ’ . t hi’ third q ui . irter t o t  lo)(, uo The show how ecoriomo act ivi ty impacts on air carrier

s,iri.i hlo’ is o , r o c ’  during this period , and zero activity, at the same time , interdependencies be-
ot ho ’ rssiso ’ tween n11’asurt,’s ut aviation activity do exist. To ac-
LOA D—Th e ,cs ( ’ rago ’  load factor is a measure count for such behavior , endogenous variables are
of i .1)0 ,00  i t’ ,  ut i l izat ion for the air carriers It included as explanatory variables in some equations.
measures t he pe~ entage of available seat I ~ir exarn l)l(’ , as t he amount 01 passe nger t r , i t t i c

miles occupied during a given quarter As the I RI’S)’ m u  ri’as i”. t iuc ’  ,iii)i~~iiit c i t  it ”, t oot l e  ret t oyed t o ’ ,
ut i lization ra ti ’  rio ri’ ,i’.o’s the nuniber of ai r~ t he ,lo r i ,o rr ler s should ion ot’ast’ At the 5.1105’ tonic .
o r o I l  operations IS expected to  decrease if the A l l  should he related no ’gatis i’l~ to RI S Rt’iaus i’ ol
demand is held co nst ano the b , ou i ’ s tr ij o t i jo t ’  ,is the’ average t u b  length in-

r i ’ ,isi’s with tot a l  pa ’ .sc ’ noo~i ’ r  t n , i t t o i  remaining ton
sh ,int , f lu’ r e s i ’ n r t o c ’  t ier mob’ ti’nds too dv( lo ro e

- —~~~~--—-— -~~~~~ *—  —



58 In order to incorporate AlL and RPM as explana- Note that all eoc ’fticien ts are of expected s m g n r , sub-
tory varia bles in the REV equation , t hey must be s ta nt ma t i ng t h ’  a pr iori  I)V I)iotlio ’s (”.. I he nu r uul i i ’ rs o r
w ithout stochastic or measurement error. By assum- parentheses are Student t -s t a to s t ics  corresponding to
ong that the specification of the [NP and RPM equa- each coefficient . These t -s t a t i s t oo  s indicated that all
ti ons is accurate , the estimated values of these coefficients are sign otic anit l y dilti’rent from lie u at a
variables can be used in subsequent equations and 95 percent confidence level. Moreover , t he corrected
ident ities without biasing the statistical results. This R-squares indicate that the equations as specified
type of simultaneous equation specification is called exp la in over 95 percent ot the s - a ro a n~ e in t he de-
a recurs ive system ‘ Such a system assumes that rela- pendent variables. The Durbin-Watson sta t is t ics ,
toonsh m ps between endogenous variables occur only however , indica ted that equations 2 and S have first
in one direction. In this model , for examp le, RPM is degree autocorre lation. ’ To the forecaster , the ma in
assumed to influence REV , hut REV does not affect implication of autocorrelation is that predictions
RPM, wil l  have needlessly large variances.

Statistical Results To avoid such, forecasting errors , the [NP equa-
ti on was rerun with a correction for first order auto-

Use of the recursive structure allows the applica- correlation. The te( hnique used was the I’l iltb rcth-Lu
lion of the ordinary least squares estimation tech- procedure for finding the autocorre lation coefficient .
nique to equations 1 , 2, and 5. The relationship The result of this correction was:
between t he endogenous and exogenous variables . ‘ .. - -(2 h I [st ioiated [NI’ - - 04 . (c, ‘ I o C Sb!’w as assumed linear for all equations. The estimated 

‘ I t  1equations are reported below. Variables ending in
“E” are previous ly derived endogenous variables. + 1 4(0 PAf — Oh )  17’ RFL

( Ia )  Estimat ed RPM 14. °fl + 0.15 ‘SRVC -

(23 .28) 7 .O9 STR + 2.72 ’  IQR
+1.74- PAT —0 069 REL I - 1. °I io u  ~~‘ ° t ,

13.94) (— 1 .94) (‘orrc’ctvd R-squared
—5.09’STR +3 62’TQR [)urhi~~-\ .’~’,it’.t~ i ‘St ,o t i s tuc  =

i ‘ ‘14 ’ (6 ‘i Standard Error 1 .814
Rho =(‘orrt ’ ted R-squared 0.953

Durb uno.W ~ tson Stat i ’ ,iu = 2.255 This version of equation 2 retains the hig h explan-
Standard Error 1.629 atory power of the earlier , uncorrected estimation.

In addition, the Durbin-Watson statistic indicates
i2a E’ .toma led [NP - 79 .17 “ 1 .55’( MI ’ that the correction procedure has eliminated the

21, . ~~~~ t m rs t order seria l correlation . The sai nt ’  o i l rho ~hoss
+ 1 74 ’PAT - it if W)~k[L how the estimation error in one time period is de-
.$ . 12 i (— 1.8 ( f l  pendent on the error in the previous time period.

—ti.89” TR I.O8 TQR Specifically,
(— ‘ .3.3 Ii (4 . ” 7 en un iho ’e, -

(ouru ’ l  10 ( 1 R-squared 0 o1( 1 where Ci 5 the estimation error for the current time
L)urbin.SVatson St a t os t u . = 1. 129 period, u, is random , or stochastic , error for the cur-
Standar d Error 1 ‘154 rent time period, and Ci — ,  is the error for the esti-

ISa) Estimated REV — 1 31 + U 15’I’A mate of [NP in the previous time period.
( 1’, 1(,i As in estimate d equation 2a, the coefficients de-

- — ( 1  )4
~A IL [  rived in estimate 2b are of expected sign. Moreover ,

11 41’ -4 ‘~i~ 
except for the coefficient for REL , the estimated co-
efficients are significant ly different from zero at a 95

(curr on terl R-sq uared ~
“ t t .987 percent level. Although confidence in the REL co-

t)urhin-W atsoru St , l t i st i (  1.204 ef ficient is not high, the variable was retained in
Standard Error = 1) 7115 the model , because it is consistent with economic

behavior , and because it provides the anal yst wit h
some quantification of the impact of air fares on
demand for air carrier services.

0 A te(hnical discustion of recursive systems can be
found in  Johnston , E. onomctrot Methods, Second (dl- -- ‘  -

lion, pages 37 7—3 8 0. 0 Again , set’ Iohnslon , pages 24 i—2 b6.

-
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Lsing the estimates of [NP derived from equation tat iot i services in the long run. T his phenomenon is
2b and the ‘st imates of RPM . from equation la , a expected to result from an increased use (uf fuel-
ru”,lsed c’siimate oi -‘VII was calculated. This estimate efficient automobiles and public transportation , as
ss a s app lied to the REV equation. The results of this petroleum pnic (’s rise.
estimation are: The increasing cost of fuel is also expected to

“10 I ‘.tiOOi.i t ( ’ ( I RES’ —1 38 ~ () 16’ PA have an adverse effect on consumer consumption of
(16 71 0 services . Because expenditures on fuel and on fuel

1) 24’ “ST IF -‘- 0 s-;~RPME 
eff icient consumer durablec become more rn-

. 4 0 10 )  I 2 ~~~ 

portant , the proportion of GNP spent on si ’rvi res
such as air transportation is expected to dccl le.

Ciirr e tecl R-sqiia~~’d = 0.989 Cotusequentl y, consu mption ot se rvices is i’\pec i’d
Durbin- \Vat ’ .o, r i  Stat is t ic  = 1 . SSI’u to increase by an annua l rate of 1 .4 pert ent froni
Standard [rror 0.758 1976 to 1980 , while GNP will grow at a 3.9 percent

The sta t is t i c s  presented for this version of the REV rate for the same period. In the long term , personal
equation are consistent with those for equation 5a, consumption of s ( ’ rvo (e ’ s  is forecast to increase 3.2
In fact , the Durbin-Watson statistic has improved, percent per year.
‘,sho’,i ti,n’uparc’d to the earli e r sta t is t ic ,  such that Paralleling the growth in overa ll economic actov-
first degree autocorrelation is no longer indicated at ity is the growth on number of persons emp loyed.
a 99 percent level of confidence. The same tax incc’ntiv (’s whit h are expected to

By using equations la , 2b , and Sb in conjunction stimu late real economic growth through 1°)7°) are cx-
wi t h ident ities 3 and 4, a model has been developed pected to increase employment 3.3 percent per year.
which exp lains the historical behavior of the air These high growth rates will taper off by 1989 to 1.3
carrier passenger traff ic , operations, and revenues. percent. The average annual growt h in persons em-
Given that the relationships estimated by this model ployed for the forecast period is 1.8 percent.
continue into the tuture , the model is a useful tool In addition to these economic assumptions , some
for forecasting and for anal yzing and quantifying the assum ptions about airline behavior were made. Be-
impact of various policy alternatives on future avia- cause of continuing increases iii operating costs, the
tion activity. air carriers will attempt to remain profitable by

maintaining a load factor which will increase grad-
Forecast Assumptio,.s ually to approximatel y 58 percent during the fore-

Economic tor c ’ c a s t s  t Im cm t iit’ Whartiun Ec onomet- cast p(’oiid. t_ o ins istent  vs ith higher tu l uoc C o is I s .

r i o  F ott o ast i i rg ‘\s s o iati ’s ni, are the source of airlines are expected to increase their use of wide-

the economic assumptions used in this forecast . The body aircraft . In the face of continuing high Co s ls .

baseline scenario assumes in general that the high this policy will enable the airlines to increase the

growth rate s of economic recovery will continue number of seat s flown on each market, while main-

into 1979 Thereafter , the economy as measured ta m ing aircraft operating frequencies and reducing

using gross national product (GNP) is expected ~ 
costs per seat-mile . Finally, t he substitution of com-

stabilize at an average annual growth rate of about muter serv ice in some short-haul markets and the

3 4 percent . In addition to the economic assump- introduction of more nonstop se rvice are expected

tions, it was assumed t hat regulatory reform would to cause the average stage length to increase grad-

be introduced into the aviation system by 1978. ua lly during the forecast period.

While the specific form of these regulatory changes Generalls’ , the economic assumptions used in the

has not been determined , the new regulations are baseline forecast are more opt imi sto o t han those used
expected to dampen the increase in air fares and to in the previous forecast. This is dampened by ex-

cause a shift in short-haul service from air carriers pect atoons of higher fuel pri~~’s depress ing aviation

to air taxi and commuter operators . demand. The overall effect of these contradictory

The long term economic growth rate used in this forces leaves the passenger demand foreca sts sub-

t 

baseline forecast is higher than that assumed in the st antially un ’hattged from the September 1976 fore-

September 197(i forecast desp ite continued increases cast The aircraft operations forecast is lower this

in the price of fuel, primaril y because of income tax year . however , primarily because higher operating

cuts and tax incentives for hiring the unemployed, costs are encouraging more rapid shi f t s toward air-

In the baseline foreca st . the price of fuel was as- craft wit h higher seating apa by and because of the

sun’sed to increase about 7 percent each year . As a tra rishi’ r of many shortha ul segments from air carrier

resu lt of this increase , however , t he air fare is ex- to air taxi service.
pec red to inc react’ relative to the cost of all trans por-

—. -- -- -- - --.- -—-— ---—- —



APPEND IX C

GENERAL A VIAT ION FORECASTING MODEL

Thomas F. Henry, Jonathan C. Torn and Ray A. Jeter ’ equation wit h the same expected sign . Accordingl y,
A pri l 1977 the fo llnvs ing discussion of the behavioral hvpru-

th eses u nderlying the relationships between the var-

I INTRO~ 
ia hles are app licable to each equation in which the

UCTION reles .,nt exp lanator y  variables appear.
Significant growth in the ~iie of the general avia- Sini i’ the str uct ure of the model is recursive, en-

lion ‘( “S fleet during the 1960’ s and t he rc ’ lat ive l y dogenoiisiv rlu’ti ’ rrr iined va r iables are used as ex-
recent tren d tosvard larger multiengine and turhine plarr , ilorv s’,iriahle’s in some equations The level of
powered fixed wing airc raft have lead to increased s t r i e t u r a l  dependence is related to the number of
intensity of use of the National Aviation System c ’\ o i g i ’ r io o us  or prerletermined variables which must
(NA S) by general av iation aircraft . The effect of in- he known or i’ st omat ed before a specific equation
creased fleet size and the trend toward larger general can he used For “samp le the general aviat ion fleet
aviation aircraft are reflected in the increase in gen- (C,’~’~A) es t ima to no~ erluation is of t he first level , In
era l aviation operations (takeoffs and landings) at arrmving .11 the estimate of the GAAA for 1978. the
Federal Aviation Administration (FAA) tosvered air- independent variables are comp letely predeter-
ports—between 1959 and 1976 general aviation op- mined Three of thp variables are national economic
erat ions more than tri pled in size (growth in air car- ,iria blt”, t he fourth G-\A A ’  -‘ -1 ’ . is a laugerl variable
rier operations over the same period was only 32 which is known either from historical data for 1977
percent) . and genera l aviation currentl y accounts for or from a forecast .
over 80 percent of total aircraft operations at tow- To determine the number of instrument rated
ered airports in the United States. Since general pilots ( INSTP ( in 1978. hoss’ever , we must know the
av iation represents such a si gnificant component of index ~f fixed cost (DTO— RATAFAV IND( and the
NAS activity, forecasts of general aviation activity are number of pilots in the previous year (PIIOT(—1)
critical measures of future demands on t he NAS. as we ll as the number of general aviation aircraft in
Thus , t he forecasting model presented in this ap- 1978. Thus , for t he year for which th~ estimate is
pendix represents an important basis for aviation being made (1978 in this examp le) COAAA must he
planning purposes . estimated before INSTP. Therefore , h~’ our definition,

The structure of this appendix is as follows: Sec- INSTP is str t o t ’ tura l lv d,’nendc’nit at the secon d level
lion II discusses the model and relevant economic As can he determined from the set of equations in
hypotheses; Section Ill presents the empirical re- Figure C-I , the highest level of structural depend-
s ui t s  and Set tioo IV cliso t o ss e s the general economic ent .c’ (level five) is reac hed by the IFRO equation .
assumptions upon which the forecasts are based. For t his equation , GAAAE , INSTPE , IFRFE , and IFRDE

must he determined sequentially before JFRO can
II. MODEL AND HYPOTHESES he estimated. The discussion of the specific equa-

The fundamental assumptions underly ing the gen- lions follows the logic dictated by the recursive
er al a” iation model are that the various measures of system. Thus, we begin with Level I variables—
genera l aviation activity are related to the level of specificall y GAAA , STD , PP . and COM,
economic act ivity, and that the various activity meas- Aircraft and pilots are primary inputs into the use
ures are dependent on one another in a specific of the National Aviation System . Initially, the nurr-
way (i.e., w ithout feedback) . The latter assumption her of general aviation aircraft (GAAA I , student
accounts for the construction of the model as a pilots (STD), private pilots (PP) and commercial
recursive system (see lohnstori , Econometri c Meth- pilots (COM( are estimated directly as functions of
ods, p 177 I intl t ust i f i es the u” t i rnat i c i r )  techni que. predetermined variables only.

