If you have issues VIewmg or accessmg this file contact us at NCJRS.gov.

NCIRS

This microfiche was produced from documents received for
inclusion in the NCIRS data hase. Since NCJRS cannot exercise
control over the physical condition of the documents submitted,
the individual frame quality will vary. The resolution chart on
this frame may be used (] evaluate the dncument nuahty

h

1.0 il iz

=g
II g: fes l"“ifg :;

I

N
O

Il

s, e

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

¢

Mlcronlmmg procedures used to create this fiche camply mth
the standards set forth in 41CFR 101-11.504

Points of view or opinions stated in this document are
those of the author(s) and do not represent the official
position or policies of the U.S. Department of Justice.

U.S. DEPARTMENT OF JUSTICE .
LAW ENFORCEMENT ASSISTANCE ADMINISTRATION
NATIONAL CRIMINAL JUSTICE REFERENCE SERVICE
WASHINGTON, D.C. 20531

S— w-

pate tllmed} . 11/11/75

A e e Sommiman it R A

Tl e

JULY 1973

DEVELOPING AND IMPLEMENTING

A BURGLARY PREVENTION PROGRAM
SUMMARY REPORT

by
Richard P. Joyce

The views and conclusions contained in this document ore those of the

author and should not be interpreted os necessorily representing the

official policies, either expressed or implied, of the City of Alexandrio,
Virginia er the U.S, Government.

AMERICAN TECHNICAL ASSISTANCE CORPORATION
7658 OLD SPRINGHOUSE ROAD, McLEAN, VA, 2210t

A SUBSIDIARY OF

ER
SEARCH ®8 corrorarion




FOREWORD

For many years law enforcement administrators have
realized that burglary represented a large portion of the
total Index crimes in the United States. Except for in-
creasing patrol activity in areas of high incidence of
burglary, very little was done to decrease burglary.

In recent years it has become obvious that patrol
is only a small part of the burglary prevention arena.
At this point the idea of "Target Hardening" was proposed.
Simply stated, the proposal claims that crime (burglary)
can be prevented if the potential target premise can be
secured so as to make illegal entry difficult and time
consuming.

In keeping with the hardening concept, several
cities developed a security ordinance based on the
experience and knowledge of veteran police investigators
and others. The City of Alexandria, Virginia, became
interested in the concept and discovered that very little
research was available to support the hardening approach
to burglary prevention.

The Alexandria Burglary Prevention Project was the
result of a desire for detailed research to prove whether
target hardening would, or would not, decrease the inci-
dence of successful burglary.

This report deals with the research experiment,
including the achievements, problems encountered, and

the present status of the project.

Lt. Robert C. Key

Project Director
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FROGRAM HISTORY

BACKGRQUND

On 20 May 1970, the City of Alexandria, Virginia issued a Request
for Proposal (RFP) to develop a program for the design and test of standards
for burglary prevention. The City was at that time being considered by the
US Department of Justice, Law Enforcement Assistance Administration,
(DOJ LEAA) as a site for a demonstration project concerning the feasibility
of reducing the incidence of burglaries through a variety of means in-
cluding the adoption of an enforceable code of minimum standards of

physical gsecurity for buildings to deter burglarly.

The Research Analysis Corporation (RAC), to which the General
Research Corporation (GRC) and its wholly-owned subsidiary American
Technical Assistance Corporation (ATAC) later became successors in
interest by purchase, responded to the RFP on 27 May 1970. The RAC
proposal emphasized the identification and test of low-cost, hardware
devices to deter burglars and reduce losses to them, along with the
development of enforceable standards of building security consistent with

the deterent capabilities of readily available, commercial devices.

On 10 July 1970, the City awarded the work to RAC consistent with
the terms of its offer and consistent also with the terms of a 30 June
1970 Grant Award (Grant Award NI70-088) to the City from the National
Institute of Law Enforcement and Criminal Justice (NILECJ), the action
agent of the DOJ LEAA. RAC began work immediately on the project in coopera-
tion with the Office of Research and Crime Prevention of the Alerandria

Police Department, although the formalization of the working relationship



in a contract instrument did not occur until approximately eight months
later in March 1971.

RAC and the Alexandria Police Department (APD) initially contemplated
a 33 month program with sequential phases and associated tasks. The
program schedule was eventually modified however, to reflect a 30 month
effort and the formal contract of March 1971 stipulated that the term of
the agreement would extend frbm 15 July 1970 to 15 January 1973.

RAC, in cooperation with the AFPD, compiled a detailed work effort
schedule for the 30 month period to reflect both the sequencing of the
tasks to be performed and the apportionment of responsibilities between
RAC and the APD for each. The work schedule conformed to the Grant Master
Schedule governing the City's relationship to the NILECJ* and indicated
that of a total of 51 man months of technical effort to be applied to the
program, RAC would supply 23 man months and the City would provide 28.

The basic work schedule continued despite numerous delays which by
Januvary 1973, the originally programmed termination date for the project,
had a cumulative impact of placing the project 14 months behind schedule.
Because of these delays, both ATAC and the City were faced with the choice
of 1) continuing the work without benefit of LEAA funding support for the
key personnel involved in the program, or 2) abandoning the project, or 3)
modifying the purpose of the program. None of these courses of action was
acceptable to the City, but the second and third alternatives were less
acceptable than the first, and the City has therefore decided to proceed
with the experimental test utilizing whatever resources can be made

available for the purpose.

PROGRAM OBJECTIVE

The Alexandria experimental project is designed to determine whether
improved security procedures by owners and occupan%s of residentisl and
commercial properties will: 1) reduce the incidence of successful
burglaries; 2) reduce losses from burglaries; 3) increase the probability
of apprehending burglars in the process of committing their crime; and

4) facilitate an increased police clearance rate for burglaries.

%
The original schedule is reproduced in Appendix 1.

2

SCOPE

The program was and remains structured as a research experiment
which, if successful, will lead to the development and adoption by
Alexandria of an enforceable code of building security standards. It
was intended at the outset that the successful demonstration of the
concepts inhering in the experiment would form a basis of action by
NILECJ to encourage other cities, nationwide, to adopt the Alexandria

approach.

