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EXECUTIVE SUMMARY

In Apr il 1978 , the Federal Aviation Administration (FAA) conducted  an exper i—
ment to determine the effectiveness and acceptability of a Voice Response
Sys t em (VRS ) designed to provide pilots with a limited prefl ight weather
briefing via touch—tone telephone without the  in t e r v e n t i o n  or assistance of a
weather briefer . The prototype model provided three weather products: hourly

H surface observations , terminal 1 or ec a s t s , and grid winds aloft . The system
c o mm u n i c a t e s  by voice in one direction——from computer to pilot.

The VRS enables pilots to communicate with a computer to obtain weather and
flight data. The pilot enters requests for specific weather reports for
locations of interest by depressing the keys on a touch—tone telephone or key
pad adapter on non—touch—ton e telephones. The computer will “listen ” to
telephone signaling tones and will respond with a spoken message derived from
stored human speech.

The VRS evolved i n to  i t s  p r e sen t  f o r m  a f t e r  a period of controlled experimen—
tation by FAA personnel who soug ht to develop suitable procedures and to

H acquire necessary ~cather products. But realistic , live experimentation
was necessary to find the ways in which to maximize system usefulness and
convenience of use. ThUS , the VRS was publicly tested in t he  g r e a t e r  Eashing—
ton D.C. area . Questionnaires we r e mailed to a random sample of 1,778 pilots
to obtain public reaction to the VRS . Several followup efforts were made to
secure information from nonrespondents.

LgNCLUS IONS .

From the  analysis of the  q u e s t i o n na i r e  r e t u r n s  and telep hone contacts with
randomly selected nonrespondents , it is concluded that:

~~~~~~~~~~~ ~~~~~ • ‘ ‘ Y : L ’  - .~~~ :‘  ~~ .. ~~~~~~~~~~ c~ o o . z~~~~:~~~” o ’.~.-
.c . z - .. ’, L~~~ ,.z ; a .  , ‘a - o ’ ~~~’ . . ’ ’ ~ .,’ a : ’ . o o : : c ~:c.  For pre-

flight planning , 56 percent of the pilots indicated that it was unnecessary
to call the Flig ht Service Station (FSS) for weather information after re—
ceiving the  VRS briefing (figure ES—i). Of those who still found it neces—
sarv to call t h e FSS for weather information , 90 percent indicated that for
preflight planning the VRS briefing reduced the t ime on line with the FSS
(figure ES—). The average estimated reduction in time on line with the FSS

for preflight p lanning w~ s -~~~
‘ percent (figure ES—3) .

11 H
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;
‘ ‘- t o  H~’ . As shown in ( f i g u r e  i- ; S—4) 93 p e r c e n t  of the respondents m di—

c ited  t h a t  the  VRS is e i t h e r  “suitable with minor changes” or “suitable as
is. ”
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4 . No significan t difference i~i the i~conl ts  exis ted between license tj ~- 1 -s
or oa,~p cr ienoe leve ls of gene ra l aviation p i lo t s .

c • The qual ity of speech (i .e ., p leas~~itness , ~~te , r i ? it / u ’ : , o~la tf o ~i , ~~d
intell i g ibi l i ty) are acceptab le f o r  public J isoeminati on.

0. ,4Jdttional weather product s ~~d the provision of NO~’AM ’a i.~cnlJ p~~ viae f o r
~ootter overview of weather w~id f l y ing oo~ic1it ions .

RECOMMENDATIONS.

1. The following seven additional products should be incorporated into the
Voice Response System as they become available .

-
~ 1. PIREP’s——Pjlo t reports on weather

2. NOTAM ’s——Notices to airmen
3. SIGNET ’s——Significant weather information
4. AIRMET’s——Airmens Meteorological Information
5. Weather Synopsis
6. Route Forecast
7. Area Forecast

- • 2. The spoken—name readback method should be used for location indentifiers.

3. The impact of the Voice Response System on FSS specialist workload was
not and connot be determined in the Washington metropolitan area due to many
improvemen ts such as MAPS , improved PATWAS , TEL—TWEB , 800 limes and consoli-
dation . In the event a second VRS installation is implemented , it is recom-
mended that a further study be conducted to determine the effects of the VRS
on specialists ’ workload and that this study be performed in a controlled field
environment.

xv

T~~~I~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ - - -~~~~~~~~~~~~ ~~_~~~~_—_-~~~~~~ — 
-



‘LNTRODUCTION

PURPOSE.

The purpose of this report is to document the results of the Voice Response
System survey (VRS). The VRS survey was conducted to determine the effectiveness
and acceptability of a computer—generated voice system designed to provide
pi lo ts  with a limited p r e f l i g h t  weather b r i e f i n g  via touchtone telephone with—
out the intervention or assistance of a weather briefer .

- -! BACKGROUND.

The Federal Aviation Administration (FAA) plans to implement a national Flight
Service Station (FSS) automation program . This program will enable the increas—
ing deman d fo r  services to the general  av ia t ion  f l e e t  to be met without a large
increase in opera t ing  costs. Increased system capaci ty , eas ier access , and
improved qua l i ty  of service are important goals. The program will make exten-
sive use of automation and will feature direct user access——direct pilot com-
munication with  the system computer to obtain a weather briefing and/or to file
a fl igh t plan.

The Voice Response System envolved in to  its presen t  form after a period of
controlled experimentation by FAA personne l who sought to develop suitable
procedures and to acquire the necessary weather products . But realistic
testing, live experimentation , was necessary N f ind the ways in wh ich to
maximize system usefulness and convenience of use.

TYPICAL SYST~~ TRANSACTION.

The VRS enab les pilots to access a computer data base of weather and flight
data. The pilot enters requests for specific weathe r reports for locations

• of interest by depressing the keys on a touchtone telephone or touchtone adap-
ter on dial—type telephones. Almost immediatel y, the system responds with
a spoken message derived from stored human speech . The pilot need only hav e
a standard 12—key touch—tone telephone and a slight knowledge of the means of
communicating wi th  the Voice Response System . A f t e r  connect ion w i t h  the
sys tem , a typical dialogue might transpire as follows :

• VRS : “Hello. Greenwich time is now 
_____• Enter location identifier.”

Pilot : The pilot depresses the touchtone keys in the manner prescribed in his
brochure and enters location identifier.

VRS : The voice feature repeats the location entered either by pronouncing it
phonetically or as normally spoken.

VRS : “Enter next location identifier.”

L 

• 

~~~~~~ J~



__________ c: _.—~
—-- - -—.— — -—————-— -

~~~ ~~~~~~~~~~~~~~~~~ d ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ . . -  —_— .. — 
~ UI~~~

Pilot : The pilot may repeat the location entry procedure until he has inserted
as many as are necessary , up to a maximum of 10.

VRS : “Do you wan t hourly observations? Answer yes or no?”

Pilot : Enters numeric 9 (y) for yea , 6 (n) for no. (9 occurs with y and 6
occurs wi th  n on the key pad)

• VRS : If p i lo t  respond s “yes,” requested hourly observations are delivered.

VRS : “Do you want terminal  forecas ts?  Answer yes or no?”

Pilot: Enters numeric 9 for yes , 6 for  no.

VRS: If pilot responds “yes,” the req uested information is delivered for those
entered locations where terminal forecasts are made .

VRS : “Do you want forecast winds aloft? Answer yes or no?”

Pilot: Enters numeric 9 for yes , 6 for no.

VRS: “How many hours from now ? The maximum is 30.”

Pilot: Enters numeric.

VRS : At what altitude?

F ilot: Enters altitude .

VRS : Delivers forecast grid winds aloft for the entered altitude and for 4,000
feet above and below that altitude. (The system does not provide data for an

altitude less than 2,000 feet above the terrain).

The above example is a simp lified illustration of how the pilot and the VRS
communicate. A more detailed account of how the system operates , its control
functions , and limitations is contained in figure 1. Figure 1 is a copy of
the publicity brochure that was sent to approximately 8,800 general aviation
p i l o t s  in the Wash ing ton  D.C.  me t ropol i tan  area.

EQUIPMENT DESCRIPTION.

The VRS provides computer—generated voice output in response to inputs from a
touchton€- telep hone . St ored within a Digital Equipment Corporation PDP 11/70
computer were the executive/operational programs required to operate the sys-
tem and the raw national weather data base received from the Weather Message
Switching Center (WMSC) located In Kansas City, Missouri. The data base was
t r a n s l a t e d  and r e fo rma ted  into VRS weather files. All data manipulations
regarding ~urr tnc y and validity of the national weather data base were accoin—
pl ished within this computer which was located at the MITRE Corporation
facility, Mc Lean , Virgin ia.

2
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The digitized voice response subsystem was located at the Transportation Sys tems
Centet (TSC), Cambridge , Massachusetts , and was connected to the MITRE—based
PDP 11/70 by a 1,200—baud subchannel of a miltip lexed 9,600—baud communication
line, The digital subsystem is composed of four major elements; i.e., a pro—

• cessor, fixed—head disk, and touchtone/voice—decodlng equipment.

The processor is a Digital Equipment Corporation PDP 11/34 minicomputer with
• 64k of core memory. It performs the functions of Interpreting the touchtone

inpu ts from the user, determining what weather information has been requested ,
accessing the proper weather files in the PDP 11/70, and converting the output

‘I into speech by stringing together prestored words and phrases which result in
H the appropriate output message.

The fixed—head disk was used to store spoken words and phrases which had pre—
viousfy undergone an analog—to—digital conversion. The digital output was
compressed utilizing a technique known as adaptive differential pulse code
modulation (ADPCM).

The process of decompressing the data stored on the disk upon retrieval was
performed by the speech decoding hardware. This equipment consisted of 20 in—
dependent decoding chaimels which effectively reversed the process of ADPa4.

The touchtone decoding equipment consisted of 20 independent decoding channels
and performed the function of decoding the touehtone Inputs and routing the
resultant signals to the PDP 11/34. The 20—channel system uses 10 Bell Tele—

[ phone Company 407C modems and a 20—channel nultiplexer to multiplex these
channels int o one computer input channel .

For redundancy , a second PDP 11/34 was available at TSC. In the event of a
PDP 11/70 failure , the weather data base was buffered at WMSC for a limited
period of time.

METhODOLOGY

SURVE.

The VES became operational April 15 , 1978 , in the test area which included the
District of Columbia , Fairfax County, Arlington County, Alexandria City, P rince
Georges Coun ty , and Montgome ry County . In April of 1978 , a brochure (figure 1)
and a wallet—size card (appendix A) were mailed to approx imatley 8 , 800
registered general aviation pilots residing in the test area. The brochure
explained the reasons for the experiment , what the Voice Response System is,
and how to use it. An illustrative copy of the covering letter accompanying
the brochure and wallet—size card is shown in figure 2. A random sample
of 1 , 778 names by license category was subsequently drawn from the respondent
universe of approximately 8 ,800 general aviation pilots residing in the test
area. During the week of July 21 , 1978 , a questionnaire (figure 3) was mailed
to each potent ial respondent in the sample along with another copy of the
brochure and wallet—size card. A copy of the covering letter to the
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The three products are intended to be used for
ear ls flight planning purposes . providing t he pilot
wit h “go” or “tio go to the airPort ln~ormatlon. The ke’ . pad dues not have enough ke~INTRODUCTiON: The reports will he checked against predescribed the err ir- , of an alpha betic character ( letcriteria to assure reasonableness of data . Reports single k~-s sir ke But it is p sstble IIThe Federal Aviation Administration is planning which are not receive d, cannot be deciphered Or unambiguous entr by depressing twoto implement a national Flight Service Station do not meet predetermined cttteria will be voiced can enter a particular letter b’. deprealAutomation Program. This prograni is designed to as “not available Since t he s~st~ ru does not on whic h that lette r appears and anol

genera l aviation fleet without a large increase in briefing, contact ~our FSS for air’, additional 3rd. The numeral “I” key indicates tl~

meet t he increasing demand for services to the contain all the products ricce~ssrs hir a ointplete indicate w hich of the three letters , I:

operating costs. Service improvements in terms of information required. t he numera 1 2 ”  ke~ indicates the 21system capacity, accessi bility, and quality are high numeral “3” kes md~ca t es the 3rd l’hion the list of system characteristics. The program B is signalled by depr essing the key Cmakes extenstve use of automation and will OPERATING PROCEDURES: appears (t he number “2” ke ’. andintroduce the concept of direct user acce ss—- —the numeral “2’ ke~ (2nd letter in the ~capability whereby a pilot directly accesses an FSS 4.ny public busin ess , or home te lephone wi th a
computer to obtain a weather briefing and/o r file a standard 12 key signalling system will be used to The letter C is signalled by depressing~flight plan. Direct pilot itiput and computer access the system. The conventional rotary dial w hich “C” appears and the numeral “1generated voice response are one of t he primary te lephone may be utilized only for dialing the letter in group A BC). For examp le . DCImeans of providing the improved service , access numbers , hut an acoustica lly coupled tone as D I. C— 3 , A I. as s hown below.

signalling device , in lieu ,rt a TOUCIJTONEBACKG ROUND: te lephone , must be employed in conjunction wit h
t he rotary dial telep hone to enter t he information

The Vot e.’ Response System (VRS ) enables pilots requests - .~c~ustica lly coupled tone signalling Dto access a computer data base of weat her and de vices (with 12 or 16 kes data C u l t ’ .  d cvrc e (
flight data. The pilot inputs requests for specifi c arc generally asail ab le f rom electronics supply
weather report ~~ for locations of~ snterest 

~ houses at l~~ c s t s or can be lease d fr ont your
utiliiing the ke~ So n .1 TOt ICIflONE: telep hone or local telephone company flUkeypad adapter on dia l — type telep hones. Almost
immediately t he system resp r’ rids with a computer lnuwll~ . s w  access the Voice Response Syste m
generated Voice, To access this system , the pilot by dialing the sssienr access number of ~~ 32 22.
need onk have a standard 12 ke~ telephone and a This wi ll be toll tre e call wheti initiated in the
slight know ledge of the manner of communicating greater Washington l e t  i us litan are a - Otherwise .wit h the Voice response system . Controlled it is a sta ndard toll call into the 34~ ~yc Iij ii~c area.
exper iments were conducted h~ FAA pe raMinel to
develop and ref ine workabl e proced ures a rid to  To communicate wit ii the co inputer -. u must use
establish the required weathe r products. the ke ’, pad in a ssJS that the corripurer

“understands , ”Fkrwever . live experi m entatio n is i C c C S S d t~ 
to flfl

C

maximize system usefulness and convenience ru t  
KEYPAOuse .

In the very near future , the FAA will conduct a
live field experiment , to ascerta in pilot reactions

El.”

and to provide a means for pilot suggestions for
improvements . Initially t he weather products
avai lable will be- Surface Observations : Terminal
Forecasts , and Forecast Winds Aloft . This weai~~~ locati ons (weather reporting s t a t i o n s  and . rnr po rns )information will be current - These experiments a
scheduled to begin approximatdy April I. I97~ 

are uni que lY i den t i f i e d t rs  thr ee letter
and will be conducted over a period of 4 months combinat ions and you ente r these three letter

identifiers to de lineate a single location or a seriesin t he Washington,D.C area . 
of locations (c g . a proposed flight path) for which
you desire to know the weather.
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does not have enough keys to allow 
.: 

-
~ “

~ The procedure described is used only for entering
o an alphabetic character ( letter ) with a ‘:‘ ‘:‘ “1’ numbers in three—letter location identifiers with

roke. But It is possible to make an — 
.

- :‘ mixed letters and numbers , For all other numeric
us entry by depre ssi ng i~ keys You .‘.‘... , .  ,... ,, ~~~~~~~~~~~~~~~~~ entr ies , single keystrokes for numbers are required.

a particular letter by depressing the ~~~~~ 

- ‘ °‘~“ “  For example, if the computer ‘voice’ requests an
that letter appears and another key to altitude or a number of hours (from the present

cii of the three letters , 1st , 2nd, or time), then the numeric entries for these fields
umera key indicates the 1st letter , As shown above , the letters 0 and Z and the blank may be made via a single keystroke for each digit

“2” key indicates the 2nd, and the character are assigned to the numeral “I key. Q is of the entry,
“3” key indicates the 3rd. Thus the letter I —1 . blank is I~ 2 , and Z is I 3 Each of the

led by depressing the key on which B twenty six letters of the alphabet can be entered You will seldom, if ever, be confused in practice
the number “2” keyf and then the ill thi5 fashion (two keystrokes ) and no confusion and you will ((rid that most of the numerical

key (2nd letter in the group. ABC ). will result. The ‘blank is not used. entries you need to make will require only a single
key actuation per digit. In the uncommon case

C is signalled by depressing the key on But It does n . i  suffice j ust to be able to where you wish to enter an identifier such as 6B2
appears and the numeral “3” key (3r d communicate a string of letters of the alphabet to (Greenville, Maine), you will probably expei’ience

oup ABC). For example, DCA is entereil t he computer. You must be able to tell the no difficulty in recognizing that the keystroke
3 A I as shown below computer what you want done with the sequence should be 0—6 B—2 0—2.

- in for m ation you have provided. At the lower
tight- hand corner of the keypad , t here is a key
imprinted wit h a “s” symbo l. We call this the

M

D 
‘computer entry ’ key or . for co nciseness, the
‘pound’ key Sin ce this key is not used to transmit 6

letters or numbers , it creates no confusion to ..- .

emp lo~ it as a control key to signal an action or a -

request . Vscd in conjunction with other keys , a ‘
~ ‘ • 

~
‘ 

~~
‘ a

number r u t  di l te rent actions can he signalled. Other —‘ 
~
‘

— .  control tuncniorn~ will he esp lained later. ‘ L
So me location identif iers use both letter and
numerals, I r these entries , it is necessary to
utilize two key strokes for each letter on numeral.

