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/.spredlctlons for 1990,

' Washington State population. :
Vsubpopulatlon has been respons1b1e for the vast" majorlty of
woerime. |
~ female and older male crime behav1or,
of crime commltted by thése other subpopulatlons does not
- “warrant thei
",predlctlons.
,at rlsk group_of males 15 to 34 can be found 1n Appendlx I

fRESULTS héhfffa_‘ﬁﬁfd,dffvh .jté;j;.;;ff ’*:.;g

increase compared to the 1961 ¢rime rates.
- period of time property crimes for at-risk persons 1ncreased
S 22,2 per 100, and v1olent crimes for at-risk persons
.~ increased 1. .8 :«érimes per lOO.J

PART I |
PREDICTED CRIME RATES AND THE VOLUME OF CRIME

,D .

FOR WASHINGTON STATE

”"Thts part of the study reports the predlcted crime rates and
5avolume of crime for Washington State for 1979 to 2000. As
- will be noted in Part II of this study, and as is true of all
ysc1ent1f1c forecasts or predlctlons, the further ohe gets
< - from the present, the less confidence one should have in
‘“predlctlons.

L

‘Therefore, in this study, the predlctlons for

1980 to 1985 should be;accepted with more confldence than the
1995, and 20004~ -

5V~Cr1me rates and velume of crime are reported in three
7categor1e5v—f total crime, violent crime,
‘Violent crime.:
'manslaughter, 7
: crime includes burglary, auto: theft,/and larceny.
-~ ecrime., 1nc1udes ‘the combination of all of ‘the above listed "
‘crime.
~'~,reported ¢rime for. Washlngton State as published for
'IVWashlngton State 1n Crlme 1n Unlted Statesf, 1961 to 1978e

and property cr1me.
ncludes the- comb1natlons “murder, ’
robbery, rape and aggravated assault.

Total

The measurement used for crime in this study is

*yCrlme rates for thls study are based on the at- rlsk

population of males between theaages of 15 and 34 in the
Historically, this

Clearly such a technlque dfscounts the influence of
but the limited volume

inclusion in ‘the mtthodology for crime rate
Justlfylng data £for the strategy of using - ‘the

The h1ghest property

(1 e.,males between 15 and 34),;The hlghest violent crime

. “rate occurred in 1975 at 2.23 crimes per 100 at-risk group

In both cases the peak represents a drastic
During- this

persons.;
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Property.

A«As the cr1me rate table and charts 1nd1cate ‘the crime rate in
f'[Washlngton State ‘increased. rapidly- between “‘the early 1960°'s
-~ and 1974. Apparently, since this time, both v1olent and:
1 .property crime rates have leveled off.
crime rate in 1974 was: 32.9 crimes per 100 at risk persons
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Based on the ratlonale developed in Part II of thls study, 1tk‘

is predlcted that -- w1th1n an expected range of varlatlon -
the crime rate will remain stablem It is expected that the’
total crime rate, plus or mlnus 3.2 crimes per 100 at-risk =
persons will remain near an average of 33.3 c?imes per 100
at-risk; ,persons. Violent crimes are expected to stablize

around @ 1l crimes per 100 at- risk persons plus or minus: .0019U?
icrlmes,per ‘100 at-risk. persons.

to stabllze around 30. 8 crimes per 100 at rlsk persons plus

yor mlnu ‘3 2 per ~100 at—rlsk persons..

_As was noted above, the number of years that the crime rate

will remain stable is unknown. Another characteristic of the
uncertainty of crime rates is ‘the direction that future
changes may take.

or a decreasing trend.
the basis of previous history. .and the theoretical assumptlons

of the social diffusion model (see Part II) —— it is expected,.

that the trend will contlnue for a flve to ten year period.

For. 1nstance, recent hlstery has shown ‘that the major c1t1es,

in Washington State experienced an increase in the crime rate .

during World War II. Follow1ng the war there was a decrea31ng
trend in these cities' crime rates. Then through the 1950°'s
and early 1960°'s the crime rate remained relatively stable
until the surge of the late 1960's and early 1970's.

As the tables and charts for the volume of crime 1nd1cate,

the number of future crimes is expected to grow each year,
except for a small dip-in 1995, until the year;2000.
the case, even though the crime rate is assumed to have
stabilized. The reason for this expected 1ncrease in the
number of crimes is the contlnued growth in the at- rlsk
population 1n the state. :

tThe predlcted number of cr1mes are prcsented in the follow1ng
- . charts and tables as the mean expected number of crimes and a

high and low range of expected crimes. As shown in these
dlsplays, the predicted mean level of expected total crime in

1980 is 258,308 with a low range of 220 936 and a high range
. of 268,068. Except for the small dip in 1995, the number of

total crimes is expected to increase gradually until the year
2000.. -

322, 780.7,

Property crimes are expected -

It is possible, given & 51gn1f1cant soc1a1f
-change, for the ¢rime rate to enter into either ‘an increasing
: However, once a trend had begun -- on

Thls is-

: In the year 2000 the number of crimes is expected to
reach 294,404 w1th a low range of 266 028 and a high range of

RS NNUNISY-. . JUN SR
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266,867
304,158

,98, "the predlcged mean level
229,03 with a low'range, of 217,07
In_ the year 2000 expected number

is. 275;782 wii“;a 1ow range of 247 , 406 ann{

1n71980, are~expected to be& t a mean<of s .

£ 14 783’ "and a hlgh range of 17,895.
imes are expectéd to 1ncrease -

8 land" a hlgh range

399 . .alow: range o

, 'vhe year <2000 v1olent c

e 18 202 with ‘a low p0551b1e
., of 19 935.«:;~ :

of property crlme is
2 and a hlgh range. of i R
£ property crlmesv,

abhlgh range of

Rl




TOTAL VIOLENT AND PROPERTY CRIME RATLS POR MALES 15 34
o -FOR- WASHINGTON STATE 1961 - 1978 “AND PREDICTED". S
MEAN CRIME RATES AND EXPECTED RANGE POR 1979 - 1985,\1990 1995 and 2000

B v

_TOTAL'CRIME RATES ~ ° VIOLENT CRIME RATES
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PREDICTED MEAN AND EXPECTED RANGE IS CALCULATEDUAS THE MEAN
OF THE RATES BETWEEN 1074 AND 1978.’ THIS TIME PERIODQ"S ’

