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1 PREDICTED CRIME RAT::::: THE 
f 

VOLUME OF CRIME 

"~I"~ " 
" 

, 
I: 

FOR WASHINGTON STATE 

,- Tifis part of the study {reports the predicted crime rates and 
volume 'of crime for Washington State for 1979 to 2000. As 
will ,be noted in Part II of this sbudy,ana as is true ofal]" 
scient~fic forecasts or predictions, the further one gets' " 
fromtheptesent, thele,ss confidence one should have in ;~,. 

, predictions. Therefg!=,~, in 'this study, the predictions for 
1980 to 1985 should b~; accepted with ,more confidence than the 
pr~dictions for 1990, 1995, and 2000~ 

Crime rates and v~J.ume of crime are reported in three 
categories -- total crime, violent crime,~and property crime. 
Violerttcr ime" includes the combinatiol1s<}'o"f murder, 
I1fanslaughter, "robberY, rape and agg,rapated assault. Property 
c,rime ,includes burglary, auto theft, (/tand larceny. Total 

-ciime;indludestbecombination of all of the above li~ted 
crime., The mea~:;ure'ment used for crime in this- study is 
reported crime for Washington State as publishep for 
W~shin~ton State in'Crime in United States, 1961 ~o 1978. 

~. • _, __ .• ~ _,_ ; ',.____ _"","1 

Crime ratesi;:or this study arebas'ed on the at-::risk 
population of malesbetw~eri'the ~';''1ges of 15 and' 34 in the 

, Washi"ngton Statepopulatibn. , Historica;lly, this 
subpopulation has been responsible",for the vast majority of 
Grime., C Clearly such a technique" dIj!~counts the influence 6£ 
female and older male'cr ime,behavior ~ bbt the linll ted volume 
of crime coiihnj.tted by trrese other subpopu1ations does not ' 
warrantthei~_f. inclusion in therrD=thodology for:;, crime rate 
predictions.~:; Justifying data for the strategy of using the 
at-riskgrouPl 9£ males 15 to 34 can be found in AppendixL 

REpULTS 

As ,the 'crime" ra·te tabie and chart's indicate the crime rate in 
WashingtOn State "increased rapidly between tbe early 1960's 
and' 1974,. Appareritly , since this time, both violent and 
property crime rates hav;,e leveled off. Tbe, highest property 
crime rate in 1974 was; 32.9 drimes per 100 at risk persons 
(Le.,ma,les between 15 and 34). The highest violent crime 
rate occurred in 1975 at 2.23 crim~s per 100 at-risk grouR 
persons. In both cases the peakrepr~sents a drastic L' 

incr,ease compared to the 1961 crime rates ..During ,- this 
period of time property ,crimes f6r at-risk Persons increased 
22.2 per 100 •. and~iolent crimes f~r at-ri$k persons, 
increased l.8 ::crimes per 100. 'h" t' 

~. " 

J-=' 

" i' 

9 

\, 

~ased o~ 'the rationa~e.deye16ped, in P~rt II of thi~ study, it 
1S pred-lcted that--wlthln an expected range of variation 
the crime rate williemain stabla. It is expectea that the 
total'crime rate, plus or minus 3.2 crimes per 100 at-risk 
persc;>nswill remain. near an'average of 33.3 cf:-dmes per 100 
at-rlsk ll pe'rsons. Vlolent crimes are expected to stablize 
arc;>und ~.1 crimes p~r 100 9t-risk persons plus or minus ~Q019. 
crImes i!?~r 100 at-rlskper~ons. PropertY9~iIPesare expected 
to s~a~~lzearo~nd 30.8 ~rlmes per 100 at-rlsk persons plus 
or.mlnu~3.2 per 100 at-risk 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 t:,he di rectionthat futur,e 
changes may take~ It is possibie, given ~ Significant soci~l 
change, for ~he drime rate to enter into eithe~ -an increasing 
or a de~reaslng t~end •. However, once a trendchad begun -- on Ii/ 

the basls c;>f pr~vlou~ hlstory.and the theor~tica1 assumptions ""I 

of the soclal dlffuslon model (see Part II) -- it is expected I 
that the trend will continue for a five to ten year period. ~ 

!or ins~ance, recent history has shown 'that the major cities 
In ~ashlngton State experienced an increase in the crimer,ate 
du'rlng World War II. Following the war there was a decreasing 
trend in these cl ties I crime rates. Then through the 1950 ~.s 
and.early 1960's the crime rate remained relatively stable' 
untll the surge of the late 1960's and early 1970's. 

As the tables and charts for the voluma of crime indicate, 
the number of future crime's is expected to gro\1 each year, 
except, for a small .dip in 1995, until the year f 2000. This is 
the case, even though the crime rate is assumea to have 
stabilized~ The reason for this expected incr~ase in the 
number of crimes is the continued growth in the at-risk 
population in the state. 

The predicted numtier of crimes are presented in the following 
charts and tables as the mean expected nu~ber of crimes and a 
high and low range of expec~ted crimes. 'As shown in these 
displays, the predicted ~ean l~vel 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 ntimber of 
total crimes is expected to increase gradually until the year 
2000. In the year 2000 the number of crimes is expected to 
reach 294,404 with a low range of 266,028 and a high range of 
322,780. ' 
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TOTAL, VIOLENT, AND PROPERTY CRIME RATES FOR MALES 15-34 
o (I FOR WASHINGTON STATE 1961 - 1978 AND PREDICTED I:: 

MEAN CRIME RATES AND EXPECTE'b RANGE cFQR 1979 - 1985,,, 1990, 1995, and 2000 
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<The:purpose-of ;tt}isstudy is' topr~sentarea$ona,bJ.e.me.thod 
of,pr~dicting" thevoluIf!e,:of . cri'mein Washington State • As.; 
with most predictions ~nd forecasts, this effort is at'best 
cOI1ditional.;: In many caSes.the current method'S are . quite 
crude L un~ortUna1:elY:1 tJsirtgmorecomplex met.tfod~ "does not 
automaticall}T, improve 'ones 'ptedi'cti ve·accurilcy .. In, other 
c.a:se·~, .some;:of't:he';data r;equire,ments for,-pt.edictionmodels, 

':exceed:"'jthe, data;;,ava,i(:!;'abI.e'~:to ,clJiY., indl viducH st,ate .; .. 
, ,r, , ,! ;-. ~:~ .'.,.: :~.~ 'f,,~ , ;'./;' :" i • ~..: 

As ,a pr:eliniinar,y,tnis.,repor't::wi 11·' provide a, revieW-Qf,the 
various ;me;thods;.'tOat <have:: been usedtopredi.ctcrime'dind .then 

". ,i,t:.,will . pr~s.ental1··alternative,lJIethod :,£or, predict~ng 'crime 
which .is practical;'atthe :s.tat,e level.; 'l'his,.will i,nc;I,uqe', 
r7'V~eWi.xlg lin~~l" ",proj~'~t~9n,.rnul tirr1e ~egr7s.sion m~,thods, log 
IlnearanC1-],ysls, and :.~lIl,C1-l~y, "the ~~pp+l,c.at+,onofa. " ." 
.~mathematical,<liffusiqn;'IUo,::.ge4:!. >' '. ,i ' . 
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\ "", "Methoils of Preilicting Crime -- Early Efforts 
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~~any crim~ forecas~s a~e simple time serieS projectio~s 
~~i~e~, 11near prO]ect1ons-- of the past volume o~ cr1me. 
<,rhis method, although simple, is theoretically.vo1~."The , 
~ssumption of linear projections is that contr1but1ng factors 
t8 crime are stable and will interact without chang~ • 
thioughouttime,.Obviously, such assumptions have 11 ttleto 

. do with reali~y except i~ the very short run. 