~~~~ c The csuunre x t ri the pilot co n’npiit Cr dialogue will B
- 

often preds ide ambiguities and permit simp ler data -

eiii r~ \unihens can he entered rmnainhignious ly by -

depressing nine ‘OPER’ key and the appropriate -; -
~

numera l key The ‘OPER’ key is tire key ,. 

representing t i re numeral ‘0’ (or /e ro) so t hat entry ‘

of t he nrirnt’ral ‘0’ nnnv r ls es tw o act Uaiio flS of the ‘ “

‘OI’l- R’ ke’. The numeral ‘5’ is communicated by
depressing ‘OPFR’ and ‘6’ (as shown below) and
tine -rub e n numera ls Ire similarly c o m municated.

flG~~~~~E 1. ~~S BROCHURE
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The contputer must be able to recognize t he curd AN EX A M P L E OF A TYPICA L V RS
of an entry (i.e.. a string of alphabetic. numeric or DIA LOGUE: DATA NOT AVAILABLE
nsixed c haracters ) arid the request ttsat it respond.
The coiitputer entry- key (‘ N’/or ‘pound’ k e y )  is NOW thai we have exp lained the procedures When data j re not as .milah le. rifle C

‘I depressed twice to provide the end of - - entry necessary to obtain access in ) the weathe r hnic ling, will r rccur

sigisal immediately following eac h and every field , let ’s follow a piksi through a typical hniet ’ing.
- -l Thus, to request weather data for Martinsburg. I - Wnong identifier it a thrce~

W . Va. (and vicinity), you generate the keystro ke Initially. you access t h e  Voice Response System which d e s  not constitute a
sequen ce ‘M I’, ‘R 2’ .’B 2’ , ~~~

‘ ~~~ by dialing or key ing the following telephone identifier is made (e.g . AB(’(. tI’~
number— —347 - 3222. back the characters as entered . I4oq

The colisputer will ‘read back’ each item entered report requested is to be read oil
so t hat you may verify the correctness of your PILOT - - - pilot dials 347-3222 say “ALPHA—B RAVO --CHARI
entry. The phonetic alphabet will generally be SYSTEM “HELLO”: “Current Greenwich Time location identifier ”
used so t hat the identifier MW will be read back as is XXXX.’

- - “M IKE” “IN DIA” “VI CTOR” ; CHO will be read SYSTEM - “ Enter [.ocation Identifier. ” 2. No Repo rt for a Given Location
bac k as “ CHARL iE” “HOTEL” “OSCAR” . For PILO’I — (Desired location - PIT) P— 1~ I -3; identifier is a valid one but not 3 5

some locations , t he actual name of the air port wi ll T— I ;  H H for the typ e of report req uested ,~
be read back to determine the mode of response SYSTEM - “PAPA” , “ INDIA” , “TANGO” “ALPHA-BRAVO -CHARLIE
pre (erre d by pilots. For examp le, DCA “ENTER NEXT LOcATION” Observation Station ” or “. - .  is
(Washington National Airp o rt) will be read back as PILOT — (Desi red location - 1W) 1— 3; L— 3; forecast location. ”
“Washington National ,” C I; H H

SYSTEM — “INDIA” , “ L IMA” , “G OLF’ 3. Noncurrent Data If the locat~
CONTROL FLJNCI’IONS: “ENTER NEXT LOCATION” va lid one but the current data as

PILOT — (If no additional entries , enter #a) t h e V K S w i l l  s a y
The use of the ‘ a’ (pound) key was discussed SYSTEM -. “ Do you want hourl y surface “SIERRA—BRAVO- .YANKEE
pre vio usly. ‘ l’he ‘

~~
‘ (STAR) key is used to st~~ she observ attons 7 Answer yes or no. ” available ” for repo rt typ e req uest~

computer response, While in the response mode , if PILOT — Y ; U H -

you wish to interrupt the computer voice - SYSTEM — reads hourlys for PIT, 1W, etc. NOTE: I. HOURLY OBSER~
response , simply depress the ‘~~~ key. You can halt SYSTEM — “Do you want terminal foreca st s? the latest available observation
t he voice response until you are ready to proceed . Answer yes or no ” provided that t he observation is H
After st opping the response, you may t hen order a ~~~~~ — Y; H H hours old. Specia l observations ~

F resumption of voice res ponse , a repeat , a jump SYSTEM — reads forecasts for PIT and 1W to last hourly.
ahead (skip), or a begin ove r , by select ing the SYSTEM — “Do you want forecast winds aloft ?
appro pr iate keystroke sequence shown below. Answer yes or no. ” 2. In this expe nim~
Notice that the enter command ‘gt ’— ’

~~
’ is not PILOT — Y Ha stations for weather observat~

requir ed after the control functions containing the SYSTEM — “ How many hours from now? l’he co ntinental United States are con~

PILOT — 6 ;N#
‘~~(STAR) keystrok e. maximum is 30.” base.

SYSTEM - “ six ” 3. Minimum altit
SYSTEM .- “At what altitude?” winds aloft is appro x imately 2J

______ ~~~~ 
[
~
] 

~~~~~~~~~~~~~~~~~~~~~~~~ 
[
~] PILOT — 85; (or 8500; , no matter) s-s ter rain level.

____ ~ 
{
~
] 

~~~~~~~ 
[
~
] SYSTEM - “eight five”

NO iNi _____ 
[
~

] 
~ 

[
~
] O3L~T1 

SYSTEM — reads winds aloft at requested 4. The system !sas I
______ BEGIN O v { ~ J ~

] altitude, +4000 feet and - 4000 feet functions which limit the arna~
for each location , indiv idua l can use ~he system.

Answer yes or no. ” ty ing up t he phone lines for an
SYSTEM — “Do you want more information? been incorp o rated to preclude

Notice that “Y ES” or “NO” only requires three PILOT -. Y; a U
keystrokes “Y” ‘ ‘  ‘

~~
‘ or “N” ‘l ‘H’ SYSTEM — “ Enter location identifier , etc. ” 

-

~

. . -

. 
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HOURS OF OPERATION:

DAT A NOT AVAILABLE: The VRS will operate f rom 6 00 A M. until 8:00
P.M. dail y. Pilots can access the system by calling

When data are not available , one ol the following 347 322 2. This number is a local call within the
will occur Washington . L).(’. exchange area. Please keep in

mind that t his system is experimental. There may
I. Wrong Identifie r it a three character entry be periods when system outages occur. During
which does not constitute a valid location these periods, a message will he placed on the
identifier is made (e .g., ABC ) . t he VRS will read phone lin es to  notify pilots that the system is
bac k the characters as entered . Howev e r , w hen the inop erative .
report reque sted is to be read out , t he VRS will
say “A LPHA-BRAVO—CHARLIE - is not a This brochure has been mailed to nearly 10 ,000
location identifier. ” regist .’red pi lots in Washin gton. D.C. and the Flight Service Station

surroun ding counties of Virg inia and Maryland.
2. No Report for a Give n Location: If the location This service is tailored for your needs and we A utom ation
identifier is a valid one but not a reporting station request your partici pet ion in its eva luation and
for the type of repo rt req uested, t he VRS will say improve ment.
“ALPHA—BRAVO-CHARL IE ... is not an Hourl y andObservation Station” or “~~. is not a terminal If you did not receive a personal copy of this
forecast location.” brochure or if you have any questions , please send 

________________________

a stamped .celf—address .ed envelo pe to: I ii3. Noncurrent Data: If the location identifier is a ___________________________

t h e  V R S  w i l l  s a y  ( e . g . ,  S B Y ) ,  DOT/FAA/NAFEC
“SIERRA—BRAVO- .YANKEE ... report not ANA—250
available ” for report typ e requested. Atlantic City, NJ.0840 5

valid one but the current data are not ava ilable , VRS

NOTE: I. HOURLY OBSERVATiONS : O
~
IY We sincerel y encourage your participation in t his

t he latest available observation will be given experiment. Thank you very much fo r your
provided that the obser vation is not more than 2 cooperation.
hours old. Special observat ions will be appended
to last hourly.

2, In ihis experiment all report ing the
stations for weather observations within the
continenta l United States are contained in the data
base .

—‘ 
04

3, Minimum altitude for forecasted 
-

winds aloft is app roximately 2,000 feet above

4, The system has some time—out

terrain level.

~~e1ffunctions w hich limit the amount of time an
individual can use ~he system , This feature has (j,S. DEPARTMENT OF TRANSPORTATIO N
been incorp orated to preclude an indiv id ual from FEDERAL AVIATION ADMINISTRATION
ty ing up the phone lines for an extended period National Aviation Facil i t ies Eaperiment al Cente r

Atlantic City, New J er sey

~~riefin g

FIGURE 1. VRS BROCHURE (Continued)
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

wA sfIIr ~Gro N, O,C, 20590 .. -.

~~

April 1978

TO: All Computer Generated Voice Users

SUBJECT: Voice Response System (VRS ) Demonstration

The Federal Aviation Administration (FAA) has developed an automated
weather data dissemination system which allows a pilot to obtain a
limited weather briefing without the aid of a f l ight  service specialist.
This system , which is called the “Voice Response System (VRS),” has
been tested , in a controlled environment , by FAA personnel. The FAA
is now read y to test the system in a “live” environment. Thi s test is
scheduled to begin on or about April 1, 1978, and will, be conducted
over a period of 4 months.

The purpose of VRS is to provide pertinent meteorological information
to the pilot , while still at home or o f f i c e, through the use of a
push-button telephone . The material presen ted in the VRS is current
weather data as reported at the time of access. The demonstration
system will  provide three prefl ight weather products: hourly surface
observations, term inal forecasts , and forecast winds aloft, These
products are intended to be used for early flight planning purposes.
Since the system does not contain all the recommended weather and—
flight data products required for a complete preflight brief ing , its
use is not intended to completely replace a Flight Service Station
specialist briefing . Further development of the VRS concept is under—
way to expand the capabilities of the system .

