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Background

Inv1968, the Bell System offered the three digits
"911" es a unive:sal emergency number for use by public
safety agencies in communities throughOut the United States.
By dialing "911" an individual (in a community served by
this number) gains direct aecess to a switchboard operated
by public safety‘agencies organized to handle emergencies
on a community-wide basis. Thisibasic.”Qll" system is
currently in operation in over 250 communities in the
United States. |

In March, 1972,’AT&T, Pacific Telephone Company,
the President's Law ErZforcement Aseistance Administration
(LEAA}, the communlties in Alamedeféonnty, California;’and
the California Council of Crlmlnal Justxce agreed to use the
communities thhzn Alameda County as a test area to experi-
ment with a sbphlstlcated version of the "911" system. This
system would, among other thlngs, provide for automatze
identification at the answer;ng poxnt of the telephone number
and address from which an emergency call is being made. This
automatic identxf;cetion would be aecompllshed in one of two
ways: either 1) the telephone company‘would release in ad-
vance the telephone numbers and.addresseE‘of'ell}of its |
customers to the publi¢ safety agenc&“ansWering the calls,
for storage in their confidential computer files until a l
"911" call was recelved~ or 2) the telephone company would '
.malntaln the computer file, releasing the telephone number
and address 1nformat1on tc the publlc service agency only at

such time as a "911" call was made.



The automatic identification feature of the sophis-
ticated "911" system caused two questions to be raised.
First of all, how would people feel about having their tele-
phone number and address automatically identified at the time
of a call to "911"? Secondly, how would custbmers,'partic-
ularly those with non-published service, feel about thé,
HTeléphone Company releasing their number and address to the
public safety agency for storage in their computer files?
To attempt to gain some insights concerning these two points,
Surveys & Statistics was requested to conduct a survey among
residents of Alameda County.

In October, 1973,;te1ephone interviews were conducted
with 206 residence customers‘with non-published service, and
105 customers who had published service in Alameda County.
Customers interviewed Qere selected randomly from current
billing reccxds. |

| First, respondents were asked if they had ever heard
about the "911" emergency number. This was followed by avgen—
eral question concerning their reaction to the idea of automatic
identification of the caller's telephone number@and address at
the time of an emergency call to "91ll". Then, a specific |
question regarding the acceptability of the Telephone Company's
'releasing their telephonénnumber and addreés.in advance to the.
governmental agency answering "911" calls, was asked.’' It was'
explained that their telephone number and address would be stored’
in the answering agency's confidential computer files and could

be used only if and when a call to "91l" was placed from their



nuﬁber. If this arrangement was not acceptable to the re-
spondentAor if he expressed uncertainty about it (said he
"didn't know" if it was acceptable or not), he was asked if
it would be acceptable if the TelCo retained custod§ of the
number and address, but made it knbwn to the answering

agency at éhe time of a "911" call from his telephone number.



MAJOR FINDINGS

Despite the feEt that "91l' is operative ih
the City of Alameda, awareness of the system
is quite low in the County as a whole. |
Three out of four of the subscribersinter-

viewed said they had not heard of "911“.'

There is no significant difference in the{
‘responses of non-published and publishea
customers with respect to the advanee'reiease
to the publiCNSafety agency, or reﬁention iq
Company computer files, of telephone number

and address information.

Overall, reaction of respondents to the idea
of "911" with automatic identification of.
the calling number and address is very

favorable. Further,

- More than eight out of ten of those

| interviewed say they would be willing
to have their telephone number and o
address released in advance to the
public safety agency answering "91;”

calls.

- Nearly nine out of ten respondents

indicate that automatic identification
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of their number and address w 416 be o
acceptable to them if the""l'el’éi:hﬁné o

Company maintained the ivnfo::mation’ in

their computer lee, releasing it only

at the time of a call to "911" '
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T | Total Respondents

DETAILED FINDINGS

:Awareness“ef "911“

About cne-quarter of those 1nterv1ewed 1nd£cated

famzlxar;ty with the basic "911" concept. The remalnlng threei“

quarters said they had not heard of the. "911" emergency num—

ber service. S

* FAMILIARITY WITH "911"

. | ' Non-Published Published
Heard about "911"7? ' Customexrs ;“Customers
. 268 an

Yes . ' .

No ' 4

Don't Recall -
(206) (10s)

Higher awareness might have been expected due to the

fact that basic "911" is in'eperation';n'the City of Alameda.

7e% f<ei};.Tf~‘,
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General Reaction to "911" wrth Automatic Identification Feature

After "911" with automatic number and address '
identification was. described, respondents reactions to this et

service were very favorable-

GENERAL REACTION TQ.. "911"
WITH AUTOMATIC IDnNTIFICATION

Non-Published . Published

» Customers ’ Customers -
Favorable ) y;'*iaég”,: - 89%
Unfavorahle . s R 1#":'f§
Don't Knowﬁ- T : | ,LTIGmV P 4‘i’”78‘“:i

Nearly nine out of ten respondents have a favorable
reaction to the automatic identification. of their telephone

number and address at the time of a call to "9’1", not con-'

Specific comments aoout the concept of “911" with
‘the automatic identificatron feature are summarizeﬂ 1n the ' A'oiigih
gffellnw*ng table, It should be noted that, although the great o
majority of responses are favorable, there does appear to be B
some concern abrut the confidentiality of the information, as
*‘witnessed by those who said the system would be OK only in an

emergency, oxr OK 1f only the rlght people get the number. ”"‘



e
o

SPECIFIC COMMENTS ON HAVING TELEPHONE NUMBER AND ADDRESS ; S
AUTOMATICALLY IDENTIFIED AT THE TIME OF CALL TO "911" o e ;f\

- [ _Customers  Customers:
- - u » o B 5 G

Non-Published Published />,a;»\
_ Favorable Responses* C ‘,'F .;J,fff%w”"f [,eyeﬂﬁ »f'f“‘/‘ i

Good Idea . 368 . 478
OK only in emergency | ”7°C4' L '20 ";;{f f14
Menticned personal.s:tuatxon or
incident where "911" would. ;<m,w¢” R R
have been or would be heln 1 7 18 PR 11:

Would speed servzce/save tlme S 13 o ; jsf ;;‘ af“°?&f"

Good idea because people get i Ty
excited in emergency co 3 8

Very good for people with e e o ", 5,;5 ’a:a é;

children ) T R e
Have no objectxons/alr;ght/ok | 8. '  a»;&?” /

,03 ir gglz the rzght people e T e
" get your # . | o hgf‘ e

;Excellent 1dea for the elderly f "i we ﬁf1'7s‘(
All other . - L i "  f ao  A3f 

Unfavorable‘Responses*}y} A ~fvfj~,/fjad,5sj"

Wouldn't 1ike it/911 OK, but
-not with automatlo 1dent1f1-:' S AT
cation . o - 6 = b

bon't th;nk we" need it; wouldn R34 St T i e
save time - : L B ,ﬁiifm’~;I%]f*” el

Don‘t Know" ,‘s T | «e? , yﬁffk .8

. Total Re5pondents e (206) o (105)1;¢a

Percentages are based on total re5pondents, totals add up e
to more than 100% due to multlple resPonses.: R ) e e

Less than 5%.
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Custody of Telephone Number and Address 2: ‘

Eight out of ten reSpondents said it would B ’a¢;,~

ceptable to them to have their telephone number and iddress o
released in advance to the governmental agency answening :
"311" calls. The remaxnxng respondents were nearly Pvenly | ,
divided between those who felt the arrangement was unacceptable

and those who dld not want to express an opinion one way or

the other.