As inadequatoe,:)IS10simPle ".straig~t Jfne" prQt~ctions aret 
there was little else known untllrecently that would be 
useful for predicting crime. only--within,the ,Ipast fifte~n, 
years has the size 'of the future' populat1on been ~ecogn:zed 
as a ~iable predictor of crime. Thi~ appa~ently slmPle 1dea 
still remains the most commonly used pred1ctor. The~ 
relationship between cri~e and population is, however, 
.consid~rably mdre complex than the simple ~dea that,~s the 
volume'tof the population increases the volume, of , cr1me also 
increases.~Mdre ~p'cifidally, the age structure of the 
population is key to Understanding the change in the crim~· 
volume patterns~Studies sbch as Christensen, (1967); Sag1 
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 
variation in the crime rates and, therefore, the volume of 
crime, .• These studies, also, consistently conclude that chahge 
in the age structure alone ca~ account f~r only a relatively 
modest portion of the change 1n gross cr1me rates and volume. 
Therefore, while age structure provides a valuable.so~rce for 
the explanation of crime, ,no claims are made t~at 1t 1S a 
final soluti06. At the same time, no other var1ables as 
useful as thc--e·'cag~J 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 populat1on 
(Schmid and Schmid, 1972). 
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Methods ',of Predicting Crime -- Recent Efforts . (, 

I) 

~ Recent efforts at e('xplaining a11d predicting crime offer 
interesting new insights into 1~he .problem. The works chosen 
here for review are not all inclusive of the literaturet but 

,/1 
they do produce some of the la~est and most sophisticated 
efforts. The works reviewed he~ein are Pullum, 1979; . 
Klepinger et al., 1979; Fox, 1918; and Cohen et al., 1980. 
Generally, these works display~three processes that are used 
for formu1a~ing prediction schemes. First, PullUm and the 
initial part of Klepinger et al.show how the relationship 
between predictor variables and arre~ rates can be ' 
speci fied. ,Second, the second half of i~{gepinger etc. al. and 
Fo~ exhibi~ current thinki~g on mUI~i~~riateaha~ysiS, and 
thIrdly, Cohen et ale are 1ncluded .san example for a 
sophist~cated theoretical model. 1 . 

'''If I' 

Pullum (1978) initially and later, Klepi'nger et al. (1979), 
using logi t analysis, show that the national a"rrest rates are 
not only dependent upon the age structure of a population but 
also are dependent upon period and cohort efforts~ Not 
surprisingly~ both of these st~di~s ~econfirm th~ importance 
of age structure for understand:ing cl~l~minal behavior; but, 
more important .is the introductiion o~~period and cohort 
effe.cts. Period effects ate best understood as unique 
historical ,events (in this case events within a single year) 
which impact the tendency to commi t Ilc'times and be arrested. 
Cohort eff~cts are the unique events or situations which 
impact the criminality of a specific ageOgroup. One example 
of a cohort effect\is the assumption that "baby boom" youths 
have experienced gi:eat,er competition in all phases of lite 
when compared with other, less crowded, cohorts. 

The .oPull,um and Klepinger et ale 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 
tbe 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 ale study show an increasing tendency for arrest 
for each successively younger cohort. However, Klepinger et 
ale go on to ~eport that the 1960 - 1961 birthcqhorthas a 
decreased tendency for ar~ests. As encouraging as this, down 
turn may appear, it must be realized that these younger 

~Gcohorts have justoentered or are abou~ to enter their most 
active age span in terms. of being arrested. In other wor~s, 
the effect of life'experiences on the generalized cohort 
effect wiGIl not: really be known until these youths have 
paSsed through the critical age period of late teens and 
early twenties. 
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o Next ,these lo'gitanalyses show that there hasbe,en about a 
60 percent 'increase in the period effects between 19,,64 and 
1974. Then from 1974 to 1977 there was a decrease of 30 

,percent; in the'peri6deffect. -This pattern of period effects 
indicat~sthat until 1974 the events within each successive 
year had a worsening e~f~ct leading to an increased 'rrest 
~ate .for persons of all ages. However', since 1974 the 'period 
effectsug"gests that the current. events are related to a 
~e~rease inthearre~t ratei It is important tti note that the 
perfod ef~~ct is the only variable that has follo~ed the 
recent tre~d of the leveling or redu~tion in the crime r~te 
that the n:~tion has experienced. 

In summary'"t\~hese logit analyses have found that age,coQort, 
and periodJieffects are reasonably .relatedto arre~t volume. 
Futhermore, because it is possible to make, theoretical , . 
arguments about the relatiohship between the changes of'any . 
of these p\prameters and the change in arrest volume, It might 
be suppos'edthat thef?e variables may be good predictors 'of 
future arreSt patterns. Urifortunately, using these variables 
as predictive indicators assumes that we know how they will 
behave in the.future. Population forecasts give us a . 
rat~onalefor 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 limited 
use as crime predictors. ' 

, . ,~ ~ • {,! 

Thet. is anoth~r way of predicting crime and arrest rates 
which~,is methodologically similar but statistically different 
from'logitanalysis. This method might best be called 
quasi-causal correlational analysis. Fox (1918) and the 
second part of Kleping~r etal.(1979)" pr6~ide good up to 
date examples of this ~pproach. They selected variables that 
are statistically correlated td1arrest and crime. Various 
attempts are then made to build a plausible explanation 
around these variables. A sample of some of the variables 
that are used in this 'type effort are: the number of police, 
t1;le change i'n the number cof police overtime, change in the 
income of a populace over time'ounemployment rates, arid 
clearance 'rates. " 

Interestingly, Kepiinger et a:l. use variables like those just: 
'listed as proxy vari"ables foil the broader concepts of cohort 
and period effects. For example, they USe the num!?erof 
police in ~..Y given year as :a means of representi'ng period 
effects (i'\~,;0, those events I~i thin a "s~ngle .year, whi,ch impact 
the propens~y of t~e populace to com~lt crimes and be 
arrested) • ,,~fuile it can be argued' that the absolute nmhber of 
police may'-llmpactthe probability that the number of' arrests 
made will c6ange, it cannot be argu~d that the number of 
police adequately reflects the bro.z.der scope of events that 
impacts a populace'~ ~ropensity to commit ~rimes and be 
arrested. Citing thelweak theoretical underpinning of 
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Kepling~r" eta1. ~-- and; the .'same c'ri t~cisni"cart 'be made 'Of 
Fox -:,~_t' is not rioted'to ma'lignthe efforts, ·ofthe'alitho:rs, but 
to"'rr1ore acc'u,rately 'represent 'our 'current understaridi'ng of the 

,;)~rimina1 proces~.', "", ,''''' ~:,' 
~, , . :: -:',,:' £. -, -' ~ f <, 

Gi ven' thetheo'retica1 basisfo'rt'he· 'types of, variables used 
by Klepi'nger'et'a1'. ,arid Fox the 'method'oif explan'a'tiortopen to 
them relies' on va'rious combinations~of·~eakly specifl'ed" , 
multiple 'regression models. Klepi:hger e~t ale' 'lise' dif'ferent 
variations o'f mql tiple' regre'ss1-pl1, mod'els \>lith;' the' gOal ,'Of 
'inc:r;easingthe percentage of 'the ~,v~ria'nce\':explained for the rQ 

. "ll:umber of a~rests. Atthfs they'are' qui!tei\suc~essft.il, , .~" 
obtaining R s(Le~, the perc,Emtage'o'fVar'hmcet;:explained) of 
,80,% to 90% .. 'Fo,r"prediction' pu'rposes ,tpe t'rehds oftliese 
significant variables are'extrapol"a:teato 9'ive futUre ar.rest 
estimates. 'Fox' uses 'a nortrecursi ve model, which' ' 
rnathemiatipally 'is muc.h morecomph:~x than ,the static ,model 
used by Keplingeret 'aI • but which' has' the a'dvantage cif ' 
including feedback effects. Although both sti.fd'ies,'use ':similar 
independent variables, Klepinger et a1. proP'Oses to explain 
arrest' volume and rates, while,'pox prop'0'se:st6 explain crime 