The enclosed brochure contains instructions on how to use and operate
the system. Pilots can access the system by calling 347-3222, This
number is a local call wi thin the Washington , D . C . ,  exchange area.
VRS operation will be available through July 1978, from 6:00 a.m. until
8:00 p.m. daily. Since the system is experimental and not equipped for
extended or redundant operation , some system outages will occur .
During these periods , a message will  be p laced on the phone lines to
notif y pilots the VRS is not operating . It is important to note that
use of the VRS requires a push-button telephone - Rotary dial phones
can only be used jet conjunction with an auxiliary push-button pad .
These adaptive pads can be leased from your local telephone company or
purchased from numerous telephone equipment or electronic supply outlets.

( ove r )

FIGURE 2. COVER LETTER TO VRS BROCHURE
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Pilot par t ic ipat ion ir. this  demonstration is encouraged . The FAA is
currently finalizing an activity to obtain pilot reaction and comments
regarding operational use of the VRS during the demonstration. Further
information concerning this aspect of the demonstration will be
disseminated during May 1978.

Once again , we urge you to help us evaluate thi s new concept. Your
assistance is welcomed and appreciated by FAA.

Sincerely ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
and De - .  ent Service

Er.closure

- 
FIGURE 2. COVER LETTER TO VRS BROCHURE (coNTINUED )
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I1 IPA R TM FPd I 01 TI4ANS POR1’ A TION
S i  1)1 hal AV 0 1  ti A DMINISI  - S A T  ION

- 
VO I CE RESPONSE S Y S T E M  VR S~ SURVE Y

Thi s re po rl -, aufhoeized by Itt, F i- . I r r a l  As,aroor Ad S.., i i i ~~3 and 31 1 While you at e nor required to respond , your
neo pe ratr on is needed to n’r,.ke the results of lb is su ss ey cc , ,n 1oe hens,se . accurate . and ri n rol y

A hai  U ho ld . . i . , u i  o ’ ,~~.__ 

3 Oi .0 4 3 ~~.iniin” -~~~~~ ‘ I. N~ .1 nq un  part T 2 n  -~~~~~~~~~~~~~ 
d i i i  . 3  .

3 3 .irr. -- .5. I 3 ~~ocr ci t y cur or cau nrn of ~ Osi deoce — ________________

4 
- - - 

0 1 0  1 W here dir you rio . ~~ r Iy r c~~c weather br ief ing ’
- I’  - ~i - .iii - , 

‘~‘ - -~ - i ‘ ,.‘ in

I 

h I ~ h h b 

~~ 
~ b 

~~~
I?) 13 1 4 1 (SI

a re ~~~ n . . . ~~~~~~~~~~~~~~~~ - . . . 0 [I 0 0....... 0
C t~ n - ”  . - r ~~~.. - .0 0 0 0 0 

~~~~~~~~~~ 0 0 0 0 0 
- 0 0 0 0 0

‘ %- ‘ .- °‘ r U 0 0 0 0 
i - - n on - - 0 0 0 0 0 

0 0 0 0 0 
- ,.r . .~ 9 0 0 0 LI 

. 0 0 0 0 0 
0 H 0 0 0

_ _ _ _  — -- . - - — - -

7 Did the bri e f ing n o r  fl.. VHS ,i~i d . - it If you St i l l  had to cdlI Ifs, FSS for e. eath .e i rrf oo rn~ tion
unn rortsa ty for yo i i to Call the q l 1  Senior did he VMS brief ing redu or fl, ro w  on the line w r f l
St at i o rr  IF SSI for wea th e r ,,,i ,irrn .s r ,i r i , - the FSS

