AD=AD39 911

UNCLASSIFIED

BATTELLE COLUMBUS LABS OHIO F/6 1/3

GENERAL AVIATION DYNAMICS. AN EXTENSION OF THE COST IMPACT STUD==ETC(U)

DEC 76 M A DUFFY: 6 L EIDENs C W HAMILTON NOT=FAT4UWA=3485
FAA=AVP=77=20=VOL=3 NL




GENERAL AVIATION DYNAMICS “

AN EXTENSION OF THE COST IMPACT STUDY TO INCLUDE
DYNAMIC INTERACTIONS IN THE FORECASTING
OF GENERAL AVIATION ACTIVITY

VOLUME Ill. PLANNING GUIDE

ADAG39911

APRIL 1977

FINAL REPORT

“DISIMBULION STATEMENT K 6’7’ /e g
_Appeoved for public releasyy R
e Gt i WAY 25 1917 I}

Unlimited

Prepared for B

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
Office of Aviation Policy
Aviation Forecast Branch
Washington, D.C. 20591

a
3
= =
2F




The contents of this report reflect the
views of Battelle's Columbus Laboratories,
which is responsible for the facts and the
accuracy of the data presented herein. The
contents do not necessarily reflect the
official views or policy of the Department
of Transportation. This report does not

constitute a standard, specification, or

regulation.




: Tecﬂlmbicol. Report Documentation Page

i

!
1. Report No. Governmept A TroTNTT /‘) d~=Reecjpient’s Cot
FAA-AVP LE;K—EQQJ-— @’—j uA22% :Zd

L
y e i = e 5. Report Date e
General Aviation Dynamics, Ar Extension of the\December 31, 1976
Cost Impact Study to Include Dynamic JInter- Performing Organization Code

Tactions in the Forecasting of General’Avxatlon

Cthlt Volmne m lannin ulde. -~ . Performing Organization Report No.
70)" M. A./puffy, G. L. /Eiden, \

C. W./Hamilton#’'V. J.érago

9. P rovmeerer-Ovgent eI o N A AN RNT eSS 10. Work Unit No. (TRAIS)

Battelle

Columkus Laboratories Factpex Grant No.

505 King Avenue /5 DOT-F 4W2-3485
COluInbus, Ohio 43201 A e ond Period Covered

12. Sponsoring Agency Name and Address

Department cf Transportation Final Report, October 17)
Federal Aviation Administration 1975 - Cecemker 31, 1976
Office of Aviation Policy 14. Sponsoring Agency Code
Washington, D.C. 20591 AVP-120

?Z@gw 27 @ct #5=34 Mo 76 |

16. Abstract

This report, in four volumes, presents the General Aviation Dynamics
(GAD) model which was developed for the Federal Aviation Admrinistration
by Battelle's Cclumbus Laboratories. The GAD model is a dynamic
simulation model of the general aviation (GA) system and can ke used

k- to forecast GA activity, evaluate alternative policy actions, or

4 perform sensitivity analyses. It has three major sectors, depicting
the most important state variables in the model; pilot supply, 1
aircraft utilization, and aircraft demand.

Essentially, the GAD model consists of a set of nonlinear, simultaneous
first order difference equations which explicitly describe the decision
policies followed Ly users of general aviation. The model is designed

to be implemented through an interactive computer dialogue feature that
quides the analyst through a series of procedures and analytical options.

b The volumes included in this report are:

i Volume I - Executive Summary
Volume II - Research Methodology
; Volume III - Planning Guide
: Volume IV - Data Base
;‘ 17. Key Words 18. Distribution Statement i
i System Dynamics Document is available to the public
E Simulation through the National Technical
i General Aviation Activity Information Service, Springfield,
k¢ Virginia 22161
(ﬁ 19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Poges | 22. Price
43 Unclassified Unclassified 38
ER
I&
L

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized /
207050 Yios

»

b AR Ot T o s Rl o Wi 9O




TABLE' OF CONTENTS

CHAPTER ). 'INTRODUCTION '« 'c = ¢ o o a5 o o & o5« » o a's s
The NUCLEUS Software System . . . . « ¢ ¢ ¢ « o ¢ o o o o o &
Login/Logout Procedures for the Battelle Computer System via

» R ST > —
VNG By, 4790 oo, A ey

i s A B B 0 VWOt 3 esh v S B B 1 W a, AW

m' . . . - . . . . . . . . - . - . . . . . . . . . . . . . . . 3
Login/Logout Procedures for the Battelle Computer System and
the NUCLEUS SYStems s/ o a o o o s o6 s o si's o o olis o sis s o s s B
CHAPTER 2. INPUT/OUTPUT CONSIDERATIONS. . + « ¢ « & ¢ ¢ & o o o o » « o 11
Rageline Data & i oo e e e A e e e e et e e AL
Aptianal s Enput s T B e i T R ileet et e ol o g et S
Available OUEPUL: « f o n i il atiaie o e va e e el e e el e s e e 13
CHAPTER 3. AN EXAMPLE OF THE GENERAL AVIATION DYNAMICS MODEL IN
: THE S ENTERACTIVE MODE S0 o i it o eisie o tel o ie 0o = =14
E. Sensitivity Analysdigl oo s (e lial o s lia e lariati el o it gt oty Ly
; T s NS S N R T el S R S e NS R A |
ST e s T e e R S e e e R e S b
LIST OF TABLES
TABLE 3-1. LIST OF TYMNET TELEPHONE NUMBERS, AS OF JULY 15, 1975. . . . 5
TABLE 3-2. USER TERMINAL IDENTIFICATION CODES . . « « « ¢ o« o « « o« o o 7
TABLE 3-3. LOGIN/LOGOUT PROCEDURES - EXAMPLES . . . . « « « « « « « . . 10
I
‘v 3 AGOESSIOH for
4 " Waite Secton [
3 908 Bt Secton [
UNANHOUNCED D
JUSTIFICATION...
3v. »
DISTRIBUTION: W-1, RPL-2, ZMS-411 SISTRIBUTION/AYAMARILITY GOOES
3 WL AVAIL_and/or SPEGIAL
3 ;
13 ! e
&
? e s
2
4
F




y —

FINAL REPORT
on

GENERAL AVIATION DYNAMICS
AN EXTENSION OF THE COST IMPACT STUDY TO INCLUDE
DYNAMIC INTERACTIONS IN THE FORECASTING
OF GENERAL AVIATION ACTIVITY

VOLUME III. PLANNING GUIDE
to

FEDERAL AVIATION ADMINISTRATION
OFFICE OF AVIATION POLICY

from

BATTELLE
Columbus Laboratories

by

M. A. Duffy, G. L. Eiden, C. W. Hamilton and V. J. Drago

E! December 31, 1976

CHAPTER 1. INTRODUCTION

\\\1

computer software system developed at Battelle. It can be accessed almost any

time and from anywhere in the U. S., provided a telephone, an on-line terminal,

The General Aviation Dynamics model is implemented in NUCLEUS*:/a

and an authorized user name and password are available. This Volume will detail
the procedures of logging into and out of the Battelle Computer System, initiating
interaction with NUCLEUS, and using the GAD model for forecasting and sensitivity

analyses. Required inputs, possible outputs and an illustrative example are

N presented.