,; and' clEiarance rates." , ,', ~,' .', 
" ' 

At first' gl~nce, F~x's'pre~i~tio~s' ~ppear quite differerit' 
from Klepinger 's et al.' pred-ic,ted arrest 'races. Initially, ,it 
might 'be surmized,that, because "'similar. independent variables 

. were used 6 'the 'diffe'rence "between the (two studies may be due 
, bj" the dissimflardependerftvariables' employed in 'each. To 

overcome this problem there may bea translation for Fox~s 
data which provides at least a rough comparison. J.~s just 

'noted, Fox calculates estima.tes for both crime' rates and 
,clearance rates. Clearance rates' for, Fox'aresirnply ,the, 

, percentage .of reported' cr imestha,t 'are; Solved:. (.Mu.l,ti,plying 
the percentage of ciimes sqlved by th~ crime ~ate yields an 
outcome (clearance / 100, O'O'O)wliich is1 pnalogous to the" ': 
~arres't r~te enid should make the Fox arid. Klepingeretal. 
wor.ks r:ou'ghly conipa'rabl~'. The reader ;sho'u.ld note ·thc.itthis 
prQcedu~e does ~ot yiel~ a true arrest' rate~(the numBer of 
reporteda"rresfs ' perlOQ~,OOO population). However, by- , " 
assuming tha't eachcrear1~d crime yields one arrest· (actually 

.' ,. h. ' " ' " , 

the ratio for cleared crImes to 'arrest is so~ewhat ~ess than 
> llwe'· sh:ould get 'a biased, bu't generally comparable, set' of 

" ,- " " ., , c>' • ,~ " ' , data.':," .' . 

Following this procedure, Fox's predic'tions on wha't 'the 
,arrest rate' might'be in the ,ftituredoes not 'agree with 
Klepinger et a1. In general, it appears that Fox's 
nonrecursi've model indici'ates that,there wi-II be a-continual 

'incI'ease:intQe,6rrest rate'until year 2000.' :Ontheo'ther 
hand; ,I{le'pinger et aT. predict a downturn In'the arres't, rates 

, af~er,·tfi'7"'mid 1~80' sw~\i~h wo,uld last; 'u~til'the 'year' '2,OOq at 
"which-pOint an:LflCreaSe in, the a,rrestr.ate would be expeqted. 
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Even t.hough this t-omparison is extremely rdUgh, one has to 
ralse ~he question; "How can similar analyses lea~ to re~ults 
that le~d in different directions?" . The key to this question 
probably lies in the varied usp of the variable ag~ 
structure. As had already been established, the age structure 
of a population is closely tied to the amount of crime that 
i.s committed .and the number of arrests that are made • The (/ 
problem becom~sqlearer when it is ~cogni z,~d that Fox' 
severely l,imited the predictive powe=f of his model because ,he 
us~d only blacks as his population variab~~. Fox's apparent 
th1nking was. that because blacks have a hh3her correlation 
with crime rates than whites; the number of blacks should be 
a better predictor. But he overloo~s the f~bt that the vast 
majority of change in the crime ra~e is caused1by the 
yariation in the much larger combined' population of whi tes 
and blacks and not the much smaller young black populatibn. 
Therefore, Fox's predictions are q,ased on the variation in a 
specific subpopulatiori which overepstimates the change in the 
total populati(;m. '. II .. 

The important thlngt:o notice ab\but the multiple v~'riate 
regression type models is that n~ither of these.mo~~ls -- and 
they ar~ the most recent and comprehensive models ~~esently 
ava,ilable -- predict the leveling off of the crime r"ate, or, 
volume that:, we .have experienced in the past four years. Fox's 
model generally predicts an ever lncreasing crime rate, while 
theKlepinge~ et al: model, which. is in.fluenced in a ~reater 
sense by varlation 1n the populatIon, does not see the arrest 
rate dipping until the mid 1980's. 

Q 

The final method of predicting crime discus,sed in this report 
is more theoretical than those discussed earlier. Cohen, 
Felson~iand Land (1980) present a method of predicting crime 
that is~based on opportunity £heory. The advantage of the 
oppqrtunity theory for predicting crime patterns claimed by 
these authors is that their macro causal mechanism identifies 
measurab~e characteristics I,n society which i3re the causes of 
crime~ Ih other words they claim that their theo~y taps the 
"real n determinants of crime while the othe·r efforts of 
predicting crime, -- specifically those li.ke Fox .and Klepinger 
et al •. ta.ke advan~age of variables that, pez:::haps by 
c~incidence within specific time periods, are correlated to 
crime but are not necessarily dete.rminates of crime. If their" 
assertion about the validity of their variables is accurate, 

~ then their ability'to pred~9t prime patterns using . 
opportunity theory should be a'vast improvement. 

o ... 

The Cohen et a~. opportunity theory includes such assumptions 
as: (1) criminal offenders pJ:"efer prdperty targets that are 

~ ~located in siteswitti ~ewer, rather.t~an more,~potential 
guardians.; (2) those individuals who dp .not have primary 
group ties are less likely to act as g~ardians for property 
(3) the deqrease in the density of a pcipulation in 
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residential 10catioI:lspro.duces an increase in' crimit~al 
opportuni ty;o (4 )crnincrease~' in the number of. persor~s in 
transi-t->prod'uces an increase in' critn.inalactivity. ~\ den~itY 

~ >"ihdex which is tIle number of hoUseholds exposed to t\her1sk 
of residential/property crime becaus~' sO'meone is notthome 
divided bi the/number of householdS 1S used to repre~ent ~he 
first, second~ and third ~ssumptiona. The unemploymeht rate 
is used totepresent the fourth assumption. The r~tii\>nale for 
this is ba~led on the ide~ that the higher the unerripl\:>yment r 

rate, the/fewer people there are in transit andrr ~he1Fefore, 
the ~ppoitunity for car theft and othe~,property 1S reduced~ 

, It is also believed that higher unemployment 'is~~ela~ed to 
more ~ec~re residences. Total consumeroexpenditpres In yea~ 
t-2 (i.e., two years prior) for durable goods o~her than 
automobiles are used as a measure of non-au~omobile targets. 
Nexf~ the proportion of the u.s. population ageh 15 ~o 24 in 
each year is used as the only offender relatec,l 1(aria~ile. (note 

0 this is the age structure. variable that was .disfusse~ 
earlier). Finally, in each crime model the .Iagg~d cr~me rate 
is introduced,to de~er~ine if ~he spee~ at whic~ the ~ 
exogenou~ va~lable~ ~thos~ var1ables l~stedabo!el t~ke 
effect on the spec1f1c cr1merate. If the coeff1c1en~ for 
this variable tends to zero, then the ~ffects of exogenous 
variables are supposed to be spontaneous. And i~ the ~bsolate 
value of this variable is greater than zero, th,n th~ ,ffect~ 
of the exongenous variables would be vi~wed as havin~ra 
distributed effect over time (see Land, 1979 for a di\~cussion 
of this point). .' :': 

II 

Using various\~ombinations of the vari~bles listed abbve the 
Cohen et ale modelS were able to explaIn a very large 
percentage of the variance (98~ to 99%) for each type of 
property cr.ime rate. Then 1'n order to test thel; forecasting 
capabili ties of the opportuni ty theory model, the aut;:\hors 
used crime rates for 1973 to 1977 as a test of the md~els 
coeffici~nts developed usihg the 1947 to 1972 data. This ~ 
ex-post forecasting analysis showed that the projectidns.fr~m 
the coefficients generated from 1947 to 1972 data werew1th1n 
s\~tatistical limi.ts of confidence relative to the actli'al crime 
rktes. However, the fit between the historical trends and the 
actual 1973-1977 crime rates showed a disconcerting pattern~ 
The fit between these two sets of data indicated an over 
estimation of the drime rates. But most disconcertingly, the 
deviation between the actu~l and the projected crime rates 
increases over time. ,. 