t I  3 3 . 3 ‘ iCr 21  ‘. - -

7’  H 3 -, .. , r ,  7’ 3

fl h v~~~~w I 

Th
S t b l t : 1 he V A S 

-

~~~~

12 If t fsere are any , i n - r i  or i ug aest i o. . r  you would c i.ik~ r ega rding the VM S please ren r rd the m here

Than i Soc

FA A  I IllIhi NA 6.190 I ( s r  i n i i . r e r  Sept t97Ml  
— —_____________

FIGURE 3. VRS QUESTIONNAIRE
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ques t ionna i r e  is shown in figure -~~ . S u b s e q u e n t  t o l l owu p l et t e r s  to nonrespond—
ents  are shown in append ix  A. A copy ot 1 0 -  l e t t e r  nailed t o  all p i l o t s  not
se lec ted  t u r  the VRS s u r v ey  is shown in a p p e n d i x  A .

Tab le  1 summar i ~os the VRS tes t  p r o c e d u r e s  and t ime p e r i o d s .  The summary of
the q u e s t i o n n a i r e  r e t u r n s  b y i n d i v i d u a l  m a i l i n g  and p i l o t  license category is
shown in table 2.

— I VRS~~~LES l’lt)NNAIRE.

The VRS questionnaire uses t h e  L i k er t  t echn ique  ( r c - f e r t - n c e  1).  The L i k e r t — t y p e
q u e s t i onnai re consists 01 s t a t e m e n t s  which  a re  i r i —~ t-nted to the subject with
i n s t r u c t i o n s  t h a t  he is to i n d i ca t e  his level of . t gr e e l n e n t  or d i s a g r e e m en t
to each  s t a t e m e n t .  The s u b j e c t  does so by r.~~rk ig one of f i- .’e or seven
p l a c e s  on a v er t i c a l  scale rang i n g  f r o m  ‘ s t r o n g ly  or c o mp l e t e ly  a g r e e ’ to

st r ong l~ or com p l e t e  lv d i s o o r e r . ‘ The , i ~~r - e / d i s , i g r o i , ve r s ion  of the  L i k e r t —
type  scale has u n d e r g on e  a number  of y e a r s  s ’t  r e s t - , I r c h  s i n ce  it was f i r s t  pub—
l is h ed by Rs sns i s  L ike r t  in the  e ar l y  ~d ’ s. I t  has b een  used extensively in
a t t i t u d e  r e s e ar c h .  The L i k e r t — t y p o  scale  was u~~ -u in t he  Ne w f o r k  C i t y  PA TWAS
questionnaire w i t h good r e s u l t s  ( r e f e r e n c e  2 ) .

The VRS questionnaire contains some i tem s  that arc stat s-c in the positiv e form
and others in tile negative. It is in accord s5i th t he  best current design p r O’ —
tice to vary the d imer-tsionalitv of Ho- ~~ , i v , l r , i b  h e t1 or a p p ro v e  response cate l - r’.- .
As stated by experimental psycholog ist , I l l ’ . Ri0 har,: SuL~c -r ( ‘ 1  N M - E L :

• t
\ ~~~~~~~~~~ c o n s t r u c t e d  q u e s t i o n n a i r e  or se ll  — r i - p o r t  s o s  e orhllul d contain safe-

guards against common sources of  e r r o r , s u c h  as t h~ 
r r

h i  i s ’ e f f e c  t n (the tendency
t o  be undul y i n f l u e n c e d  b y a s i ng l e  or  o v e r a l l  t a v o r a h i e  a s p e c t  when rat l u g
Se p . lr a t e  d i m e n s i o n s ) .

h
f t h e  5 v st s~F. b e i n g  eva l u a t e d  i — 5 v iewed p o s i t  iv e l v , and the fir st s ev e r a l

j n  c - i l l  ~~‘r a “ hi g h I Y a jg  r lvc - r a t  j u g ,  t h e r e  is , i  i~~ :Me nc -v f o r  l a t e r  i t e m s
r r  H e r d t e u  in t h e  same way t t h ig hi Iv  a p p r o v e  or t I St  r o u g l v  cg r c e  t h a t  i t  is
go od ~ s~ ’ i t o  the  f a c t  t h a t  on one or more 01 t n rc s s  l a t e r  i t em s , t h er e  m i g h t
be , t  L~-n d e n cv  t o w a r d  l c s s  a c t u a l  , I O l ’ e e r l e i It  ‘t  ap p r o v a l

‘‘ In t Oe  VRS quest i on n a i r e , s-c I re tu g i n c r -~ i - - M o n t  l I t  in g s  on va r ious
t a o  ‘ i s . I t 15 q u i t e r e , I s l i I L i b l  e t C) i f S S l t h H (  t h a t  5011W , I S 1 ( e , ’ t s  o f  the system a re
001 w i l l y  b e t t e r  t han  o t h e r s .  Sons - w a r r a n t  • no i . I ht  , u n i v e r s a l  a p p r o v a l ;
- - t hers  ma ’. lab I s  Of  imp r I ’v emt - n t  . We ST n t  t h0  r e s p o n d e n t s  to  read and
respond  to e a c h  i te n  independen t  . ‘ t  t h e  p r i - ° .- C o o s  i tern or of . inv o v e ra l l  ( h a l o )
I t t  i t u d s  t h a t  app 1 ies  o the V R S  s v st ~

SAMPLE S I Z E .

I s  ing  compu t e r —  cone  r. ( t e d  r ind  om n u m b s  r s , a r i n d  on 5 IPJ°  lo ,r t  1 . 778  names by
l i c e n s e  - I tegri rv was drum f rom the  r e sp o n d  i - l i t  u n i v c - r i -  ‘ ‘ I  - I i ’ ; ’  rox ima telv

~ , 8OO p i l o t s .  A sma l ler per mi s s i bl e e r ro r  ,~~~l e .t  I n , I I  ion W ,iS established f o r
h I r i  v o t e  and comm ero i i i  p i l o t s , si nce  t 1eV r e p r s - --i c it f lit- or i t i c a l  use r g roup .

I~ 
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DEPARTMENT OF TRANSPORTATION
FED ERA L AVIATION ADMINISTRATIO N

WASHI NGTON , D.C. 2O~9O

Form Approved ~~~0MB No. 04—S78010 ~~, ~L) ~JUse Expires September

July 1978

TO: All Computer Generated Voice Users

SUBJECT: Voice Response System (VRS ) Survey

The Federal Aviation Administration is engaged in an operational
demonstration of a Computer Generated Voice Response System. You
have been selected from a random sample to participate in a pilot
survey regarding the feasibility of the concept.

The VRS is one of the few projects where you may actually ee see tt the
benefits derived from automation . Since you will access the system
directl y, your needs must be satisfied and the system should be
configured (as much as possible) to be acceptable to you. We need
the bene f i t  o f your experience through informed cr i t ic i sm and cormnents
to improve the system design and performance. This system will serve
a wide range of users with different experience levels, equipment,
requirements , e t c . ,  so we must determine the format and information
content that best serve all users in terms of safety , e f f i ciency and
economy .

As a participant in this demonstration , we are asking you to
voluntarily complete the enclosed FAA Form NA—6490-l, Voice Response
System Survey . This form is a postage-paid e self-addressed mailer.
Please leave your address label on the survey such that we can
a~curate1y determine the sample response. After you have completed all
the items , fold at the fold marks , tape it closed and drop it in any
United States mailbox. Since we do have a time limit on this survey,
we would appreciate its return within fourteen (14) days.

Your assistance is welcomed and appreciated by the Federal Aviation
Administration.

Sincerely,

DAVID 3. SH TEL
Director , Systems Research

and Development Service

Enclosure

FIGURE 4. COVER LETTER TO VRS QUESTIONNAIRE
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‘ 
TABLE 1. VRS TEST PROCEDURES AN!) TIME PERIOD

Time Period
-~~ S t a r t i n g  Ending Test  Procedure

Prior to April 1978 Planning and Design

- 

March 15, 1978 — Distribution of Announcements

I 
of Test and Descriptive Material

Ap r i l  1, 1978 — Equipment Operationa l

luly 21, 1978 July 23 , 1978 Initial Distribution of
Questionnaire

August 11, 1978 August 12 , 1978 First Followup Mailing of
Questionnaire

-
- August 31 , 1978 Sep tember 1, 1978 Second Followup Mailing of

Q u e s t i o n n a i r e

September 18, Sep tember 19~ 1978 Telephone Contacts with Random
1978 Samp le of Nonre spondents

11 
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l~l rr airline transport rating (ATR) pilots , a less stringen t perm iss ible error
was justitied on the basis that these pilots , for the most part , use other
sources t o  obtain weather information and thus do not represent a critical user
group. Similarly , a 10—percent permissible error was allowed for student pilots
on t h e  b a s i s  t h a t  thc  s tuden t  pi lot  is not yet f u l l y  capable of making autonomous
decisions regarding the weather. The sample size was determined by the
orinula

n — as follows :
1 +  Ne 2

Permiss ib le
License  Er ro r  Sample

(Z)
4

St udent 10 95
Private 5 355
Commer ci al 5 352

10

Total 889

Since it was estimated that more than 50 percent of the potential respondents
did not have i m m e d i a t e  access to a touchtone telephone , it was necessary to
double the calculated sample size to a total of 1,778. Final sample size of
license pilot categories was established as follows :

License Sample

Studen t  190
Private 710
Commercial 704

Total 1,778

The simple was not constrained by county of residence , since the process of
randomization would ensure a representative sample by county.

DERIVAT I ON OF FORMULA FOR DETERMINING SAMPLE SIZE.

The derivation of the formula,

N

l + N e 2

0 
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appea r s in “Statistics” by Taro Yamane , 2nd edit ion, as follows :
For a large n where the normal approximation is app licable , the 95—percent
conf idence interval is 

0

p — 1.96o~ <~~r < p  + 1 .96o~ (1)

whete a, (1  —

\/ i~

Equation (1) may be rewritten as

—19G ~~ </,  — ~ 1.96cr9 (2 )

Using the notation e = p — at , equat ion (2 )  can be r e w r i t t e n  as

—1.96cr9 < e < L96cr,

- 
- 

Considering the upper tail , we can set

e= 1.06cr, (3)

By squaring both sides we obtain

0 
~ ( I — i r )

(l O6)~ — ( 4)

we include the finite population correction we get 

r (l— aa) \‘ — i a
0 ( - (1 p6)— —

Solv ing th is equation for n we ob ta in (5)
( 1.96)t ar (1 _ ir)N

— 
(1.9l~~ir(I — it) + .Ve~

Since ir is usuall y unknown , f ormula (5) is changed as follows

0 (1 96~ X (6)

( I . ~)6~ +
7r (I—7r)

15
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If we se t at = 1/2 , ste know that the sample size will in general be larger than
necessary . Sub st itu ting 1r~~~l/2  into (5) we get

(1.96)?(0.5)2N
(7)

(1~ )6)-(05)- + Ne-

As further simplification , Yainane uses 2 normal deviates instead of 1.96 normal
deviates. Yamane points out that when 2 is used instead of 1.96, a larger
sample will be obtained , and the conf idence  coef f i c ien t becomes larger.  Then
2 normal deviates will provide a 95.44—percent confidence interval instead of
a 95—percent confidence interval. It should be noted , however , that this slight
difference will have no significant effect in practical appl:.cations. Thus,

-
~~ if we substitute 2 into equation (7) we get

=
I 2 - O. , ) - -~- ‘Ve 2

— 
.V 

(8)

i I~ ~~~~~~

A t abu la t ion  of th i s  formula  was compi led by the Bureau of Research , New York
State  Division of Hous ing  and Com m u n i t y  Rer ewa l , “A ~kthod for Employing
Sampl ing  Techniques in Housing Survey5 .”

RESULTS ANh IN ’i l-; RP RET ATI UN

RESPONSES TO VRS QUEST I ON NA1RI-: .

PERCENTAG E DISTRIBUTION OF RESPONSES TO QUESTION 6. Table 3 summac izes the
percentage d i s t r i b u t i o n  of responses to each of the 10 items comp [sing
question 6. The circled percentages represen t the dominan t responses to each
of the 10 stimulus items. The number of respondents producing each of the
percentages is shown in table 4. The percentage distribution of responses to
question 6 are depicted graphically in figure 5.

PERCENT OF RESPONSES FAVORABLE TO VRS. As indicated in table 3, all of the
dominant responses to question 6 are favorable to the VRS. As shown in
f igure 6 , 82.72 percent of all responses to question 6 are favorab le to the
VRS .

This percentage is obtained by adding together the number of responses in the
Agr ee and Strongly Agree columns f or items 6a , 6b , 6d , 6g, and 6j p lus the
number of responses in the Disagre e and Strongly Disagree columns f or items
6c , 6e , 6f , 6h , and 6i and dividing the result by the total number of responses.

16
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While all of t I ,e  s t imulus  i l  elm lii qu est  iou h [ r 1 Il~~~~~~e1 u favorable response
to the VRS , t he r i l lge  of ind iv idua l cs - spou se s  y o u  I .-d consi de rab ly .  ~tem 6i ,
“The Speech on the  VRS was unpleasan t ” p r o du c e d  the  h i g h e s t  ~avorab1e response
(Disagree  60. ?~4 7 + S t r~ . ig l v Di s ac r &- e I n . 827 ~~~~ - 2 6 ” ) .  I t em (m , “Not enough
information was provided ,” produced t h e  lowest !avorahle response (Disagree
5 1 . 0 0 %  + S t rong ly  D i sa g r e e  8 .2 0”  59 . 2 0 7) .  F i gu r e  7 shows the  percentage
d i f f e r e n c e  in f a v o r a b i l i t y  be tween each s t i m u l u s  i tem in ques t ion  6. As shown
in f i g u r e  6, 82.72 percent of u l l  recp . ’- ~ - o - - . to question 6 were favorable  to
the VRS , 9.71 percent were unf -i~- - r - ito1 e , and 7.57 per .:r-nt were uncertain . It
should be noted that while i tem 6g, “ [‘he S IICOCII Als Int e lligible ,” y ielded a
78.68—percent favorable response , it produced Hi~~ highest intense reaction——
“S t r o n g l y  Agree ” = I b . 2 t  rercent.

POPU lATION CONSIST E N C Y.  ‘ shies 5 through 1- ~ and figures 8 through 17 compare
the responses to question 6 from three populations , which cons i s t  of r e s p o n —

-i dents to the (1) initial maiI i i~ - , (~ ) f i r s t f o l l o w u p , and (3) second followup
group.  The t h r e e  s e p a r a te  p o p u l a t i o n s , whi ch I - ‘.‘e~~ - oI a comparable sample of
ind iv idua l s  in three  s e p a r a te  mailings g iv e  . i p p r u x i m i t e l y  the  same r e s u l t s .
A ch i—squa r e  a u . t l v s i s  showed t h a t  t h e re  i s  us L i t  st ic,dlv significant

- 
- d i f f e r e n c e  between the  d i s t r i b u t i o n  o! responses  t a  q u e s t i o n  6 I ron t he  th ree

populations. All chi—square tests were conduct s- i - i t  t he  .05 I.-v, -.l of s ign i f —
icance .  In all cases in which the three populations were compared , the null
hypothesis (i .5., no signific ant d iI f er - s-os .-~ ) was accepted. A Ko lmogorov—
Smirnov test , using t h e  formula

D = 1. ~6 /
I -  -

\_

confirmed this result. It should he no te s !  that the ur ’s-at er the correspondence
between the results from the different samples , the more  c o n f i d e n c e  t h a t  can
be placed in t h e  f i n d i o I , o~s. In r i d l i t  iufl , t h e  I i n d i n g  t h a t  no s t a t i s t i c a l ly
significant difference ,~~~ j S~~ 5 between t he  thre e mailings not only increases
the reliability of t h e  data hut also shows t h a t  t h e  dat - i obt-i i~aed from the three
mailings can he combined.

SMALL EXPECTED VALUE S.

The chi i— squoi re (~ 
2 ) d i st r i b u t i o n  i s  O.iIe under the a s s s im p t  ion that the expected

values are not too small. Wha t c onst i tit , - - an (~ X [ r ’ 1 ted value tha t is  too small
is somewhat controversial and imprecise, It has been commonly stated in the
l i t e r a t u r e  t h a t  e x p e c t s - I  v a l u e s  sh o u l d  be r e a t e r  t han 5 t or th e  c h i — sq u a r e
t e s t  to  be v a l i d .  Some w r i  t s r  s , hows - v - r , ‘ I i v , -  ex p r e sse d  t h e  opinion that this
c r i t e r io n  is too s t r i n g e n t , and i1,ivs ~- tu t erl less c o n s e r v a t i v e  c r i t e r i a .

A common proced u r e  f o r  o v e r c o m i n g  h is p ru b  lem has  been t o  combine categories
w i t h  small  e x p t - c  t ed  v a l u e s .  !I w n - ’ . t , as [ yen  t t  ( r e f e r en c e  3) has p o i n t e d  out ,
“ Such t p r o c e d u re  may h~- c n t i ci  7 t ’ si I I ’r se V er a  I easans . F ir s t l y ,  a consider-
able amount  of  t n t  orma t Ion  ~i . iV  I . -  l s ~st  1IV t i l e  c om b i n a t io n  of  c i t  c g c ’r f e s  , and
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THE ORDER IN WHI C H THE INFORMAT ION WAS PRESENTED WAS SAT ISFACTORY
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FIGURE 8. RESPONSES TO Qt’EST ION 6a

THE I N F O R M A T I O N  WAS SUF F ICIENT TO MA KE A DECISION TO GO TO THE A I R P O R T
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FIGURE 9. RESPONSES TO QUESTION 6b
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THE SPEECH RATE WAS TOO FAST
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THE I NF f lP M A T 5~~5 PROVIDES A CLEAR MENTAL PICTURE OF THE WEAT H ER
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THE VRS OPERATING PROCEDURES WERE DIFFICULT
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THE SPEECH WAS I N T E LL I G I8 L E
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THE SPEECH R H Y T H M  AN D I N T C N A T I O N  WAS UNNATURAL
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FIGU RE 16. RESPONSES TO QUESTION 61

THE B R I E F I N G  W A S  SATISFACTORY
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this mn- dot ract grt -i t l y from the interest and iIi- I - f u l n e s s  of  t he stud y.
51-c ondlv , the r a n d o i n n U s s  of the samp le may be at too ted . [lIe whole rat ionalt--

or  the ch i—square test rests on the LdtidI _ ’Cfl(S— 01 the  sample and t h a t  t h e
categor ies Into which t h e  observations may fall 1r 41- ~lIosefl in advance . Pooling
c a t e g o r i es  a t t e r  the dat i ~1re - set -n may at fe1 -t t h e  random n a t u r e  of the — .inp h- ,

- I 
w i t h  unkn own cons-oquen ces.  l a s t  ly ,  the manner  in wili ch ~- 0I t e-g or i e s  ar e poo led
can have an importan t ~-f lec t on the inferences drawn . F I l e -  p r a c t ic e  of c o m b i n i n g
i-Lissit :cition categories should therefore ht- avoided i f  at all possible .” In
light ot the above , small expected value-s we re not i- (Iro)’ i ned. Instead , tI/ 5t,

class jf i 1--at i on  c a t e g o r i e s  that contained none or o n l y  a few responses were
eliminated. A chi—square test was then made based on the citegi ’r ies c o n t a i n i n g
the preponderance of  r e sp o n se - s .

N l-:cEs Suv FOR CON1A CTI NG FSS AFTER VRS B R I E F 1N ;.

lab les 15 and 16 and i igu  res 18 ~U id i l  compare  tI /C r e sp on s e s  oh t a m e d  from
t h e  three mailings t o  q u e s t i o n  7, “Did the  ‘r i d ing rece ived f r 1 -tr t i I 1  VRS
make it unnecos cv yOU to call the Flig ht S1-rvi ce Station (FSS) for
weath er information ” The question elicited oi r e - s p~’nse  f 1 ’ i ’ bo LE a prt t light
and in—fl ig hit s tat u s  • I h i e  t h r e e  mailings , which cov er e d  a comparable s a i rp i t -
of individuals , gave approximatel y the  ~~~~~ results. A chi—square analysis
show s t hat  t h e r e  is no s t a t  i st  i c a l  I ;  si n i  I i c an t d i i f e r o n c e  between the
d i st r i h u t  i on  of r e sponses  f rom t h e  three populati ons.

Preflight
3. 1

In—Fl ight 5.17

A t the .O level 01 - i g n i i  i c a n ce  , w jill fou r degr ee s C l i
’ freedom , the null

I -I V p L / t h l eS i s  is accepted; i ,e.  , no si gni  f i c an t  d i i  er en c o .

l ihie 17 and figure 2)) show that f o r  p ro  fl i g u t  p l a t i n  l ug ,  / I .2S percent 01 the
respondents answered “ yes ” to  ques t  ion 7 , “ P ~d t h e  briefing re-ce ived from
the \h- ~S I/I/IKe it unnece sGoiry for you to call the Flight S er ~ - ice Station (FSS)
f o r  weather information . ” Since the  VRS b r i e f i n g , wli i oh contained onl y three

we - I t  I I I  r p r l l d u l  t s , was not intended to be a complete we ather briefing, t h e
l a r g e - nuIf~I’(-r Ot i t  I i rmat  i ’1-e answers  to this question was unexpected. In
an I f o r t  t o  t -x I f l h i n e  thi is result in more depth , t he  responses t o  ques t  ion
7 I t e-Ee categori zed according to t h e following s u h g r l l u p s  :

1. Li cense

2. Rating

I. Total Flying Time

‘) IhI le 18 and f igure 21 show the distribution of  responses to the p r e f l i ght
segment of question 7 by type of  pilot license- . A ch i—square test showed
that there- is no s t a t i s t  i c a l l y s i gn  i f i ~ - a n t  d if t er e;i , - e by license category .
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T a b le  [‘I and I l , . I I t e  -~~~ ~I I I I i I I r o  t i e  d is tr lhni t l O l l  o f  r e sp o nse - s by wea ther  r a t i n g
In t hi iS c a s t - , c i i  i C * l h I i . I 1  e i s  equa l t O  4 -  - 4 5 , W i l i c l I  is n o t  sig n i  f i can t  a t  t h e
.0’ I ov e l  . I h i c  n u t  I h y h i l l i hes  is a c c e p t e d .

l a h l e  21) .In I I i~~~i r ~~ ~/ i I o i ~’ t h 1 - d i o t r j b l e l I  ~ 4~ifl of  resp~ ’i ioes b y t o t a l  f ly i n g  t ime- .
As i n  t h e  c~C s e  o t  l i c e n ~ t - c a t eg o r y  and  1, - I t  b I e r r a t  l u g ,  t h e  r e s u l t  was no t
s t a t  1st i c . i l  l v  s i  I t i c In t  - i h i  i — s q u a r e - i s  ~-q u a l I o 3.25 w i t h  8 degrees of
f ree - d on. Fh i t ~~, t hie~ i i n o x l ’ C - I - t e d l  v I I r g e -  l l l i I I I h ’ C -r  ~- f  . 1  Ifirmiit lye answers  to  que s—

ion  7 ( p e e l  I i g h l t  ) Wds I l , l i  u n d u l y  in flu en ce~el by a s p c C i  ~ ie ~ l i cen s e  ca t egory ,
we- at her  r.i I ing, or h v a g i v e n  ex ile-ri once I C V I . ’ 1.

1_ I b Ic s 21 m d  ~2 c~ 1tiip.It c he responses to q ilcol ion S ~‘h ’t alned from respondents
to the (1) InN ial mii i t h u g ,  ([) lu st e l  l~ ’NII;’ , and ( 3 )  sc - e- ,ind o l l owup.  T h e

- 
- t hi rt - t - separ it e i /hIl l 1 1 )0 5 , wh i o u  C~~l ’~ c I  ed - i  c I l l l i I C I 1 I h l l C ’ /-i/IflIp l c  C i t  individu als ,

O a V C - app rox m a  tel v I lie oars- I C C I  c i i  s - A c - l i i — sql I I  r t - t os t showed t ha t  t h e r e -  is

—1 no st I t  ~S t 1 I ’
~ I I l v  s i g u i t  i - a n t  t h j t  f , t i { ) C e I h~~I i 1 1 i i  I l i e  d i s t r i b u t i o n  of  r e sp ons e -s

I i- on the t lire- c ~ 0~~~i lOt ‘II C- .

Pro h i  gu t  2 
= 0.2

l i—I - l i  gb it -. 5- 
= .

L I b l e  ~ 3 m i  It 175 t h i t  over ‘ I ) )  P 0 1 ’ I i t  CC I  t 1)0 r0i1pIiI)~h I l1 t S 1I)5Wet- ed ‘‘ \‘Os ’’ 10
quest i Co n S (prot 1 i g b i t  1 , ‘‘ 1 y O u  st  i I I 1 I / I ~ i I o c - i l l  t I l t - P55  I or  h I - I t  her tn for—
mat i - ‘ i i , d id t h e  \‘RS h ’r  ) t t  i ng r c - Chiil - c - I he I I l i l t  O i l  t he 11 l ie  wit ii t h e  FSS?’’ (St ’~
igure - 2 - i ) .  it Is IS  c O t  t o t e d  L i l a t h ~ - I R S  ‘ i  l e t  j u l . r e d u c e d  t h e  t i ; : i t - on l ine -

w i t h  tbio FSS by an I v c r I g I - ~~~i 7.11) pe r-~ - n t . f t c  I C - I h l i c t  i o n  f o r  i n— f l  igii t was
not  l i-i striking but neVertlle R i ~~~ \~~ l I 1  0 1 1 1  I c ’ s l i l I s t  ;m n t h a l .  See I 10 1 1 1 0  2 5  f o r  ;i

001/1 11 1 r i son

REAI ’BAOI  ~I ) [110115 FOR l . L 1 L A I l e l N  I l ) L N T  h i- 1 i- ,I-~S.

T a b l e  ~ s h I I lws t he +1 l o t rh huit LI I I) ,it l 0 I i ~~~I 1 I 1 C I C 5 I r a im i fs - t hre - c - m a t  h ugs to
q i c s  t i o u  9 , ‘‘ (01 he 1w, ) r C - I l j h I I I - k Ifle t IlciciS I or  1 o I l  i o n  Idc ’;it i f  Ic i~o , which do
V O I I  p r e t  c ’ F ?  ) “ AS [1) /1 1 I p Cc ’V i OIlS 0 1005 , 1 I c  1 1 7  ~ 5 11CC 5t It 1st l O l l  I ~ s i g n i f i c a n t
c i i i  t - r e l i c t b e t we e n  t I l l -  t il re - c - p0~~II Lit I C 1ll ~; i n  r l --i ) ’ ’Il ;e - 1 0 ~~ l U - 0  I ion — 1110 VII

‘I  - h i — o q u a r t - in t i l l s  c / l O t ’ is ~~ _ )l7; t lI( 1~I - I O l~I~~ t he n u l l  i V ) 1 I 1 I I I I s l 5  is accep tC -d _

-‘es shown i n  I i I I I ,  ~~l .1 1 argO t il l 1 1 1 1  1 I V  e t  l t l I l l e ’ I l d t ’ l) t  - - in e a c h )  o l  t i le  three
pe’p IIl;lt ion s  p i  I i  - i t c h  t I s- - j I C I~en  I l a i l t - ‘ 1V e - l ~ p h o t i e t  115 . I - i 01 1 1 1  27  ohiow s that

t o t / I l of S I ) . P~ P e l l e n t  oh i l l  l e -sp c ’I lieIell t s p I t - i  10 t I l l  t h e  op c ’fs-n l ime - a s
OOlli l l ll171I (0 I S — I I )  ~~1 1 , 1 1 1  1 1101 pr o  t c i  r t - d  I II h o c  c i t  p h o n t -t  ics —
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RE ADBACK METHODS FOR LOCATION IDENTIF IE R S

SPOKEN NA\IE 80 34 ] 
PHONETICS 19 66

I I
0 25 53 75 100

P E R C E N T  79- 14-23

FIGURE 27 . RESPONSES TO QUESTION 9 , COMBINED PREFE RENCE 
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FIGU RE 28. OVERALL RESPONSES TO QUESTION 10
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~i complete weather briefing, this r e s u l t  was u n e x p e c t e d .  In an e f f o r t  t o
examine the 26—perc - eiit f i c u i t ’ in more detail , the responses to questIon 10
wi-re categori~ ed at-cording I c l tli~ f o l l o w i n g  subgroups :

1. License ,

2. R a t i n g ,

I . To ta l  F l y i n g  Time , and

4 .  N i u n h e r  of T i m e S  VRS [s~ d

Table 25 and f i g u r e  29 show the  d i s t r i b u t i o n  of  responses to  ques t ion  10 b y
type  of p i l ot  l i c e n s e . A c h i — s q u a r e  t e s t  showed that there was no s t a t i s t i c a l l y
significant difference by Ii tens e  category . The same r e s u l t  was ach ieved f o r
weather rating, flying t Im e , and levels of  VRS usage . Tab le 26 and f igure  30
compare VFR and TFR. A compar i son  0 1 responses  by t o t a l  f l y ing  t ime is shown
in table 2 7  and h i g u re  3 1

A comparison he i w e e n  those respondents that used the VRS 10 or less t imes and
those  t h a t  used the system more  than  10 t imes is shown in t a b l e  28 and figure
32. The findings show that the unexpected 26 percent who inGicated that they
would use the VRS for a complc’te weather bri efing did nor comprise a dispro-
portionate number of a given l i cen se  category , wea the r  rating, experience

level or VR S usage level.

Table 2C) and figure 33 show the distribut ion of responses to question 10 from
the initial mailing, first lollowup , and second followup . It is apparent that
each population responded similarly . A chi— i--qu are tt ~st confirmed that the
t h r ee  populations could be combined.

SUITABILITY OF \ ‘RS FOR WID ESP R : ;An PUBLIC I’S [.

Figure i- ~ shows t h e  overall response to qut -st ion 11 of the VRS questionnaire ,
“ S u i t a b i l i t y  of the  VRS f o r  w i d e — s p r e a d  p u b l i c  I l - i/ C “ Approximatel y 54 per-
ce n t o t  the respondents indicated that the VRS was ‘ Suitable , minor changes
desirabl e .” Thirty—nIne percent indicated t h a t  the VRS was “Suitable , as is.”
Thus, a total of 93 perct ’Ia (~~~~~~~.87 p e r c e n t)  of  the  r e sponden t s  to  quest ion 11
i n d i ca t e d  t h a t  the  VRS i-i either suitab le as is or o u i t a h l e  with ninor changes.
Howeve r , a n e x a m i n a t i o n  of t h e  da t a  sh ows t h a t  16 .67  p e r c e n t  of  t h e  ATR p i l o t s
(9 out of S4) m d  i c / I t  ed tha t t h e  VES is e i t h e r  u n s u i t a b l e  or requires major
changes. This percentage is higher than all other l icense categories Combined
as shown 15 f o l l o w s :

License VR S Unsuitable or  Requi res  Major  Changes

~C I  I C d t ’ nt  -ii 07~ (0 out of 24)
Pr i vate 7• i. (14 out  of 199)
C o m m e r c i a l  5 .2 3~ (9 ou t  of 172)
ATR l 6. Id ,7~ 1 (9 out of 54~
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FIGU RE 32 . RLSPi ~NSES TO QUESTION 10 , OVER VERSUS l N I ) ER 10 TIME S USED
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\ further examination 01 the data  reveals  t h a t  16 .25  percent  of the  p i lo ts
(13 out  of 80) w ith more than 4,800 hours of total flight t ime indicated that
tili- VR S is e i t h e r  unsu i t ab le  or r equ i res  major  changes.

Fl ying hours VRS Unsuitable or Requires Major Changes

0—160 3.37% (3 out of 89)
lo 1— 500 7 .697~ (12 out of 156)

.4 80I— l 800 3 .70% (2 out of 54)
1801—4801) 2.86 (2 out of 70)
4051+ 16.257 1 ( 13 out of 80)

Table 30 and figure 35 show the  d i s t r i b u t i o n  of responses  to  quest ion 11 b y
type of pilot license . Table 31 and f i g u r e  36 c ompare t he  responses to ques t ion
11 by weather rating. A comparison of responses by flying t ime is shown in
table 32 and fi gure 37 . Table 33 and t igure 38 sllui— a comparison between two
levels of VRS usage (— 10 vs. >10). Table 34 and figure 39 show the distribu-
t ion  of responses to ques t ion  11 by ind iv idua l  m a i l i n g . It  is apparent  t ha t
each population responded similarly , which has consistently been the  ca//c . A
c h i — s q u a r e  t es t  c o n f i r m e d  t h a t  t he  r e s u l t s  of the  t h r e e  popu la t ions  could be
combined .

WRITE—IN COMMENT S.

I tem 12 of the VRS qiii-stionnaire i nv i t ed  r e s p o n d e n t s  t o  w r i t e  in any comments
they wished t o  e x p r e s s  r e gar d i n g  the  VR ~~. F igu re  40 provides  a f requency
distribution ol the write—in comments. Comments received in item 12 were
placed in one or more of the categories shown in figure 40. The numbe r of t imes
a given typ e  of coimnent o c c u r r e d  is also shown. Complimentary remarks about the
VRS c o n / t i t u t e d  t he  most f r e q u e n t  c omment r ece ived .  This t ype  of comment
occu r r ed 127 times. A given respondent may have , in i tem 12 , c ommended the
5 V S t C -fl , suggested the  a d d i t i o n  of a synopsis , and not i -d  t h a t  he p r e f e r s  plain
languagi- to phonetics. In such a case , his r e m a r k s  would have been divided
into three catagories as follows:

Commending the sYstem 1
Add synopsis ot  weather 1
Prefer p l a i n  language to phonetics 1

The sYstem of assigning verbal output to v a r i C C I l s  categories is the principal
procedur &- used In content analysis. C o n t e n t  ana lys i s  is d e f i n e d  as a “a method
of st ud y ing and ana lyzing communications in a systematic , objective , and quan-
titative manner t o r  the purposi- CCI measuring variables .” (See Kerlinger ,
reference 4).

The following statements are a samp le of the types of c~ nunents falling into six
se lec ted  categories.

( I / M 1 - t i~~- f l I I  N I  - Hil -C1 . I -2-I . “Much 1- 15 I er to use the VRS for periodic checks of
I - I C r r - C I  C O T / I t  I t  I C s  t i t h e r  than w a i t i n g  long t imes to talk to FSS briefers.”

57

-

~ 

