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The increasing frequency of occurrence of armed bank robbery in the Washington.
D.C. area and throughout the nation has caused grave concern among the nation's
bankers and Taw enforcement personnel. As a result of this concern, all major
financial institutions in the Washington, D.C. metropolitan area were surveyed
in 1978 regarding various aspects of their experiences with the robbery situation.
A great majority (246) of banbs, savings and loans, and credit unions surveyed,
responded. Initial figures indicate that bank robbery was a relatively common
occurrence amongst financial institutions in the Washington area in the ten year
period from 1968 to 1977. Over &7 percent of the banks responding were robbed at
least once. Among the 246 financial institutions responding, there were 507
robberies in the ten year period. This averages to over two per institution.

In an attempt to ascertain the characteristics of banking institutions which
contribute to their being robbed, three separate methodological approaches were
utilized. The first, an ordinary least sauares regression was used to analyze
the rate of rohberies per year. The second two were logit regression models
which were used to analyze the prebability of not being rohbed versus the oroba-
bility of being robbed one or more times. 1In all three models it generally
appears that cize and case of accessibility are the two major factors associated
with being robbed in the Washington, D.C. area. More specifically, we found that
after controlling for the amount of time a facility had been open savings and
Toans had the highest probability of heing robbed, followed by banks and then
credit unions. We also found that facilities with more entrances (whether they
were banks, savings and loans or credit unions) were more likely to be robbed,

that facilities which had only direct entrances were more frequently robbed

T

than those with other entrance darrangements, that facilities with only corridor
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entrances were less likely to be robbed and that the robbery rate for facilities

with both direct and corridor entrances mediated the robbery rates for direct

“ only and corridor only facilities. Additionally, facilities with larger numbers

of teller stations also tend to ho associated with higher robbery rates. To
reiterate, these findings seem to suggest that larger, more easily accessed and
in general more convenient facilities have higher probabilities of being robbed.
As far as sccurity devices aro concerned facilities with Security guards tend to
be Tess frequently robbed while the findings relatirg to the number of visible
surveillance cameras is confounded or inconclusive.

Since the extent of security measures was somewhat confounded with the
physical and financial size of the institution, the present study could not
contribute much useful Fnowledge to the efficacy of security devices. Future
investigations should attempt to hetter distinquish these issues by obtaining
realistic measures of institutior size in terms of financial backing, cash and
customer flow in order to hetter d*¥ferentiate the importance of these factors.
In addition, better chare.*erization of the institution's geographic location,
by such indicators as tie lacal sacio-economic conditions (possibly available
from census information) would appear to be salient additions to the robbery

equation.

*The data analyzed in this report was collected for the Federal Prison System's
Office of Research by Peter L. Nacei in collaboration with Special Agent

Clyde Whitson of the Federal Burcau of Investigation with the cooperation of
the District of Columbia Bankers Assoaciation,
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PANK ROBBERS - SURVEY OF BANKS

William G. Say]gr and Michael Jahus

Introduction
This study examines the characterist%cs of banks in the Washington, D.C.

area which contribute to their being robbed. The study reflects a cooperative

effort between the Federal Prison System and the Federal Bureay of Investiga-

tion which began in 1976.
The effort was a reaction to the alarming increase in the rate of bank
robberies both in Washington and in the rest of the country at that time. The

facets of bank robberies which will be examined are the characteristics of the

banks which were robhed. This examination may contribute useful knowledge to

the nature of the bank robbed or the robbery situation which may, in turn,

contr1bute to the advancement of physical deterrence to reduce the number of
&)

bank robber1es.

The analysis is based on responses to a survey distributed to all financial

institutions (Banks, Savings and Loans, and Credit Unions) in the Washingtqn,

D.C. area in 1978. The great majority of institutionsﬁresponded (N=246). Those
not responding generally did not for reasons of inapplicability to the robbery °
situation (e. g. a pfivate crediﬁ union which handles no césh.) )

The substantive areﬁﬁ probed by the survey included:

- Architectural characteristics of the bank, such aS how many customer
entrances it has, or whether or not these entrances are on the ground floor.

- Access1h111ty to transportation such as parkwng uva11ab1]1ty, nearness

to maJor traffic arteries.

I

- Security features, such as the presence Of/guardgg bullet proof g1ass,

and surveillance cameras.

’ O
- Personnel..characteristics. such. as_the proportion.of male to female_tellers.

7 - Robbery characteristics such as the number of robberies per year for the

ten year period from 1968 to 1977.
A1l of tﬁe above areas have some intuitive re]atianship to bank robbery.
. FBI Special Age;t Clyde Whitson noted in a "Washington Post Magazine" article
in 1976 that the attitude of the "friendly banker" and the structurally more
inviting aspects of bankingﬁmay be contributors to the increased frequency of
bank robberies. The FBI has noted that getaway cars are used in about 80 per-
cent of all robberies lending credence to the idea that rapid getaway routes
may be an important consideration contributing to the robbery situation. Therg
is sohe indication that female tellers are more likely to be the target of pre-
dominantly male robbers. As far as bank security is concerned, banks have been
under heavy pressure from police agenices to increase their protecion,{yhile
banking groups such as the 6istri§t of Colurbia Bankers Association have been
fau]t?ng the Criminal Justice System for the higher incidents of robbery.
One resolution to the problem will be the determ1natwon of physical charact-
~ eristics which prov1de the type of security that po]lce organlzat1ons recommend
at a minimal cost, while providing the kind of environment which banks find ap-
pealing to draw in business. What needs to be ferreted out therefore ére the
kinds of qubtrusive physiéa] devices thchﬂdo the best job of securjné‘the fa-
NS ;

cility. By focusing on the implementation and maintenance of thesg devices insti-

tutions will spend .less money on me?hanisms which are not as adepf:at protecting“
particular fac111t1es g1ven for example, the type of facility, 1ocat1on and other
characteristics. Th1s would also a]]ow for a conccntrat1on of efforts on the de-
~ velopment of security devices wh1cb best meet the environmentally aesthetic and
ease, or accessibi]ity»characteristjcs dﬁsired by the banking organizationé.
T lihat we hope to determine froﬁxthgfpresent analysis is an indication of the
- physical character1st1cs which esttéh/at the time this questionnaire was com-
N_.,,_m._pleteduthat—have*been.eqthermmone~or»Jess«frequently associated with banks which

have been robbed. In this sample of banking facilities we expect to find

B P . 9
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(hypothesize) that more convenient facilities (larger facilities with large

numbers of teller stations, walk up and drive in-stations, longer hours, ample
parking and quick access to highways, and a friendly less secure looking envir-
onment) will be more susceptible to robberies.

Some Univariate Descriptive Results

Some interesting descriptive characteristics excerpted from responses to

the survey are described balow!

- Among the 246 finéncia] institutions SQrveyed, tﬁere were 507.robberies

over the ten year period covered by the questionnaire. Thigfaverages to over

o

two per institution.

- 62% of all banks surveyed were robbed at least once. 12% 6? the banks
indicated that they had been robbed more than four times.

- Only 12% of the banks indicated that they/used guards (either armed
“uniformed, unarmed uniformed or plain ¢lothes). o o

- 73% of the banks utilized some form of visible surveillance Cameéas.