'"~I 

Next~ Cohen et ale provide an ex-ante forecast using ~heir 
opportunity theory model. A forecast is ex-ante: when it 
retains, the variables in the model but uses projecti.o;ns of 
these variables as the basis for estimating crime rat¢s 
rather than the kno\tln values th~mselves. Using such ,a 
method, theGauthors with some m~nor adjustments, were able to 
forecast that the crime rate on a national level will 
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?; CO:117~l,i~J.~l)a~y Statements About Current Li teratureori Grime 
.. QPredict~.,?n,' ' ",' 

As the ~evie~ 6f the varidus attem~tsio pr~djct cii~e 
.. a,ttest., t,he· forecas,ting' of,c'r.ime, as Well as·anyother soc:ial 
ph\~nomeria:i's.,.at b~~t, ,a, C9J;ldi tiona) ,Undert~,k,iIlg",A~i ()~tqe' 
abovemention~d ·.methods :ofexplanCJti,on.and,i'.forecasting have a 
c,omrqonlogi,C. ~i rste,:;an :afteinpt,t,odeve16p a· the6ry,~of ,the 
n;tatio,flshlpbet:~eeric!'i.m~and ,casuai~: f~c~or,~O.f.cr~,me' 1's 
conducted ~ . J~1'!i~c~.n:;;r~Ilt:le~,9from .t:he ~he9~ies wi th we~k 

?unqerpi~nnjn'g li:ke E:o~:and I<;lep,inger et al., to a more . . 
o organ.i:?;e~ .. eiI-:!=q,rt, ,.like q()h~np;et.,:al.".~eco,nd,;:the ;rE:!la~~qnsh~p 
betVi,een<.tqe,Q:ya,riaql;esi:hat cause g.r,ime a~e,then a'r.,~ngE!(L,icn 
some ~sort ofmathematic:a+:mpd~J.':fhese. R!odelf;, .ra~'ge frolji>the 
s.impl;~ to ·<the ,compleJf~As~mpl~model , based,: on the, ,a,g~i~ 

.' stru.ct~ure of. a 'Bopul.~t.ion" Ipight 90nsis,t ,()f.: a . process where 
v%riou~ w~,igh~~are.attribute~'i,to different ·age g~otiP:3~, AS 

9.the, s,truqture o.f the,.popuration chang'ed ove,rtime, the volume 
; of':crime wo~id: 'be,' ,expec'teq ~,to.9.J:1a~ge:.Even~~~ougll thism~t:hpd 

. ·;is simpl~andignores )th~ :importarice,o~otheL.variablel?, '''i t 
" i~a procesfi; that few'-could,d'isagree wi,th.'E,!xcept. for its. ' 

. "' 0 It ,indomp~ete~esos. ';Ttte;Col)~n: e1: a 1.,.: study is agp09 example .of ,,-a 
more complex Clrtangement of variab1.es.Forexample, they;, 

:'., examine ,the, statisticaland slfbst,antiveut,ilityof .various'~ 
"multivariate 'models by co'mp.::i'ring 'tJ;H.'; e!.ficacy o~ 'Cid(;H.tive and 
multiplicative mo~els and by allowing foi-the dyhamiceffects 

.of the independent variables. • 

The third general step, once it has been d~cided that the 
ciodel is sufficiently tepresentative of sobial reality, is to 
apply ~tc,he model in a forecasting sense. Based upon the very 
large percentage of the varianci that has beenstatisti~ally 
explained by Fox., Klepinger~ et al., arid Cohen"et. al., it 
might be believed that ~nyone of the models would be a good 
predictor of crime •. ; This wou~ld be ,the .case if the model·, 
represehtedthe 'underlying structure of the !orces that ~ead 
to crime 0 But as Cohen et aL recognize, the Process of mag.!,!l 
building and forecasting is only truly correct if the 

o v,ariation, in the factors in the model represent ~he true' 
structure' of tne societal forces that lead" to crime. Andort 

o this account? all of . these reGent studjes have fa"iled .• In a ~\ 
limited time span they explain an eXceptional p~rcentage of 
the varicmce in the crime pattern, but when used in 
forecasting they all fail to predict the downturn of crLme. 
expe~ienced in the mid 1970's. • . 

',' 
It if; a.1ittle unfair to~bold tnecrime for;.ecastlng efforts 
of the~. author~ tci the stringentte~t o~ predictin~ f4ture 
crimin~l behavior o'fAmerican soc:iety. Cpmparedto what~as 
kno\'/n in lQ72 (Sctimidand Schmid), all of these efforts are 
examples of progress in methodo.lo.gy~ jHowever ,the limitations 
of the~boy;e studies n~ie'tl to be recoghized as well. As ~ohen 
etal, ~ndlcated, th~work of Fox has very weak theoretIcal 
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. In. de rpin. nino ~.~ .AncrB~cause oftha s.im~ilaritYOfK. 1~PiI1ger et ih . work to Fox, criticism can be generalized to the 

'" 

fflePinger et al. wor~.' c 

}f:n> spit-=:! ~~i th'e noted w~aknesses, it. is' inter<:sting o'e~ note 
that even bh6ugh Klepinger et al. and Fox use ;'similar 

: predictingvariables~ "thetr ~conclusions ;as . ·wasnoted 
'earlier, are quite different.·· Even the Cohen ,et al. ·irrticle 
w,hich iSqth~oretic·allyadvanced,. Show~\ a . dist::essing o. " .. 
progressive tendency to over estlmatetpe natlonal crlme 
rate •. This may bethe'case becaUSe fora'll variables except 

. fdrthe ch~nge inth~ age structtire,all~of thepothe; .~ . 
variables in the Cohenetal. and for that matter the Fox and 
Klepinger etal.efforts, '''fre on a generally'" increasing 
rnonotoni'ct!rend .• And'disfllusioni~.s as .i tmight ,be ," it is 

llG possible that most of the variables;", <.Discussed and . tested in 

I 
these efforts mayc..Ibecoincidentally 're~lated tot:he" monotonic. 

\ 'increatse in crime. QT~enag~in, . it,~s,.jtlst as.li~lY·:c!7hat some 
\\0£' these~ yari'ables mlght,ln f'act, be determlnantF ""af the 

o 

.~, crime rate, "but that .theirfmportanqe. in th~,/'re~l" model has 
l:essened. I.r respectl veof. these cons,lderatlons, . the fact 

.. tlhatthe'crime rate and crime volume have dropped without 
·~ppa~reJlt ~xplanation w!th~n the pa'st l few years is . .. . 
problematlc. ,Further, 1 t lS a problerh that the works;. 
discusS'ed herein have not addressed. . 
,.<' . ", -
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0\1 " . \ " ' f::; .. .. .~"' . 
Rationale For Washington State Crime Predlctlons \,., 

"., ", : I;' ," ".\\ ~ 

Retutnirtgto the 'question at hand, 'the answer: to how 'the'\ 
fo'rec:ast ofqr j,"me for Washington c, State; 'might be addressed '\ 
r~malnl:f a pr;9b1em. Theonlyfactois that one canbecertaih'\ ,; 

o 

flt.crlme patterns are the age struct~r~ ~f the ~opul~tion, \ 
perlod . eff~cts, and, cohort effects (Pullum, u197f3) •. '. . \ .. 
Unfortunately, the only one of these for whicbwehave 0\, 

sufficient. evidence for' wJlatthe future might be is, the -~ge '\ . 
structure. As was, disc:iJss~d e~rlier,t~~fu~:ureo pae~ern of '\ 
coho~t. eff7?ts (the dlfferent~al l~fe experlences of each \ 
speclflc blrt:hcohort) are uncertaln, and the period efd:!cts \'\ 
(~he. d if ~ e ren t ial 1 i feexpe r i e~cesofthetotal,popUl at lon\ 

Wl thln . o.ne year), eventhoughlmportant, are conceptually" , 
unspecified. More'o,:,ert: even' .if'Jwewari~ed.to use some, 6~the', 
same cor~elate varlables,as; Fo~ and K1.eplnger et ·al. c)':tthe 

'o;2pportunl tytheory variableSi of Cohenet a'1~ , it would:1be 
J:'pund J:hatWash-ington State has not ".ma inta'lned timeser.ies 
data on many of . these var'iables.. Futhermore.,allof the '0 

forecas~ing attempts. describedapovehave" used national crime 
or arrest data.~he advantage of this data is that the ~olume 

. of the aggregated . data far exceeds vol!.lme"forW~shington 
State. Therefore, the national data isless·likelyto be 
subject to variations introduced by local ~condi tions .In 
stati,stical te.rms this is important because. the natlonal data 
will.exhibit greasterstabili ty and less cflu,ctuation than any 
sin~le state's data; .~ . 