- ~~~~~~~~~~~~~~~~~~~~~~ .~~~~-



~ — =-C- —-— 5-— -

C C C C 0
C C C C 0
C C C C C
C C C C C

~~~~~~- H

- — ~~ 0

Z -i ~~ 
-

~ N. N. N4 — — C l N 1, ’
— ,-. -,

N-
C N. -~

- •
-~ 0 IN N. N. N.

- - 0 0 — N. -
~-: H -: ~-

~

~i t
C N . ”

:
C-I ;c:

Dc - IN -C =
~~ 1 ‘~ I-LI - I N- it~ -,
-~~~~~~~~

I l H -
~~

H 
IN - -; H N. 4

H

~~~ C-
15-.

—4c I -
~— ~ 0 C N. -4 — Z —

C — N.

C—C C.
o ~~ - -
4—C (IT N- -, -4

C - I N

C C N- N. -C- - -
0’ - 

C C-
: 

IN 
/~~/ 

I

— .~ C - - C -~ C- I
~~ —~~~~~~~~~~~~ - 

- C- - - 
‘IT :~~ z - 2  = ~I-LI

(1) (IT
C - ’ - —  

- 
— Z

C N. C —- I 
— — ~~I C

- (IT -

C C -, IN • N. C CCC-: - -: N- -
.- ~~ C C - C (fl ~~~ — ~CIN - — I -~ —

- I

- 
- — N - - H C- I

C N- -~I—C — N N.

— 
1--~~~~~~ ~~

CCC C- C < C - -

58

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

~~~~~~~~~~~ 

--

~~~~~~~~ -- C- - 

C



_-~.=—- -- C-
_C -/C- - ~~~~~~~ C J_’L~~~~~~ C C C  C C . ~~ ~~~~~

T C -  ~~~~~~ -—

C
- C

IN

-4

If. ~~- ~C- C
..

~~~~~~~~~ ~
—

~~‘ i: O~~ 0? -
~~~~~~~ z-~~~’-~L) u) 

~~~~ ~~~~~ .
C (J~~~~~ ~~~~~~~~~

I

‘ I  I

- _ _  _ __I!J

~~

LL
-Ht  15 -i t \ - ’ I I I I 1 V I O C I  - I I \ I 1 )  lI Ly

4 —  ~
_ 4 1 /  I I I  I i  I I

— - - 

I



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - - - - -——-—--— - -
~~~

0
— 0

~~ C—C
C If ~~

(3

~ z z -
~

- -
— ~: 0

-
~ 

() U ~
- I  -

~~ 0 0 ~‘~‘ LI)

Z

-C:

0
N

-
~

-

~~ 0_
‘c

C:

__ 
H
z

1
0 •I 
~~ 

C
’ —?- — 

0I 
~~I ‘(C

I
~~ :~:2 ~~-~~~~~ 

C

-/ - D -  - — 

ci~- 1- z
C

H -:-:-:-:-:-:-:~~x : - ,~-, -:~~x~ C.
C-C - - - - - -~~~~~~~~ -~~~~~ S~~

I
I 
_ _  

I~
~LAA ~L4I

60

________________________ ___________ 
- 

I 

LT~~~~~



- C -  - - - - — -
~~

- ~~~~~~~~~~~~~~~~~~~~~~~ 
—C-- - —-

‘1
<~~~~~~~~ : :

-

LI~~L1L1 -

~~~

C

-
~~

In 
-

Li
p

n
r1 W - --

.
11

. 