The NUCLEUS Software System

NUCLEUS, a dynamic simulation and modeling system, has been evolving
at Battelle over the last decade and has proved a valuable research tool in numerous

multidisciplinary research projects. It began as an interpreter for dynamic
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*NUCLEUS = NUmerical CLassification and EvalUation System
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simulation modeling (using difference equation techniques) but it has grown into a
large batch and on-line system with extensive data management capabilities to

handle large and complex demographic, economic, land-use and electric power demand

forecasting models.

In more detail, NUCLEUS has the following features:

(1) It is a high-level programming language (with capa-
bilities like FORTRAN but with a structured syntax).
The structured nature of NUCLEUS versus FORTRAN is
manifest in the fact that NUCLEUS has no statement
labels. Thus, you will find no GO TO statements
in any NUCLEUS program. In addition, each NUCLEUS
command is a structured complex of stored information
and instructions.

(2) It is an interpreter for dynamic simulation modeling
(using the same difference equation techniques as the
DYNAMO system developed at M.I.T.). Each NUCLEUS com-
mand is interpreted and executed as soon as it is entered,
except in some cases where a sequence of commands are
interpreted and compiled into a model or procedure first,
before being called into execution.

(3) It has a data-base management component for storage,
retrieval, and analysis of primarily numerical data
files which may be interfaced with dynamic models.

(4) It has a generalized report generator for tabular \
output (and line printer graphical output).

(5) It is available for local batch, remote batch, and on-
< line use. Batch and on-line programs are ccmpletely
interchangeable.

(6) It allows interface with FORTRAN, i.e., a NUCLEUS program
may call programs written in the FORTRAN language (not
vice-versa).

et St bt O Sl L e L aee
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(7) 1t allows the construction of conversaticnal (in plain
English) on-line systems for use by people who are not
computer oriented.

(8) It is partially machine-dependent. It is operational
on a Control Data environment, but some of its components
may be loaded and run at non-CDC computers without any
conversion, while ocher components may need some con-
version. This is possible because the NUCLEUS inter-
preter is a library of programs written mostly in
FORTRAN.

(9) It has generalized error trace back.
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Login/Logout Procedures for the Battelle Computer System
via TYMNET

(1) Dial TYMNET number from the list on Table 3-1
Wait for data tone from TYMNET connection.

(2) Place telephone headset in acoustic coupler, or
initialize other type of modem.

(3) The message
PLEASE ENTER TERMINAL IDENTIFIER
is printed or displayed on the terminal. On
some terminals this line will print as 'garbage'.
If this occurs simply continue with Step* (4).

e

(4) Type the appropriate identifier for your terminal
from the list on Table 3-2.

(5) TYMNET responds:
PLEASE LOGIN:

B (6) Login by typing the sequence
E (CTRL H) BCL;BASIS70 (CR)
‘ where
(CTRL H) denotes simultaneous keying of
the control and H keys, and (CR) denotes
teying of the carriage return (or cursor return)
ey.
No blanks (spaces) are allowed in the above
sequence. Wait a few seconds (about 10) for con-
nection with the Battelle INTERCOM system. The |
TYMNET username/password combination (BCL;BASIS70) 3
should be treated with discretion and made avail- -
able only to users with valid Battelle username/
password combinations.

(7) INTERCOM responds:
BATTELLE INTERCOM 4.5
DATE MM/DD/YY
TIME HH.MM.SS.

PLEASE LOGIN

¢ (8) Enter the following sequence:
LOGIN,username,password, SUP(CR)
where username and password are valid code words
issued by the Battelle Computer Center. No blanks
(spaces) are allowed in the above sequence.

(9) INTERCOM responds:
COMMAND-

(10) Carry out dialogue with INTERCOM
(11) To exit from INTERCOM normally, enter

5 LOGOUT

g after the INTERCOM prompt COMMAND-
| "X

4

i d WN 5, AP aw @&y, --.~~080--l.w Wiks sm 09T 0,




(12) To exit from INTERCOM abnormally (i.e., abort),
enter the sequence
Z A
after a system pause. Or, if in the middle of a
lengthy response, enter the sequence
(CTRL Z) % A
where
(CTRL Z) denotes the simultaneous keying
of the control and Z keys. This keying

causes the system response to halt. }
After an abnormal termination, the system responds
USER ABORT

COMMAND—~
At this point, you may log out normally.

(13) After LOGOUT, the system gives you an itemized

summary of your interaction with the Battelle

Computer. This summary looks like the following:
CP X.XXX SEC.
10 Y.YYY SEC.
CcM Z.ZZZ SEC.
SS S.SSS SEC.
CH CCC CHARS.
CONNECT TIME H HRS. M MIN. MM/DD/YY
LOGGED OUT AT HH.MM.SS.

where
CP is the central processor time of your run
I0 1is a measure of your use of peripheral equipment
CM 1is a measure of your use of central memory
SS 1is the combined amount of computer time for which

you are charged

CH 1is the number of characters transmitted
CONNECT TIME is the time between login and logout.

The cost for TYMNET services is approximately 17¢ per connect minute which is in
addition to the normal INTERCOM processing cost incurred. These charges are subject

to change.

NOTES:

To backspace, type CTRL and H simultaneously

To skip a line of entry, type CTRL and X simultaneously
To suspend printing, type CTRL and Z simultaneously

To abort, enter %, then A.