‘alxcURVE.' THE EXPECTED RANPE OF DEVIATION IS 2(SD)$‘ Py
MEAN =.333 L ;MEAN o213 s MEAN 308

STANDARD DEVIATION =..016 V:~~STANDARDCEFVIATION 00095




w

m

6

:
B
2

Sa

£}

E

o

FOR 1961 ~ 1978 AND PREDICTED CRIME

a

g

. FOR 1979 L 1

]

o

fa ]
"
V

[

m

_CRIME RATES
FOR MALES -

15-34




NGTON STATE

RISK GROUP

AND 2000 FOR WASHI

A

FOR THE AT-

—
3
&

i
oy

Do

o
m

A S ERAPHEI <




»%\.;?«!;_‘qf, f;: LT NI LR e e Y e e 3 e A 6 gy e T ...241\..,31_:.;.,.1«;;:\

BT T MO T g T T S I S e ,‘m_ F




ACI‘UAL VOLUME OF 'IUI‘AL REPORTED CRIME FOR 1961 - 1978
AND THE PREDICTED VOLUME OF TOTAL BEPOR'IE) CRIME
 FOR 1979 - 1905 1990 1995 AND 2000 IOR WASHINGTON STA'I“E

1978
1979
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ACTUAL VOLUME FOR REPORTED VIOI_ENT CRIMES FOR 1961 - 1978
. AND THE PREDICT.ED VOLUME OF REPOR’IED VIOLENT CRIMEu




| ROPULATION

o ™edm 13,99

. TB,08T 14,783 16
. APPLICATION OF THE DIFFUSION -
| BODEL AS AN AID FOR PREDICTING CRIME

. emeri 15421 17,0

82086 - 15808
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80874 16,547
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- - 1 f crime in Washlngton State.__
'Ew1th most predlctlons and forecasts, this effort is. at

begt
'Ti”condltlonal.fln many cases the current methods are. qu1te
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Methods of Predicting Crime -- Barly Efforts . = , B o : Methods 'of Predicting Crime -- Recent Efforts
L S et : : Y : , . | , b o ‘ ;‘, 2 G ,.i . g ;“ r ,: k; :
« Many crime forecasts are simple time series projections - . R C : : % Recent efforts at explaining and predicting crime offer
- ==i.e., linear projectigns—- og the past.vqlume~o§ crime. , ¥ - ; interestingmpew insights into the problem. The works chosen
This method, although simple, 15 Fheoretlcally_v01q.ﬁThe : i . . here for review are not all:inﬁlusive of the literature, but
o e e nfetact withont changs .. N B - Sk U o T Ty
" to-crime are stable and wl interact wit PR IR : , efforts. The works reviewed helfein are Pullum, 1979; |
_throughout time. Obviously, such assumptions have little to . o o } . Klepinger et al., 1979; Fox, 1978; and Cohen et al., 1980.

. do with reality except in the very short run. Generally, these works display three processes that are used
EA SRR B N S Py T e T for formulating prediction schemes. First, Pullum and the ‘
AS-inadequagggésmsimpli %straiz@ik%ihé“tgrggﬁgzl3gilgrgé énitial parg of Klepinggi'Et aéf‘Show howrtherrelgtionshipr,'
here was little else known untll recently © : ~ , : : etween predictor variables and arregt rates can be ,
Sszful for predicting crime. Only-within the past fifteen. . L & co specified. Second, the second half PEWKJepinger et"al. and
years has the size of the future population been recognized | o - ? Fox exhibit current thinking on mulFiQariate‘analYSis,,andv
[ e e inIS shcluded pa en stamplo for, 2
sti remains the most commo , d predit . B cf ;  sophisticate oretical model. | | |
relationship between crime and population §Sf;hqwev¢r, s ST . : L
fconsidérably,mbre‘complex~than,the'simple~{dea‘that:athhe
volume sof the population increases the'volume qf cr;me’a1so
increases.”More spécifically, the age structure of ‘the
- population is key to understanding the change in the crime.
‘yvolume patterns. Studies such as Christensen, (1967); Sagi

" and Wellford, (1968); Ferdinand (1970); ‘and Wellford, (1973);

make the argument that the relative size of the age group of

" males from 15 to 24 years of age is positively related to‘the‘

‘Nm_w
g e T e
SR

»
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Pullum (1978) initially and later, Klepinger et al. (1979),
using logit analysis, show that the national arrest rates are
HO : not only dependent upon the age structure of a population but
% also are dependent upon period and cohort efforts. Not
surprisingly, both of these studies reconfirm the importance :
of age structure for understanding crjiminal behavior; but, g
. more important is the intgoducﬁion‘ofﬁperiod'and.cohortf }
effects. Period effects are best understood as unique ]
historical events (in this case events within a single year) S

e

 variation in the crime rates and, therefore, the volume of

- crime§,These studies, also, consistently conclude that ghahge

~in the age structure alone can account fgr only a relatively
'modest portion of the change in gross crime rates and volume.
Therefore, while age structure provides a valuable.sogrce for
~the explanation of crime, no claims are made that it 1s a
final solution. At the same time, no other variables as
useful as the age structure for explaining the rates and
volume of crime have been isolated. As recently as 1972,

researchers have reported that it is extremely diff%cult to
" derive crime rates from any base other than population

which impact the tendency to commit wrimes and be arrested.

Cohort effects are the unique events or situations which

impact the criminality of a specific age group. One example

of a cohort effectlis the assumption that "baby boom" youths

have experienced greater competition in all phases of life ; :
when compared with other, less crowded, cohorts.. L . ]

The Pullum and Klepinger et al. analyses show that period and
cohort concepts have significant impact on arrest rates. The
birth cohorts from 1948 to 1958 (i.e., in 1980 people between
the ages of 22 and 32) in the Pullum analysis and from 1948 -~
1960 cohorts (or between 20 and 32 years of age) in the ' ;
Klepinger et al. study show an increasing tendency for arrest b
- for each successively younger cohort. However, Klepinger et
al. go on to report that the 1960 - 1961 birth cohort has a
decreased tendency for arrests. As encouraging as this down
“turn may appear, it must be realized that these younger - 2
.~cohorts have just.entered or are about to enter their most L
active age span in terms of being arrested. In other words,
the effect of life experiences on the generalized cohort
effect will not really be known until these youths have
_passed through the critical age period of late teens and
early twenties. o _ : — R o

. . (Schmid and Schmid, 1972).
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Next, these loglt analyses show that there has been about a g
60 percent ‘increase in the period effects between 1964 and B
1974. Then from 1974 to 1977 there was a decrease of 30 ' :