The experimental effort in which Alexandria has been engaged with
professional research and analytical assistance from RAC and its successor,
ATAC, is narrowly (and quite properly) focused on the problem of
developing a set of minimum standards of physical security for buildings
with a view to incorporating these standards into an enforceable city
code, Although narrowly focused in scope, the experiment has required
considerable research and analysis of security devices; the design of a
system for classifying these devices and rating them according to their
protective capabilities; the design of a system for rating the vulnera-
bilities of buildings; the design of a system for assembling and the
subsequent assembly of a validated base of data on burglary incidents in
relation to the use or non-use of various security devices and in relation
also to factors of building vulnerability; the design of an experimental
test to prove or disprove the hypothesis that the improvement of building
security through low-cost means will reduce the incidence of burglary;
the development of a draft building security code; and the development

of a community education program concerning ways to deter burglaries.

All of the foregoing tasks essential to the project have been
completed. What remains uncompleted and what the City now proposes to
complete is the experimental test of the basic hypothesis underlying the
project. The City expects to be in a position to initiate this test on
1 September 1973 and to conduct it over the course of at least a year,
and longer if necessary, to derive statistically valid results. Subse-
quent to the completion of the test, and assuming a successful outcome,
the City will be able to proceed with legislation for an enforceable

building security code.



PROBLEMS ENCOUNTERED

Throughout the course of the Alexandria burglary experiment, a
number of problems have been encountered which were not. and probably
could not have been forseen at the outset. The problems have heen of
two principal types—technical and administrative—and are discussed
here in that frame of reference. All are fully documented and discussed
in the Quarterly Progress Reports which the City has submitted to the
NILECJ, and those reports are incorporated by reference in this Summary

as essential parts of the project's history.

TECHNICAL FROBLEMS

Of the technical problems encountered in the Alexandria experiment,
three were of such significance as to warrant discussion in this Summary
Report. They were: 1) the development of standards for measuring the
effectiveness of hardware intended to prevent unauthorized entries of

buildings; 2) the development of a system for rating buildings in terms

of the relative degrees of security which they proffer against unauthorized

entries; and 3) the development of an experimental design to test the
hypothesis that the use of relatively low-cost hardware devices in
combination with other actions will significantly reduce the incidence
of burglarly in areas which normally experience relatively high rates

of that crime.

Standards for Measuring Hardware Effectiveness

One of the first and most significant problems encountered in the
burglary prevention program was to devise a set of standards for measuring

the effectiveness of various types of locks, latches, and other assoclated

L

means of securing building apertures against unauthorized entries.

After consultation with numerous recognized authorities on this

subject, and consistent with the practices of %onSUmer Union Laboratory
in Mt. Vernor, N. Y., the study team devised a rating system based on the
relationships between the time required to defeat individual security
protective devices under different modes of attack, and the retail costs
of the individual devices. The rating system was explained in detail in
Grant Report No. 2 of September 1971l. DPerformance Effectiveness ratings
were established for 37 types of hinged door locks, 24 types of hinged
doors, 13 types of sliding doors, 1l types of overhead doors, 1l types
of window locks, 17 types of windows and associated materials, 10 types
of other locking devices, and 7 types of roof doors and windows. The
data for each of the items considered were displayed in tabular form in
the September 1971 Report.

Building Security Rating System

Concurrent with the need to develop the Performance Effectiveness
rating system for standard hardware, there arose a need to devise a
standard system for rating building security and for collecting data on
burglary incidents. This work was undertaken by the APD with advice and
assistance from the RAC study team. The system was needed for many
reasons. Among these were the requirement to collect and analyze data
on the incidence of burglary in relation to the relative ease with which
unauthorized entry could be gained to the various types of premises
attacked (to establish a benchmark from which to plan for the experimental
test of devices and systems to deter burglaries) and the requirement
to acquire detailed knowledge of the features and conditions of buildings
within the city as a point of departure for the drafting of an enforceable

code of standards.

This problem was one of the most difficult encountered. It was
solved through patient application of effort by APD and ATAC personnel in
pooperation with NITECJT and the Federal Insurance Administration of. the
Department of Housing and Urban Development. Products which resulted

from these efforts were: 1) APD forms for the uniform collection of



burglary data%; a minimum Building Security Guide; and a Security Guide
for the Stevenson Avenue Housing Project in Alexandria. The APD forms
were designed for use by police officers when making an initial investi-
gation of a burglary or burglary attempt, and were organized in such a
way that the investigating officer had only to check appropriate boxes

to record the required environmental data. The forms were further
designed to facilitate the transcription of the recorded data onto

punched cards for subsequent machine-assisted analysis. Pictorial guides
to the different types of locking devices enumerated on the forms were
included as aids to investigating officers in completing the data forms.
The minimum building security guides in addition to establishing an
initial set of minimum security standards, contained estimates of installa~
tion costs for each item listed. By means of these guides buildings could
be easily rated as below, at,or above minimum standard, and reasonable
cost estimates could be guickly developed for bringing any building up

to a minimum standard of protection.

Experimental Test Design

Perhaps the most difficult technical problem encountered by the
project was the design of the experiment to determine whether the improve-
ment of certain security features of buildings would in fact reduce the
incidence of burglary within the city. In designing the experiment,
ATAC and the APD were faced with a number of constraints which were not
(amd so remain) subject to removal or manipulation. Principal among these
were time and funds required to "harden" a sufficient number of buildings
to enable the experiment to be conducted under statistically wvalid
procedures, and the ineluctable requirement to predicate the experiment
on the validated base of date concerning burglaries in relation to the
physical security features of the buildings in which the crime was

committed.

The "hardening” requirement was not originally forseen and funds
had not been budgeted for the purpose. It has since proved to be one of
the principal reasons for delay in completing the program. Essentially,

the requirement was to improve the physical security of approximately

*
Cf. Appendix k.

250 test premises within a sample group of 1000 on which historical data
were available, with a view to determining whether the test group, after
"hardening" experienced a statistically significant difference in burglaries.
"Hardening" was to be accomplished by installation of security hardware
devices, primarily locks, with relatively high performance effectiveness

ratings in relation to purchase and installation costs.