All user entries must be terminated by (CR).
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Login/Logout Procedures for the Battelle Computer System

(1)

(2)

(3)

(%)

(5)

(6)

LT B el s R e it Y ool e

and the NUCLEUS System
via

Direct Dial-Up

Dial (614)424-5850. Telephone will ring; a high-
pitched tone follows.

Place receiver in coupler. The green carrier light
will come on. Terminal is connected to computer.

Key CR (carriage return) to indicate the terminal's
baud (300 or 110) to the Battelle CDC equipment.

A message like the following is displayed or printed
on the terminal:

BATTELLE INTERCOM 4.5

DATE MM/DD/YY

TIME HH.MM.SS.

PLEASE LOGIN

Enter the following sequence:
LOGIN,username,password, SUP. (CR)

where username and password are valid code-words issued

by the Battelle Computer Center. No blanks (spaces)

are allowed in the above sequence.

NOTE: To correct mistakes in a given line of
entry, backspace to the character in
error by pressing the CTRL and H keys
simultaneously as many times as necessary.
Then retype the remainder of the line.

NOTE: To skip a line of entry altogether, press
the CTRL and X keys simultaneously. Then
continue entering correct information

NOTE: (CR) denotes carriage return (or cursor return).
The Battelle INTERCOM system responds:
COMMAND-

To extend the time allowed for the on-line interaction,
enter

ETL,20

o . ———— \ . ‘
A e W Wt e e sl B ok Wi o A -

2
¢

Lo 2 Vi




g ——

This ensures enough time for the entire inter-
active dialogue, calculations, and desired out-
put. The system will again respond:

COMMAND

(7) To begin the dynamic simulation model, enter
NUCLEUS,AVIATION.

(8) To terminate abnormally at any time the interaction
with NUCLEUS: |
e If at a system pause, enter 7, then A, then (CR).
e If in the middle of a lengthy NUCLEUS, response,
enter CTRL and Z simultaneously, then %, then
A, then (CR).

(9) INTERCOM responds:
USER ABORT
COMMAND-

(10) To exit from INTERCOM, enter
LOGOUT
any time you have the prompt COMMAND

(11) After an exit from NUCLEUS, you are back in INTERCOM
: with the prompt
COMMAND
you may enter the dynamic simulation model again or end
your interaction with the system

ke s

(12) To exit from INTERCOM, enter
LOGOUT

(13) After LOGOUT, don't forget to hang up the phone. 4

Examples of login/logout procedures are displayed on Table 3-3.

i
E
I
|

e M R aine i r 5 Ml 6 A A ARG o AW o g e res sor B B ot s v, WO,




*06°50°60 1v 1no

*NIR O *SHH 0 SWIL 1D3NNOD
*SHYHI S9E HO
“93S 000°¢ ss 5 LA >
<53s  920° W om L0°60 1y InO d3nooT 9LF60FLL
*93s sg2° oI NIK O *SH¥H 0 3WI1 153HN0)D
*0d4s g60° 49 “SHYHD O H)
1N0207T =UNVYHROD “umw ooonp SS FH
LSOFLO LHOd#dINDI 23S 9t0 Ho :
9K dI-H3SH HIIM *93s  goz2° (4} 4
*23S nno° 42

*6£°60°60 1lv NI

>
q3nnoT 9lreortt

439901 9L#60FLL

NN 40 X 34Xl
00°80 9LFgortt

SA3IN ISVT 40 IWIL dNV 31lvd
~QYOMSSYd ¥JINT EESESIEENSN
NOILYIAV-4WVN ¥3ISh ¥4INZ
QYOMSSYd HO SHYN HASN UITVANI
-JYOMSSVd H3IIN4 EEREREENNN
NOILVIAV'NIDOT" “AdvaM

HOHHE LYRYOS
NOILVIAY
NIDOT 3SV3Ud

1n0907T ~ANYWWOOD
“N'dnS‘'OWIC‘NOIIVIAY'NIDOT
NIDOT 3S¥ild

*2L°1l0°60 3NWIL
9lLr6osLL  3ivda
S$°fh WOJYIINI 377311lvE

SNATONN PU® FODYAINI 203 Ino3oy/ujol (f)

i'“ﬂm‘-ﬂ: -\;- LN LA BT

¥ _
Sasan *9n°90°60 10 439907 9./69/11L .m
unxmm\mw iy ‘NIN 0 ‘SHH 0 SWIL 123NN0D :
S'n WODYILNI 37131lvd o wmw.. < e
*UOTITUFQEOD pIoASIVd/wsulasn .umM swe. mw -4
uy 10113 YIja ‘Icwaoy Suoq 235 goz* ot ‘a
*HOO¥IINT 303 3Inofor/uidor (v) 235 950° 45 s
100907 ~ANYHHOD B
S LS0FL0 140d/d1Inda R
“€E°€0°60 100 439901 9Ls60/LL W 9I-43SH HIIA :
nm:%“ “ hc.nxx 0 IWIL 1DINNOD *2£°90°60 1v NI Q59901 9lLs6orin M,
1 “SYVHD O HO 3
*93s 000°t SsS ¥
3 *93S 910° WO XN ¥O X 34Xl -
*a3s go2* (1) 00°g0 9Lf00/11 .
] “54e €wo: 49 SAIN ISV1 30 IRIL ANy 3Iva i
100907 -ANVHKOD ~QUOASSVd ¥3INI EREEEEEREE 4
N'dnS'ONZa‘NOILIVIAY 'N1007] NOIIVIAY'NIDOT H
NI907 3aSvald NID0T 3SVEld m
*00°€0°60 3JWIL *91°90°60 3IWIL m

9L#60/LL  dIVA 9irs6ortt  3lva

G°n WOOMILNI F1731lIvE S8 NOJDMIINI 37131lve

*A733o31dxe umoys s} ‘USIIFIAISA0
plonssed 198} °IPW1I0j) JI0YS uy pionassed aes) ‘3vmioj Suoy
*ROD¥AINI 103 3noBor/uidor (2) *HOOYZINI 303 Inolor/uzsol (1)

|
|
E
|

*1ANUL ¥IA 30 ATID91TP I943Fe ‘U POTVIP Apvaile sAwy nok eyl pemnssw ST I PIUTISPUn Bi¢ SIIIuP 288M [TV

SATINVXE - SHUNAADOYd INODOT/NIDOT “€-~€ FATEAVL

A A, @

&

P .
J.W.Kh.vﬁ{l.n\i,i . IS




11

CHAPTER 2. INPUT/OUTPUT CONSIDERATIONS

Data required for the baseline general aviation forecast are entirely
self-contained within the model. The assumed values for pertinent variables
may be displayed by responding appropriately to the interactive dialogue.
These values may be changed at the terminal (or in batch) by the user. The
user may then display the new entries to ensure that they were entered correctly.
Results of the forecast are obtained in tabular and/or plot form by responding
to the interactive dialogue.