- 44% had bullet resistent barriers which separated tellers frsm customers,

- For the FY 1976 83% of all responding banks reported either a majokity of
female tellers or all female tellers. .

Multivariate Modelling Strateagy~

[

The analysis which follows consists of one ordinary 1east squares regress1onU
and two 1091st1c (logit) regression models. The design of the survey question-'

naire pgec]uﬁed (without discarding a large amount of data) the parsimony achieved

by one inclusive mbde] Each of the three models presented Operat1ona11zes the
o measure of banP robbery incidents in a d1fferent manner. ’ £ ”
For the first two models we discuss, we have limited the scope of the chdrac~
teristics to those of a physical nature since the questionnaire asked about (and
these analyses mode1) bank3chanacterastlcswwhachwexmstedwdunxugwthe~£4scaJ~¥ean_~_m_w_*

1976 while the robbery informatipn was collected for a ten year period ranging

from 1968 to 1977. In order to avoid wasting all of the data relating to the

number of robberies prior to Fiscal Year 1976 we opted to look at the relation-
ship or association between banking characteristics and the number of robberies
per year in the first model, and the occurrence of no robbery, as opposed to
any number of robberies, in the second model we present. While it does not make

any logical sense to talk about banking characteristics present in Fiscal Year

;‘}976 causing robﬁériesbwhich occurred prior to that year these models do allow

oW @ N \\\\ . o I
us to look at any association which might exist between banking characteristics

and the otcurrence of robberies, if we can assume that the characteristics of

banks which we choose to Took at have remained the same over the ten year period.

For this reason, we chose to look only at the physical characteristics sin;e
it is more Tikely that these would have rémained constant over the ten year
period, whereas many of the other characteristics are much less stable and are
thus less likely to have been the same (in previous years) as they were re-
ported to be in Fiscal 1976 (e.q., ratio of male to female tellers). How
realistic this aésumption is (about the stability of the physical character-

jstics over a ten year pefﬁod) can probahly be best assessed by members of the

~ banking community.

The variables were selected for their 1ntu1t1ve (theoretical) appea1
though it was additionally necessary to weight this selection cr1ter1a by the
content quality of the items (i.e., the -degree of ambiguity in the item, the
amount of variance in the item, and the amount of missing data). Table 1
sho¥§‘the variables used in the ordinary least squares regression analysis
dlong with their distfibutiona1 characteristics.,,

The Ordiriary Least Squares Regression Mode1

* While the 1ogit models (described Tater) will address what contr1butes most

t§u-~ﬁ_w_~»_to—be4ng.nobbedwatmleast~once»as*opposedntownotwbeqng~robbed at a]] they w111

not tell us anythlng about what contr1butes most to be1ng robbed mu1t1p1e txmes

o
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To assess this we created a rate variable, the ratio of the number of times
ggbbed to the number of years (out of the ten observed) the facility had been
“open. Since ratio dependent variables frequently relate to independent vari-
ab1es in a nonTinear (in the variables) manner we used the maximum 11ke11hood
method suggested by Box and Cek (1964) for specifying the correct funct1ona1
form for which the parameters should be estimated. This nonlinearity stems

from the positive skewness of ratio variab]es, the transformation reduces the
skewness creating a more symmetric d1str1but1on The/indepcndent variables
(except for the number of cameras and the number of teller stations) were all
categorical variables and were coded in an appropriate manner (see Table 1).

The number of cameras and the number of teller stations were transformed by

the natural log to alleviate the positive skewriess in these measures. Table 2
shows the results of the estimation procedure. The equation fits the datafrea-
sonably well. The F ratio (the raeio of the explained variance to unexplafned
variance) indicates that the explained variance is eleven times larger than

the unexplained variance. This rat1o tells us that we can reject the null
hypothesis that all the coeff1c1ents of the equation are not statistically: u%f- i
ferent from zero, or in other words, the hypothes1s that the independent varﬁ \\
ables make no stat1st1ca11y significant contribution to exp1a1n1ng the var1aﬁte Q\
of the depnndent var1ab1c The critical F value at p = .001 for 4 and 213 de-
grees of freedom is 3.27; Thus; we are 59% certain that we are correct in
rejecting the null hypoehes%s and hence that one or.more of the independent
variable coefficients is différeet from zero. The equation explains 29% of

thé variance in the dependent variable. /From the T ratios (B/SE) in Cgfumn 2

of Table 2 we see that on]y three of the dummijariabIGS - direct entrance,

’banP type fac1]1ty, savings & loan type facility - and the 1nterva1 variable

-—~—-~—~Tnd¢catﬂﬂg~the nUmber*of"telIer“statwons ~are" stat1st1ca11y (at p < .05)

different from zero. Looking at Column 1 at the bottom of Table 2 we see-

,y& A Lv"

” associated W1th robbery rates, this 1nd1cates that the greater the number of

of the facility mak1ng a stat1stqca11y—51gn1f%eanteampacb»onwnobbe.y rates

. -6 -
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the largest unstandardized affect was due to savings and Toan facilities. The
secend largest affect was due to bank facilities. Since these are dummy vari-
ables, and the reference variable (vector) is the credit union category of the
institution type (the parent variable), this indicates that the rate of robber-
jes for banks and savings & loans is significantly greater than it is for credit
unions. Taking the difference between the unstandardized coefficients for banks
and savings & loans (.792 - .736 = .0561) gives the difference in mean robbery
rates between these two types of institutions. Taking the ratio of this differ-

ence between the coefficients to the square root of the product of the mean

square error of the regression equation and the sum of the inverse of the number

of cases in each du~my variahle category (.0561/ \,8092 % (1/105 + 1/68) = .401)
yields a measure of the statistical significance of the difference between these
two coefficients. The ratio is Tess than two and wo therefore cannot reject the
“hypothesis (at p = .05) that there is no difference in the robbery rate for these
two types of institutions. The facility types are followed in importance by
facilities with direct entrances. Looking at the standard1zed affects in Column
3 we see that while the type of facility is still the most important factor the
number of teller stations had a s]aghtly greater impact on the robbery rate than
did direct entrances. Since the number of teller stat1ons s also significantly
teller stations the greater the robSery rate. This seems to suggest that it

is thensize'df the facility which makes a financial institution more susceptible
toArobbery, not the bank-savings and lean distinctien. Thus, after we control
for fhe size of the facility (as indicated by the number &7 tellers.. §t1ons)
there is no vtat1st1ca] difference in the robbcry rate for banks and\iav1ngs

and loans. However, controlling for the type of fac111ty still leaves the size

e Pt ot B g e i s g e o
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This appears to fit w1th the hypothesws that more.convenient. fac111t1es. be
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they bank or savings & loan, will be more susceptible to robbery. It is alse
plausible that bank robbers associate larger banks (in as far as the number of
teller stations is a proxy for a banking institution's physical size) with
larger deposits, or with greater anonymity.