The experimental design and the procedure for conducting the test
under the types of controlled conditions required to yield valid results
have been discussed by the City with NILECJ on numerous occasions since
December 1971, as indicated in the record of the City's Quarterly Progress
Reports to NILECJ.* Unfortunately, NILECJ has neither approved nor dis-
approved the proposed test. NILECJ has expressed reservations about. the
plan, especially in regard to tradeoffs between increased costs and extra
time required to conduct the test to the highest levels of statistical
confidence and lowest probabilities of error. However, NILECJ has neither
proposed any alternatives nor indicatéd how problems of cost might be
satisfactorily resolved. In the absence of guidance from NILECJ on this
matter, the City has proceeded to follow the original plan and is in
process of completing the "hardening" of 250 test sites at its own expense
(with support from the Richmond Virginia Council of Criminal Justice). The
APD expects '"hardening' of the test sites to be completed on 31 August 1973
following which the experimental test will be initiated. The APD plans to
run the test for a length of time sufficient to yield statistically wvalid
results. The City intends to follow this course because it believes strongly
in the probability of a successful outcome. NILECJ has indicated that fur-
ther extensions of the grant period will not be approved, without modifying
the scope of the program. Therefore, the City has elected to continue to
pursue the program independently. ATAC shares the City's belief that the
experimental test will prove successful and that the results will warrant

the adoption by the City of a Code of Minimum Building Security.

.X.
Cf. Progress Reports of 16 December 1971, 12 July 1972, 4 August
1972, 'and 10 Januvary 13873.



ADMINISTRATIVE PROBLEMS

Of the problems encountered in this program, which may be classified
as administrative in nature, one of the more significant has already been
alluded to; i.e., the coordination of the work with NILECJ especially in
regard to obtaining approval of the test plan. In fairness to all parties
it must be noted that turnovers in personnel associated with the project
in behalf of NILECJ, the City and the City's contractor, ATAC, have been
fairly high, and the advent of different Project Monitors (NILECJ),
Project Administrators (The City), Principal Investigators (ATAC), and
pfoject personnel (APD and ATAC) has not been without impact on program
operations. Every change has required a period of familiarization on the
part of the individuvals concerned, and each person new to the work has
brought experience and outlocks which differed from those of his predeces-
gor. The familiarization processes contributed to the delays which have

been encountered, and the differences in background experience and outlooks

have tended to work against continuity in program approach. It is, perhaps,

remarkable that the project has not suffered more than it has from these

factors, and that the work has proceeded much according to plan.

Hardening of Sites

The original concept involved matching well-secured new construction
with similar units of older construction with below standard security. In
the search for a sufficient number of units in each category, it became
evident that the City of Alexandria was "built up” almost to saturation.
This concept was abandoned owing to the low rate of new construction. New

methods became an obvious need.

A major, time-consuming administrative problem was now posed by the
requirement to improve or "harden" the protective security features of the
250 premises which will comprise the test group for the experiment. The
problem had two, Iinterrelated elements; viz., costs and owner/occupant
permission to install -devices with relatively high performance effective-
ness ratings. The solution sought in mid-1971 was to enlist the coopera-
tion of the builder of the FHA-supported Stevenson Avenue Housing Project

with a view to having him voluntarily incorporate into his construction,
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materials and devices which, in the aggregate would raise the protective
security features of the housing units to a minimum acceptable level for
burposes of the proposed experimental test. The builder, Macro Housing

Inc., declined to cooperate because of reluctance to absorb the inereased
costs of construction.

Following this, the City undertook to solve the problem through
administrative action that was clearly forseen as time-consuming but
which offered the only hope of eventual success. The actions required
were:

1) obtain funds for purchase and installation of hardware required to
harden 250 test premises;

2) establishing the minimum standard for the test based on the estimated
cost and showing significant increase in the security level of each unit;
3) obtain Permission from the owners and occupants of 250 premises to
install the devices and monitor their performance throughout the period
of the test;

4) prepare and advertise an invitation to bidders to furnish and install
the security devices according to specifications;

5) evaluate bids and award a contract;

6) commence the experiment upon completion of the work by the contractor
to “harden" the 250 test premises.*

All but the last. of these steps have been successfully completed

and the contractor is expected to complete the hardening work by 31 August
1973. The test will begin on 1 September. It must be noted here that the
process of obtaining permissions from owners ang occupants was indeed
difficult. In this process the APD had to work patiently and dedicatedly
to overcome suspicions and hostilities on the part of many owners and
tena:- as to why their premises and not someone else's were being singled
out for the purpose. Much credit is owing to the prersonnel of the APD for
having followed this effort through to a successful conclusion. The result

is certainly one of the more significant accomplishments of the program.

*

. As.of August 30, 1973 NILECJ funding will be exhausted. The City
will continue the project and will develop an adequate statistical test
as a basis for a building security code.

9



ACCOMPLISHMENTS

Despite the delays and the difficult problems encountered, the
Alexandria Burglary Prevention Experiment has compiled a record of
accomplishment from which all who have participated in the work can
derive much pride and satisfaction. Briefly summarigzed, these accom-
plishments are as follows:

1) A System for Classifying and Rating Standard Hardware and Associated

Construction Materials in Terms of Their Capabilities to Deter or Prevent

Unauthorized Entries of Premises. The system is admittedly imperfect

insofar as 1t represents only an initial attempt to classify and rate the
items considered. The ratings are not based upon detailed, scientific
testing of individual devices or combinations of the devices considered,
but are geared to provable factors of cost and average timés required to
defeat the intended purposes of the items under different modes of
attack. Even in its imperfect form the system has achieved a measure of
recognition nationwide as judged from reports of its dissemination that

have from time-to-time come to the attention of the APD and ATAC.

2) An Initial Federal Security Code—Minimum Building Security Guide.

As part of the Alexandria experiment, RAC analysts participated in the
development of this guide by NILECJ for the Federal Insurance Administra-
tion, HUD. The guidelines have achieved recognition nationwide as also
judged from reports which have come to the attention of the APD and ATAC.
More importantly for purposes of the program, however, is the fact that
the initial guide forms the prospective basis for a Building Security
Code which the City may adopt given a successful outcome of the planned

experiment.

10
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3) A Minimum Building Security Guide for the Stevenson Avenue Housing

Project in the City of Alexandria. This guide is less-comprehensive than

the above but is consistent with its thrust. Had the builder of the
Stevenson Avenue project chosen to adopt it, the problem of "hardening"
Premises for test would have been solved in 1971. Even though unused
for this original purpose, the Minimum Building Security Guide augments
the basis for eventual action by Alexandria in respect of the proposed
Building Security Code.