—

C I

61

— 

_ _ _

~~~~~~~~~~
_

~~~~~~~~~~~
—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i1
_

-- - __



7. J — ~~~~~~~~~~~~~~~~~~~~~~~~~~ - __ _ =_ —-

C C C

HI — — —
C I

I ~ C a:
I— - 

C l -C r S

C C C —C- C = 4- - - - ‘ IC -
:

~~ 0

N. C -C- IN IN fl -~ H N. —
— IN C --

4-I - . . - - DC 4
I — CCC — -C - - - - —

~~~~~ }

IN - - C IN C-
— N-

F l  —
~ 

— — C- - N. a:

/// 4C- >~~4-I —

- 

7 .2



- -C-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - . :  -

I - ’~ C I I  I / ~ ( I ! -  l I E  V I C S  - 1) 5  IC I - I C E _ S i ll E At )  P U I C L I C  U S E

~ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ii
1 / C / I- . AS

— 

I 

: - I I N I ) l C  cH-~NUEi-

______________ \ / — \ JC~ c H A N G E s

_______________________ ~~~~~~ U N S U I / A H L E

I T r -— I I I I I I 1
C 1’ i C -IC C I I  - 1 )

UICURE h-~. RESrLH~5ES TO QUEST ION 11 , OVER \ 1- RSI S IN1 )I- R 10 TIMES USED

SU I TA B I L I~~~ O F  1st ~R5 57.5 A I L O  - SPR E~~O PUBLIC USE

7 1

- I C - ~ 1/ A L  MA I L I N G
I - ~ I R S 1  FC) / I

- SECON : F 7 . L  - :- wu P

5 I ‘~~

‘0

\

2

0-  C

S U I T A B L E  
- 

MINOR 
- 

M A J O R  
- 

U N S U I T A B L E  
-

AS IS C H A N G E S  C H A N G E S  
-

F I I 7 . U R I -  3 1) ~ RESPONSES TO QUESTION 11 BY MAILING SM-ff~LE

63

-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~i-~~ i~ 

___ __ C-_ i1__ _ _~~~~ — -



:z ~

, 
:: ~; 

- ____

Cl N. — —

I—

N. IN C
I I Dc 4 4 4 - - I  C C N- -C

—

I l Cl) C

~~~
Z -

-:t :~~~~
-

C
-
I-.

C-’ 
- - -— C

I-C-’ C/C C- C -4 —

v~C
0’
C--
— — — -C

H 5 - -
~~~~~ . -

I-LI ~~ -
(IT C-

~~~~~ ± a:
C — N.

C: 4
1~~ CC

-~
H l - N. X

— N. - r  — —

C):
H -

5-

I C
- I /1

— C

- C C

hA

- -  

I 

- -



_____ - -: :----- ::~-- — -
-- -- 

~~~~~~
—_

~~~~~~~~_ _
_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C-
~~

— --C--- —~ - -

- 

C
I C- 

CCC

:_- ci

- -4 5- 
— - -

7. :1
C- —

C — 

I—

-- 
C- C 

U)

— / 2 ~
- ;

~~~~~~~ ~ — ~~~~~
- — — — 

I

- —~~~~~ 
c -  - -- - 

— -C- - - - :
~~ C- — 

—

= 
7.: ~~~~~~~~~~~~~~~~~~ J~~~~~: : : - J/ -7. -r -) : ~~~1 /  -)

CC C

- 
- - -C- - —

-- - - 
- - —

~~~~~~~~~~~~~~~~~~~~~~~
- - - — — - - -

~~~~ -~~~~~ - C - C - - - - - -  -- - C- - - -



“ 1 th ink  it is gre /it and shou ld  save much t ime for pilots and weather
briefers alike .”

A much needed asset to the DCA area due to the Il/ - i v y congestion on the phone
- the FSS.”

“I believe this to be a very useful tool to t h e  pilot , and an invaluable
servi e when he is looking at many locations and an alternate for each.”

“I Lh idn t realize how much information I was missing in my usual preflight
briefings until compared VRS to P A I W A S  and with a rushed FSS Briefer.”

— : STILL NEED FSS AFTER yES BRIEFING. “Wh i le VRS provides specific data for the
airports ect., FSS is better for broad overview of general meteorological
conditions. ”

-~~~ 
“The only component missing is that describing frontal movements. VR S i l lows
an i n s t a n t a n e o u s  p i c t u r e  ot  a s p e c if i c  locat i ‘n , but one mus t call FSS to
receive a general overview of frontal dynamics. I d i a l  VRS for station/enroute
weather and then call FSS for I i  general overview and to file. ”

“It was generally help ful in deciding when to go to the airport , but further
details from FSS were nearly always necessary .”

“VRS is excellent for an overview of weather conditions , but feel that a
comprehensive brief by FSS is desirable with fligh t of longer durations.”

ADD -IORE WEATHER , PIREPS J NOTANS, SIGMETS, AIRNETS, WINDS ALOFT. “Believe
institution of system with: “weather synopsis , radar reports , NOT AN/SIG ME T ,
A IRNET , area forecast ” capabiiitv would relieve FSS facilities of being over-
worked , especially those on the Eas tern S e a b oar d  Megalopolis area .”

“On f l i C,ht from C~ashington D.(. t o  Akron , f o u r  of f ive s t a t i o n  s u r f a c e  obser-
vations do not provtde frontal Cr airmas s situation , cloud layers , tops ,
turbulence , severe weather warnings , N O l A M S .”

“The ser v i c e  was good as a basic o ve r v i e w . However , C O  l o n g — d i s tance f l i gh t s ,
I had to contact FSS to obtain f rontal information , A h R ~- I t T 5 , SIGNE TS, and
PIREPS. ”

“I would like to  be able t o  request important N OTAN S (i.1- ., runway closed) and
any thund t- rst srtln/ act ivi tv along or near my route of fligh t

A i ) I) SYNI 1T’ 7. I’ tEATIHIE . “It might be he lp f u l  to  p rov ide  fo r  a synopsis of
weather , I ocat L o u , a n d  movement of fronts , ~ tc; on an area—wide basis • This
could f u r t h e r  r educe  the reliance on other s o u rc e s  of  i n f o r m at i o n . ”

general synopsis concerning enroute airmass or frontal systems. This
should hi’ — sided with pil l -f giving general routing info for general synoptic
br ief , in add it i o n  to st /it ion SC -q 1( 11C C r ep o r t s . ”

f - I f )
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C”

A genera l  w -ath e r  svnopu-iii -i for ~i g i v - n  flight a r - i , especial lv fo r fori 1 - i is te~
weat h e r , w o u l d  he u s e f u l . ”

-- lhc thing needed to make t h e  V I  I ciii mere  C-omp let t -  would he ~i ~ t /lt I ii (1(51 rip—
t ic~ C ) f i~ua j or weatlie r 1 actors such as I rents , mevenu~ - ii ts C -I l f 1 1) 1 1 5  , and gi-nt ral
out look fo r I o t e c a u - i t a r e - I  •

Sl~~~~~~~ I - I S  [i-l i) ~- Il-Iil !AN ICAL .\ N t C  I OR F~~RMAT Ii i \~ l I1 S. “I ‘d recommend a longer pause I rem
t I c  I i-~t ke\ - i-d i uput t I I I- I C  I US I \ 7 . ’  ) t ~~~i ~~~~~ 

. h l l C St 01 Us ul s  j u g  telephones

wit i cli Cave t h e pushibut tou1~~ on t h e i -a rp  h i - c e  iarr i c r  ( C -  - g. , iii 11 Triml m e )  often

V 
m i s s  the beg inning of  ~t VRS t r 1 in S / / i  L 5~1 1 1 1 1  •

“S l igges  t that t ô—hou r f1~ri - i s  I hi is sued a long with the in it ia 1 cii r rent h o u r  lv
weather obs. ~

-
~~1 C o t  p ilots w i ll be int- - ris t ed in the fou - - 1~ iu- -t  a l on g  w i t h  c u r r e n t

lie

-- ~I Ct - f or m a t  is somewhat awkward , and the o v i -it em a Ii tt Ic slow . I t  would  he
better if you could get  t h e specific info w i ul t i -d d i r e c t  lv  1)1st c:id 01 g o i n g

thro ug h the w h o le  f o r m a t , ri - g I r l h l e s s  ot t h e  ‘‘ jump ibut -ad ’’ feature .’’

‘‘hl~w about s p C - C i i  v I U~~ a C -c r  I .i i i i  I ime t o  u I -  I~~~C a -C t vi- i t  h e r .  Takes  to much
listening t i - I  obtain info for 12 to iS hours in adv in e . ‘‘

DIFFICULI 0 I-Sl- ;/OPEF IXUL - ‘‘ I ’ vi - n r C - l i  the inst r u t  ion s CI n u m b e r  of times and
r1 -pi - iti -d l v t ried the - )V S t i - i / / . 1 ’~: still u n a b le  I - I l g i l  i l l  the t u b  I w a n t  out

f VRS . I ‘vi had t roub le~ v i  lb n u m b e r s , i . ~~~. , alt I tudes , hours .’’

‘‘
~~~-u 10 not  maki- thi syst i/fl ~~1i id ~ at first , i n st r u c t  ions  too lengthy . Tried

t o -  eXaiflp Ic  and SC -I l  51 ’tI / ing . 1 t h aI  l v  get  i t  I C - I  w or k . ”

‘‘If It) C t 1 0 F  i s  made  int t -r ro g /tt it)~~ t h e s V s t , / / , it ~S ti/7. i consuinming to mak e
t he cC 1 r ri c I 10!).”

‘K ~~~~~~~~ C d / touch  t one i l p h l / l n u r n e r I ~ s~ st i- rn is mui -li I Ci) ~-om p 1 ic /it t O  f o r  t h e  ) lo i -r

i t  r equ i ri - - i  ( I )  h e  am i ng , ( 2 )  concen  I r i  t ion  in n ot - , (3) r emi-mbe t i  ng how t o

use i t . ’’

( 1  f~-lPAR I SON 
OFC- C0~1M }- . SF5 —

lie - corre Lit  ion h~- twi- il) the  t vjs- uid fr i - i i u t - n c v  ~C f  conmtents received on item

12 , I ron t h i - i n i t i a l  is C - o m h 1~ i n e -d t i C  th e 1 1 1 - st  t~’l lowul- , v.15 measured using

5 1 C C - i m m ’ s r a n k  - I t  u t -  - it ion C CCe I I i c 11 - i l l  a~; de l  in  -d by

~~~~ ~ 
— - 

I l  
— -

fllrr — 1

whi t -r e - t 5 d, u i C ) t C - s  t h e  Spearman r a n k — C  oiu ~ - l i t  I ’ll l - C - I e f t  i c i e n t

1) = numbe i- of p u  i~ed obsi- rva t 1005 ( x  • ~v

D i rank ~ I ( N j )  — r a n i~ ( v 1)

1-’ 1
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The comment category and frequency and the ranks that they receiv-~d are shownin table 35. The comments on the second followup were not similarly tested ,

Reference : “Nonparametric Statistical Inference ,” by J.D. Gibbons

-- 
— 

TABLE 35. RAN K COMPARISON

Rank
I n i t i a l  F )  rio / - / / ~ iwuj _ Th i t i a l  F~~r st  l _ I~I~~~~ j i

-r er~~~-i~ :he VRS l lb  1

Have N ot  Y~~~wn i) eI e n t l v  39 - 3
N~~ :~ nger  F L - — I - loved

st/:. Need FSS ar t e r  VRS C 2 5

Add More ~c . t : e r  3b l~ 3

AaU nC~ ,Si s I-. 18 5 3

~ug Res rea Meci,ani~~aL ~r 2 15

~rmo : C114t/ ges
1 o Toucr ~:one F/ -ri e -1 . l l ~~.iiC 1_I 5

i / i t t  i C i t t a  - _ -. C-

~ c~: M o r e  So u r s  l~ 12 -

“ R S  ~ td / . . l t  ~- - r ~ P r - p e r 1~ 5
. -~~t ia t / i t t e  a

~c t e r  Sour es : - r -S --c - C S

C c i

Add R o u t e  F~~r e c a s t  2.3 ~~
- -

P r e f e r  ? L~i~~rt io~~. ..z e t a  - -.

2 C  —~~~ i~~~-I

~~ eec~i R ate  .n.5 - - ~a L i t v  3 13 11

I,-cit T o l l  F r e e  I/ i m t e r  C 1 ~2 Li

- - i c r i/-~1 . / T nt- c T h s t ea d  -~ 1 1.3 13
of  1/11

i .t-~ VRS -~ecord .- \C r - - r a f t  - 2. - -

~~) ~r P i L - it  I/ .me

- -loiS i t  1,0 j e c i l C i r i  15 12

68 
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since they were not as numerous as the comments received on the initial and
I 

first followup . This disparity prevented a basis of comparison .

The Spearman rank—correlation coefficient assumes values from —1 to +1. A
value of r5 equal to 1 denotes perfect correspondence between the ranks of the
two variables. A value of r5 equal to —l denotes that the ranks of one variable
are in exactly the opposite order as the ranks of the other variable. A val ue
of r5 near zero indicates that the two variables are independent .

For a sample size of 18 and it = .05, the critical region consists of all values
of r - .399. The value of r5 is 0.86. Since 0.86 > .399, the value of r5 is
in t~ e critical region: therefore , we reject Ho and accept H1——that the two sets
of ranks are positively correlated.

RA NDOM SAMPLE OF NONRESPONDEN .~~~

A telephone followup was conducted on a random samp le of nonrespondents to

determine  whether  or not they held strong opinions about the VRS. The answer
is tha t  they  do not and t h a t  t he re  need be no concern about latent adverse

— opinion . Six hundred telephone calls were made to individuals who did not
respond to the ques t ionna i re . Each indiv idua l called was selected by using
computer—generated random numbers. Of the 600 nonresponden ts  ca l led , 212
were actually cont acted. Figure ~l p rov  ides  a s s i i r a n c i -  t ha t  no pocke t s  of
vociferous but previo u s l Y unexpressed hostility to the VRS exist among the
nonrespondents. Ninet y— six of the 212 nonrespondents contacted or 45 percent
indicated that the reason they djih not respond to the questionnaire was that
they either ha--c not flown recently, they no longer fly , or they have moved.

It is extreme ly important to obtain information f rom the nonrespondents to
mailed questionnaires . Voluntary response to mailed questionnaires is likely
tO contain an intrinsic bias due to the likelihood that peop le who are inter-
ested enough to answer a questionnaire form a special subset as compared to
those who lire more a p a t h e t i c .  As one writer put it (reference 5):

“Voluntar y response to m a i l e d  questionnaires is perhaps the most commo n method
of social—science data collection encountered b y s ta t i s t i c ians, and perhaps
also the worst.... More generally , one should realize that voluntary response
is such a pervasive prob lem t h a t  i t  mar - he expected t o  i n t r o d u c e  b i a s  in to

~~~ survey using it. Whether the subject is political preference or university
parking pol i~-ies , t u e  intensely iui ti - restcd subset is certain to differ from
the more ap .ithe t ic eli-m e n L of tile p o p i l l  - i t  ion. ”

OF IULTIVARIAIE ANALYSIS , Sth iSgLOI 1 RESPONSES.