The Logistic (Logit) Regression Model

Alternatively, we could choose to look at how these characteristics tend

to be associated with being robbed any number of times (regardless of the exact
number of robberies) as opposed to not being robbed during the ten year period
observed. The dependent var1ah1e is a simple dichotomy indicating whether or
not the facility has heen robbed. Thus the dependent variable takes onlly one

7
of two values, one if the facility has been robbed one or more times, and zero

if the facility has never been robbed during the observed ten year period. We
propose this second model primarily as a comparative 1ink between the first
ordinary least squares model and the third model we present later (a logit
analysis of whether facilities were robbed in 1975 or 1976). While the varia-
tion in the number of robberies over the ten year period is sufficient for

analysis by ordinary least squares regression there is not a sufficient amount

of variation in the number of robberies in the Ehird mode1,lyhere we limit the
measure of robberies to those occurring in 1975 and 1976, to a11owofor analysis
by ordinary least squares. Using,1ogistic regressionipo re-estimate Modefjl
simply as the occurrence or non-occurrence of a robbery over the ten year
period allows for a rough (non-statistical) comparison of the ogéurrence or
non-occurrence of robberies over the ten year period to robbe;y-nonrobbery
over. the two year period (each being controlled for ffme) The 1ogit regres-

: sion models will allow us to assess whether the factors wh1ch distinguish
simply between facilities that have been(robbed and those that have not been

,.*_.__~nohbed-are~thewsamemas-Lhemiae%onswwh1eh—ane~assocaated~W1th~mult1ple robber1es.

The analytic proccdure used is one deve1oped for analysis of dichotomous

Yy
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dependent variables such as whether a facility was robbed or not robbed. Before
we discuss the findings’of this model we will briefly describe the nature of the
analytic technique. Logi{ analysis was developed to overcome the problems (vio-
Tatioh‘of the normal distr%bution of errors assumption, i.e., the normal distri-
bution of observed Y values about the value of Y predicted for each value of X)
invq1ved in using ordinary least squares regression analysis on dependent. vari-
ables which can take only one of two values. This is accomplished by creating
conditional odds ratios out of the dependent variable. The dependeﬁt variable
then becomes the natural logarithm of the conditional odds of falling in one

of the categories rather than the other. 0dds are computed simply as the ratio
of the number of cases in one of the categories to the number of cases not in
that category. What makes fhe odds "conditional" is that the ratio of the
ndmber “of observations in one of the categories of the dependent variable to -
the number of observations not in that category is computed for each d1st1nct
‘covariate pattern (i. €., for each grotp of one or ‘more observat1ons, where the

groups are defined by the criterion that each observation in a group has an

1dent1ca1 profile - exactly the same comb1nat1on of values on all the 1ndependent

var1ab1es ) Thus the conditional odds tell us ‘the proportiop- V\\F1mes we observe

the occurrence of one category relative to the other category within each possi-

-ble combination of independent variable values.

For example 1f we had 100 banks and 75 were robbed while 25 were not, the
marginal odds (that 15, the odds of be1ng robbed or the robbery risk we would
ssume each bank had if we didn't know anything else about what determines
whether or not ‘a bank will be robbed) would be 75:25 = 3:1 ‘and the odds ratio is
therefore equal to 3, and 50 we would quess that thrge b;ﬁks woﬁ]d be robbed

to every one bank that is‘not robbed. However, if we.can find some bank charac-

e w—e

teristics whwch are more or less frequently as§0c1ated with-banks. that -are-—

rohbed and 1f for each\?1*tjn"t covdr1ate pattern, we compute'a separdcve odds
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- to choose the appropriate categorycof the dependent outcome variggie.
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ratio of the facilities which were robbed to those that were not robbed then,
these odds ratios (the conditional odds) will differ for each group of obser-
vations (each covariate pattern) thereby creating an interval level dependent
variable which is unbounded on either side. In other words, the scale created
can theoretically take on any real numerical value from minus infinity to plus
infinity. If the bank characteristic was gay, for examp]e,gthe bank's 1ocation
and we recorded two possible values, urban End non-urban, sampling (for simplic-
ity) an equal number of facilities within each characteristic (50 unben and 50

non-urban) and we observed say 45 robheries among the urban banks and 30 among

the non-urban banks, the conditional odds would be 45:5 = 9:1 = 9 and 30:20 =
3:2 = 1.5 for urban and non-urban banks respectively. Thus; in this hypothet-
ical egamp1e we would expect 9 unban banks to be robbed to every one whichﬁjs

not robbed;end on the average 1 1/2 non-urban banks to be robbed for every one
non-urban bank which is not robbed. If we did not know the location of the
banks our best guess as to whether or not a particular benk would be robbed

would be the margfna] odds ratio, Ehat is, we would predict for any’bank that
three banks would be robbed out of every four. This wod]d obviously result

in some bad predictions since it wou1d under predict robberies in urban areas

while over-predicting those in non-urban areas. By knowing the bank S locae1on

~ on the other hand, we would do a\much beﬁter job of.predicting whether each

bank had or hedn't been robbed, gince the odds of being robbed for urban banks
would be<6 times greater than the pdds‘for non-urban banks.

Given a set of plausible characteristics the stepwise Togistic regression
program will choose the explanatory variables one by one based on their ability
Just as
in a stepwise ordinar%}least squares regression, if one or nore of the explana-

tory var1ab1es exp]a1h the same part of the depgendent var1ab1e only one will be

=

chosen. Those that’ d1sc\1m1nate best are. chosen f]rst <</:z\fter each independent

" cates the number of years each facility was open into fhedequation before any 1

" - 10 - o .

variable is chosen all of the independent variables are re-evaluated by this
discrininating criterion. If the disCfiminatingxabi1ity’of a particular inde-
pendent variable 1s the same as one that is a1ready chosen then that variable
will not be se]ecteu since at some earlier point in the se]ect10n procedure
one or more of the variabdes a]ready selected explained all that the variable
being evaluated could and more. |
As in Model 1, we constrain our attention to only those physical character-
iséics which might be most 1ikely to remain constant “over the ten year neriod. |
Recall that while the questionnaire’asked for %he nuhber of robberies over a |
.+ ten year period some of the banks (abdut 30%) were not open the fu]]lfen years. 4
Since we are dealing with a dichotomous dependent variable in Togistic- regress1on
°mode]s we cannot control for the«differing amounts.of t1me‘fac111tnes having been %
open by creat1nq a rate (nunber of robberies per year). It was therefore neceé- !
sary to 1nc]ude the number of years the bank was open out of the ten year period - %'
"in order to control for the amount of time the bank was at risk. Stated differ- ﬁ
ently, we ane not interested in knowing hOW;we1j we can explain the occurrence Jﬁ
of a robbed facility by the number of years it has been open.: Netura]fy the
Tonger an 1nsf§tutidn is open the more Tikely it is to have been robbed. hhat
we are interested=in determining are the characterist{cs of banks which tend to 5

‘be assocwated with being . robbed or not robbed, aside from the amount of time

the fac11t1ty has been open. Th1s was done by entering the variable which indi-

other variables. The model was:specified in this manner since every variable = N

is entered only 1f it can explain some aspec* of the dependent var1ab1e wh1ch

4] v

has not wyet been oxn]alned by a variable wh1ch entered prior to it. Each ‘ .
coeff1cwgnt represents the contribution of that variable to the explanation b
/ / o~

-..0f the dependent var1ab1e after the shared contr1butlon (the.eXplalned pDrtan

o
N o2

of the dependent variable wh1ch it sharé?‘d% has in common w1th the other T
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independent variables already sclected) has been removed. Ir other words, all
of the coefficients are partial coefficients, [ust as in typical ordinary least
squares linear regression. In this way we let the number of years the bank is

open explain as much as it can about whether a facility is robbed or not robbed,

and hence, time at risk is held constant for all the other explanatory variables.