Nopn-Published Published’

Customers Customers
1f Answering Agency Had ' 11‘£:’ | A
Cus tody of NL.‘vnber and e 4,‘_.',,-“;'1:~73 g L e '/,f"" ‘ o B
Address in Advance;”It o ' ’ o | SN
Would Be e i B . v .:‘f/ . ’ ’ {“,,.:;: e e
Acceptable e . TUB0R T
Not Acceptable - 1o T 14‘_: ';
‘Don't Know I 8 SRy 3 B
 Total Respondents: (206)Nﬁ¢#”3' (105)‘?“ L

Examination'of/tne;éemhents made by‘th08e4Who did
not express an opinion reveals that'aver half of the non-

published customers and nearly all of the PubliShed cusﬁomers
probably lean more toward acceptance than*nonmaccenﬁaﬁEé; S

et

This could mean that the level of acceptablllty of advance

xrelease of telephone number and address to the "911" answering

agency might go over 85% if people were sold on the benefits

- A-g : : : g . ‘ Lo o - :",""‘7"’“‘;';"
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of the system and thelr fears (prlmarlly about confidentiality

of the information) were allayed ‘ e
Among non-publlshed customers, greatest resistance

to the release of telephone number and address information

in advance comes from those under 30,men, and‘those who are

‘ selfeemployed. Among published respondents, men, and those

retired’and/or pensioned, showed greatest opposition.
Respondentsfwho,said it was unaéceptable for the

government agency to have their number and‘address or didn‘t

know whether or ‘not they ‘would flnd it acceptable were asked

a further quest;on. They were quer;ed about the acceptabillty

' of the TelCo retaining the 1nformatzon until such time as a

call”yas made to "911“‘from ‘their number. Comb;ning,thea

acceptable responses to this question with those who said

release of the Lnformatlon in advance would be acceptable,

we find that nearly 90% of tne reSponoean would be favorably

disposed toward the TelCo retaln;ng the informa‘ion, but

making it known to the agency at the time of a call to "911"

ety

‘Non-Published Published -

‘Customers = Customers -
‘lf~TeICo Retains Custody, |

Relea51ng # and Address
Only at Time of "911"
Call, It Wculd Be“

Acceptable . 89% . 87%

Not Acceptablevwdw“%@%“ 6 w(*; 7

Don't Know v‘« . 5 M 6

‘Total Respondents | ’_,(fﬁﬁ)‘f (105)
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ther Custcmer Concerns

Another concern which became apparent from customersf

volunteered cnmments was that about the cost of .
the service. Sixteen percent of the published'respondents
and 1% of ﬁhe non-published respondents asked who would pay
for "911" service and/or how much it would cost. L;f.

| Two percent of the nonepublished and 3% of the
published respondents said the arrangement sounded like
*big brother", there are too many government files already,
or it would be an invasion of their privacy. Finaliy, 3%
of the published and 1% of the non-published expressed
anxiety about being held responsible for accidental false

alarms or wondered how prank cail

CONCLUSIONS

Nearly nine out of ten of our customers, both those
with nonfpublished and those with published service, think
that "911" with automatic identification of ca;ling‘number
and'address is a good idea. About eight out of ten are
willing to let the Telephone Company release their telephone
number and address in advance ﬁo the governmental agency in
their community answering "911" calls. ’

Results of the study, however, indicate that
additional acceptance would be garnered if the TelCo retained
the numbers and addresses in thexr Company files and released
them only at the time a call is made to "911", Even -then,

about one in ten people would‘object.\ﬂgowever, it seems
. n '_‘.\\R‘

A-11



reasonable to assume that such objections could be minimized
by public education programs designed té emphasize the
benefits of gutomatic identification of'the callingylocation
in time of an emergency, and stressing facts which would
allay some of the fears expressed by reSpondents,in the sur-
vey, especially the concern about confidentiality of the

information.

A-12
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APPENDIX
"911" EMERGENCY NUMBER STUDY

" SELECTED VERBATIM COMMENTS

NON-PUBLISHED CUSTOMERS

Favorable

Comments:

Fantastic, absolutely needed, tremendous, spectacular,
completely necessary to eliminate human error., From
the standpoint of the medical profession, from.my
experience in the medical profession, great.

I think it's wonderful because it would bea lot easier
to dial just a few numbers instead of a whole lot in

an emergency. It would also be good for children. They
could remember just 911 much’ easxer than remembering

2 whole phone number.

I think it would be fantastic. Really good that

something like this could happen. People get hysterical and
don't know what they are doing. I think it would be

just great and I°' m very enthused about it.

Excellent idea. If I was having a heart attack, you
remember three digit numbers. It should be nationwide --

.everyone should be protected by this service. I live

alone and depend solely on my telephone. I like the 1dea
of number .and address belng automatlc. ‘ :

it's a wonderful ldea.‘ Ten years ago someone broke into our

- house and I called the Polics but I was so scared I

couldn't say anything and if they hadn't been on the
ball and told me what to do, I might never have been able
to tell them who I was, or the guy m;ght have gotten to »
me before I could tell thenm. ,

Wonderful.-

I'd be all in favor of it. From what I've seen of
emergency faC1llt1es, it isn't very good. It would be.
good to organize and have a central location for people
to call so help could get there faster.

That would be wonderful. That way you'd eliminate all the
trouble of having to call through the operator and ,
wait for your call to go through a switchboard. This
positive 1dent1f1catlon would be a b;g boon.

I would have no objection. 1If they have to know
where I am, they could find me. As long as that's as
far as it went, because I have an unlisted number,
Very good 1dea and I like it. :

A—13



NON=PUBLISHED CUSTOMERS

anorable Comments (Continued):

- Well, if it wouldn't be made public I think it would
be marvelous. Fantastic to have three digits
instead of so many numbers and it would be good for
small children to just have three numbers to dial. I
just think it would be wonderful.

- As long as they knew they wouldn't be using for anything
except an emergency I guess it would be alright. It
' sounds like a good idea.

Unfavorable Comments:

- I don't know...I think I'd be likely to object. We've
seen recently how the telephone can be misused and
there might be a way this system could be misused.

I'd have to have mora time to think about it.

- Well, if it's ba31cally honest people, my objecticns
are none. But, as it is too many pecple are into your
" private affairs now. I'll tell them if I want them to
know. No, I'd have to say no -- too many ways we're
identified, too many tabs on now. ' I think the 911
is great, but it wouldn't be good to have identification
by a government agency. :

- I don't think I'd like the idea at all. 1It's too personal.;
I have my list of emergency numbers and I'll take care ,
of lt. Why is the government getting into this at all? .

= With all this stuff about bugging and taping, it's

: just more invasion of my privacy and I don't want
anything to do with the government. I don't like it.
‘I don't want anything connected with my phone to be
in the hands of anybody. If you can be sure, it's
a fine thing, but just look at this Richardson guy,
how they just let him go. It's &l crazy now.
You can't be sure about anything.

- . don't know. I could see situations where that would be
valuable. But there might be some people who wouldn't
want to get help for someone at another address if they
knew their own address would be identified. I can see
that there would be some value, but I don't think it outweighs
the value of maintaining anonymity. Because we are reaching
the point with increased technological capacities where
big brother and 1984 is just around the corner.

A-14



" NON-PUBLISHED CUSTOMERS

.Undecided:

I don't know. 1I'd have to ask my husband. It might.

be a good idea.

1'd have to give a little thought. It might be a good
thing, but I would have to investigate it further.

I don't know. It seems odd, but I guess it's alright. :

' Their dlways saying things like the government already

knows too much about us. I just don't know if this
would be a good idea or not.

I don't know. I'd have to think that one over. i:jdst
don't have any specific reactions on this.

Nell, gee, I don't know. I would wonder if our telephone
number and address would be given out for mailing lists.‘~

| Nbuldn't want it unless it were confidential.

CUSTOMERS

PUBLISHED
Favorable

1

Comments:

I'm for it. If 1t really was an emergency, I

would only use 911. Suppose someone was breaking into
your house, you might not want to speak. Most people
might think it was an invasion of privacy, but I'd have
no objection to it. They have your number and address

anyway.

I. think that would be flne ‘because I'm elderly. I'm
in my late 70's. I think that would be wonderful -
especially for people like me.

For this particular household, it'd be excellent,
because I don't have a good heart, and even though my
wife is quite level-headed, when under duress, she's
subject to the same pressure as anyone else. It should
be instrumental in getting help right away.

Well, I'm sure it would be of great value if it were a

. true emergency. I know if I had a bad emergency I'd be
* 80 nervous I couldn't even remember my address.

It's an excellent idea. It is not an invasion of privacy

but quite the opposite. If I ask for help, I would

- want that information known.

A-15




PUBLISHED CUSTOMERS

Favorable Comments (Continued):

- It is a good idea. Chances are that nine times out of
ten when you call for an emergency, by the time you
get done answering all the gquestions the place could
be burned down. I think your proposallié\eugood idea.

- Well, I'd certainly go along with it. It's a wonderful
., idea. For the one reason that I've already had a heart
attack and there's always that fear in the back of your
mind == you know, what if I needed help?