Gi'ven the.se problems, tnequestion has to be 'raised as to 
whether or 'not it is possiblet:o ';make a reasonable\\ crime . 
forecast fo.:f::he state~. of "Wash i rigt on .. In. p~rt . the jlanswer must 
be no. Washlngtqn State, as'most states,wlilhave! a more" 
dif~icult tfine trying toprojectcri'me ":patternsthanwill the 
natlonal efforts. Howeve~, the battle"Js rtotlost~ It is 
pos~ibl~to. use age str~ctureasan important predicting.. 0 

va:lable~ .As has been nota'd earlier, 'the relationship b~tvleen 
c:lme Ii and' most s1?ecifi?ally ~rr.ests,. is stronglY 'corr:e'iated 
wlth those males In thel~ late teens and early adulthood. 

HQw~v~r!simple.logic conflicts with thede~ir~bility of 
p~rfo~mlng ~ crlmeforecas~using onlyyaiiation in the age 
structure (l.e.,! the "at-rlsk grQup" of potential offenders) • 
Suqh:~ si~pledesi9n assumes that the rate of offending 0 

remqlI?'s sf:able throughout time, an assumption that is . 
blandintlycontradictedby known va:riations in the crime 
rate.' But unfortunately; a sa'tisfactory explanation of the 
ctlan'll<! in the crime rate has not been forthcoming. Even 
opJ?o.rtuni tytheort: fails to track the recent 'decline in the 
crlme rate. Therefore ,if' anal ternati ve' projecti.on of the 
crime ratecbuld be'achieved ,th~n a major st:epwouldbe made 
toward a IJlore reasonal,:>le .forecast .". . 

<> 
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" Fortunately~an. alternativ~ m,ethod of explaining th.e 

variation in the crime r~te c~n be f~und in th~ social 
di f{us~.on·rnodel 8 ,Diffusion m()delswere. c;tdapted froplthe. 
physical;~.sciences for the 'social sciences by Dodd. (1955) and 

."Coleman( 1959)'. In the mosb general sense, diffusion mode<ls 
are b~sed oh t~e concept that there ar~ basic forces ~h~t 
contribute .to· the ;a'qoPtioJi of; .a social behavior amo.nga 

"population. When.a ri~w,behaviorappears in the 'population and 
soc~al forces are activated, the ~ehaviorbegins to be .. 
adopteg thro~igh9ut tpe PQPul~tion ... The spread .:,ofthe behavior· 
tl)0.ug!}6ut a .population',may be partial or, total. 

'1 

APPlic~t.iC;;nsof the:.diff~~ion .1;y:p~,.models to c.rime 
forecast.ing,are. first obServed inrec.ent efforts by Snow and 

'\La~ante (198q\,.~o\olever thisapplica~ion. use;; a physicaL 
'.1 sClence:model!<wh~ch obscures the.soclal nature of the 

ro \ pr,oblem. '·Mac;(iqr,qllbd"al'e.and Pullum"'s (1974)rl~cent study 
\ prov~des ,·'al1' ~'PPlic~.ti?n of d~f.fu.sion mod:ls 'if~Ach ~smore 
\~pe rt1:nen t ,be~iauseil.tl sappll edtoa soc 1:al \Slt ua t 1 on,. Th.ese 
'~llthors"'study ,apPlies the. difft~sion model t/b .the. evaluation 

d\~ women"'sacceptange of. bir~hcor:trol.prac~Jices. ~sing.~he 
, Mc.1,cCorquodaleand )?lilllum socl-aldl ff",'ts+on s'~JudY\"asa ,gulde, 

\,
'.',"\', ,;th\t~apPlicat.ion of thispro.cedu!;,ecarl'·"be,<4,e.neralffze,d ,.to .crime 
. r a ,:es."". " .... , '" 

.. '\ . .... ...... .. , 

• '\ .. <' .....•. , • ;As;tl~\e diffusion 'model .is, used l'n th.isapp:}.ica.1;ion, the;re .are 
" two lll}derlying assumptions which represent:lttte d,r;iving,,;social 

force~~ The first assumption posits an ext~rnal ~orce ~nd the 
~ second(~,?.sslJ,mption"posits an internal: force~)., The fi.rst , 
l\.~ '" assumpt\ton pos! ts;that .forces qutside6f t1)e aCioptingc'gr:QlJ,P 
. \ op~'rat~\;~t a constant 'le,v.e.I"unt"ila~ll 9f.d~ose\tho arit going 

. "'\\. .\'.' t:o, a(j.Dpt \~ neW behayio(e;·~en.1?:uaily C]O a.dopt it ~ ,In ot1)er , 
.word~, th~. c.hangeQ.ofadoption of the bel1avior in question .has 

, . • \:~ r" • " , . • ~ , -: c. _ d 

no ~bearlng(;~~n th,e. number. of p:ople ,w?ohave gr gave. not. ". " 
adoptedth.e·"i\q~havl(or at any tlme dUr1ng ,ttleproc~ss~.An( 

\ 
',' '~xample. of.s'Uchexterrial ,force would. be. tli.e iadQ.ptionof ,ei1 new 

t .k'" \ pr.odlict,whith" is;, 'int'luenced $oleiyby .·amarketJngeffor:t~. In 

l,

;t .,. c." th~:.:c.aseofcriine. rates., the outside force is i)oss~'Qly ,.' . 
.' \. representee pythe change" in social' stability.' As a society 
~. \ becomes more unstable (e.g., the legitimacy of the syste~is 

\.questione~o~,fhe.r~ is~reat~,6cial .. C?a~g~1,~the.~.r~.pe~sit.Y· of.a popul.atlont.ocommltcrlme alSo 'lncreases • .,As :Lndlcated 

() 

\ in FigJlre 11. ttte . graph ... of'the; ex.ternal.social, force is .' 
\repres~.nte(d as. a . cO.l1sJarit in the 'mo. ,del and -the pr9 bab. ili.ty of 
~ny one pe(son"addpting the behavid~ thro~ghout the lif~ of 

" Bhe diff1,lsion proceSS; -is also.constant •. · '. -'. '. ' . 
\ . .' ....•• : .• .c . . {:,' .••• " " '.' '",' .':' •... ..' 