Figure’ C-i incorporates these assumptions and
iikost rates the general structure of the model. Figure
C—2 defines the endogenous and exogenous variables
in the model , and Figure C-3 presents the system of
equations summarizing t he behavioral assumptions
included in the model . The same exogenous or ex-
planatory variable may appear in more than one

0 Messrs Her.ry and Torn are Industry E onornistc
with the t i’ol ‘ral Aviat ion Administration , Office ot
Aviation Polity. Mr. leter is an undergraduate student
at I rn o t n  University, Pennsylvania , who, periodu all y,
works at FAA under the ( ooperaiivo’ Education Pro-
gram.
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67 FIGURE C-2. ENDOGENOUS AND FIGURE C—2. ~NDOGENOUS AND
EXOGENOUS V A R I A B L E S  IN THE MODEL EXOGENOUS VARIABLES IN THE MODEL

— ContinuedEndogenous
Variables Definition Endo~enous

GAAA ‘,.n’ot ’ ,’ r 4 ,‘ m ’ r ’ieral , , v . . m t  IOn a” Variables Defin ition
ilt GAACOST I r~ f , c  i’ , f i o .  ‘I and ~.io .,bl ” ce’-l ’.

pr ,~ ‘~~‘ 0 “,i,in’nht’ r * , * c t ’ v * ’  p r o v a t o ’, st udent. .f o~~r ing and ‘ t ~’’’ ‘ ong ~‘ . roo ,ai
. f i .j ment rat o ’d pilots , re av i . o ( icn  a ’ ,  ‘ m l’ i~~’,’l t ., ,e’ ,‘‘ .n ’

‘ii’,’ t v ’  ‘1 (se *’ to

COM “~ ,i’t1i,o ’’ of Commercial pi l co t s USA F/ FSS6I Dummy v ,i r ’ ,ibiI ” , 0 0 ( 1 , ri
ITN LCL N.,rri(, i ’ r ‘‘I Il rri ’ rant and local 1%l zero . t l o ’ nw o .e Acco ‘ or

per,iI ,ri’,, respectively. General tran s f er ‘ t mn i ’ .~’y II ,‘ht ‘“v ce’
aviation and ,00r taxi  operations ‘ ..t~ot ~o’n s t ’ FAA in 19a1
ar .’ included on these measures DTO—RATF CIN D Ini j ex ‘ f a n n u a l  f ’ i O ( (  CC ii
i t  ai,t o v o t y  at airport traffic con- c ra f t  deflated l,~ r~ic’ n ’ C e dc’
f r I  ‘ I towers fI , it~ r I, r tr 0o r i’ .p’ r t , i t  on

IFRD. IFRO Number of instrument flight rule DTO— RATA FAV IND Index .t a r , r ~~,,il a , r1rai ’ -  and
(IFR I departures and over fli ghts, avionics o I ’ ,t d. ’i ,o t - t~~respectively. General aviation and price def(,it ,,r f i~r t r ,or i ’ . p r t ,o! .
air taxi operations are included output.
on these measures of activity at RATVCIND Index of annual variable cas t i,f
air route traffic control centers operating an aircraft

IFRF , VFRF Number of IFR and visual fl ight
rule (VFR) flight plans filed

PILB Number of pilot briefs
ACON Number of aircraft contacted.

General aviation , air taxi , air car-
rier , and mil itary are included in
this measure of activity at flight
service stations

INS1’OP Num5er of instrument operations.
General aviation and air taxi are
included in this measure of activ - FIGURE C—3 . GENERAL AVIATION
ity at airports with FAA control F O R E C A S T I N G  M O D E L
service

NEHT Number of civilians employed Functional Equations
GAAA f (NEHT , GAAA (— 1). PAC,DTO---RATF-PAC Plant and equipment expendi- CIND)tures in aircraft industry STD = f (PAC( --1), GNP, RATVCIND)

GN P Gross National Product PP = f (STD(—- 1) , GNP, CLEAN73)
AV AIL Ratio of the number of general COM = f (PP(—1), CLEAN73)

aviation aircraft to the number of LCL = f (STDE , GAAAE)
instrument rated pilots (esti- ITN f (GAAAE , PAC(—1), RATVCIND)
mated) VFR F f (GAAAE , PILOTES, USAF/FSS61I

FILINGS Sum of IFRFE and VFRFE INSTP f (GAAAE , PILOT( - - 1), DTO—RATAFA .
PILOTE Sum of active commercial and VIND)

private pilots (est imated) IFRF = f (INSTPE, AVAIL , USAF/FSS61)
ACON =f (ITNE, RATVCIND)PILOTES Sum of active student , commer- IFRD = f (IFRFE, USAF/ FSS61)cial , and private pilots (esti PILB - f (PILOTE , FILING, USAF/FSS6I)mated) IFRO f (IFRDE . RATVCIND)

CLEAN73 Dummy variable , equal to I if
year is 1973 or later. Accounts for Identities
purging of duplicate pilot rec- PILOT = (PPE + COME)
ords in 1973 PILOTES = (PPE COME * STDE)

* AVAIL = (GAAAE/INSTPE ) ’ 100
FILINGS — (IFRFE 

~
. VFRFE )

Not,. The s uff i ,  “ b— 0 indica t e, a on e period iag, and ihe

~ufh, “ E” Indicat es that the e,t imeted va i ues of th e v ar iabie
ii used as an indep endent variab le

—
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—
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Its th~ a priori oi . , i s i o r m i n m .  p oe ’ . e r t o ’ u l  beloss’ the In eslmnlo,i t onig the SI I) e’(Iuat ion , it is hypothesiied i,3

s igns  o mt the u m i ’ t t , o  m o ot’ . ot the urn -iplelely exogenous that on’vi~~us s’ i’ ,in s oni provi’ ron’nts in a ini .ra tt de s ig n , ,
i’pt t h i m s, ’ of t he nd,, c’s ui general avia— ,ivioni( s . and s,tii’ IS t u ’ , i t u r i ’ s . ,is re ’ t l t ’ m It’d by mu n ~~.’st-

toon ao o nai l  i i  m s t ~ are expecte d to he positive , The nu’nt in the ,iir 0 o t t  indu’, t n ~ - oIl intlueno i.’ the
m’i )ua t imn t oo r  pre ’do t in tg  ( ‘\ A ’\ is based on the stock number of st uck’nt starts .‘\s sue h the’ lagged var ia-
adiustnient pn ino Oh i o ’  - the basic premise for such a hIt’ F’A( r Ii is i i so ’ I ul in o’s ; ml . i m o u m u o g  511 ) 1 0 0  n o

‘ o r r o t i o l , i t i m o r i  is that ro o t , i d o l i t m o o r ~’. to the fleet depend for Ihe i lIu m I o i l  hanges in iol(orni’ on student Pilots .
on a t ii’ s m o o ’ o )  r ive t so / e )GAAA’ l, the number of gross nationa l product O N  I’ is onduth’d as an i’s-
adtost - a ir ,  raI l in t i t o  l ) ro ’ s oolJs  \ o ’ ,ir ‘ ( . “\ ‘ \ ‘\ ‘ ~

- 1 I . and planr,i t oo i~ variab le Sin,.e’ ,n (r*’ ,oso ’s in the ’ variable
the r ,e ’i ’ 0 0 ~ adiu~trnt’nt (a I which measures how (0)51 ’ .  Pt I is ing iii’ likely t o o  t o  ‘ oh i o t’ stude nt starts and
o . .  I “. 5  th(’ aviat ion conirnunits ca ni respund to training f l ig hts  an indt’s oi l varia b le Psi iS included
c h,ingo ’ s on h, desired t k’vt s i/ c .  Algebraically, this in the i’tlu, itoon loot sl u clt ’no t pi l ot s l iii’ < o ( ’ ! t m m  i(’Ot ut

logic 0 ,i ‘1 he represented bs this ,oriahle ’ is i’s~oi i t .  ‘ii to is o ’  a ii ‘g i l iso’ sign

1 ’ ( \ ~, ~~~~ ~~ -? = h it’ h s 1 o m i l l t i ’ ’. o i o ’ o l  o i o ~ iI i s o ’  sig n loon e . s t , , t , i t , ’ o l

a ( \ \ \ ‘  ( .
~ 

.
~ 

.
~ 

‘ .t uui le’ iit pilots °“I~ ) i  — 1 ,  in I i ’  pro s m t .’ pilot . hi’
equat ion is accounted b r  hs the t ,io I that p15 ,11+’

“S ’S ’ S ’  as a t i t i ’ .is u o r o ’  oi l di’m,irid m r  general ,iv i i - pi lots are in i t ia l l y  olravs n from tile s tude nt  pilot poo1,
‘ on i , .  r ,i ’t is assume d t o o he dependent on the Because m o O  the’ i i ’ r o i t t h  of tome r o ’ u i i im red  to t rai n ‘.lmi-

number ml o m y  i lo,i r is t’mp lnsi’d ‘.‘.EIIT , investment dent pi lots It) ri’ ,o m I, no i i m d , i ’ r , o  the student t o i l
or t he’ i i’ ’  .010 i ndu s t r y  plant ,mroul equipment iPAC), populatio’’ i h is j  oho ’ l , ls ( ’ ( l  i ’ t t o ’ m  I in, imp~im tirt ~ t he’

ann I t o ’  ,lnn u i ,i i,1o’ml t m s o ’ il 0 c ost l o t  o ivv ruoig an ,ur( r af t nuril,er nO pr is .o t e ’  pi lots , Conist ’o iuentls Ii,’ y j n m ,~I m l o ’
1)1 1) R’STrc: I\r ) “ Sot , t ’ o  r o d s t ’  on ‘s t i l T , t he I)or— student p i lo o l ’ . . is i , o ggo ’ o l  ito, ’ y o ’ ,or in the ’ PP equation

toon o o t  the’ populat im o r , l mk o ’ ls to pur(’hase and use PP iv ,o lsui espi’o t o o l  to be’ inf lue’no o i l  dmn i’ o t l y h5
Cr , r ,010 is l i ke ly  t oo incn o ’ ,o so ’ ( ‘\ “s’\ ’. l’ .\(’ a’. a s ou r — GNI’ t he income i ’ f t i ’ o . t

ro ga rm ’ t t l o ’ .Oioto ’ lilt improvements in a u t o  rjtt di’’.ign In 1° o ’’ .3 . ll~m ’ ,lirm an tm lo ’  w as purged such that
, o v i oo n io  ant i s , i t o ’ t y  lea lut i’s should ri fled ~ 100 o s ml vi’ duplicate iii m o o t ) ’ .  vv o n ’  e liminated. Ion i ‘s imple ,

I on I ’ S ’ S ’ S ’  On the other hand, no ri’ .os i’ s in pr o or  to t °) I ,i Pilot mis  h,ivi’ I~ ’i ’ rt r i m  mord ed on fo ~i’1)10 Ri’S II (l \D arc ’ i’xpo t ted t oo  cause th e n ri’ases in as holding both a pro s  , i lm ’ and a commer m , iI pilo t
‘hi’ desired nut ,ol ,o ’ r ol gen .’r,iI avIation ,o m ro r,itt rating. The l o l ’ 1 ~ouorgo ’ and all subsequent iiji i l .ole’ ’.