- Fine for my wife because o her language problem.
Convenient to just dial '911 and you get assistance like
Police, Fire and Ambulance.

- As long as I knew that it was a bona fide location like
the Police Department I wouldn't mind it at all. I
wouldn't want the names and addresses to fall into the
wrong handa, though.

- If it's just used in case of emergency. If that's the
only way they could use 911 for emergency, then I guess
it would be alright, but I don't like the idea of my
address and number given out.

- P . v

Unfavorable Comments:

- To tell the truth, I don't want that. It is kinda
nice, but I don't know. I don't think I would really
like it. I like to do it myself. I don't want nothin'
flashed around. I do it if I call.

Undecided:

~ Well that would mean you would have to have some kind
of set-up to handle it. Would the government pay
for it? I don't know how I feel about another somebody
having tabs on me with all the stuff that goes on already---
the telephone bugging and things like that. e

- Well,.I don't know. I always got help when 1 needed
it. I honestly don't know and I'd like to think it
over. 4

-~ I don't know. I'd have to think about it. Offhand, I'd
say you should put me in an undecided category. My
telephone can be traced now so I don't see that it would
make any difference to me.
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(PUBLISHED CUSTOMERS) TEL. # « ‘ — 1-10
A . | 11
’ - A SURVEY OF CUSTOMER ATTITUDES TOWARD
® A UNIFORM EMERGENCY NUMBER
Good morning (afternoon/even;ng), I'm | from the
’Pac:l.fzc Telephone Company. We're conduct:.ng a survey among our
customers concerning a proposed new service. 1I'd like to ask you a

few questions about it.

It has been proposed that the three-digit number "911" be established
in your community as the number to dial for emergency help. For
example, this number might be used to contact the pol;ce, the fire
department, or summon an ambulance.

12-20 BLANK

@ 1. Have you seen or heard anything about S ' YesE]l
this proposed plan? . : - 21

No[]Z

EXPLAIN TO RESPONDENT'

If this number were established in your community, emergericy

calls would be answered at a central point by a government agency,
. say the pol;ce department. They would either send help orx ’
e immediately give the information to the agency who could help in

that type of emergency.

One of the features suggested for the proposed "911" emergency

number service is automatic identification of the telephone number
and the address from which the call is being made. This would

® mean that the agency answering the call would know the exact
location of the caller. Thus, they could send help even if the
caller were unable, say due to injury or excitement, to identify

himself or explain where he was. o

o : o .
2. What would your reaction be to having your telephene number ard
address identified automatically at the tlme you made: »an emergency
call to "911"? ~ .
® 22+
23
24

A




3a.

4a.

someone else?

If this emergency'number proposai Acceptable[J1-PT0 Q.4

were implemented, the Telephone
Company would release your nunmbex Not acceptable[7]2
and address to the governmental

agency in your community answering Don't know[ ]3
"91l" calls. This infoxrmation :
would be kept in the agency's © Comments

25

confidential computer files and
could be used only if and when

26

you placed a call to "91l1l."
Would this procedure be accep-

27

table or not acceptable to you?

{(IF "NOT ACCEPTABLE" OR "DON'T KNOW," ASK:) ’ , ‘
If the Telephone Company did not ' Acceptable[]1
release your telephone number and

address to the governmental agency Not acceptable[ ]2
in advance but kept it in Company e

files and made it available to the , Don't know[]3
agency only when and if you made a

call to "911," would that be

acceptable or not acceptable to you?

Now I'd like to ask you some v Self-employed[ 1
optional questions in oxder ‘

to help us analyze the Employed by someone elsel J2
results of this survey.

‘Would you please tell us if Presently unemployed[]é

the head of your household is
self-employed or employed by Retired or pensioned[ 14

Other (write=~in)

28

29

. L EE
et
LT

In what profession, 1ndustry or line of work is the head of
household employed? ,

your

30

31

What is the age of the head of | Under.30[ 11
this household? (READ LIST) ,
30 - 44[]2

45 - 643
A-18 | 65 or over[ )4

i
i

32
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VERIFY AND RECORD THE FOLLOWING INFORMATION:

Respondent's Name:

Street Address:

City or Town:

Telephone Number:

NS
TR

Those are all the questions I have. Thank you for your time.

Respondent was:  Male[l1 .
| . 34
FemaleEJZ
PLEASE FILL IN THE FOLLOWING:
Interviewer's Nzme: R 35
Date Interview Completed: -36
37

Verified By:

NG
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“of less significance to f1re departments and frequently, are'

- agencies QPeratlng exlstlng 911 sYstemS‘whlch 1nclude.ca11ed¥‘ S ‘ o

A STUDY OF ANONYMOUS PHONE CALLS TO ‘ ":LJr(@
THREE POLICE DEPARTMENTS IN ALAMEDA COUNTY o |

LOUIS RADNER

Background

The proposal for an advanced 911 systen in Alameda
County includes prov1smon for the automatlc dlsplay of calllng

number and street address at the answering point. These

features introduce the p0551b111ty that 1nd1v1duals w1111ng to

number and street address become avallable to the publlc service“ et

agency rere1v1ng the call. Such a reductlon in anonymous calls
mlght lmpose a penalty on the operatlons of pollce departments.°

(Because of the nature of the complalnts, anonymous calls are

not specifically tagged in their records. )

The purpose of thlS study was to estlmate the magnltudef‘

of this potential penalty by examlnlng the characterlstlcs of

1

anonymous complalnts currently belng received by three represe

s

tive Alameda County police departments. Collateral informatlouffh‘

on this problem was obtained by contactlng publlo serv1ce L o ,," ;IW

party-hold The called-party-hold feature, which permlts a

call to be traced after the caller has hung up, mlght have had

a 51m11ar dampening effect on anonymous calls.

. AFPENDIX B.



Method

Data on anonymous complaints was,obtained'by examining R
the complaintedispatch'cards of poliCe.departments in Oakland,

Berkeley and Fremont. These three cities contain over one-half

-of the total population of the County (See Appendix) and therefore

provide an adequate basis for a representative sample of phone

'complaints to police departments. At the same time, the three s

. Cltles show some variation in regard to population characteristics,

geographical location within the County and details of police
procedure. |

The complaint- dispatch cards constitute a record of all
incoming phone calls received by the respective police communica-"‘
tion centers which result in dispatcn message to a field unit.’

A typical card contains fields for the date/time of the receipt;

of the complaint, the nature of the incident, location~of the:

incident, the name, address and phone number of the complainant,”'“

the identification of the responding field unit and remarks.
Cards are filled out by hand upon receipt of_a*call‘bytan )
operator, | o | | i

For each department, cards were examined for the 24-hour '«

periods of Wednesday, August 15 and Friday Auqu i7 This was.

done to include ‘both a relatively quiet mid-week period and a
busy weekend evening in the time sample. To prOVide further

background data on the nature of the complaints and police,

procedures, several hours of tape recordings of incoming calls

Us
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’, '_};pollce unlts 1n the fleld, usually v1a radlo.r (In Oakland thls

“on August 15 and 17 Wereamonitoredfboth in Oakland and Bgriéiéy.f'““

Results o
Table 1l shows a braakdown of the type or complalnts
'reachlng the pollce communlcatlon centers.,;"citzzen Calls"
s

.~ are complalnts orlglnating from c1tlzens v1a telephone. The"

"Police Orlglnated“ category refers to 1nc1dents reported by

category ﬂncludes a large number of requests for a patrol wagon
or a tow truck ) The "Alarm Systems" Categorj refers to- actlvatlon

reports from automatlc alarm bystems. The lower percentage of

alarm actlvatlons in Fremont is- probably due to the more residential

nature of thle communlty. R L S *’wﬁfi;ﬁ ﬁ:
ed g i o

TABLE 1

TYPES OF INCOMING COMPLAINTS FOR AUGUST 15 AND 17, 1973 <~ *

R S i

= Oakland ";*5‘Berkeley '\'figﬁremontf’;?*ﬁ

ype of Complaint . —

No.| & | . Nei| o % | iNo. | w0

Citizen Calls - | 1167| 71.8| 285 | 79.9| 219 | 85:6 -
Police Originated | 338| 20.8 | 43 | 12.0| 32 | 125

_TOTAL COMPLAINTS * »‘,;1625;;;no¢o;£f’557;,jloq;p";M,»r'*“*’




g N

“The remalnder of thls analy51s will focus on the citlzen - P

complalnta. Results of the analy51s of 1ncom1ng calls from

citizens are presented in Tab;e 2.