4) Development of a Citizen Educational Program. The original plan of

action called for the development and implementation of a community
education program on burglary prevention with a view to predicating the
program on the results of the experimental test. Owing to the lack of
such results, the City has been unable to develop the education program
as originally envisioned. Nonetheless, in November 1972 a film was
developed in cooperation with the Northern Virginia Planning District
Commission on Burglary Prevention and through April 1973 this film had
been shown more than 47 times to over 1300 citigzens. Personnel of the
APD are on hand during film showings to discuss and explain its content,
and also to supplement it with handouts depicting various types of locking
devices and security procedures which citigzens may employ to improve the

security of their residences and places of business.

%) Historical Data Base. Certainly one of the most significant accom-

plishments of the Alexandria project to date is the assembled base of
machine-coded data on the incidence of burglary in the city during 1971.
The data were so gathered and compiled as to permit analysis under
multiple modes; i.e., by census tract, by point of entry, by types of
premises, by modes of attack, ete. Also formiﬁg part of this data base
and comprising an integral element of the experimental test to be
performed are the results of the environmental survey of the 1000 premises
of the experimental group. Through this survey it has been established
whether the premises are above, at, or below avorage for their class in terms
of degrees of protection offered against burglary. Very few presently meet
the minimum security standards contemplated for the prospective Building
Code, and the establishment of this fact through the data base is itgelf

*
Cf. Progress Report of 19 April 1973.

11



———— - - W~

a significant accomplishment. This historical data base will be the

benchmark for comparative analysis of data acquired during the experimental
test.

6) Standardized Forms for Collecting and Recording Data on Burglary

Incidents. Another product of this project has been the development of

forms for the collection of burglary data for research purposes.

7) Improvement in Security Standards of 250 Premises. Apart from their

intended role in the experimental test, and apart also from the previously
noted achievement record of AFD personnel in winning the cooperation of
owners and tenants in the experiment, the hardening of 250 premises against
' burglaries in areas which traditionally experience a high incidence of

this crime, must be ranked among the accomplishments of the project.

12
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RECOMMENDATIONS

Based on this summary review of the Alexandria Burglary Prevention
experiment, and based also on its intimate knowledge of the history of
the program and the accomplishments and dedication of the APD in regard

to it, ATAC offers the following recommendations:

1) The APD should proceed to conduct the experimental test as originally
designed for as long a period as necessary to derive statistically valid
results at confidence levels and within limits of probabilities of error

acceptable to the City.

2) Upon successful outcome of the experiment, the City should move toward

the adoption of the proposed Bullding Security Code.

3) Upon indication of a likely successful outcome of the experiment, the
City should consider apprising the insurance industry, through appropriate
City and State offices, of the impact which relatively low cost "hardening”

has on the incidence of burglary.

13
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Appendix 1
MASTER WORK SCHEDULE

Work Effort
in

Prime

-3

Man-Months Schedule Item Renpon-~ % Complete 1970 1971 1972
RAC  Alex Output gibility {RAC Alex |JASONDJFMAMJIJJASONDIFMAMITASOND
2.5 1.0 1. Survey of information & development of
technical standards for devices
1.0 .3 A. Survey of information Reference sources RAC 60 - 2/7L
1.5 .7 B. Develomment of standards Standards for device  RAC 10 - 5/71
categories
4.0 2.0 2. Assesgment of devices & application of
gtandards
1.5 1.0 A. Survey and collect data on devices Listing & catalog of RAC 50 - 3/71
devices
2.5 1.0 B. Application of standards to devices Device categorization RAC 0 - 6/71
and assessment with standards (fit)
1.0 3. Preparation of Grant Report Mo. 2 Preliminary collection RAC/Alex Q Q — 8/ T
system
Preliminary standard
devices information
4.0 3.0 4. survey of information re: methods &
procedures for deterring burglaries
2.0 . 1.5 A. Survey of existing methods Data base on what has  RAC 30 0 2/
been done & results
2.0 1.5 B. Procedural information, prevention RAC 10 o} 5/7L
deterrence, other .
4.0 - 2.0 . 5. Development & application of standsrds
for evacuabing methods & procedures
2.0 .5 A. Development of evaluation technigues RAC 4/
2.0 1.5 B. Application of the techniques as Evaluation standards  RAC ! 0 6/7L
standards to the evaluation
1.0 6. Preparation of Grant Report No, 2 Effective ratings, &  RAC/Alex 0 0 — &/7

categories of devices




Appendix 1 (cont.) !
MASTER WORK SCHEDULE

Page 2 .
Work.Effort; ﬁrime 4 complete 1570 on wore
z Thatie ASOQNDII !
v hedule It Qutput sibility RAC Alex JASONDJFMAMJJASONDJ‘E‘MAMJJ
RAC _ Alex Scl e Ttem
6.5 13.0 7. Preparation of Evaluation System
-7 1.0 7a. Pre-evaluation system |
(1) Alex. P.D. Burglary Operation,
a description
i - ko ————10/70
i stem Description & anal. of Alex
.1 .9 (a) Survey existing sy: Descrlptlon b A Sea
out") initial & follow- )
o 10/70
= 1 05 (b) Information systems Analysis of alltllxlugust RAC 100 20  ————— 10/7
} ’ ) (trial analysis) burglary (l-month) oo
o 2 05 (c).  Interview detectives gummary of observations RAC 70 -
(@) Observe detectives at
burglary sites
(2) Design information system
i i "pi Alex - 50 10/70
ther police systems Description & "£illed
) . (&) Survey o ® i out" examples {good &
bad points) y
i - - 10/70
- .2 (b) Synthesize into one infor- Draft of information Alex
mation system system form 10/70
1 2 (c) Addition of environmental Pabulation of factors Alex 100 10 |
’ factors :
i - (0]
2 2 (3) Synthesize & design eveluation Evaluation plan & mas- Alex 10 11/7 ‘
) ) plan/c—rant Report No. 1L ter data recording Jorm | 541
.1 3,0 Th. Recording, monitor & eveluation of |
the system . 8/71 J
1.0 A Collect & record all master form Data bank, computer or Alex - ——— ‘J
information other {new analyst on
‘board) {
0.3 B. Monitor all input functions Monthly scan of data Alex - 0 e e e e ee e e e |

to assure complete
collection ‘

{insure full sets of data)