.percent in the period effect. This pattern of period effects | . Qﬁﬂ

findicates that until 1974 the events within each successive
year had a worsening effect leading ‘to an increased arrest
rate for persons of all ages. However, since 1974 the period
effect suggests ‘that the current events are related to a
decrease in the arrest rate. It is important to note that the

period effect is the only variable that has followed the

recent’ trehd of the levellng or reduct1on in the crlme rate
that ‘the natlon has experlenced. ‘
g LR : k o)
In summar ,‘%hese log1t analyses have found that age, cohort, A
and perlod effects are reasonably related to arrest volume. Ly
Futhermore, because it is possible to make theoretical. g
arguments about the relationship between the changes of any’ o
of these parameters and the change in arrest volume, it m1ght i

be supposed that these variables may be good ‘predictors of

" future arrest patterns. Unfortunately, using these variables - 8

as predictive indicators assumes that we know how they w111

- behave in the: future. Populatlon forecasts glve us a
. rationale for using age structure as an indicator for future
- arrest and crime, but the cohort and period effects are not’

presently easily predictable’ and, are therefore, of llmlted

. use as crime predlctors-

- There is another way of ‘predicting crime and arrest rates -

which .is methodologically similar but statistically different

from logit analysis. This method might best ‘be called

quasi-causal correlational ana1y51s. Fox (1%78) and the
second part of Klepinger et al. (1979)° prov1de good up to

- date examples of this approach. They selected variables that

are statlstlcally correlated to' arrest and crime. Various.
~attempts ‘are then made to build a plausible explanation
around these variables. A sample of some of the wvariables

~_that are used in this type effort are: thé number of pollce,'

“the change in the number of police over t1me, change in the
income of a populace over tlme,ounemployment rates, and :
'clearance rates. , : v

-Interestlngly, Kepllnger et al. use varlables 11ke those Just'
“Iisted as: proxy variables for the broader concepts of cohort
and period effects. For examﬂle, they. use the number of
police in (ny given year as a means of- represent1ng period
effects (1. &) those events Wwithin a single year- which 1mpact

the propens-ty ~of the populace to commlt crimes and. be

. arrested).hWhlle it can be argued that the absolute number of

police may . impact ‘the probability that the number of ‘arrests
made will change,‘1t cannot be argued that the number of -
" police adequately reflects the broader scope of events that
impacts a populace's propensity to commit crimes and be ‘
‘arrested. C1t1ng the“weak theoretlcal underp1nn1ng ofk
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“from Klepinger's et al. predicted arrest rates.

" noted,:

Kepllngew etal. == and ‘the ‘same cr1t1c1sm -can be made of

- Fox =+ 1S not noted to mallgn the efforts -of the ‘authors, but

~to-more accurately represent our current understandlng of the
crimlnal process.; S R \ : gL

. S A S o
' . 1

f G1ven the theoret1ca1 ba51s for the types of varlables used

them - relles on various: comblnatlons of weakly spe01fied
multiple regression models. Klepinger et al. use dlfferent~
var1at1ons of multlple regre551on models wuth the' goal -of
“increasing the percentage of the* varlance ‘explained for the

" humber of a rests. At ‘this they are’ qulte\successful,}”;
obta1n1ng R%s (i.e., the percentage ‘of wariance” explalned) of
80% to- 90%., For pred1ct1on purposes, ‘the trends of thiese

51gn1f1cant varlables are extrapolated to give future arrest N

‘estimates. ‘Fox’ uses ‘a nonrecursive model, wh1ch
mathematlcally is much more compléx than the static model b
used by Keplinger et al. but which has the advantage of =

- including feedback effects. Although both studies use similar
1ndependent variables, Kleplnger et al. proposes to explain »

arrést volume and rates, wh1le Fox proposes to explaln crime

“?and clearance rates.','.

At flrst glance, Fox s predlctions appear quite dlfferent
Initially, it
m1ght be. surmlzed, that because “similar independent var1ab1es
“were used, ‘the 'difference between the :two studies: may be due
" to the dissimilar dependent ‘variables employed in each. To
overcome this problem there may be a translation for Fox's
data which provides at least a rough comparlson. As just

Fox calculates estimates for both crime rates and’
clearance rates. Clearance rates for Fox are simply the -
percentage of reported crimes that are! solved.fMultzplylng
the percentage of crimes solved by the crime rate y1elds an

- -outcome (clearance /100, 000) which is' analogous to the -

-arrest rate and should make the Fox and Klepinger et al.
works roughly comparable.vThe reader ;should note -that this
procedure does not yield a true arrest rate ‘(the number of
reported arrests per 100’000 population). However, by ’
assumlng ‘that each cleared crime y1e1ds one ‘arrest: (actually
" the ratio for cleared crimes to ‘arrest ‘i's somewhat less than
l) ‘we: should get a blased, but generally conparable, set of
data.'

3

Follow1ng'thls procedure, Fox 5 prédlcthns on what the -
arrest rate might ‘be in the future does not agree with -
Kleplnger et al. In general, it appears ‘that Fox's :
nonrecur51ve model indicdates that thereé will be a- .continual
‘increase ‘in the lirrest rate unt11 yedar 2000. ‘On the other

hand, Kleplnger et al. predict a downturn in the arrest. rates

after the ‘mid 1980 s wach would last "until’ ‘the ‘year 2000 at -

whlch po1nt an 1ncrease in the arrest rate would be expected.
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Even though this comparison is extremely rotugh, one has to
.raise the question; "How can similar analyses lead to results
that lead in different directions?" The key to this qUestlon
probably lies in the varied use of the variable age
structure. As had already been established, the age structure
of a population is closely tied to the amount of crime that
is committed and the number of arrests that are made. The -
problem becomes ‘clearer when it is recognlzed that Fox
severely limited the predictive power of his model because he
used only blacks as his population varlable. Fox's apparent
thinking was that because blacks have a higher correlation
with crime rates than whites; the number of blacks should be
a better predictor. But he overlooks the fakct that the vast
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residential locatlons produces an inerease in crlmlral
opportunity;- an 1ncrease~1n the number of persons in