‘”‘TABLE 2

v/

TYPFS OF INCOIING ‘CALLS FROM CITIZENS
FQR,AUGUST 15 and 17, 1973 .

) ' ' . : OaklandJL;,_Lawserkeleyb::”jd;Fréﬁoﬁt
Type of : . e
Incoming Call - No. ¥ | No. ..-"% [ No. % g

‘Complainant Identified | 1005 | 86.1 | 268 | .9

Ahonymous’CQmplainant,f'ﬁ;isé.‘;ﬁ3.9' 17

~gemplainant. . . .ood o Vo | ;7'1"¢ff1f*'“i4*‘““**3;

Refused 1 a1 |35 14 o004 | .4 1.8 U
Blank Field “ 3T} 3.2  9““16 | 5.6 {2,7'oov&? ;”'J"x
Passing Citizen of”SQ'; 4%3 Fﬁo( . G%-é 'Bf 4.i f

. Residento o : 34' €‘2;9 . 97@ ;} - oOI' T @

TOTAL CITIZEN CALLS 1167 t100.¢:° 1 285 | 100.0 | 219 {100.0

The "Anonymous#Complainant" categoryfihcluééévall cﬁils-
on which the name of the calllng party 1s not obtalned, for E

“whatever .reason.. Under the overall headlng of “Anonymous

: “age



Complainant," the "Complainant Refused" category refers to calls
on which the calling party is asked for his name and refuses to
provide it. A blank field on the complaint-dispatch card or

the notation "P/C" for "Passing Citizen" or "res" for "Resident"
describe calls on which the police operator does not ask for

the calling party's name. The procedures of all three police
departments allow the operator to omit the calling party's

name for certain types of relatively minor incidents such as
traffic accidents. The higher ﬁercenéage of anonymous calls in
Qakland is related to the fact that the Oakland police operators
have greater discretion’to omit the caller's name on minor
incidents.

The complainant refused calls are of most interest to
this study because they are the calls which might be discouraged
by the anonymity-reducing features of the advanéed 911 system-
These complainant refused calls constitute only a small percentage:
of all incoming calls from citizens, varying from 3.5% in |
Oakland to 1.8% in Fremont and 0.4% in Berkeley. This difference.
among the?three cities is strongly influenced By differences in
police call-handling procedures: Berkeiey and Fremont will
attempt to obtain the name of a reluctant caller; Oakland will
not. Variability among the characteristics of the three communities
served may also contribute to the difference in percentage of

complainant refused.



Table 3 shows a breakdown of Oakland's complainant
refused calls by type of complaint. Twenty-one of the 41
complainant refused calls (51.2%) involved the relatively routine
complaints of disturbing the peaceror animal incidents. For
most of the more serious complaints the percentage’of complainant
refused calls was low and not significantly different from the
3.5% proportion of complainant refused calls to all citizen
complaints. A relatively high percentage of complainant refused
calls was obtained for car prowler, drunk driving, and possible
drugs, but the very small number of cases involved in these
complaints make the data difficult to interpret. Other than
~ these few cases, there was no evidence that specific types of
serious complaints tend to be made anonymously. |

Berkeleyfs only instance of a complainant refused call  §
involved an auto accident; Frémsnt's four cases included two
instances of disturbing the peace, one case of ﬁsuspicious
circumstances" and one report 6%‘a suicide. The suicide
indicates that, although most of the complainant refused calls
are of a routine nature, occésionally an extremely critical
incident may be involved.

An analysis of the calls classified as "Blank Fields,"
"passing Citizen" or "Resident" was conducted to see if these
categories might contain signifiéant numbers of misclassified
calls which more accurately should have been designated as

complainant refused. In Oakland, the majority of these anonymous




TABLE 3

OAKRKLAND COMPLAINANT REFUSED CALLS

TOTAL # OF NUMBER 3
CITIZ2EN COMPLAINANT COMPLAINANT
CODE COMPLAINT COMPLAINTS REFUSED REFUSED
415 Disturbing the Peace 78 2 2.6
4153 -~-Juvenile 52 1 1.9
415C --Investigate the ] 48 5 10.4
Trouble 15)
415E --Music Party 29 7 24.1
415F --Family Row 34 T 5.9 .o
(Total 415) (241) (17) (7.1)
459 Burglary 165 4 2.4
910 Prowler Outside 32 1 3.1.
9i2 Suspicious Person 33 2 .6.1
921 Car Prowler 5 4 80.0
933 Burglary Alarm 10 1 10.0
943 Fight 17 1 5.9
950 Investigate Report 50 1 2.0
from Citizen
955 Animals Straying 10 2 20.0
955B Noisy Animal 14 2 14.3
962  Meet A citizen 84 1 1.2
23101 Felony Drunk Driving 1 1 100.0
23102 Misde.wanor Drunk Driving 3 1 33.3
10851 Auto Theit 26 2 7.7
Drugs Possible 1 1 100.0
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calls (102 out of a total of‘121) involved routine complaints
such as disturbing the peace or traffic accidents, which,

under Oakland procedures, may be recorded as anonymous calls.

It is possible that some of the remaining 19 calls should

have been classified as complainant refused but this is not

"a large enough error to disturb any of the previous conclusions.
The same result was obtained in Berkeley and Fremont where
almost all the anonymous calls in these three categories

involved traffic accidents or disturbing the peace.

Cities with Called-Party Hold

Police officials were contacted via phone in Omaha,
Nebraska and Worcester, Springfield, Brookline and Quincy,
Massachusetts. All these cities heavily publiciied the called-
party-hold feature and all report no noticeable decrease in

complainant refused calls.

Summary of Results

The results of this study indicate that:

A. Only a small percentage of incoming calls are
complainant refused cails. |

B. At least half of the complainanf refused calls
involve routine incidents.

C. For the most part, the remaining complainant
refused calls are not cohcentrated on any one type of
complaint but are scattered among several types of serious

complaints.

B -8-




Further evidence comes from cities which report no
reduction in anonymous calls after 911 with the anonynity-
reducing feature of called-party-hold was put into operation
and heavily publicized.

The weight of evidence indicates that the installation
of an advanced 911 system will cause little or no penalty
to police operations in terms of the number and variety of

incoming calls.
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APPENDIX

RELATIONSHIP BETWEEN POPULATION, CRIME RATE
AND CITIZEN CALLS TO POLICE DEPARTMENTS

MEASURE OAKLAND BERKELEY FREMONT

Estimated 1972 population 362,000 116,500 119,500

Crime rate per 100,000
population 6,852 5,962 4,137

Averagevcitizen calls per
24 hours per 100,000
population lel ' 123 92

The 1972 population estimates were obtained frqm the
Alameda County Planning Departments. Crime rates,weré derived
from the Total Crime Index repcrted in the 1972 Uniform Crime
Reports of the Federal Bureau of Invéstigation. The TotalACrime
Index includes murder and non-negligent mansiaughter, forcible
rape, robbery, aggravated assault, burglary-breaking or entering,
larceny $50 and over and auto theft. .

The averages for citizen calls per 24 hours include
only those calls which resulted in the £illing out of a'complaint-
dispatch card and are therefore not a measure of the total

number of all calls from citizens to the police departments.

B 10~



On the other hand, these figures do include all citizen complaints
which require a response from field units and are, consequently,
an important component of police services. As seen in the above
table, the average number of citizen calls is closely related to
the crime rate and presumably to the population characteristics

and socio-economic conditions which underlie crime.
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NAME as a Component of the 911
Automatic Location Identification Feature

(Study of its Potential Value to Public Safety Dispatching)

Xf the A.L.I. dispiay were to incorporate thev
name of the subscriber along with the calling phone number
and its iqgtalled address, hdw}reliable would it be in
providing the name‘bf the person actually calling?

) A sample of’115 complaint cards at the Oakland
Police Department for Friday, September 14, 1973 was'exam;néd
against the 1973 Haines Criss-Cross Directory and the
November 1973 Pécific Telephone reverse directory to discover
how often the complainant, the phone number and the address
on the cards were identical to the same combination in the

reverse directories.