The preceding subsections indicate that , as a group , the responses to question
6 of the questionnaire were quite favorable to the VRS. It is also desirable
to know whether or not large subgroups of respondents -ire similarly favorably
disposed. Import ant response differentials would point the way to further
improvements that might be required in the VRS to increase its acceptability
to iden t if labi ,- segments of the user population .

— 5 - - -— - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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A n.j  i n  e f f e c ts  aui alrs is of variance model is-as used in the multivariat e- analysis
of question 6. The program WImS run on an international Business Machine (IBM)
369/9020 computer using the program distributed by lnternational Education
Services . The mathematical foundations are presented by F inn  ( r e f e r en c e  5 ) .
The input data consisted C f  the returns from the initial , first followup , and

4 second followup mailing.

The four main etfects were the following classificat ion variabl e-s listed at
the beginning of the questionnaire -:

1. Wi- /I t h e r  Rating

-~~~ Total Flying Time

¶ 3. Flying Time in 12 Months Prior to
- I Completing Qtiestionnair C-

- - ‘ç~~ h,- r t if  l imes VRS Used

Two levels of c / m i -h e l  ct  vt - r e -  used i l l  t h e  a n a l vs  is - Thue threshold values
C separating the levels ire shown in tabl e Ih .

Ques t ion  b of  the VRS q u e s t i o n n a i r e  t-.-i s score-d in terms of a Likert— t pe scale.
Gu il f-r d ( r e f e re nce h p.  ~~~) )  d iscuss~-s the j u s t  i f i c a tion f o r  and utilit y of
handlin g five—poin t response scales in this form . W r i g u i t s  of 1 through 5 are
ass igne- d the categori c -s in the five—point scale - Althoug h tb-c rc may become
debate on the point , i t  is commonly considered that this method yields on in-
terval scale to which st a tist i c a l opt-rations appropriat e to such a scale can
be a p p l i e d  ( see , f o r  i-xamp le , S ti -ve tus , refi: Irc nee 7, p . 25).

The results of the analysis C I quest ion ~ Ire - present ed below . The scale
valu e -s show n in t oh li-s 37 , 35 , fs , and ~ ) and figur e -s i.2 though -~.5 w er c -
derived by mos ign i n g  numeri c.ml v ,ml u t-s to eac h of the t i v~- resp onse- cu te g or i es
for each item in quest ion o and ~- i Cmput i ng ave-rages ~~ h ght ed by  the number of
respondents in each cat egorv . Fh e- value “P was assigned to the middle category
( u n c e r t a i n )  w i t h  d e s c e n d i ng  and ascend ing  u n i t  va lues  emp loyed f o r  adj acent
cm teg ories depending on wheth e r the question is n ega tive or positive toward
VRS . Th u o ~~~~~~lues~~~j 1 - i t e r  then “3” signify a f avorable reaction to the VRS.
It shou 1 0 l i e  u~~~t ~-d I h i t  . m  1 1 ~1 f the st i m u lu s  i t e m s  a ri sign i ficant lv larger
t h a n  the m d i  I f t - b ~e -u1 C -e  val u t  o f  ‘‘ 3 . ’’

Table-s -C l , -42 , - il , and -H shClw the u n i v a r i it t - F ratio and the probabilit y value
f o r  e ach stimulus item. Table- -.1 indica te-s a statisticall y signific ant
difference (g ~ .i )) between the - VF R and IFR p ilot with respect to i tem 6c
“Spu -ch tC)0 f ist. ” p t -  IFR pilot responded more favor/mb Iv to item uc; that is to
say, lie responded more f r e q u ~ -ntlv vith i I)isagree or Strong ly Disagree than did the

71
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TAb LE 36. VA LI : 1- : S ASS I GNED TO THE C l~~SSI~~I :AFI0N
— I~ARAMETERS USED IN THE MU LTIVARIAT E ANALYSIS

C la s s i f i c a t i o n  Analys i s  Level  Number
Parameter 1 2

1. L i c e n s e/ R a ti n g  \ F R  IFR
(Student , (Private IFR ,
l’rivat e- VFR , Commercial IFR ,
Conutu e rc Ia 1 VFR) Air Transport)

- 

I~ 
2. T O L IL Flying Hours 0 — 301) > 400

- A n n u a l  F I v L i t  ~ Hours 0 — 50 > 50

-~~~~ . N1 - . Times VR S Used 0 — 10 > 10

- 
- TABLE 37. SCALE VALUE CO~~ ARISONS FOR QUESTION 6, VFR VERSUS IFR

VFR IFR
Scale Values

a . O r d e r  of Inf’~rma t ion 4.11 4.20

h. I n l o r m i t  ion Sufficient for Decision to 4.08 4.02
Airport

c. Speech Rat ~ - -~.93 4 .13

th Clear Mental Picture of Weather 3.67 3.72

e . Amount of Information Provided 3.33 3.4 1

f .  VRS Operat ing  Procedures  3.91 4 .04

g I n t e l l i g i b i l i t y  3 .91 3.82

hi . Sp - ccli Rh y thm and Intonation 3.85 .00

i. Pleasantness of VRS Speech 3 .27 4 3 5

j. Briefing Satisfaction 4.05 4.01

N o t e :  Values greater than 1 signify a favorable reaction .
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TABLE 38. SCALE VAL U E COMPARIS ONS FOR QUESTIO N 6 , 400 HOURS OR UNDER
VERSUS OVER 400 HOURS TOTAL FLYIN G TIME

< 400 > 400
Scal e Values

a. Order of Information .15 4.17

b. Information Sufficient for Decision to  -..02 4.07
Airport

c. Speech kite 3.93 4.12

d . Clear Mental Picture of Weather 3 6 7  3.71

e. Amount of Information Provided 3 .41 3.42

f. VR S Operat t ug Procedures 399 3.99

H g . I n t e l l i g i b i l i t y  3.85 3.86

h. Speech Rhythm and Intonation 3.82 4.00

i . Pleasantness of VRS Speech 42 9 4~ 33

j. Briefing Satisfaction 4 0 4  4 .02

N o t e :  Va l u e s  g r e a t e r  t h a n  3 s i g n i f y a favorable reaction.
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TABLE 39. SCALE VALUE COMPARISONS FOR QUESTION 6, 50 HOURS OR UNDER VERSUS
OVER 50 HOURS ANNUAL FLYING TIME

< 50 > 50

Scale Values

a. Orde r of Informa tion 4.13 4.19

b. Information Sufficient for Decision to 4.01 4.08
Airport

c. Spe - e-c hi Rate 3.90 4.15

d. Clear Mental Picture of Weather 3.69 3.70

i- . Amount of Information Provided 3.50 3.35

f. VRS Operating Pr oced ures 3-97 3.99

• g .  I n t e l l i g i b i l i t y  3 .91 3.81

h. Speech Rhythm and Intonation 3.91 3.94

i. Pleasantness of VRS Speech 4 .31 4.31

j Briefing Sat isfaction 4.06 4.01

Note: Values greater than 3 signify a favorabiL reaction.
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TABLE 40. SCALE VALUE COMP ARISONS FOR QUESTION 6 , VRS USED 10 T IME S OR
IJNDEP VERSUS VRS USED OVER 10 TIMES

< 1 0  > 10

— 
Scale Values

a. Orde r of Information 4.11 4.27

h Information Sufficient for Decision to 4 0 1  4.12
Airport

c. Speech Rate 4.25

d. Clear Mental Picture of Weather 3.67 3.74

e. Amount of Information Provided 3.46 3.35

f . VR S Operating Procedures 3.85 4.23

g. I n t e l l i g i b i l i ty  3 .93

h Speech Rh y t h m  and I n t o n a t i o n  3.91 3.98

i . P leasan tness  of VRS Speech 4 .27

j. Briefing Satisfaction 3 ~~ 
4.15

N o t e :  Va lues  g r e a t e r  t han  3 s i g n i f y a f avorable  r e a c t i o n .
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TABLE 41. LEVELS OF SIGNIFICANCE FOR ITEMS IN QUESTION 6 , LICENSE/RATING

ITEM UNIVAR IATE F P LESS THAN

a. Order of Information Satisfactory 1.80 0.18

b. Information Sufficient for Decision to 0.53 0.47
Airport

c. Speech Rate Was Too Fast 454 0.03

d. Clear Mental Picture of Weather 0.27 0.61

e. Not Enough Information Was Provided 0.01 0.91

f. VRS Operating Procedures Were Difficult 1.59 0.21

g. The Speech Was Intelligible 0.45 0.50

h. Speech Rhythm and Intonation Was 2.63 0.11
Unnatural

1.31 0. 25
i. Speech on the VRS Was Unpleasant

0.22 0.64
j. The Briefing Was Satisfactory
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TABLE 42 . LEVELS OF SIGNIFICANCE FOR ITEMS IN QUESTION 6 , TOTAL FLYING TIME

ITEM UNIVARIATE F P LESS THAN

a. Order of Information Satisfactory 
0 ~g 0.44

b Information Sufficient for Decision to 2 42 0.12
Airport

c. Speech Rate Was Too Fast 
0 47 0.49

d. Clear Mental Picture of Weather 
0 04 0.84

e. Not Enough Information Was Provided 
0 07 0.79

f. ‘IRS Operating Procedures Were Diff icul t  
0 95 0 3 3

g. The Speech Was Intelligible 
0 69 Q.4 1

h. Speech Rhythm and Intonation Was
Unnatural 1.44 0,23

i. Speech on the VRS Was Unpleasant 0.16 0.69

j.  The Briefing Was Satisfactory 0.00 0.95

H 
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TABLE 43. LEVELS OF SIGNIFICANCE FOR ITEMS IN QUESTION 6 , ANNUAL FLYING T IME

ITEM UNVARIATE F P LESS THAN

a. Order of Information Satisfactory 
0 21 0.64

b. Information Sufficient for Decision to 
1 13 0 29Airport

c. Speech Rate Was Too Fast 3.84 0 05

d. Clear Mental Picture of Weather o .oo 1.00

e. Not Enough Information Was Provided 2.34 Q.13

f. VRS Operating Procedures Were Difficult 0.01 0 94

g. The Speech Was Intelligible 0.47 0.49

h. Speech Rhythm and Intonation Was 0.16 0 69• Unnatural
0.14 

071i. Speech on the VRS Was Unpleasant
0.24 62j. The Briefing Was Sati8factory
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TABLE 44. LEVELS OP SIGNIFICANCE FOR ITEMS IN QUESTIoN 6 , ‘/RS USAGE

UNIVARIATE F P LESS THAN

a. The Order in Which the Information 4.19 0.04
Was Presented Was Satisfactory.

b. The Infromation Was Sufficient to 1.72 0.19
Make a Decision to Go to the Airport.

c. The Speech Rate Was Too Fast. 8.71 0.00

d. The Information Provides a Clear Mental 0.54 0.46
Picture of the Weather.

e. Not Enough Information Was Provided 0.58 0.45
f . The ‘/RS Operating Procedures Were 

12 23 0.00Difficult.
-• 167 0.20

g. The Speech Was Intelligible.

080 0.37
h. The Speech Rhythm and Intonation Was

• Unnatural.

i. The Speech on the ‘IRS Was Unpleasant. 3.07 0.08

j. The Briefing Was Satisfactory. 5.66 0.02
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VFR pilot (see figure 42). No statistically significant difference was
found between pilots with less than or equal to 400 hours of flying time and
pilots with more than 400 hours. Table 43 indicates a statistically significant
difference (p �. .05) between pilots with less than or equal to 50 hours flown
during the past 12 months and those that flew more than 50 hours with respect
to item 6c, “Speech too fast.” The pilot with more than 50 hours of flight
time during the past 12 months responded more favorably to item 6c (by disagree-
ing or strongly disagreeing with the statement), thus producing a higher scale
value (see figure 44). NtBnerous statistically significant differences were
found between respondents who used the VRS less than or equal to 10 times and
respondents who used the system more than 10 times with respect to the following
items:

6(a) Order of Information Satisfactory

6(c) Speech Too Fast

6(f) Operating Procedures Difficult

6(j) Briefing Satisfactory

In all of the above cases, pilots who used the system more than 10 times
responded more favorably to the VRS than pilots who used the system 10 times
or less. That is to say, the more frequent users of the ‘IRS (> 10) rated the
system significantly higher in the above listed areas than the less frequent
users (s.. 10) (see figure 45). This was especially true for item 6g, “The ‘IRS
operating procedures were difficult .” For this item, p was less than 0.0006.
As might be expected , the more frequent user found the VRS operating procedures
less difficult.

‘IRS TELEPHONE ACTIVITY

The following explanation and description of the procedures used to collect
• ‘IRS telephone activity data was provided by the Transportation System Center

(TSC).