Since we are more interested in the impact of the characteristics of the
institutions on robheries rather than the type of institution (Bank, Savings &
Loan, or Credit Union) we also entered the institution type simultaneously in
the first variab]é selection step along with the number of years open. -

Table 3 displays the variables used in this model and their distribdtiona]
characteristics. The bottom of Table 4a shows the stepwise results of the logis-
tic reoression. This Table shows two measures of the fit of the equation to
the data at each step (after the independent variable maki..g the greatest con-
tribution to the explanation of'the depenuent variable has been included). The
two measures of ‘fit are the improvement chi&square and the goodness of fit like-
1ihood ratio chi square. The improvement chi square is computed as the diﬁfgrence
between the goodness of fit likelihood ratio chi square at each step of the solu-
tion. | o

The improvement chi square tests the hypotheses thét the term (vpriab]e(s;)
entered at that‘§tep significantly improves the pred{ction of the correct category
of the dependent variable. Stated differently, we aréAconsidering whether the
addition of the variab1e‘yic1ds a significant réductgon {n ﬁhe chi square goodness
of fit. The larger the improvement in prediction the larger the drop in the chi
square goodness of fit and therefore the larger the chi square improvement. We

interpret“the chi square improvement probability (the P-value to the immediate

right of the chi square improvement value at the bottom of Table 4a) in the

For this model we see thal all the variahles selected arecsignificant at

S
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the 5% Tevel, we are 95% certain that these variables improve our prediction of
the dependent variable in the pdpcﬁation. Since the items in the stepwise pro-
cedure are selected one by one on the basis of whether they, independently, can
signif%cant]y improve prediction at that selection step, as determined by the
value of the improvement chi square and its accompanying P-value, and since the
items are selected in order of the magnitude of their predictive improvement
(larger improvementg preceding smaller ones) the items not selected are rejected
by the test of the hypothesis that they significantly imprd&é the prediction

- of the category of the dependent variable with the degree of confidence (at
the probability level) indicated by the chi square improvement P-value.

The chi square goodness of fit tests the hypothesis that the model at that
step fits the data adequately. A small value of the chi square gbodness of fit
probability (the P-value to the right of the chi square goodness of fit value
at the bottom of Table 4a) indicateskthat the model does not fit the data. Con-
versely, a large P-value indicates that the model is consistent with the data
to within sampling fluctuations. The chi square goodness of fit statistic can
be interpreted as the amount of variation in the log of the conditional odds of
falling in the robbed rather than the not robbed category which is unexplained
by the model. The chi square goodness of fit P-value can be interpreted as
the probability that the di fferences obfaincd between the obscrvedjfrequencies
and the fitted frequencies (those specified by the model) could have arisen by
chaﬁée, given that the model is correct.

. We can see from the bottom of Table 4a that this mode) répresents a very
goodjfit to the data since we are Tikely to see differences (betheﬁ the observ-
ed and fitted values) of this magnitude about 90% of the time. It is not possi-
ble to compute a coefficient of determination (RZ) for these types of models

e since(thap statistic is only computable for models which are linear’ in thejr - ==~

parameters. A logistic regression is non-linear in the parameters. Dumouchel
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(1976) has; however, come up with a statistic which is completely analogous to
the multinle RZ in ordinary least squares regression. This analog "RZ" indi-

cates the percentage reductidn in the magnitude of the likelihood value due to
From this analog "RZ" we can see that the con-

stant, the number of years open out of the 10 obs$rved, and the type of facility

| explain 25% of the prediction error under the null hypothesis (that all the inde-

Ia)

R TR R T S

pendent variable coefficients equal zero). Since we are interested in the amount
of variance we can explain over and above the 25% due to these factors we wish

to statistically control for them by computing partial analog "R2" values (par-
tialing out this portion of the dependent variab]es'explained variation). These
partial “R2s" are displayed to the right of the chi square measures at the bottom
of Table 4a. These values indicate the percent of predictive error explained
when we have statistically controlled for the terms entered at step 0. e see
that the type of entrance, nurber of cameras and the interaction term between
the type of entrance and the type of facility explain 3%, 2.5% and 3.5% of the
prediction error, respectively. Cumulatively this amounts 3%, 5.5% ‘and 9%.
Again, the total “R2" indicates that overall we can explain about 32% of the
prediction error while the partial "R2" indicates that after we have stutis-
tica11y controlled (held constant) the amount of time at risk and the type

of facility the additional terms allow us to explain 9% more prediction error
over and above that exp]aiﬁed by the terms which we -are statistically holding
constant. \

From the top of Table 4a (Column 2) we can see that all of the independent

variable main effects, the number of years open,”the type of institution, number

of visible survei11ancelcameras and the type of entrance are statistically dif-

ferent from zero (p < .05 for a two tail test) the 1atter 3 variables contributing

~gignificantly to mtshe~exp1anat—wn»-ef~—-wh4c-h-fae-ﬂ-;-t;»ws.-‘a#e«—mbbed af»termcontml-kmgmwww %

for the amount ‘of time the far111t1es have been open. With the except1on of the.

[
[

-
(&

N

“the addition of each camera the probability of being robbed increases by
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numher of‘camgras the direction and magnitudes of the coefficients fit with our

theoretical proposition that the more convenient and friendly Yooking facili-

ties would be robbed more frequently. Savings & loans are in fact about 2 3/4

times more 1ikely to be robbed than non-savings & loan institutions (Column 3

of Table 4a). ConVerting the raw metric coefficients (Column 1 of Table 4a)

to probabilities, (Column 4 of Table 4a) we see that savings & loans are 25%
more 1ikely to be robbed than non-savings & loans. Banks in this sample have

a 3% probability of being rohbed while credit unions are 28% less likely to be

robbed than noncredit unions. Looking at the type of entrance we see that

again the notion of convenience seems supported since facilities which are.
acgessib1e\on1y through a corridor are 16% less 1ikely to be robbed than are’
fadilities which arc accessible directly from the streets or from the streets
and from a corridor, even after controlling for the amouﬁt of time the facility
has been open and the type of facility (bank, savings & Toan, or credit union).
Table 4a also {ndicates that the coefficient for the number of visible surveil-
lance cameras is the only item which is contrary to what we expected. While
one might expect the number of cameras to be heQative]y related to the odds of

being robbed this is not the case. A greater number of cameras tend to be

associated with greater odds of being robbed. Column 3 of Table 4a indicates

that with the addition of each camera the odds of being robbed increases nearly

one and a half times. Probabilistically speaking (Column 4, Table 4a) with

about 10%. It seems that the number of cameras, (as with the number of teller

stations in Model 1) is most likely a proxy for some other physical, financial

or historical characteristic(s) (e.g. the location of the hanking facility,

| v
the number of previous robberies at that banking facility or of banking facili-

t1es “in *the same ‘locality, the physical or f1nanc1a1 size of the fac111ty)- e —