Baseline Data

In the absence of new data input by the user, the following national

?: economic forecasts are used as exogenous inputs:

YEAR GNP DPI

1975 1.0176  1.0443 !
k 1976 1.0810 1.0980 |
: 1977 1.1360 1.1480 |

1978 1.1600  1.1790 *
ki 1979 1.1920 1.2000

1980 1.2250 1.2360

1981 1.2530 1.2510

1982 1.2820 1.2690

1983 1.3080 1.2850

1984 1.3600 1.3330

Both GNP and DPI are measured in constant (1972) dollars and indexed
to the 1972 value (1972=1.000). These estimates are representative of the base-
line forecast from the Wharton national economy model.

Fixed and variable costs of aircraft operation are also required
through 1984. The following inflation factors (in constant 1972 dollars) are

applied to the 1975 values for these costs:

Ty 3
&
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Variable Cost

Fixed Cost

Year Inflation Factor Inflation Factor
1975

1976 .999 .984
1977 1.014 .984
1978 1.028 .984
1979 1.040 .981
1980 1.064 .988
1981 1.088 .998
1982 1.110 1.007
1983 1.127 1.013
1984 1.144 1.019

A measure of commercial air traffic is needed through 1984.

The following

index for Revenue Aircraft Departures (also called Mobility Index) is based upon

the most recent FAA projections.

(1972 = 1.000):

Revenue Aircraft

Year Departures (1972=1.0)
1975 .933
1976 .943
1977 .973
1978 .993
1979 1.023
1980 1.053
1981 1.092
1982 1.112
1983 1.142
1984 1.172

These values are indexed to the 1972 value

As was discissed in Volume II, the estimated U. S. population by age

group is required in forecasting active pilot population.

However, since this is

essentially a deterministic function, there is no provision for its modification.

gl T ol ol it
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Optional Input

In addition to these five rather gross parameters in the baseline data,
it is possible to change the fixed or variable cost for any aircraft type during
any year(s) of the simulation. Moreover, the following individual cost centers
can be changed similarly: fuel and oil (through fuel tax), annualized invest-

ment, and imposition of landing fees at towered airports.

Available OQutput

Several different types of tabular output and graphic output are
available. The user may display the options at the terminal after the results of
the forecast are computed. Chapter 3 contains an example forecast which lists

the available options.
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CHAPTER 3. AN EXAMPLE OF THE GENERAL AVIATION DYNAMICS j
MODEL IN THE INTERACTIVE MODE }

Sensitivity Analysis

In general, there are two ways to use model results or simulations -
individually as projections and in pairs as sensitivity measures. Use of the
model simply to make projections is fraught with dangers. Many potential users
will not understand how the projections were derived and will expect unreasonable
accuracy. The model is better used by employing extensive sensitivity analysis
to evaluate a range of policies under a range of exogenous conditions. This
process will identify the principal areas of model uncertainty and those portions
of the model that deserve the greatest additional research.

The logical structure of the GAD model has been constructed such that
relative comparisons can be made between the model forecasts from any two

simulations. In particular, during a sensitivity analysis, absolute forecasts

for each simulation are available, as well as percent deviations between the
two cases. These deviations can be displayed over time either graphically or i
in tabular format. }

A sensitivity analysis can be performed between any two simulations ;
which are compatible with the model's capabilities. All GAD model output data ;

from the first simulation are stored on a separate temporary file. This base

T T

case need not be the '"baseline" forecast representative of expected future
conditions, but can be the result of any consistent set of conditions chosen by i
the analyst. Intermediate absolute forecast results from this base case can be
obtained by the analyst, if desired. After obtaining all required intermediate
output, the second simulation is specified and run. Absolute results of the

second simulation are also available to the analyst. Sensitivity results are

M e < o e AT

derived within the program logic by subtracting the results of the first simu-
lation from the second simulation, dividing by the first simulation, and multi-
plying by 100 to convert differences to percent deviations from the base case;

mathematically, ﬂ
¥

Y L) :r 9‘-‘ .I:UA.;;"'."-' ---v4~iﬂh0§—w Wik w00«
- . e ki i W




15

AA(I,J)z- AA(I,J)1
% Deviation = x 100
AA(I,J)l

where,

AA(I,J)1 = the number of active aircraft of type J within
category I from the first (base) simulation

AA(I,J)2 = the number of active aircraft of type J within
category I from the second simulation

Values for these parameters are, of course, obtained at the same instant in time
during their respective simulations.

Should conditions within the second simulation not change immediately
from the base case, percent deviations, until the change becomes effective, will
be zero. Furthermore, by continually computing these deviations over time,
the non-linearity in model response is preserved. Most previous sensitivity
analyses of general aviation activity were predicated on either linear or log-

linear sensitivities. ;

An Example

The GAD model uses the interactive dialogue feature of NUCLEUS to

; guide the analyst through a series of procedures and options. This technique
eliminates the need for preliminary calculations by the user. Simple yes/no
responses to NUCLEUS questions establish the conditions of the particular

: simulation to be run. If the user is uncertain of the parameter values contained

i in the model, NUCLEUS will display them. If the user desires to change these

' values, NUCLEUS will accept the new values. Incorrect (or unexpected) response
to NUCLEUS questions will simply cause the same question to be repeated.

A sensitivity example, comparing the normal "baseline" forecast to an
increased fuel tax (effective January 1, 1977), is discussed below. Not all the
options available for input/output are displayed; only enough to illustrate the

procedures. In this example, all user entries are underlined.

-
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Following the usual login procedures, the computer will ask,

WOULD YOU LIKE THE FORECAST TO USE THE INITIAL ASSUMPTIONS?

An affirmative answer

/ YES

causes the normal "baseline" simulation to be executed. Upom completion of this

stmulation, the computer will ask,

The unfamiliar user will not know the avatilable tabular output options. By
responding

the following list of output table options will be printed.