EXAMPLE (taken from a complaint cafd):

Address of Complainant: 4707 Manila
Phone Number: '653-6936

Name of Complainant: Dykes

APPENDIX C




COMPARISON OF 115 COMPLAINT CARDS AT
THE OAKLAND POLICE ' DEPARTMENT WITH REVERSE DIRECTORIES

I. CONFIRMING INFORMATION NOT AVAILABLE (40 percent of the sample):
A. Known unlisted numbers 7

B. Address and phone number not

found in reverse directories* 39
' 46
$ of Con~-
firmable
II. NAME OF COMPLAINANT IS NAME OF CALLING PHONE SUBSCRIBER:
A. All information on cards correlates .
with reverse directories 36 .52.2
B. Phone number and subscriber correlateg ‘
address different , 2 W 2.5
C. Transcription error in address; other- _
wise all information correlates#** 3 o 4.3
D. Call taken from wrong city; otherwise ,
all iformation correlates 1 1.5

SUB-TOTAL ~ (42) (60.9)

IITI. NAME OF COMPLAINANT NOT NAME OF CALLING PHONE SUBSCRIBER:

A. Address and phone number covrelate, | C e
subscriber different 12, , - 17.4

B. Address and subscriber correlate;

i
;Qw‘
. .
N

phone number different
C. Address listed, phone number and v AR : :
subscriber different e 4 . 5.8
D. Phone number listed; address and ‘ PR
subscriber different S 6 . 8.7
' SUB-TOTAL (27) 1 (39.1)

* It may be assumed that his category containsg a high number of unlisted
subscribers since the percentage of unlisted residential numbers in
Oakland as a whole is approximately 23%¢ v

** o,g9., card had 419 5lst Ave.; [hone 1rectory had 419 l5ist Ave.

C= 2



II.

A STUDY TO DETERMINE THE POTENTIAL VALUE OF -
AUTCMATIC LOCATION IDENTIFICATION (A.L.I.) TO PUBLIC SAFETY

BACKGROUND

The following qrepresnltSQQf*aL§;g§y to depe:miném
the potential value of certain adﬁénced f;;tures of a‘911
system. Such a system might include at one or more answering;
points in Alameda County the automatic display of‘the‘cailing ‘
phone number and its address during the time of a 911 call.
The study is designed particulériy toc evaluate the Automatic

Location Identification (A.L.I.) feature as an aid to public

safety dispatching. G

PURPOSE OF STUDY

A. To document those instances when Aut@mafic Location‘~-

_Identification would be valuable in quickly and cérrectlyu
obtaining the caller's address (e.g., he is“panicked,,

forced to whisper, or is disconnected).

B. To record from the context of the conversation the ¢allef's 
proximity ﬁo the event. Is the displayed address reiiéble
for dispatch purposes? Is it reliable enough to be tied
into a computerized dispatch system (e.g., police beat,

fire box, ambulance company)?

APPENDIX D
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III.

METHODOLOGY |
One 911 staff member listened to a’total 057963 ,
tape recorded calls from citizens to 7 public safety agencies
in Alameda County: - )
Oakland Police Department»‘

Oakland Fire Department Fremont Police Department

Piedmont Fire Department-

San Lorenzo Fire Department

The population served by those departments is"approéimately”t 3

65% of the County. , | T

Of the 963 calls monitored, 534 were calls for -

service; the remainderfWere requests for information and'other

_routine buSiness requiring no dispatch. Only those calls

for serVice»were analyzed for location-related data.

The time periods monitored varied according to the
type of tape recorder used and requirements for a dependable

samplecr Those departments using 24-hour'continuous tapes werei

monitored for 24-48 hour periods (Oakland Police, Oakland Fire,"

Fremont Police, Alameda 911, Sheriff's Department) the two"
voice-actuated recorders (San Lorenzo Eire and Piedmont Fire)

covered calls for a period of 3 4fmonths.,

The fol]ow1ng criterion was used to distinguish
EMERGENCY calls to a department from NON-EMERGENCY calls:

If the caller was reporting something in progress or was :

requesting an ambulance or rescue unit, the call was tabulated

I N»‘, et

as an EMERGENCY. if he was asking for police or fire response o

i5 . D -2_ -
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e Vg &

] response .

Lo
.'.4!

for an 1nc1dent not requlring 1mmed1ate dlspatch (e. g., A

"cold" burglary, auto Llocklng drlveway, broken water maln)
it was con51dered4NON—EMERGENCY.v Thls dlstlnction is necessarlly

i

arbitrary but remalned con81stent throqghout the study.,

e .
g

SUMMARY OF MAJOR FINDINGS.

e e
v

(The followxng statistical table may be referred tov

for more detailed data. )

1. Calls for service?to police departments ih ‘the
County average a ratio of one DMERGENCY call to three NON-"'}
EMERGENCY calls. That ratio is reversed with the fire depart-””;"wm

ments where an average of 7/% of the calls requlre EMERGENCY

2. In an average of 53%'ofithe calls from citizens"

o
Ak

to the four police departments monltored the caller was. at

the exact locatlon requlrlng a851stance In an additlonal
25% of the calls, he was within a few addresses of the '
incident. 1In 12% of the calls, the caller s locatlon was

unknown, but it may be assumed that most were elther‘at the «'. o

e S

g

scene or nearby since those more than a block away . asually

declare that fact. Therefore, between 85%-90% of all calls to

- police would display an address either on the scene or within

a few addresses.




3. Callers’reporting fires or requesting ‘a rescue
unit less often give their own location; therefore the
"gnknown" category is 1arger for the three fire departments
monitored -- 23%;, ‘Callers were on the premises in an average
of 40% of t?e calls; another 30% were within a few addresses.
Sirce 1t can be Tssumed that most callers with “unknown"vw;;_ﬂﬂﬂ,nf 5

locations know oﬂ\the flre flrsthand and are near y, ‘a total

of 858-90% of alll calls to fire departments would likely ,wl

EY

‘dlsplgy,an address useful for dlspatch.

4; Callers were not sxgnlflcantly more often ‘on the
 premises in the case of IMERGENCY ‘calls. There‘were shifts
in both directions -- in Oakland police EMERGENCIES, there
was an increase of 5% in the "on the premises" category.

In Fremont there was a decrease in that category of 34.4%8 ..o

e

with riost callers shifting to "within a few addressesS."

e
O

o kIR

5. There was- i w1de varlety of reasons the caller s

2

address was dlfflcult or 1mpossrble to obtaln (an average of
16% of all calls for serv1ce) j A common: reason ln Oakland

&

but not in other departments was "accent" a typ1cal reason

s
R L

in all departments was that the caller was exci: e@,'talking“”?ff;iw

fast or 1n a whlsper

sc:December 3, 1973
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e ® .o e o &o e . e . [ K
AN ANALYSIS OF CALL TRAFFIC INTO 'SEVEN ALAMEDA COUNTY PUBLIC SAFETY AGENCIES |
» (Study of Potentia Value of-911 A.L.I. Feature) i ‘
| OAKLAND OAKLAND SEERIFF S FREMONT ALAMEDA SAN LORENZO || PIEDMONT ||
. __POLICE FIRE __ |l _ DEPT. POLICE 911 - FIRE FIRE
&# Z & A i Z i % i % # 7% ¥ z -l
Emergency
Police or Fire 42 |23.7) 43 |81l 7 -|.7.4( 12 [19.4| s+ | 22.7]'30 |46.4| 16 | 39.0]
Ambulance or Rescue 12 6.8 3 5.7i 4  .'_:~4.2’ 4 6.4 2 9.‘]‘. 32 38.1 4 9.8
SUB-TOTAL (54) [(30.5)] (46) | (86.8)] (11) (i;.s)l (16) |(25.8)} (1) |(31.8)] (71) |(84.5)] (20) | (48.8)]
Non-Emergency i‘ | -
‘Police or Fire 123 j69.5 | 7 |13.2{ 8 | 88.4] 46 74215 o 68.2] 13 | 15.5) 21 | s1.2
" TOTAL CALLS karny - (53) (95) 4 (62) (22) (84) (41)
‘Location difficult to under~ o SN : ‘ 1 :
stand (emerg. calls only) 14 }25.9 11 20.7 1 9.1} 2 12.5 0 - 7 9.9 -2 ©10.0
‘Caller didn't know building
address (all calls for : o - o , )
service) 5 2.8 0 | - 2 21 1 164 0 [.-- 1 1.2 1 2.4
,Caller's prokimity to incident 5 ‘éi
(all calls for service) ** | . o
On premises 92 52,0 | 13 |28.8) 48 | s2.7) 33 |skP |15 | e8.2f 27 | 41.5) 19 | 47.5
Within a few addresses 52 }29.4 { 17 | 37.7| 18 |-19.8) 15 | 24.2:} 4 18.2 || 18 27.71 9 | 22.5{
- ) : N l e . ) : ) “i
More than a block away 14 3§ 7.9 5 | 11.3§ 11 | 12.1f 6 9.7 4 3 |13.6] "4 6.2 4 | 10.0
Unknown - 1 |10.7 § 10 | 22.2{ 14 | 15.4| 8 12.9 -.‘;}; 0 -— 16 24.6| 8 20.0
TOTAL CALLS | 177) (1&5) | . [l (91) (62) ';(32) 465" (40)