Baso’nl on tho se assumptions , t he foll oo v y tog linear to this f i le v s i u i o I  ount Ibis pi lot only as a - om-
“o ’ l a t t o o n ’ . lm i t o , a t  l ie ’ assumed; mercia l pilot . S i ot i o’ the ’ o’ l ieo I 01 this purge’ is to

“ 2 ’  ( - ‘ S ’ S ’ S  ‘ :~~~~~‘ ‘s t i l l  P.5 1 l)1() R ’ \ I l (  INI) reduce the pro ’v io o oi s lv , i ittlmo , ,i liv’ ,nfl,ited iount in
mit  the ’ s , i r m o m i i s  pilot la’ .s i f uat ior is , the dun’imv

.\ l g o ’ I m r , i o  nian ipulato un ( ml i’ ( lui. i tmo n I I I  tO si i isi ’ I m o t  v , inoa hii’ (‘II \N7 I is 1 51)0 0 It’d t o o  lo i ’  o i i ’ ga t ,vo ’ l s  ii’-

\ ‘\ ‘\ 5 ii’ it is lated to PP.
1 ( o A ’ \ ”S ‘ , u i o ’ \ A A ’  (1 , i ’ ( o A A A ’  I . Commercial pi lots I(0\)  a n t ’  , is ’ .mo mec l too he r i -

o ruited primar ily from the n,it iks oi l private pilotsSubs t i tu t i ng  equation 12 m u tt) equation i t .  ‘, mu ’ Io l ’ . Thus , the private’ Pilot v, i roj hlo ’  also enter s the C I) \t
4 ( .“S “S ‘ \  . a l g  NI Ill . jI + ‘I— a d , ‘~,‘Soi’O,( - ii. equation w ith a one-vi ’an lag

“.ini i. equat ion 2 is assumed lii hi Iine’ ,ir , o ’q u ,o The amount of local o l I ) O ’ t , l t , i )o ls  II C l ’ . primarily
0 , 0 0 , 1  4 can hi’ o~ s 0 , 1 1 0 1, (‘onsost ing m i t  t ra in ing and I)( i’ .lsiuni’ (l ights is assumed

to he pos itively related to the number of student
C ‘\AA = Ni ill F”\( , 1) 1 I ). RAT I ( IND , pilots and the number of ( A  a i rc ra f t ,

I .AA .5/ I I The’ s u e’ nt the ai rcraft  fleet and investment o n
.51~~,,. t he i m , o ’ t t e  ‘‘nt on GAAA I’— i) is i’’% l i’ u ted t o o the amr i ’r,ill ind ust ry  ,is reflected in the variable
I a’ p o m s o  I m s i ’  s o o t  i’ ,t is hi ’two ‘i t o I) arid I PAC(— — i t  are assumed to nlluence’ lhe number of

o t ino i ’ r ant ol)(’r,ltions ( ITN I Pos it iv i’ ly’ In o uoe ntrast , the
vari able i o u st of flying should ,olti ’ i  t suc h operations
negativel y. The’ lagged effect of PACt - 1 1  is based
on the assum ption that there’ is a considerable lapse

T hree o u s t  ooo o i mo i ’s appe’ ,or m o o the model. Th i s’ are 
— subsume d under the ’ y,iro ,ohli ’ name ( ‘ 5  “St ( )S I it

l o ,  r . 0 01 st ussoi in 0 .0 t his 000p mo see Mat teen (orntu000c figure’ 1 I and arc ’ dis o, sso rI more 0 ool lo in Si ‘o tio. n Ill,
TI o t ’  ‘ru Ott , Ott , and ‘Coo, ‘Sim ( r evs Hill , 197’;, p . 1 001 . I mpiri a I Resu l t s .
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ot ‘or , ’  ‘m Iss o rt hi’ rlt ’  o s o o oo ’ to ‘ too l - top ’’ and in— meter est imate is based on the’ fact that h R  flight
stall t re ’~s i’qum pmerol ,~nol the tonic ’  th i , i t  a s s  helter plan filings arc ’ required for IF R de pa rt i i t . ’ s 1 Fm. ’
equi lmiled a l to  i ,i tt  ‘ o i me ’  ‘‘ to t im,’ , i sve ’ oo t l , ly ’ line and s , o to , o hli’ s [ b l i N d S  and I’ll (III ‘ ( l i e ’  sum o l  ‘ S I  RN
or e’ :i’.idy i pin 1 .  ac t i v e  n i ‘ i  and IFRIE and the ’ sum of (10.51 and PP. revpe li v e l y

\‘ is iual f lieht i toh ’ l ight (oo ,mrm s t , io ’ , l  ‘ ‘ S F  RI I is con— are expected to have a positive e l ic i t  on the PIL. B
s i n i i ’ reo l  t o m  i i i ’  .e fu oou t i o n o t  t h e ’ ’ ’. t ‘1t .o m , ’ml noun’ihr’r O il equation. The intent to fl y us e’sta b lished through the

‘5 ,ei r o r o ll ‘( ‘S ‘5 “SI I’ r esto ’ o i .m hI~’ liii ’ i t l m ’ , i l m ’ t  the ’ filing of a fli ght plan and since vveather and other
mim I ” ’ ’  of ae t i s  .‘ a ir( m i t  thu l.irn.o’ r liii ’ \ ‘FRF . flight condition information are e’ss i’ntia l to any
“ir’ii l,irlv t h e ’  grc’ .moo ’r ho . rnimhrir of st uo t lent . corn- flight , an incre-ase in IFRFE or VFR IE as vv’ell as the
m e n i al ,onul puov, t te ’  p i lo i ls ? loo ’  o O t m ’ . i lo ’ t  t he expected number of pilots is likel y to result on an increase in
nunoif ’o ’t t o t  ‘ S t  RI In i’ii,l a noini he’r el flight very- P11.13.
ite ’ ‘ t m ’  ‘o n’ , pre~ o ouislv opi’r .itc’oI m y tlii’ (‘ti m te d St a tes Instrument Flight Rule’ Overs FRO is expected to
‘ S I I n to ’  .eooi ’  unolo ’ r  the ui’ msoho loon of thu’ FAA . he’ posi tovu ’ iv  affc ’ tec l by the number of IFR depar-

T ho’ rhuom my’ v,irm,tI~le’ I 5.5 1 1 ~‘“oio I ad l uos ts  for this tune ’s ( IFRD[l , and to he n egativel y affected by the
‘‘ on ’  ~Io o 01 incre aco ’ ri ho’ niomhe’r of flight service variable cosl oil fl y ing as represented by t he variable
st a t ions cost indc’x g ‘\ T\’( .’l ND’

T h’ ’  nurnhe’r of o n ,s t r uo m e nt  r,tter l ) m ! o , t s  (INSTP, is The nl ts (  uss ion of the so ructure of the model and
ass umeni t o  ho’ a lunctoo n ofl the number of private the behavioral hypulhe’so’s is concluded. The fol-
plus commu’rn o,i l p i lo t s in the” previous sea r . the lowing section addri .’sse s t he emp irical res ul ts de-
number m o f  a i r ,  raf t  in the f ka’l ant i the variable cost rived from the model ,
of fi s ing T hio ’ cost v ,or i ,ihle, of cours o’ . is ass u med to
“ve nt a neg,o t i vo ’  influence on t l~e number of instru- 1~~, EMPIRICAL RESULTS

menl n,iten l 1 0 0 l ( ) t s  Figure C—4 presents the results of the estimates
Thus far , the re ’curci ve struct oo re of the monlel has of t he parameters of the GA model . Numbers in

been d+’~o robyn) through tw o  levels; level I, the im- parentheses are the associated I-stat i st ics , which in-
pact of national economic and other predetermined dicate whether or not the est imated results are si g-
varia bles on (;.\AA , STD PP . and COM: and level nificant , The historical data are on an annual basis
II . the impact o f national economic variables and cover ing the period 1960 through 1°)~’1, All equa-
ot her predetermined variable s , inc luding l evel I var- lions in the model are ‘ ‘sl imated using the ordinary
ua hle”s, coo I Cl , ITN . I\STP and VIRI The variah bps , least squares (Otsi estimating procedures.
in turn . o h i o  I ot her nation oa l avama lion svst o ’ m act iv - The re ,uuils presented i n Figuro’ C—4 are consistent
itiris wi t h conventional economic theory. Without excep-

The hypothesized positive effect of the number lion, t he signs of the parameter estimates are as
of itinerant operations (ITNE i in the aircraft con- hyput hesiied on Sen lion II . The Du r h o n t - \Va t s imn  st,i-
tacted (ACONj equation is accoun ted for by the fact l i s t i cs  suggest Ihat vs tb the c v i  o ’ l o t mo n  i t  t~s 0 , (‘qua

that Iti nerant operations are likel y to involve flig hts lions in the undecided range , yvu’ may reject the
passing over f l i gh t  ser vice areas for which different hypothesis that there is either positive or negative
Flight Service Stations (FSS’ s) have responsibility, first order autocorrelation at the 99 percent level of
Such flighls are likely to ent ail considerable contact significance. All but one of the parameter estimates
with these Flight Service Stations (or weather and are significantl y different from zero at least at the
ot her flight condition information. .90 level of significance mI- te s l l  and the large major-

The availability of aircraf t  to instrument rated ity are signif icant at the ,qq level. The corrected
pilots . as measur ed by the number of aircraft per R-squa no’s , indicating the amount of v a , man e’ in the
instrument rated pilot , (AVAIL) , is expected to be independent var i ab les adjusted for the degree of
positive ly o’ lateul to the number of (FR flight plans freedom are quite respectable , ranging from 93 to
filed (lI’RF . Independent of the m’ f f e~ t of aircraft 99 percent.
availability, t he number 01 instrument rated pilots The interpretation of the estimated coefficients is
(INSTP) is expected to be positivel y related to (FRF . relativel y straightforward. In the f i rst  equation, for
This relationshi p is c lear ly evident for the case where examp le, an iro o.’o ’ a’.i’ of 100,000 in the number of
t b ratio remains wnslant—e .g., due to a propor- people emp lo~v is asso iated with an increase of
toc ~,iaI increase ’ iii ,iircraft and instrument pilots— about 220 general aviation aircraf t .  Simi lar ly. a 100
from year to year; bum an increase in IFRF is also percent in crease in the fixed inst of an aircraf t  rela-
likely because of an incre ase ri INSTP, tive to i~ 5~ prices is expected to reduce the number

Estimated IFR flight plans filed IIFRFE) is used to of active general aviation aircraft by approximately
explain IFRI) and (with other variablesl Pu B. For 200 units.
t he IFRD equation , t he hypothesized positive para-

_ _ _  _ _ _  _ _ _ _ _ _  - T ’~~
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o o .  TABLE C-5. SINGLE-ENGINE PISTON AIRCRAFT ONE TO THREE SEATS
Operational Cost
AIRCRAFT TYPE CATEGORY —i
VAR IAB L[ CO STS PER HOUR 1959 1960 1961 1962 1963 1964 1965 1966 1961
F uel  and Oil (Inc. Taxes) 2.84 2.99 3 15 3.32 3.50 3.69 3.88 3.78 3.92
Airframe and Avionics Reserv e 63 .66 .69 .73 .7 7 .81 .85 .98 1.07
1mg Maoot and Overhaul Reserve .71 .75 .79 .83 87 .92 .97 1 06 95

TOTAL 4.18 440 4.63 4.88 5.14 542 5.70 5,82 594

ANNUAL FIXED CJSTS
Annua lized Invi .‘nent 1,463.00 1,485.00 1,547.00 1,820.00 1,973.00 1,956.00 1.990,00 2,294.00 2,375.00
Ins Hull 439.00 446.00 464.00 546.00 592.00 587.00 622.00 717.00 725.00
Ins Lia. & Med. 175.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00
Hgr. & Toe Down 270.00 280.00 295.00 310.00 325.00 342.0 36000 388.00 415.00
Federal User Charges —0— —0— —0— —0— —0--- —0-- —0— —0--- —0—-
Miscellaneous 54.00 56.00 58.00 60.00 63.00 66.00 69.00 72.00 75.00

TOTAL 2,401.00 2,442.00 2,539.00 2,911.00 3,128.00 3,126.00 3,216.00 3,645.00 3,765.00

1968 1969 1910 1971 1972 1973 1974 1975
4.02 4.27 4.69 4.84 495 5.61 7.14 7.65
1.16 133 1.50 1.67 1.82 1.99 2.37 2.42

.98 1.08 1.18 1.27 1.36 1.48 177 1.81
6.16 6.68 7.37 7.78 8.13 9.08 11.28 11.88

2 ,686.00 2 ,635.00 2,702.00 2,892.00 2,997.00 3,217.00 3,700.00 3,773.00
802.00 770.00 727.00 803.00 899.00 %5.0O 1,110.00 1,132.00
175.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00
443.00 473 00 506.00 528.00 554.00 609.00 730.00 876.00
—0— —0.-— 25.00 25.00 25.00 25.00 25.00 25.00
78.00 82.00 86.00 90.00 93.00 98.00 110.00 121.00