Appendix 1 (cont.) !
MASTER WORK SCHEDULE

, Page 3

i Work Effort |
in Prime
Man-Months Respon- | * Complete e wn ” 72
RAC  Alex Schedule Ttem Output sibility | RAC Alex] JASONDIJFMAMIJTASONDIFMAMIJIASOND|JS
0.7 C. Monitor burglsry occurrences Implementation of im- Alex - 0 X X X
provements in system.
1. Maintain burglary trend data Respond to data indica~
by patrol ares & sub-area tors (record response
2. Continuously monitor & record action teken)
status of patrol boundarles,
type & freq., street lLighting,
private police coverage, &
other factors which may affect
burglary
s 0.1 1.0 D. Evaluate utility of the system Preliminary evalustion Alex/RAC o [ X X X
(.1) =3 1.0 Tc. Modification of evaluation system &
updating of ‘previously recorded data
= .3 A. Implement modifications to system; Revised date forms Alex - [ X X X
facilitate operational application procedures
to insure realistic measurable data
'{ PR3 .5 B. ~ Perform interim analysis of recor- Informal reviews, Alex (o} 0 X X X
| ded date to test adegquacy of system critiques (what can
| the system tell us?)
2 C. Tmplewent medifications to system Revised data forms, Alex - 0 X X X
to improve analytical output procedures ....
: .1 40 74. Instellation of pilot projects Begin to collect data Alex o 0 9/l ———————— 3/72
| 1.0 4.0 Te. Recording of data, monitoring Program results Alex 0 o] 11/71 1/72
‘ evaluation
: k.5 7f. Preparation of evaluation report Report BAC/Alex 0 0 9/72 1/73
0 k4.0 ‘8. ‘Preparation of building security code
: & amendment to others
;l a. Survey of information Required code/legis-  Alex - 0 9/TL
! lation
- 2.0 b. Prepare with administration —12/71
; o 3.0 9. Development & selected implementation Program Alex - [+]
r

of educational program

—3/72



s

.
'..., .
ﬂ; J ;l

H
I

il

Appendix 2

EXPERIMENTAL DESIGN

t




Appendix 2

EXPERIMENTAL DESIGN

I. INTRODUCT ION

In Grant Report Number 2 the Research Analysis Corporation (RAC)

suggested standards for the use of security hardware to reduce the

‘ 4 ! '
| . d
b i 4 7

occurrence of burglary. Before adopting these standards the City

must apply them under. experimental conditions to evaluate the

effectiveness of rated security hardware in reducing burglary
occurrences. To make this evaluation, RAC has designed an experi-

ment, based on statistical methods of hypothesis testing.

IT. ELEMENTS OF EXPERIMENT

A, Experimental Group

The experimental group is a group of sites (townhouses,
offices, etc.) which is of workable size and which has a
relatively high average probability of burglary during the
test period. This group will be divided into the test group
and the control group.
B.  Test Group
The test group includes sites chosen randomly from the

experimental group to be established as "hardened sites.
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Control Group

The sites remaining in the experimental group after test
site selection constitutes the control group. It is assumed
that the only difference between the test and control groups,
aside from size, is the degree of "mardening" against burglary.
Test Period

The test period begins after the test group is "hardened"
and continues for about one year or as long as necessary to
draw the required sample of burglary incidents from the

experimental group.

Historical Period

A period of two or more years previous to the test period
will constitute the historical period. Data analysis will be
concerned with differences between burglary data collected

during the historical and test periods.

Data Analysis

The data collected will be analyzed in terms of the burglary
experience ratios for the test group and the control group. If
these ratios show the test group experience greater than the
control group, it may be concluded that the standards are not
éffective. However, if the ratio shows that the test group
experience is less than the control group then it must be

determined whether the difference is sufficiently large to

support a conclusion that the standards are effective.

Evaluation Method

The determination will be based on statistical methods of

hypothesis testing which are described in detail in Section IV.

2-2

ASSUMPTIONS AND CONDITIONS OF EXPERIMENT

The distribution of burglaries throughout the City of
Alexandria will be the same during the test period as it was during

the historical periocd. The monthly variation in burglary incidents

is compensated for by using historical data (2 years or more) which
covers a longer period of time than the test period.

During the test period, additional "hardening" by individuals,
rather than by the City, will be proportionately distributed
throughout the experimental group, and the security level will also
be proportionately distributed. This will be verified by field
surveys taken before and after the test period.

Changes in land use and occupancy will be distributed through-
out the experimental group in the same proportion as they were during
the historical period.

Changes in police patrol boundaries; (type, frequency, etc.)
street lighting, private police coverage, renewal projects, traffic
patterns, and other factors which may affect burglary will be
proportionally distributed throughout the experimental group.

"Spill over" experience and recognition of "hardened" sites
will not be a factor because of tpe selection process of the sites
to be hardened.

The experimental group will contain homogeneous categories of
premises with a high incidence of burglary experience. Certain

types of structures will be .excluded.  The smallest geographic area

to be used will be one block face.
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Iv.

A test period of one year will eliminate seasonal variationg
in data and will permit additional time, if necessary, to gain
an adequate body of data for statistical purposes.

There shall be no change in the manner in which the City of
Alexandria records and counts its incidence of burglary and attempts,
and the data collection process used during the historical period
will be maintained, unchanged, during the test period.

If the difference in burglary experience is such that the
hardened group receives proportionately fewer "hits" than the
control group, it is assumed that thig difference is attributable
to the hardening, because to the extent possible, except for size,

the two groups have been selected and maintained to be otherwise

equivalent.

DETAILED DESCRIPTION OF THE EX PER IMENT

A, Selection of the experimental group.

1. The practical constraints of time, manpower, and money
indicate that it is feasible +o establish a test group
of at least 250 potential burglary targets.

2. The statistical constraints for relative sizes of control
and test groups ideally would make the control group equal
in size to the test group, but the control group size may
be as much as four times the test group. Additional con-
sideration for the minimum sample size of burglaries
necessary for valid hypothesis testing has indicated that

a control group of 750 potential burglary targets would be

appropriate,
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3. Thus, an experimental group of 1,000 potential burglary

targets has been determined.
9

L, The experimental group will be composed of geographic

areas of at least one block face which have histories of at
least 15 percent per year burglary incidence. Within these
geographic areas certain types of commercial and public
structures will be excluded in order to achieve homogenelty
of the experimental group and to reduce the expense of
hardening., Selected in this way, the experimental group
largely will includé townhouses, basement and first floor

garden apartments, and certain small businesses.