which tends to be. assocwated w1th fac111t1es which haVQ been robbed .
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In Table 4a we see that some of the interaction effects between the type
of institution and the type of facility are statistically significant. This
indicates that the magnitudes of the coefficients for savings & 1oans and fdr ’
credit unions (i.e., the effect being a credit union or savings & loan has on
the odds that the facility will be robbed) differ depending on their type of
entrance. Writing separate regression equations for each type of facility
(Table 4b) we see théf for direct entrance savings & loans the odds of beiqg
robbed are nearly two and one half times greater than the odds for banks with
a direct entrance. In probabilities we see that the probability of being
robbed for savings & loans and credit unions with direct entrances is about
207 while the probability for banks with direct entrances is 10% (we don't
have much confidence in these coefficients from the separate facility type
equations since they are based on the direct entrance main effects coefficient
and the main effect was nof very stable). The odds of being robbed are about
equally likely for banks with either direct or direct and corridor entrances-
while the odds of being robbed are considerably less for banks with corridor
entrances only. For savings & loans and credit unions with direct and corrjdor
entrances the odds of being robbed are-much smaller than the odds for these same
type facilities with direct entrances (the probabilities of being robbed being
about 30% sma]lef). The odds of being robbed for savings & loans and credit
unions with only corridor entrances mediate the odds for this fype of instiﬁﬁfion
when théthave either direct only or both corridor and direct entrances.

AMthough wasteful of data a more correct specificati@n of the model would
be the a§sessment of barnking charaéféristics which predict 6n1y0those robberies
occurring during the Fiscal Year 1976 (Jul&nl, 1975 through June 30,-1976).

Recall that the questionnaire design, while asking for the number of robberies

: mwuw«»-whiehwoccurnedweachmyeav~$on«%en—yeans,—askédmﬁonﬂthe~ehapaetepist4¥s~o$~%he«mm»wwm;w»iﬂm

banking facilities for only the Fiscal Year 1976. We could not precisely‘iSOIaté o

0y
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only those robberies occurring during Fiscal Year 1976, since the robberies were
recorded in yearly agqregates, therefore we looked at those robberies which
occurred during 1975 and 1976. We suspect that any differences in the charac-
teristics of banking facilities between January 1, 1975 to June 30, 1975 and

July 1, 1976 to December 31, 1976 and the characteristics which existed during
Fiscal Year 1976 obtained by the survey would be minimal. The dependent variable
in this third model is once again a diéhotomy with zero indicating no robbery and
one indicating those facilities which were robbed one or more times during 1975
or 1976.

Theoretically we would expect all the variahles in Table 5 to have some im-
pact on (or association ﬁith) whether or not facilities are robbed. It might
initially seem redundant that we have included the number of years open out of
the ten observed in addition to the proportion of 1975 and 1976 open for business.

Our reasoning is thal while the latter will allow us to control for the amsunt of

- time at risk to robbery the former will allow us to assess the impact of differ-

ences in architectural design and other systematic changes that might characterize
buildings constructed at differenf periods in time: Unless there are redundancies
among the independent variables, problems stemmihg from unrepresentativeness of
banking facilities due to sample bias, or measurément errors in the variables
due to the questionnaire design, we should observe a1k\of the variables from
Table 5 sélected in the stepwise logistic regression. Table 6 displays the
items selected out of the 20 described in Table 5 and indicates that this is
not the casgt The coefficients of the variables which were not se]ecéed were -
not;statistically différent from zero. The reasons for the item rejections

%might be: that a samp]c 6} only Qashihgton Mefkopo]itan Area banking facilities

differ in some respect from hanking facilities in other areas (and the population

)

.~ and characteristics was too coarse or that measurement error was injected into -
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pur empirical measures in some other manner; or that the characteristics not
solected in fact have no relationship with whether or not a facility is robbed.
Looking at the hottom of Table 6 we see the fit of the model. The chi square
goodness of fit P-value of almost .17 indicates a mediocre fit for this number
of observotions. The‘toﬁal RZZ(R23) indicates that we haye explained about 13%
of the predictive error. Controlling on the amount of time open for business
during 1975 and 1976, knowing the type of facility, the number of customer en-
trances and the type of entrance we explain about 11% of the predictive error.

Notice that while the coefficient for the variable indicating proportion of

1975 and 1976 open for business (time at risk) appears to be very large, it is

very close to the constant in absolute magnitude. This is because the number
of facilities open during the 1975 and 1976 period was relatively small and the
jtem therefore did not contain much variation. Constraining this item in the
solution from the initial step results in a close relationship between the con-
stant term and the coefficient for the time open variable. Also note that the
Jogit scale score (computed as the sum of the products of the raw metric coef-
ficients and their assoc1ated variables) for all but the facilities which opened

during 1975 or 1976 rece1ve the difference between the constant and the time at

risk coefficient (-12.858 + 10.674 = -2.184). Thws is due to the fact that

the time at risk variable is an indicator of the proportion of time Open and
therefore the value is equal to one for all these observations. Those ficilities
which opened during that two year period received a score equal to something less
than one and therefore the contribution of these two terms tq}the logit scores

.of these observations is smaller. This point appears even more lucid if we Took
at the transformat1on ‘of the coefficients to probab1‘1t1es. In the case“of the

“multiplicative model the constant is near zero which (after taking the product

for time at .risk down to a fractional value.

1
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Substantively we find that this model, in terms of the items which had a

statistically significant impact on the number of robberies in 1975 and 1976 is
very similar to the preceding model in which we were predicitng robberies over
the ten year period. Savings & loans are almost twice more likely to be robbed,

banks about a third more likely. Probabilistically speaking this translates to

sixings and loans being 14% more likely, banks 6% more likely and credit unions
20% less likely of being robbed. Direct‘only entrances have greater odds of
being robbed than direct and corridor entrances and direct and corridor entrances
in turn‘have greater ‘odds than corridor only entrances (direct only entrances“
multiplying the odds of being robbed about one and eight tenths times more than
non-direct only facilities). Intuitively and logically it makes a great deal

of sense that the odds of being robbed for facilities with both direct and corri-
dor entrances mediates the odds of being robbed for facilities with direct only

or corridor only type entrance. We also note from Table 6 that with each addi-

tional entrance the odds of being robbed increased by about a factor of two.
Our hypotheses dictate that all of the independent variables in Table 5

should be included in the model. Since a misspecification of the mode] (due
to not including in the equation all relevant explanatory variables - items
which in reality impact on the occurrence of robbery) could result in biased
and inconsistent estimates of the coefficients in the model, we re-estimate the
modef simultaneously including all the theoretica]ﬂy important explanatory
variables.l A1though we included the type of facility in the mode1 displayed
in Table 6 we exclude th1s itef from thc s1mu1taneous est1mat1on of the model

since we are more interested in the impact of the characteristics of banking

4

Both bias and inconsistency in thetestimated coefficients are undesirable
propert1es. A biased estimate will not, on the average, lead to the correct
value of the coefficient;-an <inconsistent .estimate. doeswnot,mon.tbeuaMenagp