R

V'7trans1t~produces an increase in’ criminal act1v1ty. A den51ty
~index which is the number of households ‘exposed to the risk

of residential property crime because’ someone is not home
divided by’ the’ ‘number of households is used to represent the -
first, second, and third assumptions. The unemployment rate
is used to represent the fourth assumption. The ratlonale for
this is ba ‘ed on the idea that the higher the unemployment o
rate, the fewer people there are 'in transit and, therefore,'
the opportunity for car theft and other.: property is reduced.
It is also believed that higher unemployment -is related to
more secure residences. Total consumer expenditures ﬂn year.
t-2 (i.e., two years prior) for durable goods other than

b - automobiles are used as a measure of non-automoblle Qargets.
Next, the proportlon of the U.S. population age& 15 to 24 in
each year is used as the only offender related varlaﬂle (note
this is the age structure variable that was dlstussed
earlier). Finally, in each crime model the. lagged crume rate
is introduced to determine if the speed at which thew
exogenous variables’ (those variables listed above) take
effect on the specific crime rate. If the coeff1c1ent for
this variable tends to zero, then the effects of exogenous
variables are supposed to be spontaneous. And 11 thelabsolute
value of this variable is greater than zero, then the effects,
of the exongenous variables would be viewed as havingﬂa
distributed effect over time (see Land, 1979 for a dl cussion

of this point). | , NH

majority of change in the crime rate is caused ‘by the
variation in the much larger combined population of whites
and blacks and not the much smaller young black population.
Therefore, Fox's predictions are based on the variation in a

specific subpopulation which overestlmates the change in the

~ total populatlon.r‘ R , ,_h ‘

“The important thlng to notlce aﬂout the mu1t1ple varlate

i o ‘regression type models is that n=1ther of these models -~ and !

ﬁg . -+ they are the most recent and comprehen51ve models presently

S available -- predict the. levellng off of the crime rate or - i
’ © . volume that we have experienced in the past four years. Fox's

" model generally predicts an ever 1ncrea51nq crime rate, while
the Klepinger et al. model, which is influenced in a greater
sense by variation in the populatlon, does not see the arrest
rate dlpping until the mid 1980 S. ,‘lo
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U51ng various gombinations of the variables listed above the
Cohen et al. models were able to explain a very large
percentage of the variance (98% to 99%) for each type of
property crime rate. Then in order to test thejforecasting

s T g g i ety gt N bt i i e 0 - T e
=

The final method of predlctlng crime dlscussed in thls report y
is more theoretical than those discussed earlier. Cohen,
Felsonj .and Land (1980) present a method of predicting crime capabilities of the opportunity theory model, the authors
that issbased on opportunity theory. The advantage of the > used crime rates for 1973 to 1977 as a test of the models &
opportunity theory for predicting crime patterns claimed by r 2 0 coefficients developed usihg the 1947 to 1972 data. This
e these authors is that their macro causal mechanism identifies ) ex~-post forecasting analysis showed that the projections from
B .measurable characteristics in 5001ety which are the causes of the coefficients generated from 1947 to 1972 data were within
. crime., In other words they claim that their theory taps the - Statistical limits of confidence relative to the actual crime
"real" determinants of crime while the other efforts of . I rates. However, the fit between the historical trends and the
predicting crime. -- specifically those like Fox and Klepinger \ actual 1973-1977 crime rates showed a disconcerting pattern. .
et al. take advantage of variables that, perhaps by PR 4 : The Fit between these two ‘sets of data indicated an over
coﬁnc1dence w1th1n specific time periods, are correlated to ! TR estimation of the crime rates. But most d1sconcert1ngly, the
“crime but are not necessarily determinates of crime. If their: ? deviation between the actual and the projected crime rates
P assertion about the validity of their variables is accurate, '~ increases over time. i
“ . then their ability to predict crlme patterns using

XY

opportunity theory should be a vast 1mprovement.f
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. Next, Cohen. et al. provide an ex—ante forecast using thelr

i ' opportunity theory model. A forecast is ex-ante when it
' retains. the variables in the model but uses progectxons of
these variables as the basis for estimating crime rates
rather than the known values themselves.. Using such a
method, the “authors with some minor adjustments, were able to
forecast that the crime rate on a national level w1ll

| -.The Cohen et al. opportunlty theory lncludes such assumptlons
i : - as: (1) criminal offenders prefer property targets that are

' located in sites with fewer, rather than more,: potent1a1
guardlans, (2) those individuals who do not have primary
‘group ties are less likely to act as guardlans for property
(3) the decrease 1n the density of a populatlon in

i
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predict1ons’s? ;
' ies, the. Cohe et al. &S . ’
> de eleratlon“of the crlme rate after

VConclus‘onary Statements About Current L1terature,on,Cr1me
: : e Pred1ctlon Ll R :

As the review of the varlous attempts ‘to predlct crlmeqwmi T
attest,,the forecasting of crime, as. well as -any other soc1a1ff““*
e phenomena s, .at best;, . a cond1t10na1 undertaklng.,All of the -

3

ffa' h\above mentloned methods of explanatlon and*forecastlng have afl

-‘betweenathe<var1ables thatfcause crlme are then argangedpln :
someasort of mathemat1cal model These models, range from the

G
e

structure of a population,‘mlght con51st of a process'where~

“\;varlous we1ghts are ‘attributed ‘to dlfferent -age groups. As ..
. structure of the populatlon changed over .time, the volumeu.
of crlme would be expected ‘to: change,,Even ‘though this method;'
is simple. and 1gnores ‘the 1mportancezof other. varlables, 1t :
L isca process that. few could dlsagreei» th except for its. . R
'qqgoﬁ 1ncompleteness.nThe Cohen.et al. .study is.a dgood. example oflaj
o more complex arrangement of var1ab1es.,For ‘example, they <
“examine the statistical. and substantlve utility of varlous\ ,
e multavarlate ‘models: by comparing the efficacy of addltlve and_

e ~1p multlpllcat1ve models and by allow1ng for the dynam1c effects
B of the. 1ndependent var1ables.~f, e St S

The thlrd general step, once 1t has been dec1ded that the , >
~model is suff1c1ent1y representatlve of social reality, is to
apply the model in a forecastlng sense. Based upon. the very
~large. percentage of the variance ‘that has been statlstlcallyjf
‘explalned by -Fox, Kleplnger, et al., and Cohen et al., it
might be believed that any one of ‘the models would be a good

- predictor of crime.. This would be .the case if the model .
represented the underlying. structure of the forces that lead - -
‘to ‘crime. But 'as Cohen et al.,recognlze, ‘the process of model o
bulldlng and‘forecastlng is only truly correct if the’ S

° variation’ 1nuthe factors in the model’ represent the true
structure of’the s001etal forces that lead. to crime. And: on B
thlS account: all of .these recent studies have failed. In a \
11m1ted tlme;span they- ‘explain an exceptional percentage of b

the varlancemln the crime pattern, but when used in :
forecastlng they all fail to. predict the downturn of crbme
experlenced 1n the mld 1970 5°~-jf,, : ,A_.._t R ,V_ E
It 1s a 11tt1e unfalr to hold the crlme forecast1ng effortsﬂf’,\',_ i
of these authors to the stringent. test of predicting future \
‘icrlmlnal behav1or of American society. Compared to what was
“known, in 1972 (Schmld and Schmld), all of these: efforts are. ‘rp{y\
examples of - Progress in methodolcgy./However, ‘the 11m1tat1ons ‘
of the above studies neéd to be recognized as: ‘well. As Cohen

et al.'1ndlcated, the"ork of Fox has very weak theoretlcal
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énderplnnlnq. Andxbecause of the 51m1lar1ty of Kleplnger et
51. work to Fox, cr1t1c1sm can be generallzed to the
i:lep1nger et al. work. S St

: ,/In splte of the noted weaknesses, it is 1nterest1ng to note
, lthat even though Klepinger et al. and Fox use’ ‘similar.