) Mab.he.matica.l1y , the first assumption is represented as 
.. :Y ,=\wl(N .6-. x:) • 'Whe,r7 Y.eglJ,als the nUIfiber of ~pers0l1s Who 
. ,zadpptcr;lmlflal.behavlor. between any"tl.me .perl,od t and t +1; N 
equa~s the numoet-oJ possible adopters; X equal,.s·the, number 

. \\ . . .... " . '. .... '.,.. ..' . . , 

of acc'!t.mulated "adopters among N; and WI is the expected rate 
of con.~tant cQh~ng,e. ~ ii 
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The second as'sumpi;.ion of the diffusifhn m~bdel used in this 
analysi~ 'is ~he idea that . adopt~~nof a lbeh~vior is ' ,,'. 
proportio~al,:to ~he fractlonof" th"e' p<:>p~flation that has 
accepted it/at time t.. As the prqportion of acceptors 

, inc.reases I '1~,,1nonacc:ptor is .inc'r~asin~l:yf likely to encount;.er 
accePtors, ,in dai~y,lnteract1.on." put simply a fo,tce that 
caUses behayiorsto"be 'adopted j~ a givenpop~lation is the 
interaction of indl'¥iduals.'li th''ip that population. This forde 
of di~fusion,' i,s be,s~~c~lled. the"Jlrit:~laction effect~ .' 
Gr,aphlcally I the,nat~f're of lnterj,act'i;~;onandthe pr,obablli ty 'of 
adoption as shown, in:: ,Figure, 2. of. ,# '" n ,i ~ 

Mathematically I thiS:; assumptionJ isrepirlsented "~s 
Y. = w2X (N-X') IN. Notige that thE!'e~teditial population that ,can 
be treat,ed as potenorlal accepto~s"\is gformal i zed C:ls N - X in 
b9thas~.!.lmpti.~ns. T~!is captures ,:tYie r!7.al!ty that the . 
acceptors a~e drawn~ftbm an ever dec~~asln~ subpopulatlon o~ 

nonacceptors •. , :. c?" • ,:'17..1,. :0' , 

For many pr<:>ce~ses, lnclud"lng crlm~;~ali ty, ,acceptance"ma¥ ' 
come ;from el ther of the two assumptnons. To represent thiS, 
t~e'" tWO.,ab9v: , stated model~' are "a~!aed 'together t<:> create a.·, 
mixed (pffu~iq,n mOdel. "Addlr~g the?etwoo effects l~ ~ased on 
the asSumptlon \that.: theeffectSJ"7)/re mutually excli.,slve. The 
'mi~ed model "app~arsJ! as follows:, ",. ' " ' 

,. ,v .. ,,: . ~ ,'I.. ? . c.), .,' .,". <','., . .1 > () 

y:: WI ~ N ,... X) +w 2 X (N - X) ~N ,/1' " " 
~ecaillng that WI represents t~e e~ternal force that 
influences people ,to adopt a ~~havior and w2 repr~sents the 
interaction among people ~hich teads' to the adoption of 
behavior ,and furthe,rrnore" that tnese forces are coustan,t " \\ 

. through time I,: the effect of~qes~ oV,er time on '(Y), II the 
number of people who adopt a behavior. in any given time 
perio'cl:-, and eX) I th,e cumulative,' numb~lr c;>f people who adopted 
thebehav Lor ,appear graphicall::y ;;as fpllows: ' , 
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Combining the affect of WI: and w2 for. th'e accumulation of the 
adoption of the behavior over time '(X) , it is obvious that 
the mixed diffusion model predicts that onc~ ~ force outside 
a population ,beginstoe'xert i,ts, influence t;hen, ,th,ere" may. be 
different periods of accelerc;ltion depending on the: values of 
WI and w2 but, that, eventually the ad.option, ofa b~l~avior 
will reach a limit and,. as it does so, the,rate and the 
increase in the total numbero~>CldQPteI:'s trll1~ slow < •• doWJ~l. 

By its nature, the ~ixed diffu$i6n,m6del ~~~dlfferent from 
the other methods of predicting' the "'crinierates discuss'ed 
earlier. Where 'lr,he methods,discuElsed,~arlierfoc:,\lson a ' 
specific set of prediction variables as a means of es'timating 
a future phenomena, the diffusion model focuses, on the, s,ocial 
process of two variables -':" outside influence arid so'cial 
in,teracti ve influence ." In this case, the socially. 
d,~,sozr:gani zi'ng events, of "the latl~ 1960'" sandthe earlyl9'7Q" El, 
according ~o thedif'fusion mode~, will ev.entually ru~ their 

". course
o

• culminating ina new E!qu:"librium. 'Each pe'riod'of"" 
socia1l?chang,e, be. it an aggravatingchang~ orari am~llorative 

,! change (L"e. ;'the cu.rves can ei 1:her increase or decrease)o, 
can be .fO, l,lowe"d by a~, eriod of I~,ela, tive stability,; '!, rP~,c,,;ause 

'of new events,enter ,Into a neWnepoch and a new perl,od of ,. 
. diffusion of behavior. Another 1thin,9 to recognize about the 
dLf,.fusion,ofbehqvior ,i.s· th~tgl~venany"sizeof an eligible t.! 

PQP:ulation, the .model does not lfequire that all or even a 
majority of the population adoptttbebehavior ... , Therefore, a 
poorly diffused bebavior would ~}e represented by a relatively 
flat curve whfclea more success*ul diffusion would be 
represented by a much steeper cUrve. ' 

"In addi tion to",quant~fica~ion Ol~ the par~meters re~r7sentingQ 
theext~rnal force (In .t,h1S cas!ethesoc1etalcondlt1ons) a,nd· 
the spread of ,behaVio, r6aused b,Yill' the;; interactive ,q,Ual,i, ties/lof 
a .grou~, al}o,ther.importa~t <:har,act:ristic of" the. mixed . 1\ . 

dIffus10n ~odells that 1 t ~s~essl.ble to determ1ne the f1 t! " 
between the actual changes in c"r<ime rate .and the curve 
-generated byth"ebest fi tto'tff~se rates. Starting with the'. 
mixed diffusi,on model, equation,ff it can algebraically 
translate into a form amenable(~ptQ multiple, regression .' ,', . 
analysis from whence. a fit of the data to the difflIEliOnCUrV,ejl 
can be determined. Here where Y represent ihe .f.i,ttedvalues ." . 
of Y, the modE!lappears as follows:' '. . , .; 

• " • • ,'f, 
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i1;.pplh:ation 6f:the::Mixed 'Di,ffusi-on ~Model, 1::'0' waf;hiilgt6h-' State 
RepbrtedCrime 0 

,Oh,s -,of, the iI\1portant' rea'-sons' for using the mixed diff,usion, 
model as a, method of making crime proj,ectionS for ·'Washingt.on 
~tate is that the ,d,iffusion model follows ,the leveling off of 

,,sthe crime rate 'since 1976 more :c.los,ely tha'h, the', o,ther ' ' D 
. '. , u ().., e' ' • ' . ..' Jt"r • 

methods 0' ,Futhe'rmore, the dl ffuslonrpodel provldeS a",ratJ:ona1e 
for th~ le~eling off of~he cri~e ,rate "after ~uch,.a;long , 
periodofincrease$,' '(i.~'-, t:he gtowth"isappr.oaching its d, 

·asymptote). Becauseof'this new .information\the actual ~ ': 
pto'ject:i.on' of ctime, ,r.fqolume is great1y,simplif,ied·. Once, it" is 

U ";.1 , ', ~~ " • "\ • ~ , 

, , determined' what ~o reas<?habl~:pr()'jection of,' the' :cr,ime -ra'te 
mi~ght be, ,(here ~t is,predrct~)j that it remairl13 telative1y~ , 

. cc;>nstant fOr't,~ei"l\rmmediiate 'fut~r~)\pne: merelY:'r\e~'dsto" . " 
mu1t!'ipl:YtfieQes't~~i1ated,,~t-.iisk .gtoup by the 'ex~ecteqcrime 

I!J 8, ,,,,rates,,' .- "< ~,<\~,c, ".:' I)j'': '1":'" " t",. '. ' .. ", ' .. " ,I '. "" " " ; l .. , (0 

',Population data forthfs ana'iysl\S was obtained from the 
g . October 1979 State Population Fd\recasts py Age ari~ S~x". Males 

tS-,~4 years of age "a.re used ~ the "at:-rtsk" grd'up,,~ This. 
age group appears to representthat.portlon.of the'i-Q1atlon 

0. in. Was~ington Stat: 0 ~pich ds responsible for the m;fijor.ity of" 
crlmes (see Append~x 11. ;. 