tend more toward the frun value of the cnnff1c1nnt as the sample size in-
creases. .
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facilities on the occurrence of robbery than we are the impact of the type of
facility. We see from Table 7 that excluding the type of facility results in
sfat1s€;ca]1y significant coefficients for two additional explanatory variables
(number of teller stations and number of types of guards). All of the gontr1bu—
tion of these two variables to the prediction of robbery in the model displayed in
Table 6 was completely absorhed (accounted for) by the explanatory variable indica-
ting the type of facility. This makes sense since certain types of bank facilities
are more and others less likely to have guards or ]arge numbers of teller stations.
The coefficients of the items selected in the‘stepwise’estimation remain
essentially the same, relative to one another, in the simultaneou?;so1ution. We
also see that ecach additional tellep station results in an expected increase of 3%
in the probability of being robbed and each additional type of guard results in a
22% decrease in the probability of being-robbed. The RZ at the bottom of Table 7
indicates we have explained about 15% of the predictive error with this model.
Since we have included more variables in this equation we would expect the R® to
be larger than that found for the estimation of the equation displayed in Table 6.
While the chi square goodness of fit for the model displayed in Table 7 is smaller
than the chi square goodness of fit for the model displayed intIable 6 the L@Fger
number of variab]es requries an equally Jarge number of degrees bf freedom re- 9
sulting in a poorer fit, a chi square goodness of fit P‘value of dn]y 09.:\
Table 8 displays the resu]ts obta1nod by re-estimating the model wh1]e includ-

ing only those explanatory var1ah1es found statistically significant in Table 7.

" This was done to incrcase the sample size by allowing the inclusion of observations

which had missing values on one or more of the items which did not attain statis-
tical significance in the simultancous ost1matjpn of the model (due to the list-

wise de1et1on of observat1ons with m1°s1ng van s) These exc]uded cases could

N - 20 - ‘ .

It scems from Table 8 that the: obscrvations which were excluded from the si-
multaneous estimation displayed in Table 7 did not have any noticeable impact on
the relative values of the coefficients. Each additional customer entrance multi-
p1;es the odds of being robbed ahout twice. The direct entrance multiplies the
odds of being robbed about two and one half times. The direct and corridor en-

trance again has the second highest impact of the type of entrances, followed by

the cerridor only entrance which again has the smallest odds of being robbed.

Each additional teller station increases the probability of being robbed by about
2% while each additional quard type results in a 21% decrease in the probability
of being robbed. These results are all almost identical to those of Tabie 7. The
bottom of Table 8 displays the fit of the model and the inérements to RZ made by
each of the explanatory variables. The type qf entrance, number of customer en-
trances, number of teller stations and number of guard types each controlled for
those variables which preceded its entry into the equation and all of‘the vari-
ables having been controlled for the amount of time open explain about 9%, 1.8%,
.9% and 1.1%:0f the prediction error respectively. This results in a total RZ of
apprbximate]y 15% and an RZ controlling on the amount of time at risk of about 13%.
The P-value associated with the chi square goodness of fit for the final step,
equal to .34, i;dicates a reasonably good fit for thié number of observations.

Summary and Conclusions

The incfeasing frequency of occurrence of armed bank robbery in the Washihgton,

«D.C. area and throughout the nation has“caused grave concern among the nation's .

bankers and law enforcement personne1 As a result of this concern, all major

financial, 1nst1tut1ons in the Washington, D.C. metespshitan area were surveyed

1nc}978 regarding various aspects of their exper1ences with the rabbery situation.

A great majority (246) of banks,ssa%{nqs and loans, and credit unionsvsurveyed

0

be different from those with complcte information.and_the_results displayed in

Table 8 allow us to assess this possibility to some extent.

O

respondeds TRitial quures 1nd1cate tnat Hank ronbery Wds a relatively common

//

occurrence amongst f1nanc1a1 1nst1tut1ons in the Washington area in the ten year
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period from 1968 to 1977. Over 62 percent of the banks responding were robbed at
Among the 246 financial institutions responding, there were 507
ﬁnbberies in the ten year period. This averages to over two per institution.

* In an attempt to ascertain the characteristics of banking institutions which
contribute to their being robbed; three separate methbdc]ogica] approaches were
utilized. The first, an ordinary least squares regression was used to analyze
the rate of robberies per year. The second two were logit regression models
which were used to analyze the probability of not being rotbed versus the proba-
bility of being rohbed one or ﬁore times. 1In all three models it generally
appears that size and ease of accessibj]ity are the two major factors assocjated
with being robbed in the Washington, D.C. area. More specifically, we found that
after controlling for the amount of time a facility had been open savings and
loans had the highest probability of being robbed, followed by banks and then
credit unions. We also found that %éci]ities with more entrances (whether they
were banks, savings and 1oans or credit unions) were more likely to be robbed,
that facilities which had only direct entrances were more frequentiy robbed |

than those with other entrance arrangements, that facilities with-only corridor

dentrances were less 1ikely to be robbed and that the robbery rate for facilities

with both direct and corridor entrances mediated the robbery‘rates'for direct
only and qorfidor only facilities. Additiona]]y, chi]ities with 1argeronumbefs
of teller stations also tend to be associated With higher robbery rates. WTo
reiterate, these findings seem to suggest that larger, more easily accessed and

in general more convenient facilities héve higher probabilitie§ of being robbed.

" As far as security devices are concerped facilities with Security guards tend to

be 1ess§frequent]y robbed while the findings relating tocthe,numbgr of visible"

surveillance cameras is confounded or incorclusive. E

Since the extent of security measures-wasssomewhat confounded-with—the

physical and finincia1 size of thg institution, the present study could not |
. o ,
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contribute much useful knowledge to the efficacy of security devices. Future

investigdtions should attempt to bettar distinguish these issues by obtaining
rea]igtjc measures of inétitution size in terms of financial backing, cash and
customer flow in order to better differentiate the importance of these factors.
In addition, better characterization of the institution's geographic location,
by such indicators as the local socio-economic conditions (possibly available
from_census information) would appear to be saljent additions to the robbery

cguation.
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~ TABLE 1
- CODING SCHEML FOR CATEGORICAL VARIABLES IN MODEL 1
| | g
Variable = Category
N v ““1&,\:‘?/; . Code Label MM
Parking o 2 OPodr 5
,]‘- Good ' 74 . },’/’f'
¢ Excellent 38 "
Bullet Résistent Barrier | ; o ] ‘
Separating Tellers from (f No 138 D {
Customers . - . Yes 109 :
‘ : ; |
@ l
Possible to Jump Over . @.~° - | %' ’
Teller Counter o ? ?' 'ygs 98 ?l: 1
. 238 Lo
":‘ L, ‘
; l
Direct Ent - g g | ‘
(only) rance to Street O.u No 134 . g
1.7 Yes Co11 . il
. ’ ‘ & §
- Bank - o 14 i
L 0. No ‘/ 142 ] - a " ‘:
. 1 Yes 105 5 |
Savings & Loan J - = ’ fg ?
| - 0 Mo 179 : ﬁ'g |
- ' 1. Yes. 68 " 3 i
‘ U,, B /.‘“’ \
= ) ; "G ) 41 |
Residential/Comneri " ‘. . ’ o ,
/Comnerical Areg G0 Mo / 51 & 4 oa
0 ) 1 YES ' 95 B 5 ),‘ P \
0 @ i | 5‘
. - [
S S
; . e
L “ . 3 //\/‘M“:: '
. N - - e ce . . \\\ \:‘ |
- g } coe
N ]
7 N . . 8 . .
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* Significant at or below the 5% level for a one tail test.
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9,213 = 3.27  p=.001

I

F=11.0872 Feritical,

i

Standard Error of Egtimate = ,899

p < .00,
4

R2 adjusted for Degrees of Freedom = ,29
w
X o= -5 (X is theomax1mw&11ke11hood est1matc of the Y, (ro“béry rate) trans-
formation parameter (7. e.,Y(: =fX + €). The power- ‘transformation parameter
f -.5jorresponds to an 1nverse square root.transformation.)