: *';predlctlng varlables, thelrtconclu51ons, -as was noted - -
.. . earlier, are quite different. Even: the ‘Cohen: et al. artlcle;
. 'which istheoretically advanced, shows\a distressing’

o ‘progre551ve tendency to over estimate the national crime-
: ~ rate. This may ‘be the case because for all variables: except
for the change in the age structure, ‘all*of thesother
variables in the Cohen et al. and for that’ matter the Fox and
’1K1ep1nger et al. efforts,-.are on a generally in crea51ng
monotonic trend. And d1s111u51on1ng as it mlght be, it is
1p0881b1e that most. of ‘the var1ables\duscussed and tested 1n
,,f . these- efforts mayabe colnc1dentally related to the monotonic’
1 increase in crime. Then agaln, it is-just as likgly. that some
\k,v?:of these varlables mlght, in fact, be determlnants of ‘the
o crime’ ‘rate, . .but ‘that - the1r 1mportance in thep“real" model has
?V7lessened. Irrespectlve of these c¢onsiderations, "the fact
l,:hhat theé crime rate and crime volume have dropped wlthoutv-‘k
"Vapparent explanatlon within the past few years is il
o problematlc. Further, it is a problen that the works x
‘dlscussed hereln have not addressed.\p S
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s jReturnlng to the quest1on at hand,

-~ forecast of crime for Washlngton State’ mlght be addressed \

fzgremalns a problem. The only factors that one can be certainy *
fit crime patterns are ‘thé age structure of the populatlon, \
- period effects, and. cohort effects o
'Unfortunately, the only one of these for- wh1ch we- have i'»'?\

“structure. As was discussed: earlier, the future’ pattern of
;'spec1flc birth cohort) are uncertaln, and the perlod effects

~ 'within one year), even’ ‘though important, a
_unspecified. Moreover, even if’we wanted to usSe some:

gopportunlty ‘theory var1ables of Cohen et al., -
.~ found that: Washlngton State has not:maintained time serles
data on many ‘of these variables.
”forecastlng ‘attempts described above have used national crime

of the aggregated data far exceeds volumefor" Wash1ngtonj
‘State.

~subject to variations 1ntroduced by local ‘conditions. In7“

ﬁ_poss1b1e to use age 'structure ‘as an 1mportant predicting - & Cel
variable. S
“crime; and most spec1flcally arrests, is:

’w1th those males 1n the1r late teens and

jHowever, s1mple log1c confllcts w1th the
-performlng a crime forecast using only variation in the age

- Such ‘@ simple de51gn assumes that the rate of offendlng
.;remalrs stable throughout tlme,‘an assumpt1on that is .

- blant. ntly contradicted by known varlatlons in the crime-

- rate. But unfortunately, a satlsfactory explanatlon of the

~ 'cHange in the crime rate has not been forthcomlng. ‘Even:
~opportun1ty theory fails- to track the recent decllne ‘in the-

. crime ‘rate: could be ‘achieved, then a major step would be made » :
. toward a ‘more reasonable forecast.>¢; TR D A g

Ratlonale For Washlngton State Cr1me P?edlctlons‘\‘

k =

the answer to how the

(Pullum, 1978). S N

sufficient ‘evidence for what the’ future might ‘be is . the age'
cohort effects (the differential life’ experlences of each

(the differential life- ‘experiences of 'the: total populatJon'g;
are conceptually g
same correlate varlables as: Fox ‘and Klep1nger et al.‘or the l~ai,‘;ﬁ;

it would 'be" L

¥ Futhermore, ‘all of: the 7¢n
or arrest data. The advantage of this data is that the. volume:v‘ |
Therefore, the national data is- less 11kely to be'ﬁ

statistical terms this is important ‘because the natlonal data_5

‘"fw1ll exhibit greater’ stablllty and less fluctuatlon than any e
*:fs1ngle state S data.ra 1ﬁﬂ_,w L

'h ) L
5% i

‘~G1ven these problems, the questlon has to be ralsed as to
- “whether or not it is poss1b1e to make a reasonable“crlme
. forecast for the state of Washirngton. )
. ~be no. Washlngton State, as’ most states, will’ havé a more

o difficult time trying to project crime: patterns than will the

In part thetanswer must

national efforts. However, the battle is not lost. It 1sff*

As has been noted earller, the‘relat1onsh1p between o

strongly correlated
early adulthood.ﬂ j

SE

des1rab111ty of

structure (i. €up ‘the "at- risk group" of potential offenders).

crime rate. Therefore, if an alternatlve projection of the

A
o
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e Fortunately, an alternatlve method of explalnlng the
~ - 7 yariation in the crime rate can be found in the social ‘
~diffusion model. lefu51on models were adapted from the{;.'
phys1ca1 sc1ences for the soc1al sc1ences ‘by Dodd. (1955) -and -
Coleman (1959). 1In the most general sense, dlffu51on modeils
are based. on the concept that there are basic forces that
contrlbute to the adoptlon of a social behav1or among a .
populatlon. When a new .behavior. appears in the ‘population. and
C soc1a1 forces are- actlvated, the behavior begins to- be ..
ERE e adopted throughout the population. The spread of the behav1orr_
N thoughout a: populatlon may ‘be - partlal or total.,;s;~-vv e :
‘ : Appllcatlons of the dlffu51on type models to crlme: e
_ forecasting are first observed in recent efforts by Snow ‘and
= ~LaSante (1980). However thls appllcatlon uses a; phy51ca1
science. model‘Whlch obscures the  social nature of: the'f,
. - Problem. MacQorquodale and Pullum’s (1974) recent Study .
g provides an appllcatlon of dlffu51on models \hlch is- more