. *All calls'were for police service i ; TN
*Includes only calls from citizens, diébatch information from operator and other departments omitted. :

X,
)
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SUPPLEMENTARY DISPATCH SUPPORT DATA (SDSD)

IN ITS RELATION TO EMERGENCY SERVICES THROUGH "911"

Presented by:
JAMES A. FRANK, Fremont Police Department

911 SDED Sub-committee
911 Users Task Force

03/04/74
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INTRODUCTION: Prior to discussing any relative merits to SDSD in the 911 emergency
system, it is necessary to have a full understanding of exactly what SDSD is. It is
information that could be automatically displayed with the calling party's number and
address to assist emergency services in dispatching their field units. Although
simplicitic, this definition is accurate and portrays the functional purpose of the
SDSD in conjunction with the 911 emergency telephone system.

In viewing the goal of the current project, we must realize that 911 emergency
telephone rsystem is designed to enable public safety to dispatch the proper service
to the proper location in order to provide the best level of service to the community
it serves.. Keeping this basic premise in mind, we now can view SDSD as to its
relevant merit in meeting this overall goal. At this time, I hope to convey to you
on the Steering Committee the feeling that Public Safety has regarding SDSD and

why we, as a group, feel that the inclusion of such data in the 911 emergency
telephone system is necessary and valuable to those of us, the users.

BACKGROUND: As you are all aware, numerous surveys have been conducted in conjunction
with the 911 study. The results that are most significant to the question of SDSD
are the ones regarding percentage of callers actually on the premises of an incident
and the percentage of calls that are received by an emergency service over non-911
lines. A review of three (3) fire departments and three (3) police departments along
with the City of Alameda's 911 answering system revealed that approximately 607 of
all police calls and 50% of all fire calls would originate from the ‘incident's
location. It was also determined that approximately 15% of all emergency calls now
being received by existing 911 communication centers (Omaha and Seattle) are received
on non-911 lines. As you know, a call being received by an emergency service on a
non-911 line would offer the agency no information as to telephone number location

or supplemental data. As the question of SDSD was of great importance to the entire
users task force established by the Steering Committee, a smaller group (SDSD sub-~
committee) , was formed for the purpose of viewing the ultimate value of SDSD and what
components should be included. The members of this committee were Chief Mel Dosa
from the Piedmont Fire Department, Lieutenant Gordon Miller from the Oakland Police
Department, Battalion Chief Anderson from the Oakland Fire Department, Mr. Mark Leh
from the City of Oakland (Electronics Division), Mr. Sairanen from the East Bay
Regional Parks and myself. The request for allowing my presentation today is a direct
result of our sub-committee's meeting, as we felt it would be advantageous for you,
the Steering Committee, to receive first hand the feelings and justifications of
public safety agency personnel regarding SDSD.

WHY SDSD? Once having identified what SDSD should contain, the natural question

is why should it be contained only within the 911 system? This brings me back to

my original statement regarding the goal of the 911 emergency telephone system: to
provide public safety agencies with that information that will enable them to respond
the appropriate serxvire to the proper location and provide the maximum level of
service to the community.

In viewing SDSD from a law enforcement aspect, it is important to realize that if we
are able to respond to a criminal action in progress within six (6) minutes or less
with the appropriate number of units at tHe correct location, our chance of a
successful apprehension is in the area of 70%. After six (6) minutes, this percentage
drops down to 11%, thereby graphically demonstrating, in criminal situations, how
valuable information that will assist law enforcement in deploying the appropriate
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personnel: to the apprOpriate location is to successful protection to life and property
in our community. .

From an emergency service concept, law enforcement being the primary agency having
mobile units at all times operating within the community, we must realize that failure
to respond to the site of an individual who has ceased breathing within four (4)
minutes will resu'.t in irreparable brain damage and possibly death. Therefore, we

no longer have the six (6) minute lecway:; we are now down to four (4) minutes in order
to respond to something such as a medical emergency I have illustrated. This example
also shows that time is crucial in providing emergency services to our community.

I would like, at this time, to outline the general procedure used by most law
enforcement agencies in dispatching personnel to the scene of an emergency or
crime:

(1) A call is received from a citizen advising either a police dispatcher or
call answerer of a situation requiring police attention.

(2) A complaint card or dispatch card is completed and dispatched to the field
unit. Prior to the actual dispatch, it is incumbent upon either the call
answerer or the dispatcher in some cases to identify the reporting area
or police beat in which that call belongs, and the appropriate officer(s)
necessary to handle thyincident.

(3) Upon.receipt of the assignment by the officer in the field, if he is unaware
of the exact location of the incident (which is often the case with newer
personnel or in growing cities), he will pull to the side of the road, take
out a map or map book, look up the street on which the call is located and
then proceed to his destination. It goes without saying the amount of time
necessary to accomplish this task is substantially greater than would be
required if upon receipt of the phone call, this information was displayed
to the dispatcher and could be conveyed to the field unit when necessary.

The procedure 1is not suhstantially different in the area of fire service and the
information listed under "priorities for SDSD" are self-explanatory for both police
and fire in their ability to aid the particular emergency service in dispatching
field units and insuring their arrival on. the scene with the proper personnel and
equipment in the shortesi amount of time, :

SDSD CONTENT: As we know, any time an informaiion system is offered to different
people in different disciplines, it will result in a variety of requests for
information to be s.ored and displayed in such a system. We were no exceptions to
this and found that representatives from the users task force had many different
anticipated needs and cesires for SDSD. However, if was fuund that there were basic
requirements of all emergency service agencies that appeared on everyones list. The
sub-committee, as a group, unanimously agreed that the consistent information required
by all emergency service agencies should form the basis for SDSD and should be
available to all agencies involved in the 911 ecmergency telephone system. No doubt,
as time progresses, additional information may be justified for either all or the
majority of the user agencies and at that ‘time the value of that information for
inclusion in an ultimate SDSD system would be weighed and decided upon.
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These common information requests for SDSD have been broken down into priorities of

extreme value, middle value and little value. They are as follows:

Extreme Value: (1)
(2)
(3)

(4)

Middle Value: (1)
(2)
(3)

(4)
Little Value: ()]

(2)
(3)

While the aforementloned items have been broken down into three (3) priori*ie s, at
this time, I should point out that these are what is felt to be the basic content
necessary for SDSD to be of functional assistance to providing emergency services.

Police Beat or Reporting Sector

Fire Box Area or Fire District

Cross Street Identification (or preferably, relation
to major intersections, major parallel streets, etc.)
Type of Building and Content¢s (with terminal access by
the user) :

What side of the street’

Ambulance Zone

Area is in Another Organization's Jurisdiction (army
base, small regional park)

One-way Street Direction

Nearest Hospital
Block Face Character (residential, business, etc.)
Proximity to Adjacent Jurisdictions Border

As the information from the 911 study project office has indicated, there are
additional ‘elements of information that had selective value to specific agencies and
might be utilized on a local jurisdictional basis, rather than as part of the county=-

wide 911 system.