5. Upon selection, each of the 1,000 potential targets will

be uniquely identified by a number designation to facilitate

random selection of the test group.

Selection of the test group

In the selection process the test group will be stratified
to include the same proportion of premises as those existing
in the experimental group (i.e., for an experimental group of
1,000 targets and a test group of 250 the ratio is L),
Therefore, there should be one i‘fownhouse, in the test group for
each féur’ﬁbﬁhhouses in‘the experimental group, and similarly
for each other type of premise.

The random selection will be done with a table of random
numbers in the customary way.

Selection of the control group

The control group selection will occur simultaneously with

the test group selection because the test group plus the control
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group make up the experimental group. (Thus the control group

will be 750 potential burglary targets stratified in the same

proportions as the experimental group and the test group).
D. Hardening of the test group by implementing the standards

1. A field survey will be made to describe each potential
target in the experimental group and to determine the
current degree of hardness. ‘

2. The degree and extent of hardness achieved on the test
sites will be determined from the survey data, the
historical burglary experience relative to points of entry,
the burglary standards, and the program constraints such
as time, money, etc.

3. The standards will then be implemented in the test group
to a feasible degree and extent of hardness. If for any
reason implementation cannot be carried out for some of the
potential targets in the test group, replacement potential
targets must be drawn from ghe‘control group by the same
random process, and those potential targets that are
replaced now become part of the control group.

E. - Data Collection

1. As stated in the assumption, the specific period of time
for the data collection will be a minimum of one year to
compensate for seasonal variations and to permit additional
time, if necessary, to gain an adequate body of data for
statistical purposes.

2. In this pericd of at least one year, and based upon

Section IV, A, k, (15 percent per year incidence rate), it is
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expected that approximately 150 burglaries will occur
against the experimental group. Should more than 150
burglaries occur, the conditions for valid hypothesis
testing are improved. On the other hand, should fewer
than 150 burglaries occur, data collection must continue
beyond one year until at least 150 burglaries have occurred.
The data acquisition plan developed and used during the
first year of the grant will be continued for the data

collection period.

F. Analysis of Data

1.

For the convenience of discussion the experimental
group shall be symbolized as E, the test group after
hardening as T, and the control group as C; also, B shall
symbolize the burglary experience in the historical data,
and b shall symbolize the burglary experience during the
experience,

It should be noted that the division of the experimental
group into two groups correspondingly divided the
historical data into two groups—the burglary experience
against the test group and the burglary experience against
the control group; thus the historical experience and the
experimental experience respectively are symbollzed:

E(B) and E(b) for the experimental group,
T(B) and T(b) for the test group, and

¢(B) and ¢(b) for the control group.
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3.

The analysis of the data will be concerned with
differences between the ratios of historical experience and
experimental experience for the test grow and the control

group, or is

E%P—%%I%%Z ?
G(b C(B

Note that the ratio g%g% may vary from zero to an
indeterminately large number depending upon which T of the
many possible T's is drawn from E. Because T for the
experiment is to be representative of E relative to the
historical experience as well as the kinds of structures
in E, the average g%g% for all possible T's must be used.

Under the null hypothesis that the security hardening

will make no difference in burglary experience, if:

I(b) , (Z(B)) ..,
c(b c(B 8>

there is insufficient reason to reject the hypothesis;

however, if:

(b
o) < (58 ) e

then, we must determine whether the difference is suffi-
ciently large to warrant rejecting the hypothesis, and to
conclude that the standards are indeed effective in pre-
venting burglaries. Statistical methods of hypothesis
testing will be used to make this determination. In all
such methods.the analysts risk rejecting the hypothesis
when it is in fact true (error of the first type, a), or
accepting the hypothesis when it is in fact false (error

of the second type, B).
2-8
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Thus, the null hypothesis, Ho’ is formulated as:

HO : %%%%—2 <g g > avg.

Because E = T + C, the distribution of burglaries
against E is binomial. To limit the risk of an error of
the first type an o equal to 0.05 (or as close to this
value as possible) will be used to determine the rejection
number, RN, the value(s) of T(b) for which the hypothesis
will be rejected.

Thus for E = 1,000.and T = 250 then C = 750 and

(B) _2%0 .1
(CB >avg. —750 3 .

With S = 150 (the number of burglaries against E during
the data collection period), reference to a table of the
cumulative binomial probabillity distribution gives a RN
equal to 29 (for an o equal to 0.04167).

Thus for T(b) equal to or less than 29 reject H_.

Against an alternative hypothesis Hl

T(B _
Hl $ (C B ) avg. =

Using RN < 29 to reject H gives a B equal to 0.61307

i

(or 61 percent of the time one will fail to reject the
hypothesis Hg when he should). Similarly against an

.

alternative hypothesis H2 H

. T(B

Hy & 5(B)

1
avg. = 5

using RN < 29 to reject H_ gives 0.21859 for B.
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V. ANALYSTS AND EVALUATION OF BURGLARY DATA

The following statements are presented as merely indicators
of the analysis that may be included in Grant Report No. 6. It is

anticipated that when the data are collected other desirable

analyses will be indicated.

A. Additional use of the experimental test data in analyzing llll
s .
the burglary experience for sub-sets of data within the L Appendix 3
experimental group (e.g., a test and control group analysis m; TIME REQUIREMENTS FOR RKECOMMENDED METHODS OF HYPOTHESIS TESTING
of garden apartments, ete.). m
B. Analysis of the test group burglary experience relative M | ‘
to a point of entry and éreas hardened. m:
C. Further analysis of the experiment test data in order to ——
measure to what extent the "standards" were effective (e.g., n‘l
implementation of the Burglary Standards reduced the incidence -l
of burglary of the test group by x percent). | ‘
D. Use of the Chi Square analysis in a "goodness of fit" sense
to measure the significance of deviations of actual experience . A '
from expected experience for the several classes of targets n
in the experimental group. m
MR
L
U a
e
2-10 m
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Appendix 3

TIME REQUIREMENTS FOR RECOMMENDED METHODS OF HYPOTHESIS TESTING

Notes:

Hypothesis -

Type 1 error -
Type 2 error =~

Critical number -

Burglary rate -

The hardening of test premises to a standard
significantly higher than the average levels of
security existing in the experimental group of
premises will not result in a difference in
burglary experience.