4,184.00 4,13b.uO 4,255.00 4,513.00 4,743.00 5,089.00 5,850.00 6,102.00

— - ~~~
_, ___ ,, - - ___-...., — -

~~~~~
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The general aviation instrument operations equa- Too f,ii ililate an undo’nstand ing u t  how various 67
lion INSTOP) mn- Fi gures C—4 is an identity. Tine policy a lI i ’ r t i , i to vo ’ s might a(fe t future avi.ot ion a t iv-

o u r  , o t i t e ’ t o ’ r  a , dries heIrs r u n t  .1. ‘i and 3. 7 over t ime’ , m Iv’ . the sens m f i r m l y ’  rot the model to assumed changes
and is intended to account for expected increases in selected economic variables sca s computed These
in t he number ou t  airpont tosv’ers becoming stage- variables are gross nat ional product (;Np t he” index
three contro l areas—pilots fly ing into Stage III con- ot y, i roahle ’  ( ost (RAI\’( INF)i and the’ index of b r o i l
t ro d ,lru’as ott st t i y IF R. 1 110’ parani ’oe ’t r ’rs b vane’s rost oDTO RA IAIAVINI)m . The sen s it i r ’ mtuo ’ s . gen-
between .32 and .49 over time , and is intended to erally (les( robed as the coefficient of e last ic i ty ,  re’ late
account for the expected increase in the level of the percentage change in the dependent variahlo’ to
pilot sop hist ical ion. That is , it accounts for the effect a 1 percent change in one of tho’ independent varia-
of increases in the number of instrument rated pilots bles , other independent variables remaining con-
and t he increased use of avionics. stant .

Following Ralchford (Transportation Research , GNP enters exp licitly on two equat uons --STD and
\‘ol 8, pp. 193-203) a series of chain-link price in- PP. The responsiveness oi l both variables STD and
dices rye rc computed and incorporated in the rele- PP were found to he t’l,osli ( sv mth  ro’s pe’ il t Iii changes
rant equations, in GNP labsolute’ value of the coeffi m i n t  of o ’ iast i c i ty

These indices were of the form : greater than 1,1): Using the baseline forecast b r

n t he year 198(1 for our examp le . a 1.0 percent in-

y ~~ C ‘ reasl ’  in GNI’ wou ld cause a 2.11 perCent inc ru’ ,oso ’
0 in thy numho’r 1)1 student pilots and a 1. ° tOo percent

R = 
‘ 

‘ R increase in the’ niun’nlie’n of pi iv ,l to ’ p i i o ot m so’o’ Table

A c’ Although GNP doe ’s not o uter ex p l i c i t ly  on ,m nis
1 0 0 (Other equa loo n , S ( I) and PP in (I ueni e other (lepe”nni -

(‘nt vari a hlo ’ s direUly ,ontd indire( t ly .  Thus , ho’ ause’
W here R 0 represenos t he computed Ratchford 00- of the’ recurs iveness of the model , t he o’flo ’ ts of

do ’s ton ye’ar t , i goes from 1 to n; n equals 10, the changes on GNP arc dist r ihuiu’d to other variables
number of aircraft  types over which the summation through se’coi nclary impacts The niiosl s igni lilant of
is made these art ’ ommen a l pilots , koc al operations . ,mir r ral I( o’qu.ils the a 1) h) r(o I) rid te u’ le ’ments of fixed and ontacted , and tota l  fli ght servm es

‘, ,mr  ,o hl0 ci usfs  vs Inch enter into the omputation of In proncip k’. it mig ht he o’vpe te ’( l that a hange
the index in year I b i t t  J iro raf t  type i (see Table ç ‘~ 

in ( N P would a lb ’ ’ ( ’ l the num ber oi l  at t o r e ’  a ir m aIl

VVhe’n t is equal to /e ’ ro , R 0 is equal to 1 (the base However , ( N P  does not e ’ n to ’ r  0 ’ \ I ) i m i  m l i y onto the

s o o n i’ l l -5 equals the ’  number ol air ( raft u t  type (..AAA equation and there is no tced hao k link to
GAAA from ai ls’ of thu’ var iable ’s vs hich are aftnc’te’d

e in s o ur t in the to x e ’ d o no t inde’x , or the number ,of by ( N I’, Thus , in this m odel , t h&’ se ’ i ls l t iy ’ i ty  of G..\AA
ht)u rs flo o rs i by aircraf t  type o in year in the vari a— to var iat ions in, ( N t  ,mnnot he ronipuled cli moo I Is
ble cost index. In th~ generation oil t he forco ,ist . the’ variable NIIIT

which is highly corre lated with GNP hut which pen-
forms helter than GNP in the specific equatIon em-

This method of computing the index takes into ployed in the model si ’ rvu ’s as a proxy for GNP.
account shift ing weights due to changes in the num- Consequently , the data presented on the i uon o ’  art On

hers and types of aircraft over time, changes in the GAAA an’ not completel y immune from the inIlu-
uti hiiation ~ t various types of aircraft , and variations u’n( e ’ of GNP,
in the fixed and variable ros t  of owning and operat-
ing an aircraft . The data utilized for computing the
index were developed by Aviation Date Services
Inc., and do provide plausible results with respect
to e’rpon ted signs in all equations in which they were
(‘flip t ’ m yo’ ol I b i t t  o’xam p le’s . se e ’ Table ( 51 The co-
effi ients were found to be significantl y different
from /e ro on a ll hut the first equation.

__-  -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ .. .~~~~~~ - -
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68 T he respon s ivo’n io’ss of so ’ Ie ’ o ten] va ri,i lilu ’s to IV . ASSUMPTIONS FOR FORECAST YEARS 1978-
o h,oiigo’ s in both bm xe ’ u l  anrl variable cost s of ors t iong 1989
and operating an ai rcraf t  yvere also computed. In The nat ional economic variables and the hehav-
t he o’ ,tr lv f o o n o ’  ,us~ y e a r s , the oe’f ’ o o e ’ n t s  oil elastu by ioral relationshi ps underl y ing the GA model arerre ’ ro ’ found to he inelastic (absolute value ’ less than discussed in Section II , The values of the key y’anua-( f t  for all v’ ,o rua hles seo’ Tables C - 7 and C 8~. For
examp le, when t he fixed cost  of owning ann] op 

bles , gross national product and civilian employ-
ment , for the forecast period were derived fromerating an aircraft was raised by 1.0 percent in 1981) , forecasts made by Wharton Econometric Forecastingt he number of air c rat t in the fleet declined by 0. 38 Associates Inc.percent . Since t he fleet size is an independent va n -  Reflecting strong economic recovery in the earl ya ble’ on many of the other equations , ‘lie” effect of

c hanges in f oxed cost is transmitted to olher depend- part of the forecast period, GNP is expected to grow
at a rate of 5.9 percent in 1978. By 1980, however ,ent varia bles . Simi larly, a 1 Il percent increase in the growth rate is forecast to decline to a low 2 2the varia ble ~ ost o f fly ing impacts the student pilot

population dor ( ’( t ly’ (coefficient of elast ic i ty equals percent. On an annual average rate , GNP is forecast

0. 94 on l°) RI) ’ An increase in the variable cost of to grow at approximatel y 3.5 percent during the
1977-1989 period.flying also reduces the v’ ,ilues c ot  other variabl es such Civilian population emp loyed is also expected toas t he number o il local operations and the number show re lativel y strong growth during the earl y years ,of aircraft contacted . 3.6 percent increase in 1978, and to decline to a 1.8
percent growth rate in 1980. Civilian employment is
forecast to grow at an annual average rate of 1.8
percent during the 1977—1989 period.

Investment in the aircraft industry is assumed to
grow at a rate of 3.5 percent annuall y dur ing the
1977-1989 period. The index of variable cost of
operating general aviation aircraft is expected to in-
cre ase by 7 percent annually dur ing the 1977-1989
forecast period. This increase reflects the anticipated
rise in the real cost of fuel prices mainl y.
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TABLE C—6. SENSITIVITY ANALYSIS OF SELECTED DEPENDENT VARIABLES
Percentage Change From Baseline Forecast Relative to a One Percent

Increase in Gross National Product
Dependent Variable 1978 1980 1982 1984 1986 1988

Student Pilots (ST D) 2.00 ”,, 2.11% 2.16% 2.25% 2.37 % 2.54 %
Private Pol ls (PP) 1.98 1.96 1.91 1.88 1.86 1 86
Commercial Pilots ( COM) 1.09 1.90 1.88 1.84 1.83 1.82
Instrument Rated P mfo t t ,  ( INSTP) 0.31 0.83 0.79 0.78 0.78 0.79
Local Operations (LCLI 1.51 1.50 1.48 1.51 1.56 1.63
IFR Departures (IFRD) 0.26 0.77 0.76 0.77 0.79 0.82
IFR Overs (IFRO) 0.28 0.85 0.85 0.89 0.94 0.99
IFR Flight °‘ -is Filed (IFRF) 0 21 0.67 0.67 0.69 0.72 0.74
VFR Flight Pi ns Filed IVFRF I 0.61 0.69 0,69 0,71 0.73 0.75
Pi11 .t Briefs (PILB) 1.28 1.62 1.52 1.48 1.46 1.45

TABLE C—? . SENSITIVITY ANALYSIS OF SELECTED DEPENDENT VARIABLES
Percentage Change From Baseline Forecast Relative to a One Percent

Increase in Fixed Cost of GA Aircraft
Dependent Variables 1978 1980 1982 1984 1986 1988

Active General Aviation Fleet —0.22% —0 38% ~—0.40 % ~O.41% —~0.41% ~~~~~~(GAAA)
Instrument Rated Pilots (I NSTP) —0.21 —0.35 —0.36 —0.36 —0.36 —0.36
Itinerant Operations (ITN) —0.28 -—0.49 —0.52 —0.54 —0.56 —0.58
Locat Operations (LCL) —0.11 —0.21 —0.22 —0.23 —0.23 —0.24
IFR Departures (IFRD) —0.40 —0.63 —0.62 —0.60 —0.58 —0.57
IF R Ovens (IFRO) —0.43 —0.69 —0.69 —0.69 —0.69 —0.70
IFR Flight Plans Filed (IFRF) —0.33 —0.54 —0.55 —0.53 —0.53 —0.52
V FR Flight Plans Filed (VFRF) —0.07 —0.13 —0.15 —0,15 —0.15 —0.16
Pilot Briefs (PILBI —0.23 —0.37 —0.37 —0.36 —0.35 —0 . 34
Aircraft Contacted (ACON) —0.22 —0.41 —0.46 —0.51 —0.57 —0.65

TABLE C—8. SENSITIVITY ANALYSIS OF SELECTED DEPENDENT VARIA BLES
Percentage Changes From Baseline Forecast Relative to a One Percent

Increase in Variable Cost of GA Airc iaft
Dependent Variables 1978 1980 1982 1984 1988 1981

Student Pilots (STD) —0.81% —0.94% —1.03% —1.15% —1.29% —1.48%
Private Pilots (PP) —0.35 —0.38 —0.40 —0.42 —0.44 —0.47
Commercial Pilats (COM) 0.0 —0.35 —0.38 —.0.40 —0.42 —0.45
Instrument Rated Pilots (INSTP) 0.0 —0.15 —0.16 —.0,17 —0.18 —0.19
Itinerant Operations (ITN) —0.26 —.0.27 —028 —0.31 —0.35 —0.39

~~~~ Local Operations (LCL) —0.61 —0.67 —0.71 —0.77 —0.85 —0.95

IFR Departures (IFRO) 0.0 —0.14 —0.15 —0.16 —0,18 —0 20
IFR Overs (IFRO) —0.31 —0.44 —0.45 —0.49 —0.53 —0.59
IFR Flight Plans Filed (IFRF) 0.0 —0.12 —0.13 —0.15 —0.16 —0.18
VFR Flight Plans Filed (VFRF) —0.14 —0.18 —0.19 —0,21 —0,23 —0.26
Pilot Briefs (Pu B) —0.17 —0.32 —0.32 —0.34 —0.35 —0.38
Aircraft Contacted (ACON) —0.54 —0.59 —0.66 —0.77 —0.93 —1.14
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APPENDIX Dk

HOW TO FORECAST AVIATION ACTIVITY LEVELS

70 Step hen C , . Vahovich” ( i i  An aver age of past abso lute hat ige’s may he
July 1977 used to incorporate tre nd’ in forecasts

I. INTRODUCTION . ‘ ii
n

This appendix is intended to provide” more de- - 

I 

--

to — 1ta iled information to the interested public on the
approac h that o x utilized to generate the aviation
act ivity tore( as ls . The technique described below VV here X ~t ,ino ls t o o l  the y ,iriable to he forecast .
has been used to arrive at this year ’s nationa l activi ty t he suhscript t re ’ t e- rs  to the period ot time on-
forecasts. I t may also he viewed as a useful tool volved, and the’ circurn (k’x (#~~, identifio ’~ a lore-
to arrive at activity Ioreca sts on the regional1 state , cast s’a lue as distinguished from an observed
or airport I c y  p1 of (lisaggregation - ass um ing data or datum . The n is the a rbi t rar i l y ( hoso ’n n u m ber 01

ot her limitateon s are overcome. A basic knowledge changes averaged , and 0 is the sequential index
of econometric methodology and nomenclature is f i assumes all integer values f r om 0 through n
assumed on t he part of the reader. For example , if we wis h to forecast itinerant op-