TABLE
AIRCRAFT1
AIRCRAFT2
AIRPORTS

AIRUTIL
CONSERVE
ECONOMIC
FIXEDCOST
FUEL
HOURSFLOWN
OPERATIONS
PILOTS
REVENUE
TOTALS

VARCOST

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR '"NONE" §

/ LIST

VARIABLES IN TABLE

ACTIVE AIRCRAFT (AA), BY YEAR

ACTIVE AIRCRAFT (AA), BY CATEGORY

TOWERED AND NON-TOWERED OPERATIONS -~~~ LOPST,IOPST,LOPSNT,
IOPSNT,IFROP,VFROP

AIRCRAFT UTILIZATION RATES (AUR)

CONSERVATION TAX (CTAX)

DPI,GNP,MI

FIXED COST (FIX)

FUEL CONSUMED (FC) IN MILLIONS OF GALLONS

HOURS FLOWN (HF), IN THOUSANDS

TOTAL OPERATIONS (OPS), IN THOUSANDS

SP,PP,CP,P,HP,TP,IP,HR, THP

FEDERAL TAX REVENUE (FTR)

TOTAL AIRCRAFT, HOURS FLOWN (THOUSANDS)
OPERATIONS (THOUSANDS)

VARIABLE COST (VC)
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When the list is completed, the previous question will be repeated,

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR 'NONE"

A response of

3 / PILOTS

would generate the following table:

: GENERAL AVIATION DYNAMIC MODEL PAGE 1

{ PILOT DATA, 1975 TO 1985

t

i 1975 1976 1977 1978 1979

?

k STUDENT PILOTS 180,800 173,251 173,746 171,663 168,747

? PRIVATE PILOTS 305,900 321,414 333,071 344,538 355,130

{ COMMERCIAL PILOTS 192,500 198,319 204,686 210,350 215,336

f PILOT SUBTOTAL 679,200 692,985 711,503 726,551 739,213
HELICOPTER PILOTS 5,647 5,243 4,960 4,666 4,376
TOTAL PILOTS 684,847 698,228 T16,464 731,217 7T43,590

| INSTRUMENT RATINGS 199,300 211,543 224,391 236,540 248,005

I HELICOPTER RATINGS 22,971 24,178 25,398 26,635 27,881

| TOTAL HELIC RATINGS 28,618 29,421 30,358 31,30t 32,257

: mﬂr‘wwm I k]
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STUDENT PILOTS

PRIVATE PILOTS

COMMERCIAL PILOTS

PILOT SUBTOTAL

HELICOPTER PILOTS

TOTAL PILOTS

INSTRUMENT RATINGS

HELICOPTER RATINGS

TOTAL HELIC RATINGS

T

PILOT DATA,

1980

165,433
364,632
219,716
749,781

4,107

753,888

258,836

29,126

33,233

o gr - PR

‘aiom'.-.'

GENERAL AVIATION

1980 TO 1985

1981

159,237

373,948
222,575

155,161

3,802

759,563

268,098

30,365
34,167

1982

151,942
382,394
223,892
758,228

3,488
761,715
275,750

31,578
35,066

DYNAMIC

1983

144,812
389,685
223,778
758,275

3, 185

761,459

281,878

32,749
35,934

»u‘oﬁ-‘&lﬂ" L R L SN

MODEL PAGE 2

1984

138,096
395,611
222,628

756,335

2,914

759,250

286,847

33,863
36,777




GENERAL AVIATION DYNAMIC MODEL PAGE 3

PILOT DATA,

STUDENT PILOTS
PRIVATE PILOTS

COMMERCIAL PILOTS

PILOT SUBTOTAL

HELICOPTER PILOTS

TOTAL PILOTS

INSTRUMENT RATINGS

HELICOPTER RATINGS

TOTAL HELIC RATINGS

1985

1985

131,370
399,183
221,680
752,234

2,672

754,906

291,866

34,909
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Upon completion of the requested output table, the same question will again be
repeated,

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR 'NONE".

The user may request as many of the table options as he wants. However, eventually
no more tabular data will be desired, prompting the response

/ NONE
The computer wtill then ask,
WOULD YOU LIKE A "SCATTER " PLOT, A "CONTINUOUS" PLOT, OR 'NONE"?

A "scatter" plot is represented by discrete data points, whereas a "continuous"
plot performs interpolation between the data points. By answering,

/ SCATTER
the computer will respond,
ENTER THE VARIABLE YOU WOULD LIKE FOR THE Y-AXIS, OR "LIST".
Not being familiar with the plot options, the user responds

/ LIST

which will generate the following list of variables:

IDENTIFIER DESCRIPTION

AA ACTIVE AIRCRAFT BY PRIMARY USE
AASUM TOTAL AIRCRAFT
AUR AIRCRAFT UTILIZATION RATE (HRS/AC/YR)
CP COMMERCIAL PILOTS
DPI DPI (1972 §$, 1972=1)
FC FUEL CONSUMED (GALLONS)
FTR FEDERAL TAX REVENUE
_ GNP GNP (1972 $, 1972=1)
5 HF HOURS FLOWN
! HFSUM TOTAL HOURS FLOWN (THOUSANDS)
HP HELICOPTER PILOTS
HR HELICOPTER RATINGS
IP INSTRUMENT RATINGS
MI MOBILITY INDEX
OPS OPERATIONS (THOUSANDS)
OPSSUM TOTAL OPERATIONS (THOUSANDS)
P PILOT SUBTOTAL
PP PRIVATE PILOTS
PPA PILOTS PER AIRCRAFT (EXCLUDES HELICOPTERS)
s PPH PILOTS PER HELICOPTER
i SP STUDENT PILOTS
L TC TOTAL COST
3 THP TOTAL HELIC RATINGS
" TP TOTAL PILOTS
i ve VARIABLE COST INDEX ($/HR), (1972 $, 1972=1)

SAPTPRUINS ST S OO
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At the conclustion of the list, the computer will sgtate

| ENTER VARIABLE

Any variable identifier from the above list can be specified. For example,
in order to plot student pilots, the user responds,