S

[ &
TABLE 2 TABLE 3
ALL VARIABLES CONSINERED FOR INCLUSION IN MODEL 2
RESULTS OF MODEL 1
- y Standard . Marginal
Variable eans Deviations Dependent Variable Frequency TOha] pfggggg;on
_Robbery Rate 405 .296 One or More Robberies during Ten Year Period No 96 243 .605
Parking Availability .002 1.689 5 Yes 147
Bullet Resistent Barrier 534 .500
“Jump Counter .583 .494
Direct Entrance .4§g .501
Bank ' : A .499 . Standard
Savings & Loan : .287 453 \ Interval Independent Varijables Min. - Max. Mean Deviation
Residential/Commercial Area : .391 .490 "
Ln (No. Cameras) ) ©.201 1.169 Years (pen Out of Ten Observed 1.000 10.000  8.480 2.769
Ln (No. Teller Stations 1.516 .866 -
i 0 No. of Visible Cameras
: . | ’ 0.000 9.000 1.683 1.458
it B
Variable | _ Bl R/S.E. B
: il
y A Cateqor1ca1 Independent Var1ab1es Freauenc .
Parking Availability - 017 - .449 -.027 . BiTlet Resistent TEEEEL N
Bullet Resistent Barrier g - .115 - 769 & -.054 esistent Barrier Mo 134
Jump Counter ’ .149 1.016 .069 Yes . 109
Direct Entrance .377 2.650% 177
Bank - .736 3.116* .344 Type of Entrance Direct Only 111
- Savings & Loan " .792 3.580* .336 - Corridor Only 84
Residential/Commercial Area | .017 ‘ .132 *.008 Direct & Corridor 48
~ Ln (No. Cameras) & J .005 075 006 Type of Facilit .
" Ln (No. Teller Stations) . .240 2.431* 195 P Ty Bank 103
Intercept -2.796 . =14,195% ‘ » . gav;pgsu&_Loan 68 @
redit Union 72
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TABLL 4a e
RESULTS OF MODEL 2 ?
eB P (p=.5)
(Multiplica-  (Probabiii‘y .
B B/S.E. tive Model) Mode])
Constant -3.356  -4.698% .35
Years Cpen 419 - 75,582%% 1,52 .10
Type Institution | ’
Bank .140 408 1.15 .03
Savings & Loan “1.001 2.431** 2.72 .25
Credit Unioq -1.141  -2.623** 319 -.28
V23 Cameras .39 2.485% 1.48 .10
Type Entrance
Direct Only .396 1.228 1.49 .10
Direct & Corridor _.252 .628 1.29 .06
Corridor Omy - .648  -1,689%* .523 -.16
Interaction Terms for x&
Type Ent. % Type Inst. .y
Direct X Bank 010 .025 1.01 .00
Direct & Corr. X Bank 218 456 1.24 .05
Corridor X Bank - 228 - .485 .796 -.06
Direct X S & L s .480 1.041 1.62 N ¥
~ Direct & Corr. X S &L -1.622 -2.862* .20 -.40
Corridor ¥ S & L 1.142  1.740 3.133 28
Direct X C.U. - .49 - 966 613 ~.12
Direct & Corr. X C.U. - 1,404 2,08 * 4,071 .35
Corridor % C.U. - 914 -1.799 .401 -.23
p < .05 Two Tailed Test % p < .05 One Tailed Test
| Im- Good-- :

v : prove- P- v ness of P- RZ ’
Variable Selected df ment Value df _of Fit Value Value
Constant (Null / 113 326.293  .000 ’
HYP' Bl=D..=85=O)

Constant, Years fut .3 215.511  .000 110  110.782 .46l "RZ,"=.254
of 10 obsprvnd typc : ) :
of Facility : o
* Type of Entrance 2  8.956  .011 108 101.825  .649 - “R21“ 276 .
) , .
[ . ) ) ’R Y1| 0 = rm
No. of Cameras 1  6.847  .009 107  94.978 791 "R22:=.294
“ "R?'yz;o"=.llbu
Type of Entrance X 4  9.577  .048 103  85.401 "R23"=.321

Type of Facility
(Interaction Term)

o

O ‘ TABLE 4b

REGRESSION- EQUATIONS*FﬂR*MﬁQFt“Z‘NRTTTEN
SEPARATELY FOR EACH TYPE OF FACILITY

Multiplicative Model

896

llRZ

e anr
v3.0 =00

Probability Modc?
B B B eB eB eB P (For P = .5)
: Bank S &L c.Uu. Bank s&L  _C.U. Bank S &L L.
AN\ 4
Constant -3.216 -2.355 -4.497 .040 .095 011
Years Open 419 419 419 | 152 1.52  1.52 10 .10 LIE
Type Institution
Bank
Savings & Loan
Credit Union c
| V23 Cameras 39 .3 .39 [ 148 148 1.48 40 L0 D
trance g 0 | o ,
TygfrggtFOnly 406 876 .286 1.501 2.401 2.425 .10 .22 ‘fé
Direct & Corr. o 470 -1.37 -1.152 .60 .254 1.316 .lg - ?; -
~Corr. Only - .876 .494 .266 416 1.639 ?§305, -2 : A
O O b
{2
" A%
LR © g W :
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o | TABLE 5 .