SDSD ACCESSIBILITY THROUGH INQUIRY: As I mentioned previously, not all calls

requiring emergency service are received from the location of the incident or on a
911 line. Fifty percent (50%) of the calls on fires originate at other locations

as do 40% of police calls as well as the 157 of emergency calls that are received over

non=211 iines. As conscientious memwbers of public service agencies, we strive to

provide the highest level of service to all our residents and therefore believe that

accessibility to SDSD files is an intregal necessity to the system.
a police dispatcher should have the capabilities through his local terminal device

That 1is to say,

of inserting an address into the 911 system and retrieving the phone number location

anl supplemental data display.

Without this capability, those calls coming in from

different locatione or over non-911 telephone lines would force the emergency service
to respond and react with less information than they do for 911 calls, thereby

decreasing the effectiveness of the agency as well as increasing the processing and
ultimate response time to the proper location.

When we talk of six (6) and four (4)

minute time segments in order t¢ insure protection of life and property or the saving

of a life, we must realize that any system that will assist in decreasing response
time, as well as increasing effectiveness of the emergency service is certainly

worth consideration in an emergency system.

SUMMARY: Alameda County has the unique fortune of being in & position to design and

implement a 911 emergency telephone system that will provide its residents with the

ultimate in emergency service response. In order to attain this goal, we must

carefully evaluate the system and its components.
doiie this and I think have done this with objectivity and conscicnilousness.,
result, we believe that fthe inclusion of SDSD in the 911 project is impertant in

complementing the highly valuable automated location identification.

E -3~

We of the usars task force have
As a



We, in public service agencies, are not attempting to establish a "big brother" file
on the residents of the camunities we serve. On the contrary, we wish only to
develop and display that information that will assist us in performing the job we
were hired to do: protect and serve the people of Alameda County. We have evalu-
ated SDSD fram this light and have determined the necessary minimum requirements for
SDSD, consciously aware of the privacy issue and feel that the information requested
is not for investigatory or curiosity sake, but is for being able tv provide service
to the comunity.
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I. INTRODUCTION

Queueing theory is the study of syster;ns in which certain entities desire
to obtain service for which they may be forced to wait. In this report, the
application of queueing analysis to the answering of 911 calls is discussed.

In a 911 systern, calls are placed to 2 911 answering center where one or
more answerers are Astationed. If an answerer is free, an incoming call
can be handled immediately; if all answerers are busy, a caller must wait
for an answerer to become free or else hang up and try again. Some of the

qguestions of interest are:

1. How many answerers are needed to maintain the probability of
delay below an accepted limit?
2. How long must delayed calls wait to be answered?
' 3. How much of the time are answerers idle (or busy)?
4. What is the effect of various answering disciplines?_ |

In the sections to follow, some of the basic concepts of queueing theory are’
"discussed, and techniques of solution using both analysis and simulation are

described.



II. BASIC CONCEPTS

Some of the basic properties of queueing s'ystems are the pattern of
demand for service, the rate at which it can be provided, the order in which
waiting entities are served, and the behavior of entities in the queue(s).
Many of these properties are deucnbed nrobabxhsttcally.

A PATTERN OF ARRIVAL

.» The entities which require service are called customers or arrivals.
Arrivals can occur on a regular basis or randomly according to some proba-
bility distrif:ution, and can occur singly or in bulk, The dvera"ge number of
arrwals occurring per unit time, called the arrival raie, is an l.mportant
_parameter becausé it describes the load on the system. Also xmportant is

the mte_rarrwal time or the average time between arrivals. One of the funda- '
mental facts used in queueing theory is the followmg ' o

If the distribution of the number of arrlvals per unit time is Poisson
“with parameter A (the arrival rate), then the distribution of the
lengths of the time intervals between arrivals is exponentlal with

parameter A,

Poisson arrivals are the simplest to handle analytically. An intuitive
description of the Poisson distribution is that the prqbaﬁilit} of an arrival
‘in a particular time interval depends oniy on the length of the interval and
not on its beginning point., In a 911 system, the arrival rate'is simply the
average number of calls received per unit time. Since telephone calls have
been observed to adhere to the Poisson distribution, it Ls‘ reasonable to

assume a Poisson distribution for the arrival of 911 calls, although the

arrival rdte will certainly vary with the time of day, day of the week, etc. .

i

B.'SRIC TIME

<

&
Whatever provides the serwvice is called a server, and the average time

to complete service, often denotzd by 1/4, is called the servxce time. In a

7il system, a call answerer is a server, and the service time is the tl.me to
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complete a call, that is, the time elapsed from the moment the call is’

answered to the moment when the answerer is ready'to accept another call,

"An exponential distribution of service times is easiest to handle ana.-
lytically. Also fairly simple are the Erlang distributions E., n=1,2,..%..
which can often approximate other distributions. One or more servers may
be provided, and each server may have its own queue or there may be a
common queue. The multiple server case is more difficult to handle ana-
lytically. Finally, there may be more than one stage of service; for
examnple, if calls are transferred by the original answerer to a secondary
answerer., Note that in telephony the service time (i.e., length of a call)

is called the holding time.

C. QUEUEING DISCIPLINE

~The order in which waiting customers are served is called the gqueueing
discipline. Some examples of queueing disciplines are first come, first ’ '
served (FIFO), at random, and according to priority of the customers. The

queueing discipline affects the results except in certain special cases,

D. BEHAVIOR OF WAITING CUSTOMERS

Waitiag customers may wait’ until served, depart aiter a certzain amount
of time, or not be allowed to wait at all. These correspond, in a 911 setting,
to staying cin hold until answered, staying on hold until hanging up due to
discouragement or some other reason, and to receivirg a busy signal. These
three cases are the normal cases of interest in telephony. In a 911 system,
busy signals are not desirable, and it is likely that callers will be encouraged

by recordings or other means to hold until answered.




III. ANALYTICAL RESULTS

The only readily available analytical results in the multi,-se;ver case
are for Poisson arrivals and exponential service time, Some limited results
ior constant service are given in Ref, 1. The fnost likely candidate for the
911 situation appears to be the Erlang C equation which applies under the
assumptions that calls are'handled on a first come, first served basis and

that delayed callers wait until answered.
The usual parameters of interest are the following:

A = arrival rate (number of calls per it time}

Y = service rate (number of calls answered per unit time -
per man)

8 = number of servers (answerers)

' p = A/Sﬂ

For stability, p must be less than 1; otherwise, the queue will grow
witzout bound. This says simply that the arrivals do not exceed the capacity

of the servers. The quantity p is called the servers occuparicy ratio and

n. . » .
gives the fraction of time each server is busy, on the average.

The’ Erlan'g C equation makes it possible to solve for the percentage of.
calls delayed, usually denoted by P(>0), in terms of the arrival rate, the
service rate, and the number of answerers., The equation is not reproduced
here (see Ref. 2, p. 116) since a number of tables and graphs are readily
available (e. ., Refs., 1,3). The equation for P(>0) alsv applies to service

of waiting customers in random order.

The probability of waiting for a time period greater than t is also of

interest and is given by

P(>t) = exp [-Sut (1-p)] P(’>0) ¢

wnere "exp" indicates the exponential function, Thus P(>t) can be computed

easily for various values oft if P(>0) is known. The conditionai probability
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that delayed calls wait for a time period greater than t is given by the expo-
nential term in the equation for P(>t). For service In random order, the
probability P(>t) is larger than for FIFO service, whereas there is no

difference in P(>0). Graphs for service in random order are given in Ref. 4.

If delayed.calls are lost (i.e., receive a busy signal instead of hold),

then Erlang's loss formula applies (Ref, 2, p. 303).

In Figs. 1 and 2 graphs of Erlang's C equation are presented as a
function of the traffic intensity and the servers occupancy ratio for different
numbers of servers. Several curves for constant service time, based on

Ref. 1, are also shown. The simple relationship
[ {traffic intensity) = (no. of servers) (servers occupancy ratio)] '

applies. The curves are plotted only for“ the probability of delay up to 0,10
since 10 percent of the calls delayed appearsto be a reasonable upper bound
for a2 911 system. Although these curves apply o‘niy for exponential and
constant service times, results for other service distributions with standard
deviation less than or equal to the mean can be expected to fall between these
bounds. Thus, analytical results can give a reasonable approximatioh for
the small delays being considered. |

The following examples‘ illustrate the use of these curves:

Example 1: Suppose the average time to answer a call is ! minute and
"an average of 4 calls per minute is received, How many answerers are
required to ensure only 5 parcent delayed calls? For this example, A=4,
#=1, and A/U = 4. Construct the following table: ' o

No. of Servers Probability of Delay Probability of Delay

Servers Occupancy Ratig  (Exponential Service) _{(Constant Service)
7 0.57 >0.10 - 4 >0.10
8 0.50 0. 059 0.055
9 0.44 0. 024 0.022
10 0.40

0,009 ' 0.007
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Therefore. J answerers are the minimum number requu-ed to ensure that

only 5 percznt of the cells are delayed. S 7;

Example 2: Assume the same parameter va.lues as Exa.mple 1 § and

assume the emstence, of 9 aniswerers. What 1s the effect of addmu an adch-

tionz2l answerear ? ?