/ sP
Now the computer will ask,

WOULD YOU LIKE TO PLOT THIS VARIABLE AGAINST ANOTHER ("VAR") OR AGAINST
TIME ("TIME")? p

By responding,
/ TIME*

the following plot would be displayed,

STUDENT PILOTS VS TIME
B AR RN RN SRR R R RN RN RN RN RN RN RN R RR N NN R RR RN

?80800'#. +
» *
S # ® ] *
T » » &
U » # #
D # #* 2
E # #
N156085+ * +
% b #
» » #
P * *
I 5 * *
L bd 3
0 » # #
: T # *
i S131370+ .
E B AR RN RN BB RN RR RN RRRER RN ERRR R RN R RN RERRRR RN RN
1975 1978 1980 1983 1985
Y E AR
*Had the user answered
/ VAR

The computer would have responded
ENTER THE VARIABLE YOU WOULD LIKE FOR THE X-AXIS, OR "LIST".

v

By entering LIST, the user would obtain a list of all possible variables for
the X-axtis.
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Upon completion of a plot, the computer ill again ask,
WOULD YOU LIKE A "SCATTER" PLOT, A "CONIINUOUS" PLOT, OR ''NONE"?
By responding,
/ NONE_
the program will exit the output mode and ask,
WOULD YOU LIKE TO COMPARE THE RESULTS OF THIS RUN AND THE BASELINE RUN?

Since this is the first simulation, there is no baseline yet. Therefore, the

appropriate response at this point is
/ NO
The computer will then ask,

WOULD YOU LIKE TO SAVE THE RESULTS OF THIS SESSION FOR LATER
SENSITIVITY ANALYSIS?

When performing a sensitivity analysis, any simulation run may become the base-
line for future comparison regardless of its specified conditions. If a

sensitivity analysts is desired, for the next simulation answer
/ XES
The computer will respond,

THE RESULTS OF THIS INTERACTIVE SESSION OF GENERAL AVIATION PROJECTIONS
HAVE BEEN TEMPORARILY SAVED ON A "NUCLEUS" FILE NAMED '"SENSY'.
THESE RESULTS ARE THE NEW BASELINE DATA.
TO USE THESE DATA IN A SENSITIVITY ANALYSIS,
ENTER THE AVIATION MODEL AGAIN.

The user reenters the model by responding,

COMMAND - NUCLEUS,AVIATION

The computer will ask,
WOULD YOU LIKE THE FORECAST TO USE THE INITIAL ASSUMPTIONS?
Answer
/NO_

since we have already saved the results of this simulation for future comparisons.

A B i gt A g
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The computer will ask,
WOULD YOU LIKE TO EVALUATE THE ULLMAN BILL?
Answei 2
/ No

since we do not want this case for the second simulationm. 5
The computer will ask, |

WOULD YOU LIKE TO CHANGE OR DISPLAY ANY INITIAL ASSUMPTIONS?
ENTER THE NAME OF THE VARIABLE, OR "LIST", '"DISPLAY", OR '"NONE".

o i i e i

The user has already decided that the second simulation will involve a fuel tax
inerease, but he does not know how to implement it into the model. Therefore,
answer

/ LIST

which would generate the following list:

AIRCRAFT VARIABLES

IDENTIFIER DESCRIPTION

ADRN AIRCRAFT DESTRUCTION RATE, NORMALIZED (AC#YR)

AURN AIRCRAFT UTILIZATION RATE, NORMALIZED, (HRS/AC/YR)
DAUR DESIRED AIRCRAFT UTILIZATION RATE (AC/YR)

FIX FIXED COST, ($7YR)

FTAX FEDERAL FUEL TAX ($7GAL)

LFEE LANDING FEE ($/LANDING)

['[o VARIABLE COST INDEX ($/HR), (1972 $, 1972=1)

ECONOMIC VARIABLES

IDENTIFIER DESCRIPTION

DPI DISPOSABLE PERSONAL INCOME (1972 $, 1972=1)
GNP GROSS NATIONAL PRODUCT (1972 $, 1972=1)
MI MOBILITY

FUEL VARIABLES

IDENTIFIER DESCRIPTION
SFC SPECIFIC FUEL CONSUMPTION (GALLONS/HOUR)

3T
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PILOT VARIABLES
IDENTIFIER DESCRIPTION J
CPDNYR COMMERCIAL PILOT DEPARTURE RATE, NORMALIZED |
IPDNYR INSTRUMENT PILOT DEPARTURE RATE, NORMALIZED ]
PCINYR PRIVATE PILOT CERTIFICATES ISSUED RATE, NORMALIZED !
PPDNYR PRIVATE PILOT DEPARTURE RATE, NORMALIZED |
SPDNYR STUDENT PILOT DEPARTURE RATE, NORMALIZED
URIPNYR UPGRADE RATE TO INSTRUMENT FROM PRIVATE, NORMALIZED

OTHER VARIABLES
IDENTIFIER DESCRIPTION
TIM ENDING YEAR FOR SIMULATION

Upon completion of the list, the computer will repeat the question,

WOULD YOU LIKE TO CHANGE OR DISPLAY ANY INITIAL ASSUMPTIONS?
ENTER THE NAME OF THE VARIABLE, OR "LIST", "DISPLAY", OR "NONE".

The user can see from the above list that the identifier for federal fuel tax
is FTAX; but eince he may not know the current tax rates, he answers

/ DISPLAY

The computer will respond,

ENTER NAME OF VARIABLE TO BE DISPLAYED OR "LIST" OR "NONE"
By entering,
/ FIax

the table on the following page would be generated:

YT
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GEMNERAL HYIATIONW DYHAMIC MODEL FARGE 1

INITIARL RESUMPTIONS FOR YARIAELE COST, 19795

ENGL-F EMHGL-F MULTI- TURED TURED FPIZTON TUREIME
NOM-REF REF FISTON FFROF JET HELIC HELIC
1. 0221 1. 0281 1.10%e 1.07e1 1.1717 1.1593 1.144%

VARIAELE COZ1 IMFLATION FACTOFs 1975

1975 1. 000
197e 0,999
1977 1.014
197¢e 1. 022
1979 1.040
1920 1.0e4
19:1 1.082
19¢&¢ 1.110
1983 1.1ev
1oed 1.144

INITIAL RASZUMPTIONZ FOR FEDERAL FLUEL TRHE (EF-GAL)s 1975

AY GAT JET FUEL
0. 03 0. 07

LANDING FEE (3 LANDINGY » 1975

ENGL-F SHGL-F MULTI- TURED TURED FIZTOH TUREINE
NOM-REF REF FPIZTON FROF JET HELIC HELIC
0. 00 0. a0 0, a0 0. a0 ] g, o0 0, 0n

This table also provides variable cost, variable cost inflation factor, and landing
fee information. Upon completion of the display, the computer will again respond:

ENTER NAME OF VARIABLE TO BE DISPLAYED OR "LIST" OR "NONE".
By entering
/ NONE

the computer will repeat the question

WOULD YOU LIKE TO CHANGE OR DISPLAY ANY INITIAL ASSUMPTIONS? :i
ENTER THE NAME OF THE VARIABLE, OR "LIST", "DISPLAY", OR "NONE". 4

Since the user now knows the variable to be changed, he answers

/ FTAX

T R N P S & e j
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which will cause the computer to respond,

COMPONENTS OF "VC" ARE FUEL TAX AND LANDING FEE.
WOULD YOU LIKE TO CHANGE THE FUEL TAX (FTAX)?