Reject the hypothesis when it is true.

Accept the hypothesis when it is false.

If burglaries in the test group exceed the
critical number, accept the hypothesis. If
burglaries in the test group are less then the
critical number, reject the hypothesis.

The percentage of premises in the experimental
group which have been burglarized in each of the
past two years.

TEST WITH A FIXED SAMPLE

Total
Probability Burglaries Weeks Required
of in If Burglary
Error (%) Experimental Critical Rate Is:
Type 1 Type 2 Group Number 15% 19%
5 53 150 29 52 b1
10 10 456 102 157 125
10 15 357 78 123 98
10 20 301 65 104 82
10 25 256 54 88 70
SEQUENTIAL TEST
Probability Weeks Required
of If Burglary
Erroryg%z Average Sample Size Rate Is:
Accept H =~ Reject H_ Accept H_ Reject H_ 15% 197,
5 50 67 119 41 33
5 5 359 380 131 104
10 10 238 252 87 69
10 15 189 222 77 61
10 20 156 195 67 5k

3-1
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APD FORMS 157 AND 158
BURGIARY DATA COLLECTION
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Cfficer

PATROIMAN'S DATA SHEET
BURGTARY STUDY

Case No.

Date Surveyed

Complainant

Address

DOCRS

Lock and Alarm in

ll! Alex. P. N. Form 157 3-0-71

i

h-1

) . Primary Tock Primary Yock Mechanism Use During B&E
'l'l FIR|S|B FIR[S|B FIR|S
i "lone 01 0]0] O} None 0[|0]010|No Lock; Not [0]|O|O
- _ 1 Alarmed
M; . Snaplatch 1/21}1]1] Tumbler Types 113311 Locked; Not 1111
o i fock In Knob-Standard Alarmed
. ‘ “raplatch With 2121212 Lock in Door-Standard {2 |2 | 2 | 2 | Locked; 21212
m; i Jead Man - - Alarmed
W] | orizontal Dead Bolbt{3|3(3}3 Tock in ¥Knob- 313|3|3|Unlocked; WMot |3}|3]|3
' | Tess Than 1" Pick Resistant Alarmed
hinaat ' Vortical Tead Bolt L L |L|L Lock in Door- blL{Lh|Lk| Unlocked; Libhth
.J Iess Than 1" Pick Resistant Alarnred
7 !Horizontal Dead Bolt|5| 5|51 5| Spring Type 5{515]5
L “ore Than 1M . COIDMENTS &
-l' “ertical Dead Polt |6} 66| 6| Combination Lock 616|616
o ’ore_Than 1"
] . Chain Lock 7 Electronic 171717
-} L’:{or‘izon‘oal Bar 818{88
i
-} ! Padlock 9191919
i P
-l : Auxiliary Lock
) Auxiliary Tock Mechanism & Status During B&E
FIRIS|B FiR |S |B
m “ong 0101J0| O |None 0|l0f{0 {0
B !—Snaplatch 111(1]1|Tocked 101141
l]lln Tumhlexr Type
R 3na~latch With 2121212 | TLocked 21212 |2
Dead Man Combination Type
nlj Unrizontal Dead 3olt|3 {31313 | Locked 313313
R | Tcss Than 1Y Cther
{Vertioa". Tead olt |(L[L {L|L |Unlocked LTL L [h
. L Leos Than 1V Tumbler Type
!IIJ “torizortal Dead Bolt{5 |5 |5 |5 | Unlocked 5{515(5
- | vore Than 1" Combination Type
__ Vertical Dead Bolt |66 |66 |Unlocked 616|616
: tare Than 1" QOther
!l!], WS} ' Chair Tock 7
m % orizontal Par 1818
T | padlock 919199

QA T




WINDOWS !
Framing and Hardware Window & Alarm Status During B&E
FiR
No Window (Cross out letter) FlRIS!B S8
Vood Framing - No Hardware ofoj{olo No Window 0101010
Standard Hardware 1]1f1]1 No Lock; Not ilarmed 1i11141
Security Hardware, Keyed [2]|2|2| 2 Locked; Not Alarmed 212122
Security Hardware, Pinned | 3| 3|3} 3 Locked; Alarmed 313133
Security Bars/wire mesh LlLi{bLlhk Unlocked; Not Alarmed LibLilLil
Metal Framing - No Hardware 5/5(5|5 Unlocked; Alarmed s|{5151{5
Standard Hardware 616|616
Security Hardware, Keyed {7171 7| 7
Security Hardware, Pinned | 8 8|8} 8
Security Bars/wire mesh 9191919
ARTIFICIAL LICHTING ATARMS
Extericr Exterior - Interior System Status
Light Intensity Type 2y
Mone O} None 0 |lone 0 No Alarm 0
Front 1| High 1 |Front Only | 1 Local Alarm 1l | System On |1
Rear 2| Average 2 | Throughout | 2 Local & Central 2 | System Off |2
Side 3| Low 3 |Accent or Central (Silent) System
Front & Rear|L | Unknown L {Random 3 Auto Dialer 3 | Inoperable |3
Front % Side|5 Telephone Monitor |L
Side % Pear |6 lotion Detector 5
Front, 3ide Other Direct Line.
and Rear 7 to H.Q. or Private
Apency 6
MISCELIANEOQUS
How Long Has Was Lock(s)
Occupancy at Time of B&E Resident Lived There;| Changed When Dog?
or Business Operated | Present Occupant '
There? Took Over?
Unit Unoccupied {O |Adjacent Unit(s) Unknown 0 | Mo Change In lio Dog |0
Ho Adjacent Uunit ILess Than 1 Mo. 1 | Lock(s) When ;
in Building 0 | 1-6 Monthe 2 | Occupied i Dog
Unit Unoccupied & 6 Mo.-1 Year 3 Inside |1
Evidence of no Adjacent Unit 1-3 Years L | Primary Lock(s)
Uccupancy 1| Unoccupied More Than 3 ¥rs. |5 | Changed Diog
: (same building) |1 Outside |2
Unit Occupied 2 Auxiliary
idjacent Unit Lock(s) Changed
Occupied
B (same building) |2 Both 1 & 2 Above
Lo Side 9

! ! s : # n
—_— o - W " . ) ; )
s .