- ALL VARIABLE'S CONSIDERED FOR INCLUSION IN MOPEL 3 . | TABLE. 6 | .
I ‘ ~ Marginal RESULTS OF MODFL 3 STIEPWISE SCLECTION FROM ALL
Dependent Variable B Frequency N Robbed
) | ?B P (p=.3)
One or More Robberies during 1975 or 1976 No 149 215 307 . Variabl (Multiplica- (Probability
, : Yes 66 : Yariable ) R B/SE tive Model) Model)
’ Standard ‘ Type of Facility '
Inteérval Independent Variables Min. Max. Mean - Deviation : , ,
B B}ang. ) .291 1.333 ,061
Years Open Qut of Ten Observed 1.000 10.500*  8.479 2.758 gre‘1t‘Un1on ‘ . | - .957 -2.154* .384 - .201
Average Number of Rebberies Prior to 1975 “0.000 1.640 tJ172 0 L261 ~oavings & Loan ' 666 0 2,217% 1.946 .140
Number of Customer Entrances 1.000 3.000 1.395 = .586 Number of Custo - .
Number of Teller Stations Inside Main Bldg. 0.000  20.000 5.712 3.59% unber of Customer Entrances 776 2.202* 2.173 .163
Number of Visible Cameras 0.000 9.000 1.767 1.447 Tfﬁ ¢ .
Number of Types of Guards** 0.000 3.000 .163 .450 ype of Entrance
Portian of 1975 & 1976 Open for Business .443 1.000 975 .094 o ‘ ' ,
i Direct Entrance(s) Only 586 2.052* 1.797 .123
- Corridor Entrance(s) Only - .582 .559 - .122
Categorical Independent Variables Frequency Direct & Corridor Entrances - .004 - .011 .996 - .001
Type of Facility Benk - 98 Proportion_of 1975 & 1976 Open - 10.674 1.954% 43217.47 ? 2.241
' Savings & Loan 62 For BUS‘?QSS : 0
’ Credit Union - 55 ; : . ,
Location of Facility : e=1dent1a1/Commerc1a1 87 ) MCO"Stant ) ~12.858 -2.345% .261E-5 -2.700
Commercial ) 128 o N . ! )
Parking Availability Poor o 48 . §1gn1f1cant at or below the 5% Tevel for a one tailed test
Fair , 67 ’
Good , 65
. Excellent 35 A
Physical Structure Single 64
‘ part of Larger Comp]ey : 151 =
Teller Area on Ground Floor HNo . -4 N Im- Good- /
et L ) 174 & ot Vars {\ prove-:  P- ness of p- RZ
Alley W/In 300 Ft of Bldg o » % € Yeriable Selected df ment Value df _of Fit  Value  Value
) 2 Yes . 123 ;s ) @ :
" Walk Up Windows No 159 Marginal — Constant (Null- . 208 265.199  .003
; ‘ Yes 56 HYP. P)1= () o=820=0) . ‘
Drive In Teller Stations No- 178 . . / L )
., ) Yes ) 37 0 - anstant Propo:$1on 1 8.11 004 207 257.089 010 “RZ ve 022
Type of Entrance . Direct Only 105 0“8”41925 & 1976 Q% ' : *
. : s ,Corr1dor Only 67 . - ) e " §) :
N ( - < pirdct & Corridor - 43 0 o 1 Type of Facility 2 27.141 000 205 229.948 112 "R21“=.100
Bullet Proof Barrier ~ No . 114 : e ' i |
4 . Yes . - 101 . : » A N . "RZYI g"=. 080
> Possible to Get Over Top No ’ 92 5 e _ ‘ o - . \
- of Teller Counter .. Yes ; T 123 . . : .40. of Custqner n 1 1 3.694 055 204 226.254 +136 "R22"=.111
*  Ratio of Male to Female Mostly or A11 Female 178 o ’E ie o ‘ R ’
Tellers , OtherW1so ‘ 37 ‘ nirances - R “RZYZ o"=.091
* Facilities open more than. ten years were assvgncd a value of 10.5. : 3 Type of Entrance 2 4.956 084202 221.298 :167 "923"=;126
** None or one or more of the f011owwngf pTaTn c1othes, u?armed un1f0rmed, e LS i i i L,_ e "R2Y3J0"¥}106

armed uniformed.
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« v TABLF 7 b . ‘ - i v o ‘ ) TABLE 8 § ‘
[ . ' ’ [s
MOPEL 3 SIMULTANEOUS INCLUSION OF ALL VARIARLES INCLUSION OF ONLY SIGNLFICANT VARIARLES FROM TABLE 7 |
?
B = «
i i - i had o 0 P =.3 £
Vars (Mg1t1pl1;a (Probabil Variab] | (Mult ipTica- (Proégb'l)t 1
ariable B B/SE tive Model) ity Model) Yariable B B/SE tive Model) " d]]; \ {
‘ ‘ ' ode ;
No. of Years Open During 10 - .063 - 757 1.065 = .004 ; ) ~ !
Observed ) S < No. Customér Entrances 687 2.066* " 1.988 !
Average No. of Rohberies in - 5851 - .835 1.735 - - .116 - L . \ : . .144 N i
8 Years Prior to 1975 \ , No. Teller Stations : .105 2.178% 1.111 L
Facility Location - 023 - .116 1.023¢ - .005 ) ) . .022 f
Parking Convenience ’ Tygg oftEgt;ance : !
Excellent Parking - .346 - .938 . 707 - 073 irect Only ' .917 * §
Good Parking 347 1.203 1408 .072 Nirect & Cor ridor e e e 193 j
Fair Parking - 106 - .366 .901 - 022 Corridor Only - 1.081  -3.832 .33 D39 ?
Physical Structure - - .28 -1.131 776 - .053 VY 0. of Guards - 1.01 - * ~ ‘ i
Location of Teller Station 425 1.290 1.530 - .089 v Port f 1975 1 1.834 363 - 213 !
Alley W/In 300 Ft S - 057 - 574 .900 - .022 ortion o & 1976 Open 10.989 . @
No. Customer Entrances .701 1.742*% 2.0§ .147 constant 8 2.005 59219.135 2.308
Walk Up Windows . .- .156 - .704 .855 - .033 onstan -13.476 - \
No. Teller Stations 131 ol 1.140 027 " Stanifteant ﬁ e.qa8r 1405
Drive Up Windows ‘ .059 .212 1.061 012 . Jigniricant at or bhelow the 5% level o ai "
Type of Entrance ' , e , or a one tailed test )
Direct Only .934 ¢ 3.040%* 2.545 ©oW.196 | / .
Direct & Corridor - 150 - .410 .861 - .031 : b . > ) | .
Corridor Only - 78 _ 457 - 165 w | ﬂ\ e to0d i :
Bullet Proof Barrier ‘ - .248  -1.130 .780 = 052 i e , - prove- P-.. ” nessoof- R2 ]
Possible to Jump Teller Counter .198 914 1.219 042 i step Variable Selected df ment Value df  of Fit Vp- : }
No. Cameras . - .069 - .367 .933 014 : Morginal  Constant ( . — ur alue  Value .
No. of Types of Guards . = 1.068 -1.722* .344 - .224 rginal — Constant (Null ’ . !
Ratio of Female to Male Tellers .001 .003 1.00 .000 | HYP. By=...=B7=0) * 152 285.782 .00 | |
Proportion of 1975 & 1976 Open 12.857 1.994* . 383463.61 2,700 0 const o ’ :
COnStant 3 "150230 ’ "2 0437* - -24E“'6 ) "'3-198 ) ) A ons ant PT‘ODOY“" ion ] ’ 87-279 ) i ! ’ \‘ o :
) i “Open 1975 & 1976 : 000 131 198.503 006 "R%y=.024 [
* Significant at or below the 5% level for a one tailed test ) : . , P ) N
: o ype of Entrance 2 32.682  .of ' v b
X In- x? Good- | A 682070 149 165.823 164 "RZ)vs.112 1
| | . prove- P- ness of p- . ° R? . ’ | wh
Step Variable Selected df ment = Value df °_of Fit Value-  Value \ | ) ' R%y1.0"=.02
| ; 0. of Customer 1 5.963 4 y
Marginal ~Constant (Null » 208 265.199  .003: . | [ - . S 015 148 159.859  .239 g2 ‘=.129/§
HYP. By=...=B21=0) v : 3 E Entrances ° ‘ w2 s
! . : : . N . ¥2.0 T2
1 A11 19 Variables 21  52.292 000 187  212.907 094  "RZ,"=,152 No. Teller Stations- 1 3.277 ” 56 .5 ' |
. TheTuded : gy 1 b G0 147 156582 279 "R2yr-.13g
. . L 2 We 1
5] “ [ N ! P S R lR Y3l0 _‘1“
Mowoffuands 1T a9 a1 152,39 2 R2re.1a
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