'\pertlnent because it is applied to a social - =1tuat10n.vThese A

. ‘authors”™ study applles the d1ffus1on model to the .evaluation
of women's: acceptance of birth control pracdaces. Us1ng the
MacCorquodale and: Pullum soc1a1 d1ffu51on study .as.a gulde,‘ ;
the appllcatlon of thlS procedure can be generallzed to. crlme:
As the dlffu51on model 1s used in thlS appllcatlon, there are
two- underly1ng assumptlons which' represent;the dr1v1ng soc1a1
forces. The "first assumpt1on posits an external force and the
secondﬁassumptlon .posits an internal force.‘The first .
assumpt*on posits that forces out31de of the adopting group
operate at a constant level until all of, those who are golng
to adoptka new behavior eJentually do adopt it. In other. N

o.words, the change of adoption of. the behavior in questlon has
no.. bear1ng\on the number of people who have or have not . v
adopted the behav1or at: any time durlng the process..An
‘example - of such external force would be ‘the adoptlon of .a new
- product.. whlch is 1nfluenced solely by a. marketlng effort..In
the.case of crlme rates, the outside force . is. poss1b1y ‘
represented by the change in social stab111ty. As a s001ety
becomes. more unstable (e.g., the legitimacy of the system. is

- .questioned or there 1s.great social change), ‘the. propens1ty
\ of a populatlon to comm1t crime also - -increases.- As 1nd1cated
\ in Flgure 1, the. .graph - of the external .social. force is :

\{epresented as a constant in. the ‘model and the probablllty of =

any ‘one person adoptlng the behavior: throughout the 11fe of :
e ﬁhe d1ffu51on process is also constant.,~~<._‘ L

L

,Mathematlcally, the f1rst assumpt1on 1s represented as"A
Y —\w (N =-X). Where Y equals the number- of persons who .
adopt cnlmlnal behav1or between .any. t1me perlod t and t +1 N

.....
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X e wl(N - X) +w2X(N

;n«The second assumption of the diffusron model used 1n th1s
;,ana1y51s is the idea that adoption of a behavior is .\_=
ffproportlonalﬁto ‘the fraction of“the popuﬁatlon that - has

'7ﬁff‘accepted it ‘at time t. As the p”oportlow of acceptors
‘ nonacceptor is 1ncfeasingly likely to encounter
'Put 51mp1y a force that

increases,
%acceptors 1n‘daily 1nteractlon'
- causes behaviors to be. adopted?
-~ interaction of indiyiduals Wit
. of diffusion is bes\\ called the i
»rGraphxcally, the. nature of 1nten
~,adoptlon as shown lnwFlgure 2.~¢'_
J

¥

"‘o

‘“Mathematlcally, th1‘~assumpt10n is- represented as

Y= W2X(N X)/N.vNotlce that the potentlal populatlon that canh,~
-5 be tréated as potencaal acceptors ‘

sis formallzed as N - X in-
both. assumptlons. hlS captures -the Leallty that the

,acceptors are. drawn from an ever’decrea51ng subpopulatlon of
,nonacceptors.if“‘“ : : :

i N '1

:l

'For many processes, 1nc1ud1ng cr1anal1ty, acceptance“may

come from either of the two- assumptlons. To represent thls,,w-

~the: twor above stated models: are 'added together to create a!
dgmlxed dlffu51on model. Addlng theJe two, effects is based on-
“the asoumptlon\that the effects’ /ﬁe mutually exc1u31ve. The[

1y

r'mlxed model appears as follows.’,

oy ] ‘ LA

X)/N

Recalllng that wl represents the external force that
influences- people to adopt a behav1or and w represents the
“interaction among people which: leads to the“adoption of
,fbehav1or, and furthermore,
~~through time, the effect of ghese over: t1me on (Y),uthe

.number of people who adopt a behav1or in any given time - :

perlod, ‘and (X), the cumulative’ number of people ‘who adopted

‘ I
,the behav1or, appear graphlcally“as follows. L
‘ = ; W N :
O b ]
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w B I n . //
W [ . K\\ . @
o STy ,
2 B 4\3 o

action and the probabllity ofhidf:

that ‘these forces are constant S
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R Comb1n1ng the affect of wl and w2 for the accumulatlon of the e
adoption of the behav1or over time (X), it is obvious that
‘the mixed diffusion model’ predlcts that once a force outside
‘a populatlon beglns to exert i

its influence then there. may be
~different periods of acceleratlon depending on the values of
Wy and w, but, that, eventually the adoption of a behav1or
will reach a limit and,. as it does so, the rate and the,
1ncrease 1n the total number of adopters w111 slow down.“
By its nature, the mlxed d1ffu51on model 1s dlfferent from,”
the other methods of . predlctlng the crime rates discussed
‘earlier. Where the methods discussed. earller focus on: au;; :
B specific set of predlctlon varlables as:a means of est1mat1ng
w " a future phenomena, the dlffu51on model focuses on the. soclal
- ~ process of two variables -= outside influence and s001a1
‘interactive influence. In this case,. the socially . .
diserganizing events of :the lat@ 1960 s and the early 1970 s,
‘according to the dlffu51on model, will eventually run: thelr
,wcourse culmlnatlng in a new equxllbrlum. Each perlod ‘of *
5001a13thange, be 1t an aggravating change or an amelloratlve
¢« change (i.e., the curves can: elgher increase or- decrease), .
can be followed by a perlod of pelatlve stablllty, or because ‘f
-of new events, enter into a neWgepoch and a new per1od of o
diffusion of behavior.: Another 1h1ng to recognlze about the
diffusion of behavior is that gﬂven any size'of an ellglble"g
population, the model does not requlre that all or even -
- majority of the population adopt the behav1or.ﬂTherefore,ﬁa
- poorly diffused behavior would 5e represented by a. relatlvely
flat curve while a more successful diffusion WOuld be
represented by a much steeper c rve.
In addltlon to quantlflcatlon oF the parameters representlng0
the external force (in this case the societal conditions) and.
‘the spread of behavior caused byqtheﬁlnteractlve qualltles)of
a group,tanother important character1st1c of the mixed - f L
~diffusion model is that it is possible to determlne ‘the flt“”
‘between the actual" changes in ordme rate and the curve =~ =
~generated by the best fit to these rates. Starting with the
~mixed dlffu51on model equatlon,/lt can algebralcally E
‘translate into a form amenableuto multlple regréssion . . 7
ana1y51s from whence a fit of: the data to the diffusion curve
. can be determined. Here where Y represent the fltted values‘j//;
‘f, of Y, the model appears as follows. e B L e