With exponennal serwce. the probabﬂlty of delay is reduced from 0. 024 to
0. 009; with constant service it is reduced from 0. 022 to 0. 007. 'I’he range
of reductions is from 2 1/2 to 3 times. In either case, the servers ef'cu-
pancy ratio is decreased from 0. 44 te 0, 40, 'I‘herefore, the average percent

of time that the answerers are idle increases from 56 percer‘* to 60 percen..



Iv. SIMULATION

Analytical results for multi-server queueing problems are, for prac-
tical purposes, limited to cases with Poisson input and exponéntial service
times. Oue approach to problems not satisfying these assumptions is to use
the analytical results as an approximation. If this approach is inadequate,
simulation provides a useful alternative. Several possible uses of simula-

tion in the analysis of 911 answering are suggested in thiz section.

Simulation can be of use when the arrival or service distributions are
not exponential, It is, inhfact, possible to use empirical distributions based
on actual data., In the 911 setting, the exponential distribution of service
time may be suspect since most calls require a minimum time to process
and provision will likely be made to transfer long calls to a secéndary
answerer. Since the placing of telephone calls has generally been found to
be Poisson, the assumption of Poisson input is likely to hold, aléhough ithig
should be tested.

Another use of simulation is for analysis and comparison of different
answering procedures. There may be, for example, secondary answerers.
who take ovsr nonemergency calls, or separate dispatchers. These com-

parisons would be difficult to make using analytical methods.

Finally, simulation can be of use in study'ing transient properties of
the system. This refers to periods when the rates of various stochastic
processes are varying, for example, when a sudden influx of calls is re-

ceived. It is also possible to study various alternatives for dealing with

changes in load, etc.

Simulation may be fairly costly since it requires the develcpinent of a
"computier program and a large amount of computer time. Also, attention to
experimental design and statistical analysis wi results is necessary since

simulation is basically a statistical method of generating results,
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One miajor problem with simulation is the determination of how long
computer runs should be. When the simulation begins, it Wwill experience
transient conditions until the model stabilizes. It is necessary, in order to
avoid distortions, to discard the results from this part of the run. It is,
however, sometimes difficult to determine when the system has stabilized.

In Fig. ’3. a conceptual flowchart for a multi-server queueing model
of a 911 answearing center is shown. The logic at certain indicated points
would vary depending upon the specific situation being investigated. Such a
program could be implemented fairly easily in one of the standard program-
ming languages such as FORTRAN or one of the simulation languages such a:s
GPSS or SIMSCRIPT. - o

The flowchart shown in Fig., 3 is for an event oriented or variable time
increment simulation as opposed to a fixed time increment simulation. This
means that the clock advances from the time of the current event to the time
of the next event in one step. In a fixed time increment simulation, the
clock is advanced a constant amount each time, the program checking for the
occurrence of an event in that time period, For the queueing model under
consideration here, the variable time increment approach is iioie accurate

and uses less computer time,

The first step is to initialize the program and set the clock to the time
of the first call arrival. Then, at step A, the program will maintain a list of
pending events with time of occurrence. When the clock is advanced to the
time of the next pending event, the program checks whether the event is a
call arrival or a call completion. If a call arrival is indicated, the program
generatés the time of the next call arrival, probably using a random number
generator, and enters it in the list of pendiné, events, Then, it checks if an
answerer is available, If not, the call is queued and the clock advanced to
the next pending event. Otherwiée, the call is assigned to an answerer
according to a specified algorithm, and the time nf call cownpletion is deter-
mined, After entering the time of completion in the list of pending «vents,

the program advances to the next event,
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Fig. 3. Conceptual Flowchart for Simulation of
Queueing Aspect of 911 Answering
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If the current event is a call completion, the program checks whether
the queue is empty before freeing the answerer. If calls a;.-e waiting, a call
is selected for answering according to a specified algorithm and assigned to
this answerer. Call completion time is computed as before, and the clock
advances to the time of the next ei;ent. Although not indicated in the flow
chart, data must be collected at various places; a likely time to collect much

of the data ¢ f intzrest is at call completion.

‘This randel assumes, in effect, that enough incoming lines are available
© to hold every call. The model could be adjusted, if desired, to‘accoun't for
occupancy of lines by calls separately from occupancy of primary answerers.
Similarly, the call answering could be broken down into several stages, if

* desired, with event types added for the completion of each stage. Other
changes in t}\1_e details of the model might be neéassary in some situations,

but the same overall logical flow should apply.
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V. METHODOLOGY

This section contains a discussion of some of the important steps in an

analysis of 911 queueing problems.

The first x?equirement is collection of data for the rate and distribution
of incoming calls. Sources of these data include existing public safety
agencies and other cities where 911 systems are in operation. It is sug-
gested that an attempt be made to relate the rate of incoming calls to the
population of the area being served, It is also important to characterize the
variability of the rate of incoming calls with the time of day, day of the waek,
a.nd'so on. Whatever convenient checks can be made to determine whether
incoming calls are Poisson should be undertaken, although for convenience
the Poisson distribution will probably be assumed since telephone calls have
been observed to follow this distribution. It should be pointed out that the ?
results of a queueing analysis can be no better than the accuracy of the pre-

diction of the input rate.

A second requirement is analysis of the service time (i.e., the time
to complete a cali). Here again, experience from other 911 systems should
be useful. It is likely that operational standards will be pertinent here so
that a comparison of the ability of various configurations of the answering
center to meet the standards will be of interest, Several practical consider-
ations should be kept in mind. For example, it is generally observed in
queueing studies that the service rate of an individual increases with system
load. This is why some tension is often maintaired in a 911 answering sta-
tion through the avoidance of excessive overstaffing. Another consideration
is to desigu the answering procedure so as to minimize the variation in the
answering time, especially by avoiding tying up the primary answerers with
long calls. This is why secondary answerers are often provided. The amount

of queueing is generally geverned by the variability in the service time.
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Finally, with the incoming calls and service time characterized, it is
necessary to specify the operational goals of the 911 centex. In some cities,
for example Seattle, the goal is stated as an upper limit on the percentage cf

calls which are delayed.

Once the above steps have been accomplished, solution technigues can
be applied to questions of interest. This includes study of the internal struc-
ture of a 911 center as well as problems of centralization versus decentrali-
zation, ete. The first step, for reasons of simplicity and cost, should be to
determine whether analytical techniques provide sufficiently good approxi-
mations. One way to do this is to compare the results predicted by an
analytical solution with actual experience obtained in other cities with 911.
Analytical techniques are often useful approximations even though one or

more assumptions upon which they are based are violated.

For the small delays desired in a 911 system, it would be surprising
if the results of different models differed by more than one answerer. In
addition, nonqueueing factors, such as perscnnel policy, can prevent the
‘ app-ication of results from a detailed queueing study. Thereforé, it appears
fruitful to explore the use of available analytical results. Then, if these
results are inadequate, or if analysis of transient conditions or a detailed
comparison of different answering procedures become important, simula-~
tion can bz considered. The latter situations, however, require a more

precise definition of alternatives than appear available at the present time.
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VI. SUMMARY

In this report, queueing analysis of 911 call answering has been dis-
cussed. The basic concef:ts of queueing theory were introduced and related
to the 911 setting. Both analytical and simulation techniques were discussed,
Finally, some recommendations concerning the methodology of a 911 queueing

* .

analysis were made.’

It is suggested that analytical solutions, although based on some
assumptions that may not be entirely valid, can provide useful approxima-
tions. It is further suggested that the results of simulation may not be suf-
ficiently more accurate than analytical approximatic_ms' to justify the cost of
model development. Finally, simulation can be of value in examining' tran-
sient properties of the system or in comparing different 911 answering con-

figarations.
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