PICTORIAL AID FOR COMPLETING
DATA FORM I57

51 ST o
=

SNAP LATCHES

SNAP LATCHES
WiTH DEAD MAN

O

\ J 1) S
G J—o =
0 GI:[ o t@ VERTICAL
. llo DEAD BOLT LESS THAN 1
k | O | r
HORIZONTAL

DEAD BOLT LESS THAN 17

~——

)
L)

HORIZONTAL DEAD
BOLT 1 OR MORE

VERTICAL DEAD BOLT
"+ 1" OR MORE

CHAIN LOCKS

HORIZONTAL BARS

ALEX. P.D. Form I57A 3-2-71



FOLLOW-UP DAUA SHEET
BURGIARY STUDY

&

f
Officer Case Nos
g @ _
Date Surveyed Complainaxt.
‘ LOCK IN DOOR
- Address
'. i‘E LOCATION BUTIDING CONSTRUCTION
I ' FISIR
3
“_g On Msin Street 1 Downtown 1 Glass 111
On Side Street 2  Suburb 2 Masonry 21 2
n On Rear Street 3 Development/ 3 Wood 31313
' ~ Shopping Center |
< : . In Alley L ’ Metal Over Glass LlbL|h
m : — ’ Other 51515
TUMBLER TYPE o ,
_Jf ROOF ADJOINING BUIIDINGS
.C_on§trug_t%i0n‘ Opening Configuration Security
) 'l Unknown | 0! None 0 | Attached/Same Configuration | 1| Sams Security/Lighting
0 .
6‘ '—""‘"'% . Shingle | 1| Skylight 1| Separate/Same Configuration | 2 | Known Security
U] -J Slag ! 2 | Emergency Exit |2 | Att./Different Configuretion| 3| Better Lighting
ﬂ m Metal i 3| Both 1 & 2 Above 3 Sep./Diffsrent Configuration| | Both Security& Lighting
{
o ’ M -
SPRING TYPE T o DOCRS
;"—' 0 IFTR s 1B FIR]S
m 1 No Doors 0j0| 00 No Doors 00O
I
Z | - Gla 1/1({1/1 Wood Jamb: Hinged Inward 11141
7 294 W o
Z Z V”Z T Glass & Wood 21222 Hinged Outward 2 12212
" s1idi 313(3]3
é ]a m Wood, Solid 303[31}3 514ding
é/ 7 2 Wood, Paneled LibLh| L |L Overhead LibLh Lk L
e | m . Wood, Hollow 515|515 Motal Jamb: Hinged Imward 515|155
T : inged Qutward 66|66
CASEMENT TYPE V/INDOY SASH TYPE WINDOW m Metal 66166 Hinged Quiwar
2 ' Metal & Glase f 7171717 S1iding 17t 7217
Ll m Metal & Wood E 8,888 Overhead 8§ |18(8 |8
’ Other 1919]9]9 Other 919 (9|9
[l! Alex. P. D. Form 158 = 3-2-71 L-5 Side 1



WINDOWS

FIRls]B F[R[S|B
No Windows 0|00 No Windows 0j0(01{0
Fixed Type N B i A Plate Glaas 111(1]1
Sash Type 212122 Sheet, Single Sirength 2122 .2
Casemsnt Type 3(3[13(3 Sheet, Double Strength 3131313
S1iding(Horizontal) LiL|klL Safety bibk!{blh
Display 5/5|5|5 Laminated 515/5(5
Insulating 616616
Plastic 17177
T4&ADSCAPING NATURE F POINT OF ENTRY
Choose up to L
No Iandscaping 0 Not Concealed | O | Kot Weskest Pt. | O
Trees & High Shrubbery 1 Concealed 1| Weakest Point 1
from View
Low Shrbbery 2
Wooded Area 3
Wooded Side(s) L COMMENTS :
Front Fence or Hedge 5
Side Fence or Hedge 6
Rear Fence or Hedge 7
Fence Four Feet or More 8
Fence ILess than Four Feet 9
h-6

Side 2

i)
&
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BURGIARY STUDY

Instructions For Complcting Form 158

.-

In General

Form 158 is used in conjunction with P.D. Fornm 157 to gather data on the
physical characteristics of burglarized buildings. Form 157 is completed
by the patrolran raking the P.D. 7 since it includes data that could change
soon after the burglory. The information on Form 158 is less likely to
change and can be collected by officers in the Identification Bureau or
other personnel who investigate the burglary at a later date.

To complete the follow-up data sheet, the investigator should check ons
number in each column on both sides of the forn.

Sorme colwrms are grouped in scctions ard headed by F, Ry S, or Be This
represents the Front, Rear, Side(s), and Basement of a building. The
address or strcet side of a building is the front. The sides of a
detached building are usually alike and can be describsd in one colunn.
If onz side is attached to another building, report on the exposed side.
The construction of doors and windows on one entire wall of a building
should be desecribed by checking one number in each column provided for
that wall, If there are different types of doors or windows on the

same wall, describe the one thot appsars to be the most insccure.

Adjoining Buildings or Units

The adjoining building or unit is the residence, store or apartnent next
door to the onz burglarized. If a house is burglarized, consider the
house(s) next door. If an apartment is burglarized, consider the apartrent(s)
down the hall. The adjoining building or unit rmay have a higher level of
sccurity as indicated by burglar alarms or securlty hardware. There may
also be brighter lights next door. This information should bz indicated

in lhe proper columm, If Lhere is no apparent difference in sccurity

levels of adjoining buildings or units, check "O0."

Doors
The door(s) on each wall should be described according to the materials

and categories provided. For apartments, offices, or stores that are
entered fron 2 hallway, describe the hallway door as the front door.

Windous are gensrally cither fixed or movoble. Movable windows are either

sash, casement, or sliding. Display windows are fixed, but should bz
checked as "display" whon usad on storss or offices.

4-7



Landscapirg

When the point of entry is on an exierior wall of a building, landscaping
can be a security factor. Chezk up To four factors in this colunn that
apply to the burglarized building. ' Mo Landscaping® would apply to
apartments above the first floore

Nature of Point of Enbry

If the point of entry is concaaled from the view of passersby or other
tenants in the building, it should be indicated. Also, indicate whether
the point of entry appaars to be the weakest entrance to the unit
burglarized.

-8