Sinc e the discussion focuses on operat ic)ns levels , erations for January 1976 and the historical series
a few definitions are valuable. Local operations are for this data are given on Table D 1, t he forecast
defined as operations which are at all times within is obtained as follows .
view of the airport tower , with in the local traffic rab le 1)—i: Itinerant Operat ionspattern , which remain in the local pract ice areas
wit hin a twenty-mile radius of the control tower , or Mont h 1974 1975
w hich execute simulated instrument approaches or January 123 1 4 0

low passe ’s at the airport . All other operations are luly 473 ‘112
by definition itinerant operations . Instrument opera- August 514 600
t ions may he either itinerant or local ; they are opera- September ‘144 589
lions conducted in accordance with Instrument October 374 400
Flight Rule IF R) (light plaits and other operations °~ Novem ber 305 .350
which aircraft  ,ore provided FR fli ght separation December 299 310
from other aircraft by terminal air traffic control
facilities. F u r  n~~2 , using equation 2 - 1 )  t he computation

is
II. SHORT RANGE FORECASTING USING TREND A

(lO t ( 3 1 0 1  (‘111 *)35 1 ( 4i)(fl -+- 400 — ,(101
ANALYSIS .--- - ---- -—-—- ________ -—- -

Short range forecasting (within one year) of itin- 3 . i i~~~~i 411 ‘,(l 111°c
erant , local , and instrument operations may be ac- —‘ — 110 -9 1-3
comp lished using trend anal ysis or econometric -

models (describe d in Section III). Trend analysis 2 17 operations -

assumes t hat recent past periods are the best predic- (2) An average of past a bsolute change or rates

ta m ed solely f rom the hi,tonical .~ues of the van - in forecasts , accor ding to:
ab le to he forecasted. This type of modeling ranges

toes of t he immediate future. Thus, forecasts are ob- of change may be used to incorporate ~~~~~~~~~~~~

2from the very simp le’ to >  more comp lex models
> ,\j-

~
--

-

A. Simple Trend Analysis. There are several ways A 

[ 

r~ 

]
of incorporating trends in forecasts. X 1 , Xi ~~,,. ,,

For examp le, using t he data from Table 1, for n=2
the forecast is:

— _______________ 1111 — f - .35() e’ 4(X)
X = 3 10 -__________

Since the final responsibility (or all official FAA 35() 4(X) 589
aviation forecasts rests with the Office of Aviation 3
Policy, this appendix should not be construed to in 310 .8857 + .8750 + .6791any way delegate or relinquish any part of that respon-
sibIlity. 3

Dr. Vahovich, formerl y with the Office of Aviation = 310 2.4398
Policy, is an Industry Economist currently assigned to 252 ~perations3the FAA Office of Environmental Quality.

~~~~~~~~~~~~~~ Ti~i~. ’ T — , ~~~~~~~~~~ — - -



In t he’ prec eding t sx  o examp le’s . forecasted opera- I (it exam p le’ , using the data from Table’ 1 , the ’ 71

lions for lanuary (9”h are lower than those experi— forecast is

c ’nce(l during December 197S , or during lanuary
I hi s is Iwo ause ’ the number of operations for \ , = 149 ~ { 

1 - 1 1 11 1 10’1j]
December 1°0 ’’1 and to r t he’ three (n-+- 1 = (I  imme-
diate ’ ly pre-~ e”ding months xx eec ’ decreasing mono-
tot o i i  ,illx That is the ’ e’xa nip lo ’ data shows that = 34 °) [12’ { -~~~— 

° 04 ’ ~’10

‘j o ra t ions during I ~~‘1 pea ked-out  (luring August . 
It )40 o ’ 1i) ]

and then dcc lined ontinuall y for each succeeding
mont h. This peak-troug h pattern w ithin one year is t 4 0

common ly re ferred IC) as a seasonal variation , and 
[12’ Ii - 0)0 1,1(1 ]

ii is not accounte d (or in the preceding Iwo fore-
asting te( hniques. Had t he number of operations 

- 14°) [ 1 2’  
. i)°)h’1l

from September through December 1975 been con-
tinuall y it o r o’ .isiti g ii i ’  no seasonal ity , the ’ tech- 

- - 
~~°) ~ = 404 0pi’r ,itii>i1 ~

noquc’s oilus trated on equations 12—1 and 2 2~ 
rhis il l u s t ra t i ve ’  tec hnique incorporate ’ s the ’ si’ ,o -

osou ld Ii~ y c ’  resu l ted  in a higher fore ’caste ’d le ’y e ’ l  of sona lot y and treed influences by computing a se ’ .o-

operations b r  January I ‘t O o t han observed t o o t  Do’- sona lly adjusted monthl y rate of gross t h o~~’r the ’
cem ber 1°~~’1 Past tsvo corresponding p,iii oil months. Th~ iou ’

Thus . th~ present examp les are double-edge in c ast is obtained h’0 mu ltip lying the ohse ise’ul lu ’ y o . l

t hat they illuste ate the mathematio al technique’ for of i t inerant operations (or the relevant month one
particu lar fo recasting tools , but they also show the vi ’ar earlier by the estimated year l y rate ’ 01 growt h
danger of not account ong for seasona lity when it is
present rhe fo llowing section presents a method to SHORT-SPACE LONG-RANGE FORECASTING

incorporate seasona l variations into the forecasts. USING REGRESSION ANALYSIS

Because u t  the comp lexi ty and volume oil mathe’-
13 Accounting for Seasonal Fluc tuations in Trend matical manipulations involved in econometric

Analysis. fo ) re ’cast ing , computer solution is warrante ’d and

Seasonal variation s can he d c x c  robe d as within- ri’( o)mmended. The i l lustrative procedure prese nted

vi’ar fluctuations in the data which occur with below will not dis uss the mathemat ical formulae ’

some i uo ns os ten y’ ove’r time I he’se fluctuations tu) r -oniputing the various s ta t i s t i c s  essential to re-

t o iay  he due to such things as weather condo- g re ’ssi em ana lysis; exp laining and illustrating these

toons , calendar events , tradition , etc , and may would over the same groi nd ol lus trated in ,en~
st rongly onflue’nce activ ity leve ls . Tab le 0 l  good econometrics text and would require an

shows t hat operations reach their lowest level equa l amount 00 spac e’ . Rather , it wi ll locus on how

during [)ecemher of each year and that they to interpret and use these essential s ta t is t ics  so that

rise again for January, and that desp ite t he sea- t he analyst will he able to construct a model , e’valu-

sonal fluctuations . operat ions are growing 1197 aft ’ its worth and generate to re( as ts based on the

monthl y I e ”’ c ’  lx of operations exceed their cur- mode’l .

responding mont hly level for 1974) over time Econometric modeling may he used for short-

tre nd ana lysis may he used to combine the range t ior ec ast ing and is widely accepted for long.

-
~ seasonality and trend factors are given in the range’ forecasts. The key to regre ssion anal ys is is

tollov ‘ng examp le the” construction of a formal model. The model
should he based on the pre’mise that the various

~~~ forecasting procedure can he described in the’ five

2 1. measures 01 aviation activi ty (dependent variable or[ f X 1IX , I t he’ variable to be forecast ) are related to the level
= X , ‘12 ‘

~ X _ I X ,  .
~ ~l co t economic au t iv i ty  The model development and

basic steps shown below.

forecasting is to gather data on those saria-
A . Data Gatherin g. T he tirst  step in econo’iie’lric

lant in determining the past and future course
bles whi h the analyst expects to be impor-

of t he aviation variable to be (ore’c act  Con-
sidera ble effort should be devoted to dis-

-

- ~~~~~~~~~~ -



12 c -oi l i ng xx hi~ h xiii (i— i’d oncino ic en d oh m ic - u i undo o  ‘ r i i  o; ’ mi e ’ r a l  . iy iat i on aor r , it t  On ,e na-
o.r , o 1 o hii s,iri,ihli’ s cign tl i  , iui t l , i u i t l i o e ’ ne c ’ ax’ i,i t oc i na l  lc ’~ - )  The ’ s i re ’  i r ute ’ ncJc ’ cl  to lie’ illustra-
tion ii t i v i t y  i nc h uimily t o ’s ’ cj ,ita sho ulil lii’ t i ~ ’ e ’ ol hi’ t ic hnique’s only. The ’ following
eei t lc ’ u  t e ’ oI °oiiunc l anul de ic ’ ui s ih ) l ’ c c  c o t i  o t i t l o  f~ sii iiue’th i~ Is should 1)1’ i.iti liie’iI in assi ’sc ing
j  nih s iou ci cli igi i-al hypi it hex ’s— c ’ x ~ i lair: on g he t he’ iia t u cc ’ oi the ’ re’l,i Iii irish p a non g the ’
rc ’ , o s c o i l ’ s  the ’ lori’ ast er i’spc’ Is a ~t ,irt i( to lar s, er i , u b Io ’ s se ’ l e ’ o ted f i r  inc l u s iou n out theoret ical
car I i  hI e lii be i ni p0 rta nt a nd the ’ m ,i ii ne’r grou rids,
pi ic i t ixe ’ lx or nega t iso ’ ls o’ai h car o , i ble ’ sho~e lol I i  ( oe ’ t t ~ r o u t  oi l Correlat ion ‘ i this stati s t ou

ompauis c’ ,u h s,i roabk’ e’ heise n tot data ol- ma’s he’ thought of as the’ square root of
l(’i ti <iii t he’ proporteori (i f  the tota l  v ar ia t i oouu in the”
i t  ‘s o the nationa l ‘y e ’ )  ,lggte’g,ct i’ variable ’s dependent variable that has been i’s -

suc h ,cs U, ’ m o  ouuie , populat ion, t he’ nuni— plaint’d by use of the’ indepe’tudc’nt var ia—
her of stude’nt ,mn(I private ’ pi lots , c o r fare ’ hle. Its squared value is called th c ’  ( 0 ) -

u is ts . tran sj i e ) rtat i on o osts  ol C ompeting e’ f t ic oer it of d etermination and , roughls’ it
moi di’s , e l i  - re late act vi ly leve ls  to u t  0- tells how well the independent variable
nomic ( uineh it i i ins , Sim ilar variable ’s may exp lains the movements (increase ’s or de-
he available ’ b r  the’ re’goona l . state , or creases ) in the dependent sariable over
airport leve’l At these lower li’c’e ’Is of dis- time —the domain ot this s tat i s t u is f rom
aggregation additional characteristics , such zero to one. The highe’r the” oe ’tticie nt of
as t he number u t  based aircraft , land area , &csctc ’ IM(on , t ht’ more useful the indepen-
and airport quality e’ .g., length of run- dent variable. The” correlation matrix , pie-
was -  e ’ s i s f e ’ nc c ’  of runyx ,iy ’ lights , average se’nte’d below , il lustrates how this ~t atos t o c
hour s per day of air c ra lt  operations) , may is used to empiricall y screen variables
be’ important onsiclerations Variable ’s se ’ Io ’ (- t e ’d on theoretical grounds. The acro-
ot her than the above may he used , re le- nyms heading each column and row are ’
van ce’ of so~ ioe’conomi and de’mograp hi defined on the U ’s’ . [ac h cell in the corre-
varia bles may he peculiar to the odiosyn- lation matrix give’s the coett u ie’nt of cor-

rasoes of the ’ particular demograp hic area re la f ouiu t  lic ks e”e ’ui the” undo ( ,ited ross’ and
unde’r consideration . Most commonl y the co lumn variables.
varia ble’s to he’ use d in torecast ing are First consider the variables GAAA and
i olle(t(’d ,ix a lime’ cern’s Mon thl y or (‘“.11’ The hypothesis supporting the data
quarter ly si n es are re ’ ommerided for gathering and testing process is that the
s hort-term econometru forecasting. While number ol ge ’ iu i ’ ra l aviation aircraft is likel y
lc>rig .te ’rm tui te ’ca st s may he generated us- to ni ro’asi ’ as the number of people’ likely
ung the’ latter series, t ho’y are gene rally lii purchase aircraft increase’. Thus , the re-
obtained 1 m m  data (oillected on an an- lationship between the dependent varia-
nual basic . A combination of time se’ rui ’ s Ne iGAAA) and the’ independent variable
and c ross se ’ i ’toona l data may also he uce’cI (CMI’) is expected to be positive—i.e.. an
uo b red acting inc re ’a’t ’ in the dependent variable is cx —

B. Screening Process. The ’ se c ond step is to em-  pected to be associated xx ith an increase
pe ri (a lly so reen the’ economic variables which in the independent variable. Tahle D-2
have’ been sele ’cted for inclusion on theo- shows the ’ correlation coefficient for the
ret ical grounds . T his screening process con- GAAA, CMP relationchop to be .9959. The
sis ts of plotting and conducting stat is t ical  relativel y high corre lation coef ltcient and
te sts  of the’ relationship of the economic the positive sign (a negative sign would

variab le’s to the aviation ac t iv i t y  variable. The prece de the number if an inverse rela-
purpose of these tests is tc) determine’ tionship existed ) support turther consid-
whether t here is any e mpirical relationshi p be- eration of this variable in the equation
twe ’e ’n t he’ economic and the’ aviation vania- that will be used to f e i ic ’ .ast GA f leet size.
ables , whet her the’ relationship is the one hy- i The correlation matrix also illustrates
pothesized . and whether the relationship is a very critical concept in constructing
linear or non-linear. The correlation matrix a forecasting model. ihat is the prob-
and equation (3-- i l presented below are’ a do’- 1cm of multicolinearity. Multecolinear-
rivalj ve of t he model used to forecast the ity nteans t hat two or more of the in-

dependent variable ’s are highly cor-

__________ — - -— --—
~“~~~~i~~~~~~ 
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T A B L E  D—2. CORRELATION MATRIX 73

GAAA STO CtVW PPDPI LIPAC
GAAA I Isorsi 0.8444 0.9959 0.9826 0.4190
STO 0.8444 1 0000 0.8375 0.8630 0.7653
CMP ogg~q 0.8375 1.0000 0.9907 0.3888
PPDPI 0 ‘32o~ 0.8630 0.9907 1.0000 0.4047
LIPAC 04190 0.7653 0.3888 0.4047 1.0000
KEY
GAAA -numbe r 0 active general aviation aircraft
STD number of active student pilots
CMP -—number of civili ans employed
PPDPI—pe r capita personal disposal income in constant 1958 dollars
LIPAC- plant and equipment expenditure in the aircraft industry lagged by one period

re ’ lated Its most common form of ’ CMI’ is more highly correlated w ith
maniue’~lation o x a sign revers al in the GAAA than PPDPI , PPDPI would ten-
e s t i m a t e d  Ilorecaso equat ion. That is , tative ly he excluded from the set of
,ilter the se’l of variable ’ s are selected , variables used to forecast GAAA , and
via t he” se re’e’ning po u t d x x . they w i l l  he CMI’ would be retained. On the other
used to form t he’ e’timat ing equation hand, 1 fore casts of student pilots

‘ s ee ’  s tmh se ’ i lion C: Regression Analy- (STD) were desired, PPDPI would be
s o s r ,  As i ou’ out put . estim at ing this retained and CMI’ would he excluded.
equation (utilizing some’ regression (hi It should he noted that while a high
te’c hnique’i provides estimat es of the coet lo c  oe ’nt of correlation does leach to
c ’ t t e ’ (  t cot  a unit hange in each ride- a greater feeling of security about the
pendt’nt variable ” on the’ depenclc’nt hypothesized relationships , a high
xa r ma hfe ’ Obtaining signs for these on- value is not the only goa l. Where a
o bc’pendent variahles w hic h are con- sound theoretical re’ason exists tot in-
tra r v to expectations i .e ’ .0 the” hehav- cluding a particular econ omic varia-
onoa l hypothe si s ’ may he a result of ble as a predictor of the aviation var-
high correlation between the m dc- able , such var iables may he included
pendent varoable s on the equation . This in the forecasting equation with only
prob lem may be confronted and reasonable regard to the correlation
avoided, or at least the for i ’c aster will c oe’t f ie ’ i p nt  - For example , the” abov e
be awane of possib le problems , wit h correlation matrix indicate’s that plant
the help of the correlation matrix , For arid equipment expenditure (LIPA(’ is

example’ the above correlation matrix re’asonahl y influential in determining
indicate’s that per capi ta personal tle ’e ’ l so / e ’  and is not so highl y corre-
disposable’ income is a good pre’ - latec l with e’ ither PPDPI or (‘ ‘yIP that
dii tom Ir 00 1 2 1 , 1  ot fleet site’ . Flow- it would result in a si gn reversa l.
c’s -o r , it a lso shows that the” correla- IIPAC , a surrogate measure foi po’vi-
lion betss’e’e ’ui PPIJPI and CMI’ is ous year airc raft order , is i’xpe’ ted to
very high (r = °lOi)7 . Because of reflect the” positive effect on GAAA of

~ this intercorrelation , it both of these the annual increment to the ’ active ’ GA
varia bles were used as independent fleet stemming from new aircraft. This
varia bles in the GAAA estimating variahie us lagged one’ yc’,>i . because it
equation, it is very likely that the me ’ - t ake’s approximately one year to trails-
gression program would assigii one of late such orders into a finished prod-
them a negative sign. Since economic ucl . Thus , I IPA C cc >u ld be useful in
theory indicate ’s that it is unlikely that helpimig to explain thc se’ movements in
an incre’ ,msc ’ in PPDPI or CMP would GAAA riot auountec.J for by CMI’, and
imply a clc’crease in (.AAA , such re- would he included in the sel of varia-
cu lls would he unac:i:e’ptable. Si nce bles considered ~is possible predictors

for GAAA.