7
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'jf‘" ‘October 1979 State Populatlon Fdrecasts by Age and

o

Appllcatlon of the'Mlxed lefu51on Model to Washlngton State'ﬂpdrhﬂ

Reported Crime f*pf_ Ll mEa L g

Q”“ One of the 1mportant reasons for u31ng the mlxed d1ffus1on
~ model as a method of making crime projections for Washlngton'

o

for the levellng off of . the crime rate .after such a long
perlod of increases, (i. e:, the growth is approachlng 1tsﬁ~~
asymptote). Because . of ‘this new: 1nformatlonf¢he actual g
projectlon of crlmeYVolume 1s greatly: 51mpliu1ed ‘Once. tnls
determlned what aoreasonabl Lprojectlon of the crime: rate
m;ght be; (hére rtv1s pred,r~qd that it remalns relatlvely
_constant for t immediate futhre)ﬁone merely needs to
; mult&ply the, st atedfat rlsk group by the - ek
W rates. ;; e : ‘

from ther" :

Sex.
15 - 34 years of age are used as\the Vat-risk” group.. This-

) age group appears to repreésent that.portion of. the%%‘ latlon
An Washlngton State. Whlch”ls respon51ble for the majorlty of
crlmes (See Appendlx l) : T §

Populatlon data for thlS analysns was. obtalned

‘The crlme data for Wash1ngton State was drawn from*Unlform
-Crime Reports for the. respective years. Because the&F B.I.

':changed the method of recording larceny in 1972, a
is necessary to enable the simultaneous use of pre -1972 and.
post -1972 data. The procedure to make. correcthns for the
change in larceny report1ng 1n 1972 by the F B¢ I; can be
rev1ewed in Appendlx 2.,w AR T R o . Qr-_’

™

These data were then used to calculate the dlffu51on models
for estlmatlng crime rates.. The original calculatlons"were

~done ‘using the raw change in the annual crime rate: (whlch 1s

s where 4 equals the’ changeé in the crime rate between'

‘t and t +1). A perfect fit of the diffusion model’ would

. 'require that the crime rate for the at-risk group would
”f}1ncrease ‘each year. until the crime rate approached its
asymptote at whlch ‘point the annual. chang in the crime

would be expected to level off and eventually decrease,?;~

"ﬁ U51ng the raw annual chang ‘in the crlme rates for "total

reported crlme,"' property crlme," ‘and "v1olent crlme" ‘the

tfdlffu51on model does not show a good fit. As Tablefi shows

- .‘the variance explalned is qulte low and. s;gnlflcance levelsar,
- are” poor. ‘However, Table: l"also shows that the mixed = ..
é.gdlffu51on model,’ ‘which is a "combined linear and parabollc
~ .model, has a better fit: than elther ‘the isolated linear or

Vﬂgpar~b011c model. The relat vely poor f1t of the mlxed
'pdlffu51on model is . not so. i '

LS

Males

D

:‘ﬁjéﬁi State is that the diffusion model follows the leveling off of 5
jﬁ ‘the crime rate since 1976 more .closely: than the.other -~ -
: “methods.. Futhermore, ‘the - diffusion: .model provides a. ratlonale %

pected crlmerdhn

correctlon”*'

rate
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examined\xéeewFigbrémM - violéntwcrime~exgmple),*The*;.f
variability in the annual change in raw data obviously

- impedes the fitting of any. curve. In the 1light of the
vacillation of the raw data, data smoothingiseems to be a

R ok
S

-Two major<techniques,Wefe«used‘to“smooth}the;data. First, the
";economically'deprgssedeears~lQQO - L97§,in'WashingtonuState'
“We;e‘adjusted'tomﬁette;‘reflect,the national ;trend in @@ ..
incresing crime rates. Toikeep the .adjustment meaningful to
- Washington State,-the;linéar:trend-ofnthexyeaﬁs“1961;t031969
. .was used to:predict what the increase in.the annual crime °
. rate-might have been without the severe .economic: impact. ..
..Following the re-estimation:of ‘the change 'in crime rates, a
' three~yeax”movinggéverage was used as the second method.of
smoothing the data. As Table 2 and Figure 5 indicate,-the
smoothed data for total’ crime provides a;much more reasonable

; 3

fit for the mixed‘difEUSipﬁimqgel.‘ . ; .
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Table 1:

Q-

Comparison of Linear, Mixed Diffusion Mo:iei a
Parabola Fits' for T&ta],‘Vio]ent,‘and;Properiy.

l :

i : ‘ &

Change in Ctime Rates 1961-1978: Raw Data

w
.
=)

R

MODEL . SIGNIFICANCE

: kParaboJ’-a 7 s

(} = ( 6 m‘ g g ) T

Linear 960 003

o L masE e S LU e e ae

Mixed Model 574 588 .

DParabola RN ;949

o £ ’
[ G u

Linear ° . .540 - o3l

Mixed Model C.B20 . e 40T

\

Linear S~ ,930 o .005

Mixed Model 574 628

o o
parabola . .98 o
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Comparlng the results of the mlxed dlffu51on model to the :
prev1ously dlscussed llterature, the main advantage of the
jmlxed diffusion model is'that it mathematlcally follows and '
theoretically predlcts the: ‘leveling off of the crime:rate 1nf
Wash1ngton State, and one could conjecture, the nation. On -
the other hand; the other methods of crime pred1ctlon falled
“to, explain this levellng off of the crime’ ratea,Therefore,,;
even ‘though these other models explain a remarkable '
percentage of varlanCt, the mixed diffusion model appears to
‘be a reasonable. method of estlmatlng the rate of crime. As
-was’ noted earller, once, the. asymptote of the. dlffu51on curve
‘is reached, it ‘thén predlcted that the rate of. crime: £for the
“at-risk- ‘group. will' remain constant ‘or decrease somewhat° For
: the state of Washington this appears to be the case (Table °
Ve e L L S S N o o B)eIn fact it appears. that in ‘the last - couple of years,‘the
g]‘;gﬁgznlg ;nga%.grfne Rate : o E change 1n the rate of crlme has stablllzed.‘, . oy
lhlngSMDOthaiIMta 4,;'df”f““ AR e e R However, as the 1978 1ncrease ‘in the crime rate 1ndlcates, U RS
ot Ly S T ‘. even if the crime rate has stablllzed, we can still. expect a " 8
- wide degree, of variation: from year to year.. However, the, s
dlffu51on model would have us predict that on- the average thei'
crime rate would remain relatively stable. A major Vel o
* shortcoming of the ‘diffusion ‘model is that it “is ;1mlte& to
predlctlons w1th1n one eplsode or perlod of change. Once the e
asympote is reached one must look to emerging. external forces_h R A
of change whlch w111 lead to a new perlod of - dlffus;on.b As B R | AR