‘IRS STATISTICAL REPORT.

During each VRS operating day , raw statistical data are stored in a file. This
file is the basis of the statistical report. The first block of the file con-
tains both the starting time and the finish time. These values of data and
minute of day are presented on the first page of the report.

The remainder of the raw statistical data file consists of records, with one
record per event. The event records are subdivided by channel. Within each
channel the records are in chronological order. The records of each channel
are divided into users. A new user starts with a channel ringing event and
terminates with a channel hangup event.
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Each line In the report represents data for single user. However, no user is
included unless he did more than dial the phone. A daily sumnary is included
at the end of the report.

There are three report forms; the header, the user report, and the daily summary.
Each will be described below.

THE HEADER. The header has the start and flash time for the raw data file,
with the following information:

1) Start Date year, month, date

Block first data block

Byte first data byte

Time minutes since midnight Greenwich Mean Time (G.m.t.)

2) Finish Date year, month, day

Block last data block

Byte last data byte

Time minutes since midnight G.m.t.

USER REPORT. The User Report has one line per user. There are 17 columns,
divided into 4 groups . The f i r s t  group has one column, G.m.t. time. This
is the time of the user channel hang up.

Group two has four columns, each of which is a count of user requests. Column
Loc is a count of location indentif iers  entered. Column SA is a count of SA
reports requested. Column Fl’ Is a count of FF reports requested. Column PD
is a count of FD reports requested.

Group thr ee ha~ six column s and shows the allocation of user time . Column
Time shows the total time allocated to the user. Column Over shows the t ime
allocated to overhead . Column Loc shows the time allocated to entering
location identif iers . This is from entrance of the f i r s t  let ter  until  the
message is seat to the PUP 11—70 and accepted by the PUP 11—70 . Column SA
is time from the SA request unt i l  all SA’ s have been spoken . Column FT is the
time from a request for FT reports until  all FT reports are spoken. Column
PD is the time from the PD request un t i l  all the FD reports are spoken.

Group four has six columns, which contain the counts of how many t imes the
user used the special funct ions .
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Special Functions

Title Function

Stop Stop

Go Go

RPT Repeat

DEL Cancel last location identifier

JMP Skip remainder of report

BEG Recycle to beginning protocol

SUMMARY REPORT. The fourth report type is a summary of the day ’s activity.
The first column is the hour G.m.t. The second column is the number of
users during the hour. The third column is the average time used by each
user. The fourth column is the maximum number of simultaneous users during
the hour.

Below this is the total number of user. This is after deleting users who
ran g up and then hung up the channel.

The average time is the total time by all users, divided by the number of
users. Next is the maximum number of simultaneous users for the entire day.

The fractional percent is found by summing the times for all users and divi-
ding the time for each purpose by the total time users were on the system.

ANALYSIS OF THE ‘IRS STATISTICAL FILE.

During each VRS operating day, a trace file is maintained. In block zero of
the file is the start ing date and time in seconds and finishing date and t ime
in seconds. The first page of the statistical report contains these data as
date and time in minutes for identification.

The remainder of the file contains event records and th ese are used fo r
analysis. The event records are subdivided into groups based on channel number.
The events records are in chronological order. User ’s records are defined as
all those records for a channel which are be tween a channel ringing record and
the first channel hungup record inclusive. Specifically ,  the channel ringing

• is when the lower byte of US.FLC equals five and the channel hungup is when
the lower byte of US.FLC equals six. The statistics for each user is put on
one line of the report. However, any user whose second event is channel
hungup is not recorded in the statistics.

Using the user data, the gross statistics are computed. The time of day in
• 

• 

- column one is the G.n~.t. time on the event record channel hungup. The

N
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briefing time in column six is the difference in time between the time of day
on the channel ringing event and the channel hungup event.

In order to get the counts in columns two through five, each user records are
divided into passes. A pass consists of two phases, (1) a location identifier
entering phase and (2) a report requesting phase.

The location identifier count in column two is done in two parts. First, the
location entering phase is checked to locate the record which has the greatest
location identifer count. This is the location count for the pass. Then the
location count for the pass is summed up for the user to get the location
count for the user in column two. The location identifier input phase is de—
fined by the high order byte of US.KEY being either equal to one (Loc ID) or
five (Nxt Loc).

The report count iu computed for each pass by checking the high order byte of
US.KEY. If a report is requested during that pass (13 for SA’s, 15 for Fr’s,
19 for PD’s), the number of reports of that type requested fcr that pass equals
the number of location identifiers entered that pass. This is then summed over
the passes for that user and entered in columns three, four, and five. Use of
the repeat special key may lead to getting multiple report counts in one pass.

The allocation of time to overhead , location , SA , PT , and PD are allocated by
use of the high order byte of US.KEY. When two consecutive records for one
user have different keyword values, the time between them is allocated to the
second record keyword value. For this purpose: (1) keyword values one (Loc
ID) and five (Nct Loc) are considered equal; (2) keyword values 16 (wind),
17 (time), and 18 (-iltitude) are FD reports, and (3) keyword values 2 (brief)
and 4 (brief 2) are assigned to the report request preceding them.

- I An example of assigning keyword values brief and brief 2. If there are three
consecutive records for one user and the first keyword value is 13 (SA), the
second record two (brief), and third record four (brief 2), the routine assumes
all keyword values are 13 (SA) .

Columns 11 through 15 contaIn counts of the special functions. As each record
is processed, the low order byte of US,STA is checked. If the byte has a
value greater than 40 octal , it is processed by incrementing the coun ter for that
special function.

SPECIAL FUNCTION CODES

FUNCTION OCTAL VALUE

Stop 42
G’j 43
BegIn 44
Repeat 45
Jump 46
Delete 51

~~ • 
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SUMMARY OF ‘IRS TELEPHONE ACTIVITY.

Table 45 shows the summary of the ‘IRS telephone activity for the period
June 1, 1978, through September 30, 1978. (Data collection for this re~~rtended on September 30 , 1978) .

AOPA SURVEY

The Aircraft Owners and Pilots Association (AOPA), at their own expense, prin-
ted and mailed approximately 11,000 questionnaires to pilots, requesting their
participation in evaluatiig the Voice Response System.

The data received from that survey , gave approximately the sane results as
those contained in this report.
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CONCLUSIONS

From the results, it Is concluded that:

1. The VRS is a ~ p cz~~t~~~a i wii e ffective means by w~ich p i lo t s  can, in many
wtances , ob~ai~. a sat s~~zctor~1 C er view of  weather eonJ ~ t ious.  For preflight

planning , 56 pe rcent of the pilots indicated that it was unnecessary to call

F the Flight Service Station (FSS) for weather information after receiving the
VRS briefing. Of those who still found it necessary to call the FSS for

- I weather information after receiving the VRS briefing , 90 percent indicated that
the VRS briefing reduced the time on line with the FSS. The average reduc tion
in time on line with FSS for prefligh t planning was estimated to be 47 percent.

2. ~~e ~?L7 O ? 1 - : ~~~~~~j  ~~~~~~~~~~~~~~~~~ are s-i~~ 1 eno ugh f o r  most p ilots to master
- - with ‘ ‘.~.‘rial ~~za~

3. The ~uhli~ ~ to the Vi1~ ‘aa highly :a: ’orable. Analysis  of the
data obta inea ~~~~~~~ t~ e (l ~e s o ~~1aL~ -es ~aates a hig h leve l of acceptance of
~~~ VR:~. Ninety—three percent of the respondents indicated that the VRS is

-

• 
either “suitable with minor changes” or “suitable as is.”

4. ?io s ~pi  ~o. ~~~~‘erena€ in the r e:J ts cx~stc, i be~~,ec~ license
or axp 1~~ie~ ce lc~ e le ef  ~j ’ n~ ra - c : : ’ : ~a t ,U ~- C.

• I 

5. The ~j ua I i  ~~ ~~ spees h (
~ . e., p Lea zn less , rate r~~tnrn~ intonation , anP

i-nte ii ~-o~ L- i~~ ) are aesep ~aPie f ey  ; ab i a ~~oem?~nat ion.

6.  ~ io1lL : l We ar ‘.
-
~~ ‘ ~~1 I .~~:a ~~C ~~J ~;ie ~e ’e :s i on  a ~~) P ~~’s would p o~’-iJe

• f or a ~e t r ee o 1 -~•: ’~ , w  a ’ - s t h e i~ ~~ 
‘ : e i  crei ~ ~~ o~is .

RECOMMENDATIONS

1. The following seven additional products should be incorporated into the
Voice Response System as they become available.

1. PIREP ’s——Pilot reports on weather
2. NOTAM ’s——Notices to airmen
3. Sfl NET’s——Sfgnifican t weather information
4. AIRNET’s——Air n~ ns Meteorological Information
5. Weather Synopsis
6. Route Forecast
7. Area Forecast

2. The spoken name readback method should be used for location indentifiers.

3. The impact of the Voice Response System on FSS specialist workload was
not and cannot be determined in the Washington metropolitan area due to many
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improvements such as MAP S, improved PATWAS , TEL—TWE B , 800 lines , and consoli—
dation. In the event a second VRS installation is imp lemented , it is recommended
that a fu rther study be conducted to determine the e f fec t s  of the VRS on special-
ists ’ workload and that this study be performed in a controlled field environ—
inent.
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FEDERAL AVIATION ADMINISTRATION

WAIHINSTON, D.C. 20550

Form Approved
0MB No. 04-S78010 

~~~~~ .1
Use Expires September 1978

August 1978

TO: All Pilots

SUBJECT: Voice Response System (VRS ) Survey

In July of this year, we sent you a questionnaire soliciting your
opinion of the Voice Response System (VRS) which has been demon—
strated in the Washington, D. C., and surrounding area. If you
have already responded to the survey questions, please disregard
this reminder and accept our sincere appreciation for your
cooperation. If you have not yet completed the questionnaire, or

- 

- 
if you were not able to access the ‘IRS prior to the time you received
the first questionnaire and have now had an opportunity to do so, we
earnestly request that you complete the questionnaire as soon as
possible.

— 
-

~ The success of this survey depends, to a large extent, on the
number of responses obtained. Therefore, we are most anxious to
get your reaction to the VRS concept. Your voluntary participation
will help ensure that the flying public gets the best available
weather information which, in turn, will help make flying safer and
more enjoyable. Since we do have a time limit on this survey, we
would appreciate its return within fourteen (14) days.

Thank you for your cooperation.

Sincerely ,

DAVID J.
Director, ‘~ L&t~ms Research

and Development Service

Enclosure

FIGURE A—2. FIRST FOLLOWUP COVER LETTER
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• DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20550

Use Expires September 1978

• August 1978

TO: All P ilots

SUBJECT: Voice Response System (VRS ) Survey

In early Augus t of this year , we ~cnt you a follow—up letter and
que~ tionna1r~ soliciting your views and opinions on the Voice
Response System (VRS), which has been demons tra ted in Washing ton,
U. C., and surrounding areas. If you have not had a chance to fill
out the questionnaire , we earnes tly request tha t you take a few
minutes to complete the form. In the event that you m ay have
misplaced the ques~.ionnaire, we are enclosing another copy. This
voluntary questionnaire is preaddressed and self mailing . Since

-
~ we do have a time limit on the survey , we would appreciate its

re tu rn  wi t h i n  14 days .

In a survi : of this kind , m e a n i n g f u l  results depend , in a large
measur e , on the magnitude of participation . The ultimate
object ive  of the VRS test is to help make f l y ing  safer  and more
enjoyable for you and other members of the flying public .

We would b~ most- grateful for your he1~ in a complishing this
task.

Thank you for your cooperation.

Sincerely, 
- -

• ~~~~~~~~~~~~~ ) _ _~~•
)

, ~~~

‘ 

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

,

DAVID 3. ~~E~~TEL
Direc toL , sy’stems ResearrI~

and Development Service

Enclosure

FIGURE A—4 • SECOND FOLLOWTJP COVER LETTER
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASH INGTON. D.C. 20651

August  1978

TO: All Computer Generated Voice Users

SUBJECT: Pilot Evaluation of the Voice Response System
( V R S )

For the past ~4 months , the Federal Aviation Administration
(FAA) has been conducting a public demonstration of the
exper imen tal computer generated VRS. Pilot participation
thus far in the demonstration has been excellent and
interest in the concept from the general public and
techn ical communities has been abundant. The performance
of the sys tem has been improved  s ince  the s tar t  of the
demonstration in April providing increased system
availability to pilots.

In July, ~i questionnaire was mailed by the FAA to a
scientifically selected sample of pilots to obtain user
reaction and input - -n the VRS concept. Additional
q u e s t i o n n a i re f~~rrn .~ h a v e  also been made available by user
organizations in the Washington , D. C., area.  We encourage
pilot participation in these surveys and particularly
sol icit the input of those pilots selected in the FAA’ s
sample. To issure all ?ilots have an oppor tun i ty to
voluntar ily take part in the VRS survey, the FAA w i l l
distribute post—paid questionnaire forms to f i x e d — b a s e d
operat~~rs facilities in the W a s h i n g ton , D. C., area. These
forms will he made available through September 30, 1978, at
wh ich time all data collection will be terminated.

In resp~~n se to many inquiries regarding i n f o r m a t i o n  on
location id entifiers for system use , s e v e r a l  re fe rence
cha rts have been assembled and are enclosed for your
conveni ence. We believe this data will greatly enhance
your ability to effectively use the system.

• Again , we encou~ - i i e  your part icipation in the evaluation
su rvey  and ti ke thi s opportunity to thank you for your
int ’~re s~ ~n1 suppo~’t during this Important phase of VRS
development.

Sincerely.

DAVI D ’ --4. SH~~rTEt .
Dlre ’tor4 , Items Rese~~roh

and Development Servi l ’P

E n c l o s u r e  FIGURE A—5. LETT ER TO PILOTS NOT SELECTED FOR ~~S SURVET
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