~~~~~~~~~~~~~~ ~~
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Plots , ( n ,iphirtg the’ inti’r se firm of the C t  I . i ’ s ’ s ’ s  1 1.14 t~ ‘ -42 4i ( \II’ - 4~ 70 I.II’\ (
historu ,il data on the’ av i ,ut ion ,ind ecu— I fO 11 2 27
nc ) mco varc ,ibli”, over lime’ us most useful I )u i( iiuu ‘s ’s ,ot ~o r r  S la t i s t c (  1 1,1
in de’-to ’rrnining ss’helber a no n l i t uc ’ ,lr me ’ l a — ( 

~~~~~ ~~~ R-sq im ,uro ’ 9°)
ticin’.hup us b r o cc o lI  Further . b oor  t he most Number tot h istor i c al  data o h )s o ’ rv at io ns
part . nc rihine,i r r o ’ I a t i o uroc hup s sc u l l  not he In) 15
indi< a to ’ cI  luy ’ a high u o o u ’ t t r i  c r ib i c t  i orr o ’ Ia -  (1 The’ le f t—most  number (—1944 33i ox thetio u r i II ,c plot of th(’ ch, it ,c u c ’ y c ’ ,ils a non— or dinal ir it i’ rc e’pt t om th(’ c ’quati nn It sim—
litu’ar re’ lat uonshcp o ’ x r s t ’ , t he 0 s t  um,i t rig 

pl y indicate’s the .’ value ci ) t he’ de’po’ndentecj uatuon should t u ’ ;l c ’ u t thus ta c t s e e ’  sub— y, iuu ,i hul e 1 .%,,.\..\~ ii a ll other y ,inj , ihile ’s as
~u’o t con (‘ . Rc ’g u (‘s’.ii)t i ,-\ ur ,c ly s o s , ,und its re-

SUiTO(’ ,i zero v~ll1iC . The’ second and third
lated subparts o . num l)ers from the” left a ro ’ the’ re0no ’ss i(o i l

Regression Anal ysis. The lorec ,ist(’r is inter- 0 000 ’f ir( ( ‘ tub s . I lu cy’ iuidic ,i te t he ef lu’ct on
ested in t he’ l i ’st ’ Is some’ ,c v iat mo n variab le the depe”nde’nt varia l) Ie (it a one-unit
I ric ’ pe’ruol en t varoal )lel cxr l l  assume ” in the I u- change’ in thi’ independent variable. If the
ture ’. Front t he iotc ’ i.piong 5 1 035  he’ ki uu ess ’s that histor ical  s o r b ’s on i lc ’ o ’t so/o’ cx o’ro’ guve ’ul
t he.’ l e v e l  oc i the as il ion variable hi’ xx she’s in hund reds , e’mp li)ymo’nt in millions . and
lii tuun c ’  ,is i us ( ,iuse’ch or us at least ,iss ioo r, iie ’d uuuv i ’stm e’nt in billion s ot dollars . t hen the ’
ss u th  t he Ic ’s-c ’ ) ou t  c)ther s a n ia hie ’ s . In a sin’r — coe ff ic ient t o u r  ( ‘sIP means that a one’-
p l O s t i (  s x o r l d . this re lationship xx ’ uuor ( d he million inc re’act’ in u s  (ran e ’ ui up hoc nuo ’ t i t
l inear; iii the real svor ld many things cause results in a 4 . 240 ne me ’ ,usc’ in ( , -\ ‘\ -\ Siniu-
minor dev iatiu unc from the straig ht u ric’ As- larl y, a one-bi llion Increase ri III’ -“o( ’

sumirlg t hat such clust urhanc l’s are’ on halanc c ’  would result in a 3 , 570 m c i  ease’ in ( ‘ s ’ s ’ s
sma ll and gene”mally imnpred ictah le ’ , t he tome ’ - 2 r  The numbers in parenthesis he’ luusc e’ach

,is le’r can hi’ sa t  o c t  ed wi th coming ,os close 0 i ’ g ro ’ sxiuui u c oe ’ f t  iu ie’nt are’ the I - st at r~ t ru
,is puicxih ) Ii’ Ii) the ’ c)hse ’my ’ed l data points . In The 1-sLi lIst ic tells u s  whethe r or not iii,’
the two-var ia ble” case , what  r c ’ g n c ’ scioui ana l- estimate d oo ’ f t uc  ients are ’ ~i guiuii ca ntIx dir -
xx i ’  (hoes loin t he fore caster rs to oniputi’ te’re’nt front io’t c 1 he’ I - stal istu u resul t ing
a line’ wi th t h r e e ’  s, ir r,ihle’x a plane; in more’ from tho’ regte ’ ssu un program us re ’ lat is e l y
than three’ dimensio n s - a  hypemsurf ac c ’ mean i ng less in and of c tse ” l f . i’ c ’  c u t  m g  to
cc liii h u (l ine’s u lose r 10 (‘ Ofl~ C ting the’ oh- the ’ Student ’s I—distr ibut ion ta b le ’ y~c ’ t uo ’ u
s c ’ u y - c ’ cb  data poin ts than ,eu)v othe’r lo n ìe ’  that a Ils ’ , the t y s o - t ,ir l te’s I is app licab li’ and
o ould be’ drawn. available ’ out  many e onometnuc t o ’ \ l s )  tu tu
This line. represented by an equat uu ir i  (the the appropriate ’ d egrees ol f re’e’diim (num-
est imating equatuoni , de’sc~ri hes the” relation- her of satiabl e ’s 0 c ’s ’. rium he”r out pau,iitii ’
shop between t he variable to he” forecast Ide- ters e’stima led , uui duching the constant
pencle’nt variable) and the list of variables term ), a comparison sa l ue ’  may he fou n d
(derived from the preceding steps) expected In the above examp le . t here’ are 12 15 1
to  influence ’ the past and future ’ course’ of the ’ degree’s out free dom , and ac cc ii dung Ici the
dependent variable ,. Theme are many good I-table tIle’ . 99 pe’rcent ( c i r ibuche ’ i ice ”  salu e ’
regress ion ,iu o ,m lys i’, programs available ’ from to u r t is 1.055 , and the .95 pe°r ent confi-
compute r vendors which perform the rigor- dence value ix 2 . 179 Without regard to
oux mat hc’mat ical manipulations required to the signi (ncgat iyc ’ I- saI nt’s ,ii u i uu i upa uix

produce ’ the anal yt ical stat ist ic ’ s use ’fu l to neg ative ( oe ’ f t cc ien ts l  a I-value c ot  1°)
evaluate t he forecasting equation . W hile there for the e”st imated ci ue ’ t tu (  ie’nt (it CMI’
are ’ many complex multiple regression tech- means that the estimated e oe’t f u ient dif-

uii que’s available , by far the most widely used fers from zero at hette”r than the ’ 0 )0 )  pe”r
met hod is cnclinary lc’ast squares . Avoi ding cent confi dence level . T hus , there us uin ls’
the supporting mathematics , presented in any one c hance iii 100 that the sig n oi l the co-
good econometric text , t he key ~ina lyIicaI ePic oe ’ nt is  other than that given in the
stat i s t i c s  are pni’x i’rit i ’o I below. The fol lowing regression equation. The t-value of 2 27
equation and supporting s ta t i s t i cs  provide an
examp le of the typical re ’ sol t s genera ted by a
computer regression program , and provide a
focus for the discussion.

‘ ‘ ~~~~~~~~~~~~~~
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b o u t  l i t-  c ’ -. t ’ r r r , o b e ’ c l  i u uc ’ )I i& io ’ rl t 0 0 1  1 Il’ -\ ( I h i s  le st ni,oy luc ’ c Ouuu ( lud  u ’ u l  ,it e ’ c t h e ’ r  Ilie’
ulle’ans tli, ol flit’ ,‘stu t ii,cl c’ oI u ( O O ’ t b u I  oe nt c l uf— I Iuo’t( e ’t ul or tlic S o c ’uu i t O  Ic ’ y o - I of cog
l o b s  f r oeni  ,‘o ’ t u i  at t h e .’ Oy’ l oo t c r ib l o s e ’ 1  iii u i u t u u  ,tiuo e ’ , t he’ l a t te r is  the ’ ccuniinu cun ly’ ci~u ’ u l ,-

o c u u i t o c le ’ uio o ’ Iliu’ 0 ) 5  
~~~ 