Since fuel tax is the desired variable, answer
/ YES
The computer will ask,
WHAT YEAR WOULD YOU LIKE THE NEW FUEL TAX TO BEGIN?
For a January 1, 1977 date of effectiveness, enter
/ 1977
The computer will ask,

WOULD YOU LIKE THE FUEL TAX TO REMAIN CONSTANT
FOR ALL SUBSEQUENT YEARS?

If the fuel tax is to remain at the January 1, 1977 level for the duration of
the simulated time period, enter YES; otherwise enter

/ No
which will cause the computer to ask,
WOULD YOU LIKE THE FUEL TAX TO CHANGE AT A CONSTANT RATE?

If the desired fuel tax is to increase at a constant annual rate over the
duration of the simulated time period, enter

/ YES
which will cause the computer to respond,
ENTER RATE OF CHANGE
For a 10 percent annual increase in fuel tax, enter
/320

The computer will ask,

WOULD YOU LIKE TO USE THE INITIAL ASSUMPTIONS FOR THE FIRST YEAR !
OF THE INCREASED FUEL TAX?

U4
7
4
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Assuming the user wants a discrete change in fuel tax on January 1, 1977, enter
/ No
which will cause the computer to respond,

ENTER THE FUEL TAX VALUES FOR FIRST YEAR OF CHANGED FUEL TAX,
IN DOLLARS,
FIRST FOR AV GAS, THEN FOR JET FUEL

In order to have a ¢6 per gallon tax on aviation gas and a 14¢ per gallon tax on
Jjet fuel effective January 1, 1977, enter

/ .06
/ .14

The computer will ask,
WOULD YOU LIKE TO IMPOSE A LANDING FEE?
Since fuel tax is the only component of variable cost to be changed, answer
/ No
The computer will then retwrn to the original question,

WOULD YOU LIKE TO CHANGE OR DISPLAY ANY INITIAL ASSUMPTIONS?
ENTER THE NAME OF THE VARIABLE, OR "LIST", "DISPLAY", OR "NONE".

Since no other variables are to be changed, the user responds
/ NONE *

At this point the second simulation is executed. Upon completion of the calcula-
tions, the computer will ask,

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR "NONE".
Responding, as for the first simulation,
/ PILOTS

would generate the following table:

*The user may want to check the values he has just entered, in which case,
/ DISPLAY

and
/ ETAX

should be entered as before.
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GENERAL AVIATION DYNAMIC MODEL PAGE 5

" PILOT DATA, 1975 TO 1985

1975 1976 1977 1978 1979
STUDENT PILOTS 180,800 173,251 173,746 166,532 161,357
PRIVATE PILOTS 305,900 321,414 333,071 346,075 356,878
COMMERCIAL PILOTS 192,500 198,319 204,686 208,813 212,160
PILOT SUBTOTAL 679,200 692,985 711,503 721,421 730,395
HELICOPTER PILOTS 5,647 5,243 4,960 4,579 4,226
TOTAL PILOTS 684,847 698,228 T16,464 726,000 734,621

INSTRUMENT RATINGS 199,300 211,543 224,391t 235,004 244,835
HELICOPTER RATINGS 22,971 24,178 25,398 26,635 27,862

TOTAL HELIC RATINGS 28,618 29,421t 30,358 3t,2t4 32,088 |
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GENERAL AVIATION DYNAMIC MODEL PAGE 6

PILOT DATA, 1980 TO 1985

1980 1981 1982 1983 1984

STUDENT PILOTS 156,752 149,558 141,322 133,237 125,679

E PRIVATE PILOTS 366,192 375,236 383,446 388,956 391,7T4
COMMERCIAL PILOTS 214,749 215,642 214,795 213,924 213,230

E PILOT SUBTOTAL 737,692 Tu40,436 739,564 T36,11T7T 730,682
- HELICOPTER PILOTS 3,909 3,5TH 3,245 2,934 2,660
] TOTAL PILOTS 741,601t T44,012 T42,809 739,052 733,342

INSTRUMENT RATINGS 253,866 26t,130 266,564 271,853 277,164
HELICOPTER RATINGS 29,071 30,252 31,388 32,459 33,468
TOTAL HELIC RATINGS 32,980 33,828 34,633 35,393 36,128
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GENERAL AVIATION DYNAMIC MODEL PAGE 7

PILOT DATA,

STUDENT PILOTS
PRIVATE PILOTS

COMMERCIAL PILOTS
PILOT SUBTOTAL

HELICOPTER PILOTS

TOTAL PILOTS

INSTRUMENT RATINGS

HELICOPTER RATINGS

TOTAL HELIC RATINGS
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1985

1985

118,156
392,276
212,638
723,070

2,417

725,487

282,390

34,420

36,837
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1
Upon completion of the table, the computer will again ask,
WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR 'NONE".
By responding, as before,
/ NONE .
the computer will ask,
F WOULD YOU LIKE A "SCATTER" PLOT, A '"CONTINUOUS" PLOT, OR ""NONE''?
] Responding,
/ NONE
will cause the computer to ask,
WOULD YOU LIKE TO COMPARE THE RESULTS OF THIS RUN AND THE BASELINE RUN?
i Since both simulations for the sensitivity analysis have been run, answer
/ YES
The computer will ask,

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR "NONE".