BV A

g

p051t1ve or negatlve dlrec}lon.rg

The f1na1 conc1u51on for 1nmed1ate crime predlct&on in this .
‘state is that crime rates have, for' the preseneyand for the. R
near future, stabilized. However, as the: latesL populatlon ; A ] ]
 reports indicate, due ‘to the large 1mm1gratlon into. « o7 el
Washlngton State, the at-risk population_ w111 contlnue to - TS ‘3,'g_7
‘increase. Therefore, w1th éven aastablllzedwcrlme rate, the .- S e
volume of population in the state.of. Washlngon w111 increase

enough so that the volume of cr1me w111 c?ntlnue to 1ncrease¢a'
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- - The steps in this procedure are as follows:

w

. g o . . . : ;
B R : i o A . D

¢+ mppemdix 3’

Estlmatrng the Number of Reported Larcenlesrf

S "' in Washlngton State 1961 - ¥972~'

[

To calculate the progected crime rate for Washlngton State it
~‘1s necessary that the different methods of reporting larceny

.. between- l961“and 1978 be reconc¢iled.. This appendix shows how
this was" accompllshed From 1961 through 1972 larceny in the
.Uniform Crime Report consisted of the number of ‘reported

" larcenies over $50. Since 1972, larceny in the Uniform Crime
Reports consisted of all reported larceny. This difference in
~reporting cause a large gap in the .number of larcencies
reported between 1972 and 1973. (See ‘the dotted line - in the

) graph on page 47.) In order that a single estlmate of the
total volume of reported crime could be used in the =
calculations of crime rates, an estimate was made of all
reported larceny between 1961 and 1972.

“This estlmate is based on a ratio between the number of - o
elarcenles greater than $50 and total larcenies. The number of
‘larcenies greater that $50 for 1961 - 1972 are.multiplied by

‘this ratlo ‘which ylelds estlmates for’ total larcenles for ;xgg

1961 - 1972. e

o

traced on the- follow1ng chart and table). First, the linear
fit for the number of reported larcenies is obtained for 1973
to 1978. Second, based upon 1961, - 1972 data, the: linear
trend of reported larcenies is obtained for the years 1273 -
. 1976 for larcenies greater than $50. Third, the percentage of

difference between the reported number of larcenles from the o

11near fit and the linear trend is calculated. Fourth, these
percentage difference flgures vere multlplled by the linear
~trend expected values for -larcenies greater than $50. These

values then serve as the estimated number of reported larceny

over §50. for"® 1973 - 1976. "Fifth, the ratio.for the difference
between the actual number of all- ‘larcenies for :1973 - 1976
and the estlmated 1arcen1es greater. than $50 for 1973 - 1976
' 1s determlned. P f”‘?~ :

These ratios are then averaged, and flnally, th1s average

(the steps can be -

ratio is mu1t1p11ed by the number of reported larcenies Z
. greater. than $50 for the years 1961 - 1972 wh1ch y1e1ds
estlmates for total 1arceny for these years.
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(2) EXPECTED LINEAR TREND ©
VALUES - (BASED ON 1973—1978
ACTUAL DATA)

(3) fE(I’EC’I‘E.'DNDI‘NEAR;
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(4) FSI‘IMATED VALUES FOR
" LARCENY GREATER THAN $50
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1973 ~ 1978

0

(5) DIFFERENCE
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(6) ESTIMATED
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RATIO & ACTUAL

ty =

5 » : i S By
a4 .
| ., ,” i “0‘ . o [ D . K R x
1961 . 9,215 ' N . 21,434
1962 - : 10,197 ¢ w & 23,718 g
. 1963 10,513 - : - 24,453
N : N )
1964 13,510 81424 :
1965 . ‘13, 689 . ‘ o 31,840 a B
1966 16,263 T R 37,827
B0 1967 ,20,076 @ K ‘46,696 , § . W
S - 1968 27,640 64,290
199 36,207 - o 84,217 @ :
71970 38,488 89,523 S el
1o71 ’39 726> : 02 ‘921402 /;’ @ 7 "\}o
1972 41,232 o 95,905 '
- HHHCHANGE ™ REFORTING moCEmRE S S » s .
1973 99,522 110,516 45,174 49,656 2,447 :
1974 - 121,i32 114,642 48,577 51,297 , 2,361 .
1975 129,060 118,768 51,978 56,448 & 2.286 o - o
1976 123,324 ' o1%2,88 55,380 55,380 ’ L 2,096 L a0
. 1977 - 123,894 127,020 e B Average Difference 2 0 ‘
= ;\07
E L
& ‘ ,)’7 B
i‘;»v “ S o
i \‘[ "gv v e
», = : \
o g “ *“ ; N R -
’ / o\‘ : .’ (‘e s
5 & W \} i f’: 5 y
r i N . 0
i N @ @ @
: L S g -
e a Ay ; e, ?; ' :
T @ i 2 -

é

i
»
3
L
s

5, - )
< o
& - K
e :
< s
<> a - o
# ey :
' s .
-
o ) ’

*

A it s

B g™

h

3
5



IR A RS i S

Pr—

DATA FOR DIFFUSION MODEL .

et

P ORI O

A P i,




wm:ﬁrﬂ@wwmm‘w‘“ i m\&f«Z“.ﬁ;« M»mmu@’u{’ ﬁ“&“‘»ﬁ.‘”ﬁ e s
,a&." i

~ DATA FOR DIFFUSION MODELS
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| NUMBER OF REPORTED |

SR

| NUMBFR OF REPORTED | . .

N
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PROPERTY CRIME .

rTOHL A~:ff

* (%) CUMULATIVE TOTAL |
‘~,CRIME]RATE1+'TO H1 o)

- PROPERTY CRIMES? =
e ). CHANGE IN®

VIOLENT CRIMES | " & -

CBEPORTED CRIMES . o . &b 0 o

R et
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| 375,400 | 41,666 | 1,617 | 40,040
" av0,000 | 45,861 | 1,817 | 43,75 | .0
| 397,800 f47;938i;j;‘fJ' 2 “,'f :v46‘014:l,' o
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