‘ r ub I o - co ’ ( is u Urn- u o il Ott ( c c c l  Four thc ’ o’x,i nip le’ ,o l u o o y u ’  SSOI I1
uuuou u i ly m c d  a’ the to ox ’, i ’ u cu 0 o ’pt ,ilile ’ c u t  n IS and J~ 2 . t bc’ Dto uh mti \ \ ‘ ,ots o n

o m i t  I i ’ y o ’ I  en ie’t ~ i e ’ s s r u o t b  ,un, e iy sr s table ’ sb u s’, ’, ol 0 ~‘ . 8 )  , or uo l d~ I 1)7 ,it r l r , ’
m 3 j  T he’ R—x qu a re ’c h .tut u ltup k’ 0 (‘i’tbi ( i t o )  iou 1 percen t  l o s e )  u o i  suu ~u u r t r i  , o o r r  v’ , Suiu

do ’t c ’ r ni un a tr io r i indoc , u t o ’ s  h o ’  pr o up co rtr u unl ~ t u cunup u lec l d ox 1, 1,1 , g r u ’ .u ) o ’ t  t han the ’ rr ~ up,
to  b i t  5 ,o nma n lo u’ 0) the de’pencle’nt c , iu i , i lu i o ‘ bound , there’ us no p0501 cc ’  ,ic m t o o u  c r 0  - I a—
t hat us e’sp laine’d lox ~o I) the unicte’pe nident lion. f t  s hould h~ note d that lou ca in e ’ s 01
c , o r r ,ililc ’s in the ’ r u ’ gu u ’ s ’ - r uu t u  equat io n . In the, computc ’d d greater than 2 the ’ t r o r o ’

the’ present examp le’ . 99 percent o f the ’ caste ” r must alsc , t e d  against the’ by’ ou ’utho’- .is

y a r ianc  iii ( - ‘ s  -\ ‘s ix e’xp l aiuiec l by ( ‘sI b’ of negative first-ord er aut o e n ru ‘ i i i  0 o tt

arid IIPAC. The’ cloniiauni o ut th is s t , o t u s l u u  ~ 
This is done lix subtracting the computed

,ero to u ou r u’ Fur lii i - t he u’xarn buie :’ presents d from 4 and refer to the tah le y’,il uu’c i i)

t he ’ connect ed ’ ’ R— sd lua re; that is, the (J1 ,incj cJ ,- ,os i i one ccu ’ to ’  t e ’ c luo ig ton 00 ‘I -

R-sq ua me adl lustec i tour  the ’ degree of fto ’ u ’ - 5 Betore’ concluding the discussion on ni’-
cknn. The ~~ott u ’ t - d  R—squarc’ us mob ’ use’ - o ’ ~ °~ ,u n, i iv s is , it should be’ nobe’d that
ful than the R-scluarc ’ una rl lustu ’d for nc-  ii a 1)101 01 the data reveals a non lruuo ’ ,ir
gre ‘u ’s of iou ’ ,  lom, bec ’ ,i uis u’ Ihe Iorme’r 0 an ro ’ lat uonship hetcs eo’ul the cle’pe’nclent and
h&’ used io u  u o r t i~i,iri’ diff e rent c e ’ r cm ( i n s of indc’pendc’nt s ,i um, oh les , lh s should he’ a n -
equations ( i i ’  o’quat ronc ss i t h cl ui tu ’ rent counted fur ri the ’ mode.’) . A nonlinear 1 0 ’

obe ’ g r o ’ e ’ s out  i rc ’ u ’ o kuuiu ‘ a t t e ’ mp f unig to o ’ c l r -  lation may be incorporated on the modo’l
mate b lue ’ same’ de’pende”nt y o u  i , o l u lo ’ . t on ) several scays . For examp le . if the r o ’ -

s ’ , imo i l i l  he u u r i s i c ’ u u l r n g to c cumpare the” un— laboorush ip bvtoc ’e ’e ’n the’ dependent and an
,id lui s! c ’d R-sciuame ” auuong o’quat m u ~~ 5 \ I  th inck pendemt variable us the general form
ditto-te nt de ’gui ’o’s (ii fre’c’cloni . of a parabola. t hu tore”caster feeds in he’

-4 I I t o -  Durhini-Wat son s ta t i x to o  bests or a ut n u- data on Ihe de pendent s~ t i, i l u ie’ s \ . and

o orre’Iatjon in the’ d ata . Autoc orr~’l,itou ’in the cnde’pen(k’nl s ,iriab le’ \ , loo n uunr

means t hat ooe ohsenvat ion or d ata point venience , X may bc’ renamed \ - and t ( u o

tends to b~’ c’orre’late’cl with the ’ next. conul) utebr asked to ge uie” rate X2 - 
\ T i ce ’

W hile soon ic ’ computer programs provide e ’ gue ’ sc uou ox t hou run ,os V = 0 ‘ h ’ s  -

am option loon adj us t i oug the est imated cu u- h X ,. . All ot the ” foregoing ,ona l ys rs  , ippl co ’ ’.

e ’ t t i c  ient loo t  f i rs t  cor der autoc ’omre lat ion , to t he u’suills . If t here us more’ than one ’

sui unc ’  do not , If x igmn i t ’ iu ant a ut cuco m r i ’ I , ut ic u n independent varia ble has rig a ut r ui l o nu e ’ a u

is pre’se ’ui t - t he’ magnitude of the” i’sl o rnateci relationship xx tb the ’ de’pendent car  r , uh i lu ’

o o ’ i t u o  c o i l s  cc c l )  1w ( huc t ( o mt e d lge ’ nc ’ r ,cl ly the multi pl ic ab us ’ o ’  b eg- i r u u o ’ ,ur l  fonnii ttt ,iy’

uiud e ’ rc ’st ,ur u , i te ’d , and the ” R-square cannot be used. For examp le . the’ general t 100 c -

lie’ l ,c ’ l i e ’ yo ’ o l  with any ul e ’gn e ’e ’ of confi— tiona l form may he V ( ‘X ,0 ( 
~~

, cx h r ,

dc-n ut u ’ Jal)le.’s o,f the ’ Do,rhin-W,utson sta - and B are the exponents Taking bitt ’ log

t i s t i (  c r c ’  ,is’ .ci lab )e ’ on many e u  iur io ini e ’t nii out t hus function give ’s ru V = In ( ‘ —

t es t s I our the ’ gu s -o il ntunibo’r of iri c le ’ 1ui ’ rtd— A In X B In Q.
e’nut variab les (k 2 i  in e’qu,I t i~~r it  - t ‘ Since most no ’g ue’ ssuo>ut programs have’ the ’ lo ig
,mnid the’, gos ’ i’ni x , i u n t u le ’  s i te ’  In 151 theme ’ transformation built in, there ” us no ne’e’d to
ar e ’ Iwo s al u.me ’ s in the Durhin-Wats un i look up the logs of the hi sbo u 00 ,il data . The’
ta ble’ s , for m ing the ’ l i i yc e ’ r (d i (  and uppe’m regressio n program , in most ca se ’s , w i l l  per-

du hound, h i m  te xt rug t he s ign i f mc ane ~ 
form the transformation and cou mpufi ’ t h e ’

le ve ls 01 the ’ computed l)urhin-Watson regress ion coefficients on the transformed
st ,c tn s t u ‘d ‘1 (d ). If the computed d ~ 

variab les. It the’ log-linear form is  use”oI . the ’
k’ss than d1,, positive autoco rme’l,iti iun ~~ 

forecaster sho uld be” ,cyy’ai’e’ thi,it the ’ t’stini,ited
ust s It the’ computed d falls h ’Iwi’e’n d~, coefficients (A , B) are e las t ic i l io ’s and shoiiml.l
,iniel d, the ’ ti’st us inc one lusove; fhat o, . he interpreted as the’ pe”rce’nI change in the
one simply us not sure’ it au t o no iii re lation depende”nt variable resulting from a cnn’ per-
is pr es ent . II the cc)mpuled d us greater cen t change in the independent variable.
thani cl i- , aulocoi rme lation is not pre’se’nt Further , the ” forecaster should be aware that

— — - ..- - -



76 ,u no ‘go’ s s o u o o i  Ic me’ ( it t e”d too the obse’nve ’cI da I a
r,i t he’ I u g  l or m , sc ull hi,iy u - the’ same’ e’ ’ I ,cs -

110 mt i i’’ . o’s- e’ox’yc he re’ . Sino u ’ elastic tie’ s ,ure ’
Ic) change , e’spec’ia lhy cover t h e ’  i o u c o  ,i s tu’cl

ioe ’ncoch . the ’ b o o o u ’ u  , i s be ’ r  should he , csc , c u c ’  of
t his peril .

I) Assumptions, F lacing s ,o t i s f u e ’ o l  all of the ’ above
re”qu ime” rnents, the be o uc ’o ,uc t e ’ r  nuo cc - has a v iahlu ’
mode l equat ion xx b oo h rn,ix’ l)e used to
ge’nerate” fo recasts oil t he” desired aviation
variab le . The” fourth step in the ’ forecasting
p roe cc l u re ru so u I ye ’ s  making assumptions
,~h iuul t he” luture ( uiuns e’ of the’ economic (in-
depe”ndenll variables . This us a particularly
s o ’ nic i t  ye  part ol aniy fonec as t because wo’ do
not know the future ’ with certainty. Various

os o ’ n ni n u e ’ n t  age”ncoe ’s arid pr ivate forecasting
se ’ ry oe ’ s provide’ to recast s for numerous na-
tiona l, state , and re’giorial son ioeconomic arid
demograp hic varo a hles If the level of dis-
aggregation or for olhe’r reasons of the in-
dependent variables is such that tho’ fouo ’ , ic ts
cannot he obtained in this manner , the fore-
caster may also draw on his own expertise ’
or olher recognized experts in the fio’lcl) for

assum ptions as to the future o iur c c ’  of the
independent variables.

[. Substitute. The final step in t he forecasting
procedure us to substitute the forecasted
va lues of the economic variables into the’,
forecasting equation. This is strictl y an arith-
met ic procedure. For examp le, if the historical
dat a base used to generate the regression
e’qualmon extends from 1960 to 1974, the
forecasted values for 1975 through the end
o f the forecasted period are substituted for
t he independent variables, The riiathematica l
operation , as indicated by t he regression
e~quation (3-- i) ,  is per formed and the result
is one forecasted value for each year.

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _  ______  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  —--—
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AERIAL APPLICATION 77

‘\e ’ti,iI ,iju i ’o lio ,itmuor) ~‘ gm 0 i l t r i i o ’  0 0  , u t s m s t s  UI those’ -

.oc t i c  b r o s t l~,ut un s ’ m r i c o ’  t ( ’uo - d c c  I~,o , i~o oc t rruate ’rials from 
____________

a t r o  t at t ri light e r rol .i mixo o ’ I ( , o r t o - , o u s  i u i l l u ’  t u uu n out
t o m  I eu t r y  t i e ’  — t hal d c i  nuot ‘0 L i 0 0 0 ’  the ’ cb s—

tn i h~j toouu 001  ar ’ s ’  p o l o  ‘e l-

AIRCRAFT CONTACTED
‘\ruo r , o i t  s~ il l) cx h o o h lie’ Flight ‘si rs io u ’ Stalions

his, - o’st,ol u lisiiu ’ r? rjduuu o ou rn ru rrrnt c, it ions i uitit, i i I . I )uu’ I F~ I ~count is nn,iclo’ t o u r  e’ao h i ’ r r t o o i l t o ’  la n olou i g u on ohc’ p ,crt— 

4ing i b m  t o o  oo i u r t ae t e ’ c I  buy Ilight °s ,’ t s o u u ’  ‘sl,ol io un re—

indis iduu,i( dIn r , i t t  during tho’ s,inlu’ liighl ~~~~~~~~~~~~ 

~~~~~~~~

_ 

I

g,urd lle’ss u ,f the ’ numho’r u t  0 m o r u t , u  t ’. m a d e’ yc - uth an __________

AIRCRAFT OPERATION
An am r, iIt ,m rr is , i ( at ti n de’ pan tune trorn an airport 

__________________________________________________________________________

~x’i bbi I ’ s ’ s ao r~ m c ! )  O u t b i d  0 u o n i t u o o l  s o b  5 0 0  0 ’  The re’ are’
tsc ’ o o t \  ( m u ’ s  o c t  o ) r e ’ r . o t i o u t s  loi ca l an ’o c l o l ine ’ rant .

1 . Feuo .aI o m po’ r , i t ou mt i~ ,irt’ luerbormed by ai rc ra f t
- wxc hro h “. ‘ — -

‘ ,i ( )pi’rabi’ in t he local trai l ue pabte’rn d)r — . I i -

cx thin sight of the’ t o s s e r , I iIi ‘s te kt uuusx n to mo ’  ilo’p ar t ung liii , or arr iving i 1

xx thin ,c 20-mile radius o i t  the’ c outu tno l  I
t oux ’ , e ’ n  I

‘ o I x c i  cite simu late d i ns t rume nt  approaches I

from , f light on lo al pra cti ce ’ ,ur o’ ,cs b c  ato’d 

J 

I

o u r low i , isdO ’ s  at the’ aur b uor l , I

l t ume ’ n anu t  o perations: I
A ll a i rcraf t  arrivals and de’parturec other than
local operations . 1~ 1

- -- 

~~~~~~~~~~~~~~~~

AIRPORT TRAFFIC CONTROL TOWER

A e’nt ra l opc ’ ratuc ins ta o lily on the’ terminal air
t n a t b m o ( cu ntro d sy s bo ’ ru l , cons is t i n g of a to isx e’r cab
strue t u tu ’  including an acs00 i,of r’d IFR room of radar
c ’ i l r i r ) i ; m o ’ u b  using ,cor g r o u n d  I u)i iut t li i lit( ,itoons and ‘ ou r  AIR TAXI OPERATIONS
radar , visua l scgnaling and other o bu ’ v i o  cc , to provide Air taxi o l )e ” matic ) ns ,uncl o oniniute’r air ( amni e ’ r ou p-safe and expeditious movement of t e rmina l air
tra ffic e rat cc ) ms . t ,oI ,,o ’ i  i l ls an d Ia nc bungs carrying J ’o ,o ss c’t igu’r s,

mau l u n  o an goi for revenue in accordance ” ss ’ ith FAR
AIR ROUTE TRAFFIC CONTROL CENTER Part 1 3 5  our Part 12 1

A r e.’ r rtra l u~ ‘ i’ ra t icons tao li ly iii bhe ’ ,cur route’ traffic : AIR TAXI OPERATORS
o u r t t u o l  ‘, ‘ s s t e ’ rni using ,cun /g rouni cb ( nu n ur t lun000 , ibo on is

and radar , pr imarily prcovidu ng u ‘ii tu u u le se ’ Iu, i rab 0 ( 0 0 1  Operators 01 sn all ai~ ma lt ‘‘for hire ’ ’’ lcu m spo’o i t o

and ‘,,n e’ expeditious move ment of aun o r a f t  operating tr ips The .’y operat e’ under C AR Part 298 au dI FAR 11”,
whie Ii app l y to a mnc raIl oil 12,500 pounds or le ssunder instrurne ont flight rule ’s within the’ controlled

airspace of t hat center , except un der specia l exe’mptoon.