The crime data for 'WashIngton State was dr:awn fr~mt~"&nifOrm 
0Crime Reports fo~ the, respective years. Because ~he F.B.I. 
changed the method of recordi-ng larceny tn 1972,· a !:t:orrection' 
is necess~ry to &nable the simultaneous use ofpre-1972 and. 
post-1972d,ata. The procedure to make,. correctiojis ,for the" 
change in larceny reporting in, 1.972by\,the F.B II . can Itbe 
reyie\1ed In Appendix 2~ :\,,} \i, 

QJ \). '::; 

These data were then used tocalculat~ the diffuSion models 
for estimating crime rates. The or ig ina~l calculations 0were 
done using the rawcl:)ange in the annual (a'im~ r.ate' (whi"ch is 
Y where Y .equa,ls the! chang~ in the' crime rate . between 
t and t +1). A perfect fit Qfthe' diffusion. model would <, 
require. that th~ crime rate fo~ ~h« at-risk group woul~ 
increase each year until the crim~ rate appr()ache~ its 
asymptote at which po'lnt th~ annualchan(~/~ in the 'crime rate 
,wou.ldbeexpected to level" 9ff a~d eventually de,crease. _ 

, '. ! ' • 

Using the raw annual change's ,in the crime rate's ,for "total 
reported. crime," "propertY-crime ,"and "violent cr~ime II, the 
diffusion model does not show a good, fi t. As T,a..01e:·;i sho.ws , . 
the va'rianceexplained is 'quite loW and sigOifFqa"nce.' levels" 
are' poor .. "Ho",we"~r, Table ll/also Sh6wsthat thejnix'ed 
di~fusion model,'which is ~ combined linear and paraboiic 

,model, has· abetteffi t· thf,ln eiY:ner~he. i.solated linear or 
pc:lraboiicmodel.Th~ re1atj, vel,Y poor fit of the mixed. 
dif,(usion model is not so discouraging when the law data ~s 

0' :; .. 

I', 

" ' 

" 

o 

D 

0" 

~ ,» 
;) /I 

\ (/ 

I 

1~ 

11 

, 
:' 
1 

J\ 
j 

{ 

'\ I 



. ,< 

') 

, . 

\iI. 
I!! 

o 

"=-l~'" 

.. >-.. >- .. -,,-----.-;\~,,--. --- ------.-,--.~"""""' .. '"""""' ... 

1\ 

examined '{see ,FigU':'¢.i)4--v;iolent ·crime .exl~mple) ,,,' ,The' . 
variability in theanllU~l change i'n raw da.ta obviously 
impedes the fitting of ~n~curve. In the li~ht of the 
vacillation of the raw data, data smopthing\seems to be a 

v reasonable 'approacb as a"" method.' ifo,rattempt~n9 ,to., tmprov,e ,the, 
,fit., " . \ . 

Two major techniques ,were used: to 'smooth ,·the .,.data. Fir·,st" the 
. '~economically depr~ssed years '19;:tO -1.,97~ .in~'as.h·ingt()ni$tate 

we.z:e adjusted to .f>etter refl,ect the national. )::relld in:" 
inqr:'~siri9crime. rates.' ''!'~'l*eep. the ,adjustment,:meaningfLil tp 
Washlngto.n State.,the,ll,near, trend of-the year:'s196l.:to 1969 
was ,used: to ipre:dfctwh~.t:.the in.cJ;'e:a·s9 iq.,t,hea,nnllCil c:J;'ime I. 

rate.\~igb.t. ,have be:en~t~,houtthe ~evereeconom~c' iijlpClct. 
H,c:;Fol;lo,Y{ingtb,e '7e;-e~ti;mationQfthe, :change:' incr,ime r,ate'~;' a 

three YeaI;' mOV1ng ,aver;age wasusc:=d as the ~econdme:tbod. of 
SP1C)othing,t;hedata. ,As Table ~"Clnd. Figur.e.!?, ,indicate r,'C the 
smo,othec:1 dat.a for to'tal" c'rim~r ,provides a;;much more r.easonable 
,fit for the mixed diffusion":mddel. . 
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Table 1: 
I 

. . \ 
Ccmparison ~f Linea\.. Mixed Diffusion ~l and 
Parabola Fi~tS" for Tt~tal, Violent, andoProperty. 
Change in C1\ime Rate~ 1961-1978: Raw Data 

I ~ 

'.' '" '0 "I, ... ·. "";;"' '. Ii i/. 0 .'" "' I .. 
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MixeSi Model 
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Figure 4: Change in Violent Crime 
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Interpret~tion andoC.rirne pre.dictioI}1 
, !! 

, # , 
Comparing the re~ults of th~mixed Aiffusion rn~de~ to the 
previously discussed literature, the main adv'a.ptage of the 
mixed diffusion model is' that it matheinatical1!y follows and 
theoretically predicts the "leveling off of th~crim~ rate in 
Washington Statei' and one could conjecture, the nation. On 
the bther band, th. other methods of crime prediction failed 
t~e~plain this lev~ling off o~ th~ crimeiate. ~herefore, , 
even though these ott~,er models, explain a remarkable .' •. . 

,'. 

percentage of variance, the mixed Q.iffusi9n model app,ears to 
b~ a reaspnablemethod':; of eptimating .the rate of' crim,~. As . 
was rl'otec( earlier, once.\the',asymptote of, the Qiffusion curve 
is reached,., it ',then :pre'qict€!d'~h~t J:h~ rc;!te ofp,crime :for th~ I, . 
at-risk 'group will remai'~p" cons,tartt'or' decrea~e pom,ewh,at .. For I 
the state of. Washington thi.s.appears to be the case (Table OJ .. ', 
3).~ In fact It appears that 1n tlf~ last cO\lpleof years, the / 
cbange in the rate of cri\~e has stabilize,d. * ;:. .' / 

:J" ' 1 

~lowev~r ,as th~ 1978 incre~~e iI?-~he crime rate ~ndid'ates'/~:, 
eve~ 1f the crlme rate has stab1llzed, we can stlllexpect a' 
wide d~gree.of variation from ye~r to year. Howeyer, ~hef ~ 
diffusion model.would have us predict that on the averag~ the 
criinerate would ,remain relatively stabl~. A major <. I' fr 

o shortcoming of the diffusion model is that it/is 1 irid. ted ,to ' 
pred~ction~,within one episode or period of change. qj{ce'the' 

·a:sylllpo.te is reached ~nemust. lc;>o.k to' emergi'ng. exter~,aJ fqrces 
of ph.:lnge whi'cl1. will:, l.ead tp a" newperiqd"o.f 'diffusJon,. As ': 
"his.~o:y bas '" sho~m.! a· n~wep~cqc).:f "c:hange can be':eil:per in th!= Po' 

POS;:L tIve Oli negatIve <:ilrect,lon. . (II if • 
". ' f·. !./ ': 

J' II'} I' '_ I, 

Th~ ,fina,l conclusion tor immediate crime predict/Yon hi this 
s,tat'e is that CriI'!1E~ rates have ,for the presen~and f'or the 
n~at' .future, stabilized. However, as the late~ popula~ion 
reports indicate, due ·to the large immigratioil into~ . c," 

0" .~ ,'. - '" I( . . 

~.ashingtonState, the c:-t-riskpopulat~or::;wi l}' ~ontinue to 
.l;ncrease. Th.erefore, wlth' even ao;stabl;Llzed.tcrlme rate, the 
volume of. population in the .sta~e~.pf .. washil~c:>nwill, f,ncrease 
enough so that the volume of crIme wlll contlnue to ~ncrease~ 
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\' ,YEAR' 
-~, 
1961l' " 

\\ /:' 
19621 

, \\ 

1963~\ 
\\ " ~ 

, D 1964
1
l. 