The list of output tables for semsitivity analyses is a subset of the list for

absolute forecasts. Therefore, the unfamiliar user should answer,

/ LIST

which would generate the following list of output tables:

TABLE VARIABLES IN TABLE
. AIRCRAFT? ACTIVE AIRCRAFT (AA), BY YEAR
3 AIRCRAFT2 ACTIVE AIRCRAFT (AA), BY CATEGORY
| AIRPORTS TOWERED AND NON-TOWERED OPERATIONS --- LOPST,IOPST,LOPSNT,
§ IOPSNT,IFROP,VFROP
| FUEL FUEL CONSUMED (FC)
| HOUF  LWN HOURS FLOWN (HF), IN THOUSANDS
| OPEF ..ONS TOTAL OPERATIONS (OPS), IN THOUSANDS
| PILG:S SP,PP,CP,P,HP,TP,IP, HR, THP
; REVENUE FEDERAL TAX REVENUE (FTR)
s TOTALS TOTAL AIRCRAFT, HOURS FLOWN (THOUSANDS)

OPERATIONS (THOUSANDS)
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Upon completion of the table list, the computer will again ask,

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR ""NONE"

By responding,

/ PILOTS

The following table of percent deviations would be generated:

GENERAL AVIATION DYNAMIC MODEL PAGE t3

PILOT DATA, % DEVIATION FROM BASELINE,

STUDENT PILOTS

PRIVATE PILOTS
COMMERCIAL PILOTS

PILOT SUBTOTAL

HELICOPTER PILOTS

TOTAL PILOTS

INSTRUMENT RATINGS

HELICOPTER RATINGS

TOTAL HELIC RATINGS

1975

1976

1977

0.00
0.00

1975 TO 1985

1978

~2-99
0.45
-0073

-0o71

-1-87
"0.71
-0v65

0.00

-0.28
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1979

~4,38

0.49
~1.47

-1-19
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-1.28

-0007

-0'52
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PILOT DATA,

STUDENT PILOTS

PRIVATE PILOTS
COMMERCIAL PILOTS

PILOT SUBTOTAL

HELICOPTER PILOTS

TOTAL PILOTS

INSTRUMENT RATINGS

HELICOPTER RATINGS

TOTAL HELIC RATINGS
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GENERAL AVIATION DYNAMIC MODEL PAGE 14

4 DEVIATION FROM BASELINE,

1980

-5025
0.43
-2026

-1061

-4.82

-?|63

-t.92

-0.19

-0076

1981

-6.08
0.34
-3v12

-2-03

-5t96

-2.05

“2.60

‘Ov37
~0.99

1982

-6~99
0.28

~-4.06

-201‘6

"6’95

-2.48

-3.33

-0'60

-1.23

1980 TO 1985

1983

-7099
-0019
-uouo

-2092

-7.86

-2-9“

-3-56

-0089

-1-50

1984

-8099
-0.97

-4.22

-30 39

-3.41

-3038

-T. 17

-1076




GENERAL AVIATION DYNAMIC MODEL PAGE 15

PILOT DATA, % DEVIATION FROM BASELINE,

STUDENT PILOTS
PRIVATE PILOTS
COMMERCIAL PILOTS

PILOT SUBTOTAL

HELICOPTER PILOTS

TOTAL PILOTS

INSTRUMENT RATINGS
HELICOPTER RATINGS

TOTAL HELIC RATINGS
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1985

-1.73
-uooa

-3b88

-9v56

-3.90

-3025

-t.40

-t.98

1985
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.Upon completion of the table, the computer will again ask,

35

Note that deviations from the baseline do not occur until January 1, 1978.
This is because the data reported on January 1, 1978 represents conditions
during the previous calendar year.

“c@cecam .

WHAT OUTPUT TABLE WOULD YOU LIKE, OR ENTER "LIST" OR '"NONE".
Responding,
/ NoNE
wtll cause the computer to ask,
WOULD YOU LIKE A "SCATTER" PLOT, A '"CONTINUOUS" PLOT, OR "NONE"?
Responding,
/ SCATTER
wtll cause the computer to state,
ENTER THE VARIABLE YOU WOULD LIKE FOR THE Y-AXIS, OR "LIST".

For example, in order to display the percent deviation in fuel consumed between
the two simulations, enter

/ F¢
The computer will respond,
PLEASE ENTER "AV" OR "JET" FOR SELECTION OF FUEL FOR PLOT.
By entering,
/ AV

the following plot would be generated:




FUEL CONSUMED (MILLION GALLONS) , % DEVIATION FROM BASELINE
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Upon completion of the plot, the computer will again ask,
WOULD YOU LIKE A "SCATTER" PLOT, A "'CONTINUOUS" PLOT, OR '"NONE"?
Responding,
/ NONE
will cause the computer to ask,

WOULD YOU LIKE TO SAVE THE RESULTS OF THIS SESSION FOR LATER
SENSITIVITY ANALYSIS?

Since the sensitivity analysis has already been performed, answer

/ No_

F The user may investigate the impact of changing another vartiable by re-entering !
the model. A sensitivity analysis will compare these new results to the original

baseline. However, had the user responded

/ YES

el R it 2

to this question, the next gensitivity analysis would use the results of this
simulation for the baseline, rather than the results of the first simulation.
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The computer will respond,

YOU HAVE FINISHED THIS SIMULATION PERIOD.

TO SIMULATE NEW LEVELS OF GENERAL AVIATION ACTIVITY,
ENTER THE AVIATION MODEL AGAIN.

COMMAND~ LOGOUT

CP XX. XXX SEC.

I0 XX. XXX SEC.

CM XX. XXX SEC.

SS XX. XXX SEC.

CH XXXXX CHARS.
CONNECT TIME X HRS. XX MIN.

11709476 LOGGED OUT AT 09.45.29.

Summary

This example illustrates the ease in which the General Aviation
Dynamics model can be used to obtain either absolute forecasts or perform
sensitivity analyses. It should be emphasized again that this has only been
a representative example. Neither all the output nor all the options avail-
able have been displayed.

Sensitivity analyses consist of making changes in the model, usually
in the value of a particular parameter, and comparing the evolution of general
aviation simulated with the change to the evolution simulated without the
1 change. This procedure is helpful in identifying those parameters or aspects

of the model that could make significant differences in the projections. To
the extent that the model is a valid representation of reality, these same
parameters can be used as policy measures which influence the future of
) general aviation.
Normally, the following sequences of events occur,
(1) run the first simulation which becomes the base case
for future sensitivity analyses

(2) run the second simulation which incorporates a
model change from the first simulation

f (3) compare the differences between the two simulations.
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