AIR TRAFFIC 11U8
Aim t r , t f t u o  hubs are ricut ,oi n po i nts , they are the’ u t i c ’ s

and Stan dar d Me’trupo lolan Statist ical Areas requiring
aviation se”mv i~ i’s and c’nay ne Icicle’ more” tha n u r ic ’
airport. (ommunilie’s fal l  into four u lasso ’s ,ts do’te”n-

I 
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78 min ed I c  eac h community ’s percentage of the total CONTRACT OPERATOR
ii ,u t , t u b  passe nge rs ,

I ,er gu ’ I 1)0” 21)7 b . 72~
) pass engers and over in An air carrier operating on a private for-hire basis ,

FY b m r e , i  as distinguishe d from a public or com m on air car-

\ )o ’c hium: 0,25” to 1) 04” (Between 517 ,932 and rier , holding a commercial operator certi f icate is-

2 .071 728 passengers in FY 1976) sued by the FAA tinder FAR 1211 aulhonizing the

Small: 0.05°~’ to 0,24% (Between 103,586 and carr ier to d)Perate ’ aircraft  over 12 . 500 pounds for
., 7,0 13 1  passengers in FY 1976) the transportat ion of goods or passengers for com-

Nonhuh: Less than O,05°’o (unàer 103,585 passen- pensatiom or hire.

gers in FY 1976) GENERAL AVIATION

ALL-CARGO CARRIER All civil a so a luon a ctivit y except that of certificated

One of a class of air carriers holding certificates route air carriers and air commuter operations . The

of public convenience and necessity issued by the t~pes of ai rcraft used on general aviation G A . : ac-

CAB, aut horizing the performance of scheduled air t ivities cover a wide spectrum from corporate mul-

freight , express , and mail transportation over spec- tiengune let a i rcra ( l pi loted by pro fessional cro ’ css to

ified routes , as we ll as the conduct of nonscheduled amateur- huolt sing le-e’ngime piston acrobatic planes ,

oper at ions , wh ich may include passengers . bal loons and dirigibles.

APPROACH CONTROL FACILITY IFR AIRCRAFT HANDLED

A terminal air traf f ic control facil ity providing ap- The nuu, ~e’l 01 IFR departures multi p lied by tsx’o

proach Lonitro l service , plus the number ot IFR overs. This defino lion as-
sumes that the number of departures (acce ptances ,

AVAILABLE SEAT-MILES extens ions , and or iginations of lii’ fli ght plan:~, is

The aircraft miles flown in each flight stage mul- 
equal to the n umber of landings O FR flight plans
closed) .

ti plied by tb” r~iinber of seats available on that
siage length t :~ u~ “€ ‘nui’ passenger use. INDUSTRIAL/SPECIAL FLYING

BUSINES~ T RA 5~SI~ORTATION Any use of an a ircra 1t for specialized scork allied

Any use of an aircra ft not for compensation or 
yv ith industrial ac livity; exclu d ing transpcur lat io ni and

hire by an individual for the purposes of transporta- 
aeria l app lication . (Examp les ’ pipeline patrol ; sur-

tion requ ired by a busin ess in which he is engaged. 
vey; adverti s ing; photograp hy; hel icnpto’r l i o , u s i  . etc , b

CERTIFICATED ROUTE AIR CARRIER 
INSTRUCTIONAL FLYING

Any usc’ of an air raft toi l  the purposes of torma l
“t o o  , iur u i n n e r  hold ing a certif icate of public con- instruction with the fli ght itus l ruc lor aboard or xc lb

sc ’ t i ie ’ nuu e ’ antI t o o  o’s srty issue’d by the Civil Aero- the maneuvers on the partic:u lar fl ight (s) specified
I ’  I)’ o ,etu I to c un d ue. t so hedulecl se ,’ nvi o (‘5 over by the flight imst~ucton ,

‘mo o ’ s ( o ’ r t , c ou i  non scheduled , or chart e ’r ,
c o o r s  may ,el s o 0 t o o  - u , , r r o b o u u  ted buy the’sn’ carriers. INSTRUMENT OPERATION

c i ~ s~i( i~ h R  ROO~i 
An , 00 r c  r , t t l  operation in accordance with an IFR

fli ght plan or ,in (operation where IFR separation be-
‘5 ~~~~~ ,eujtteiyijl ’ ‘I t .’rminal c o l o r  i control t, e o 1 - twee’n aircra ft us provided by a termina l control facil—

,. ‘ . ,i, ’ I..O~Iiv .e r,idjr wrv e ’e ui an a ru ,c ity or ,10r route traf fic control center .
- ‘ ~~~~~ ~~~ rt)jfl ,jqi,’ m,I c o O  . 0 ’ ’ ) o d o r! ~x li mo ii

‘~~. ,j - c”, ni ,“ ‘  i.  ‘ .10 , ‘ , m ~ INTERNATIONAL AND TERRITORIAL OPERATIONS
Ib ,e ’ r ,,tu us il l .,ore raft t l s ’uu u g hetwee’n the’ Si) i-’ ta le ’ s

,~ * P.a~ V e ’. lu ,  ur i li’oI St,i!e’ s ,e r uo l tc u r t ’ i grt  points , hc ’ lsx e ’e ’ n the.’
I ‘flà*,l! ~4ifl’ ,,.‘ u4 54) ‘.t,ei ‘- ‘ c r c ’  I Li S jo o o’- se ’ s s  u o o u u - . 0)i’ t e ’ t o m t c u u o e ’ s . and he—
• , u  ~‘w’ ~~~~~~~ ?t ~,1—e ii ’, ‘i~i’ points ine’fuile’s both the’ o ombonatcon

— ~~~~~~~~~~ pa— ’.’’ e~.’ u~ go u e~~~nree ’ . o ’ ’ e f  rh, all o , c i g o o  0 ,e r t o c ’ r s

~ 
, •.‘I~~.eMe d ~,i ,nI,cm’ ’ , , r , ’ ceeal  ,oe b t ri O ’ ’ ’  r j b  e opc’ rj tuon’.
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DOMESTIC TRUNK CARRIERS LOCAL SERVICE CARRIERS

One’ of a group o f  certi f icated route air carriers Certificated domestic route air carriers operating
xxhic li operates primaril y wit hin and between the 50 routes of lesser density between the smaller traffic
States of the United States and the District of Co- centers and between those centers and principal
lumbia over routes serving primarily the larger corn- centers ,
mun ities.

OTHER USE FLYING
EXECUTIVE TRANSPORTATIO N Use of general aviation ai rcraft for purposes other

Any use of an aircraft by a corporation , co mpany than those in specific categories such as business ,
or ot her organization for the purposes of transport- personal , air taxi ,
ing its u’mp loy e ’o ’s and/or property not for compen-
sation or hire and employ ing professional pilots for PERSONAL AND PLEASURE FLYING

the operation of the aircraft. Any use of an aircraft for personal purposes not
assoc iated with a business or profession , and not

FAA for hire. This includes maintenance of pilot pnofi-
FLIGHT PLAN ciency,

Specified information relating to the intended PILOT BRIEFING
fli ght of an aircraft , that is filed orall y or in writing
with a flig ht service station or am air traffic control A service provided by the Flight Service Station to

facility , assist pilots in flight planning. Briefing items may
include weather information , NOTAMS, military ac-

FLIGHT SERVICE STATION (FSS) t ivit ies , flow control information and other items as

Air Traffic Service facilit ies within the National requested.

Airspace System which provide preflight pilot brief-
RAPCONing and enmoute communications with VFR flights ,

assist lost IFR/VFR aircraft , assist aircraft having Radar Approach Control Facility (Air Force) .
emergenc ies, re lay ATC clearances , or iginate, clas-
suf ’s ’ , and disseminate Notices to Airmen, broadcast RATCF
aviation weather and NAS information , recei ve and Radar Approach Control Facility (Navy),
c lose flight plans, monitor radio NAVAIDS , not if y
searc h and rescue units of missing VFR aircraft , and REGISTERED ACT IVE GENERAL AVIATION
operate the national weather teletypewriter systems. AIRCRAFT
In addition , at selected locations , FSSs take weather A d i v’ )  aircraft  reg istered with the FAA that has
observations , issue airport advisories , admi niste r been f lown one” or more hours during the previous
airman written exam nnationc . and advise Customs ca lendar year . Excluded are aircra ft owned and
and Immigration of tmansbor der flight, operated in regularly scheduled, nonsc heduled, or

FOREIGN-FLAG AIR CARRIER charter service by an air carrier certifi cate d by the
Civil Aeronautks Board or aircraft in excess of

An air carrier other than a US, f lag air carrier on 12,500 pounds maximum gross takeoff weight
inte’rnatuina l air transportation. “Foreign aim carrier ” owned ,inicl ope’mated by a commercia l operator cer-
is d more inclusive term than “foreign-flag air car- ti(icated by the FAA to engage in intrastate common
n c r ,” pre’suma h ly including those, non-U.S. a ir car- carretge’
riers operating solely wit hin th e ’u r own domestic
boundaries , hut in piactice t he two terms are used REVENUE PASSENGER ENPLANEMENTS
interc hangeably. The count of the total number of passengers

INTRASTATE AIR CARRIER boarding airc raft , This includes both originating and
connecting passengers .

A carrier lie e’nsed by a state to operate wholly
wit hin its borders hut not permitted to carry inte ’m- REVENUE PASSENGER LOAD FACTOR
line passengers from out of sta b ’. They are’ not regu- Revenue passenger- mile’s as a percent of available
lated by the’ CAB seat-miles in revenue passenger service ’s , represent-

ing t he proportion ot aircraft sealing capacity that
is a~ tually sc o ld anti utilized

- -~~~~~~~~~~~~~~~ -~



80 REVENUE PASSENGER MILE
One ro so ’o i i ie passenger transported one mile in

reven ue service.

REVENUE TON-MILE

One toni of rey’(’iuu(’ to ,o i t  to transporte d one mu le ’ .

SECONDARY AIRPORT

An airport n e c  e i c ’o uu g approach c-ontro l c o ’ uv o u e’  as
a sato ’ l l ite  to a primary approach o ’ eu n f r c o l  f a c i l i t y  - c i i
one’ at sc ’hcc .’h control is < ‘y o re s od  lix’ flit’ ,ippreu,ic h
t ouu i i oo u l  tao  li l y’ unde’r tou cy ’o ’r enroute ccuntrol puu -
O o ’ c lu ro ’ c

SUPPLEMENTAL AIR CARRIER

One’ eu ,c c l,,~s cut aur o ,00 n ie rs holding o o ’ n t i f i oa te s ,
msc uu il (us’ I he’ ( ‘tI) ~iu lli ouro z in g llieni to pe’rfco rni
luacse ’nige ’r and o ,oi go u o ’ Ii,irto’r s o ’ rv m o - ec cupp le’rnenling
the’ cc he’dul e’d so ns iou ’ uui the certifi cate d route a i r
o ,or n ou rs I he”, are.’ suunie’bunie’, re’ ferre ’d In as 000-
so he’ciiul eul o , ur n io ’ rs

TOTAL FLIGHT SERVICES

I ho ’ sum oil llugh l plans cinug irualecl and pi lot I ur u o ’ I s .
mu lt ip lied by cc o , plus the nunihe’r oil ai rc raft c o n—
tat  te’d .

U.S,-FLAG CARRIER OR AMERICAN-FLAG CARRIER
i i i  a u ( ,os ~ ou t air o ,uu ’ n ie ’ rs holding a cert i f icate ’

o c t  puc i u l co  i i  om o c u - u u m u ’ u t o  c ’ and n u ’  e ’ ss i l y  issue’el by the
1 - ‘ s f 1 .o l o l o t ouxe’oI iuy f lit’ Preside’nut , authoriz ing so he’d-
ule’d ‘up ,  ‘ n , o l i e o , i s  d i s c o  5~~0’ i  oim o’ o l route ’s i)etsc’ee.’n the ’
I :~~,il “0,00’s ‘ ,o ur o l on it s te ’ mn ut co rue ’ s J and o u nc ’ or
r u u uo n , ’  n o o r ’ ’ m g r u  e ou ntr uc ’s .
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