1965/ 
F 

. 1966 

1967, 

1968 

1969 ' 

1970 

1971 

1972 ' 
t'1973 

f 'li~)74 ' 

'~f75 
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APPENDIX 1 
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CORRELATION MATRIX FOR", 

DIFFERENT AGE COHORTS AND 

'~ELECTEP CRtME",CATEGORIE'~ '(1965-~.1 976.) 
.' \:' . 
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APPENDIX 20 

ESTIMATING THE NUMBER OF REroRr.ED 

LARCENIES IN WASHINGroN ,STATE 
o 

0961 - 1972 
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Appendi"x 2 

E:stimati'ng the Number of Reported Larcenies 

ill Washington State 1961 - 3:972 

To ,calcula~e~the ~rojected crime rate for Washington State it 
is ,necessary "that 1;he different methods of reporting larceny 
bet,ween 1961.,1\ and 1978 be r,econciled. This appendix shows how 
this waS accomplished. From 1961 through 1972 larceny in the 
~Uniform Crime Repoit ~onsis~ed of the number of reported 
, 1a,:r,cenies ov,er $50. S'ince 1972, larceny in the ,Uniform Crime 
Reports consisted of all reported larceny. This difference in 
reporting cause a large gap in the,number oflar.cencies 
reported between 1972 and 1973. (S~ethe dotted line' in the 

''''~rraph on page 47 .)" In order that a singleestirttate of the 
total volume of reported: crime could be used int.he 
cald~lations of crime rate~, an estimate was mad~~of all 

" reported larceny between 196}~and 1972. 

This estimate is based on a ratio between the nu~ber of'. ~ 
o larcenies greater than $50 and total la~cenies. The numbe~ of 
larcenies greater that $50 for 1961 - 1972 are .mu1 tip1ied'QY' 
this r,atio which yields estimates for total larcenies for ,." ' 
1961 - 1972. 

'0 

, 0 The steps in this, procedure are as follows: (the steps can be 
traced on the fOU.owing chart ana table ). Fi rst ,the 1 inear 
fit for the numbir ,of reported larcenies is obtained for 1973 
to 1978. Second, 'based upon 196.1.- 1972 data, the linear 

o 

trend of reported larcenies is obtained for the years 1973 -
1976 for l.a(cenies gre'i:(1:er than $50,. Thi rd, the percentage of 
diJf'erence between the reported number of larcenies from thee 
linearfi tand the, linear 'trend is 'calculated. Fourth, these 
percentagf? difference figures were m~l~tiplied by the linear 
trend expected values for ~!i!arcenies g'reater thant:$50. These 
values then Serve as_the ,sti~atednumber9f reported larceny 
over $50"for'1973 - 1976,. Fifth, the ratio.fQ,r the difference 
between ,tne,actual numbe,r of all "l.arcenies for ·1973'- 1976 
and the estintated larcenies greater, t,han $50 for 197.3 - 1976 
is determined. ,-

These ratios are then averaged, and, finally, this. average 
r,atio is multiplied !:?y the number o'f reporte'd, larcenies 
greater, tha"n $50 for the years 1961- 1972 whlch yields 
estimates fbi total, larcenY for these ~~ar~. 

, " 

o " 

o 

o 
o 

46 
'" 

o 

r1; 

. u 

o 

0. 

o 
til 

o 
, ,0 

". 
',-,,'. 

, . 

0, 

i:v 

ll··'"l 

o 

o 

- ,f) 

" 

\\ 

,.,., -"; 

'-r ,,1 " 
1 

l' 

":' 
~' 



i-

t 
i ~ 
! 

1 r :, ' 

" , 

Nunber of 
Reported 
Larcenies 

0' 

,0 

Gb" 

l\ 

,140" boo 

'70,~ odD 
'[0:' 

, '60 000 
, '. 

1/'1. . 

,';1 

50,00,.0 .,". !, 

,'1) 

, . "40, tro~, 

" a 

10,000 

'"": '1' 

0, 

,0 , , "" 
Estimating the Number of Re.ported Larcenies ,,' 
in ~VaShington State 19.61 1972""1 

'"ct" 
~ 

'.':' :;; 

actua~and expected , 
values for ,total larceny ~ if 
1973,-~1978 - "II , " . '\ 

,~ \\ '" 

, ,1, 

, " 

,fi 

. . ~ , 

;,;), \ 

I 
, .• 

p, 
, '. 

.' '8_
9
" ~.,.. 

.+ " 
+' 

,'''''. " 

'" 
.'.J.,> 

• "r::' ,"' 

:" 
y.' 

Jj,. ,+. 5'0", 

.... ~ •. :t' ~ .... '...,;oi ____ "'...,,:' __ "~'J ,exp~cted and estimated ,. + ' " , values' £01' la:rceny 
/ ' , great~r than $ 50 
• ~973 ::;.' 1978" " , '-f, " 

'l 
" • 

actual nuribe.r of reported larceny 
d, , +, liI'learest;imates 

• 
G' 

esf'in!a ted val~es for larceny greater than $ SO 

Y estimated values for' all la~ceny 1961 1972 

() 

o 

"Ii 
, I 

, ' 

,0 

-,,-

n,: ,. 

r:. .•• 

,:: c .~ .. 

<~~~w 
.\ ' , 

.' ,',' ~ ~ -~-
£I '. '. 

p, 

,0 

\~I Ct, • 

,:, 

.? ' 

li, 

, " 

t, 

0;" 

~l ' 
, " '.' t ., ~ 

)) 

";;' """1 
~, 

1 

. .:>.:, 

" ~. 

,0 

I 

i~ 
" 



, " 

" 

'),"\\.'. 
q: II, ~ 

. II, 1\ 

'11 'I 
.II I. 

4 · r.~ 
,I, 

» 
.! 

\...£1. ,f) 

-1u r-r 

0. 

0, 

". 

\\ 

o 

o 
o 

/ 

o 
o 

ff 

o 0 

" 

I 
I 

,0 

, Q 

o 

l! 

(1) NUMBER OF 
REPORl'ED I.AIlCEN},' " 

o 

1961 9,215 

il.962 10,],97 

1963 10,513 

1964 13,510 

1965 13,689 

1966 16,263 

";1.967 ,20,076 

<, 1968 

1969 
0 1970 

1971 

1972 

27,640 

36,207 

38,~88 

39,726') 

41,232 
o 

~-. -,,-

\\ 

k, 

'I! 

II 

1\ J:AIlC:Em IN WASHINGIOO BrA'I'E 1001-1972 

(2) EXPECJE) LINEAR 'mEND 6' 
VALUE3(BASED CN 1973-1978 
AClUAL DATA) 

(3)EXPEC1'ED~ LINEAR 
TREND VAUJES· FUR LI\OCF.NY 
GREATER '!HAN $50 1973-
1976 (BASED 00 1961-1972 
AcruAL DATA) 

I) 

c u 

'. 

o 

(4) EID'IMATED VAUJES FUR 
LAOC:ENY GREATER 'llIAN $50 
BASEDOOPERCENI'AGE DIF- , 
FEllAOCE BJmYEEN TIlE AClUAL 
~& 'IlIE E.XPEX:l'ED VAUJES 

1973 ... 1978 

***<lIANGE XNREFOm'ING ~ 

, "" 

1973 

1974 

1975 

1976 

1977 

1978 

~--~---

99,522 

121,i32 

129,060 

123,324 

123,894 

127,954 

" " 

110,53,6 

114,\342 

118,768 

122,894 

127,,020 

131,146 

OJ) 
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, . 
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45,174 

48,577 

51,978 

55,380 

~,656 

51,297 

56,448 

55,380 

.-\jo 

(5) PIFFERENCE 
RATIO BEl'WEEN 
(4) & AClUAL ,00. 
OF IARCENIES 

1973-1976 (1) 

2.447 

2.361 

2.286 

2:.226 
Average Difference 
ratio equals 2.33 
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(6) ESTIMATED 
AIL LI\OCF.NY 
1961-1972 BASED 
CNDIFFERENCE 
RATIO & AGTUAL 
LARCENY $50 AND 
GREII.TER 

21,434 

23,7,18 

c' 24,453 
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