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INTRODUCTION
1 

"Studies of urban streets ... IlClve concentrated almost 
exclusively on increasing their traffic capacity ... with

2
no 

parallel accounting uf the environmental and social costs." 

Crime is a Vi:!ry real social cost. This pdpl'r hypothesizes that T't.:'lli:·u,' ',' 

tial burglar~). Residential burglary is emphasized because it is a frequent: 

crime of much CJno;.:ern in thE.'. study city, ;'linne;(po1is. J 

To test the hypothesis, thtl study progresSl'g thrNlgh t\"O eomplementnry 

phases. The individual block phase limits accessibility to the number of di-

rections by which a vehicle can enter or leave R street segment. The census 

tract phase limits accessibility to the permeability of an area--the degree to 

which the nccessibility of the typical street segment within the area influ-

ences the ease of traveling through the area--agnin with respect to vehicles. 

If neither phase rejects the hypothesis, then changing streets to reduce resi-

dentia] burglary will be a wiser policy experiment than it would be if the 

hypothesis were rejected. 

1 
Dr. Theodore Anderson deserves a special thank-you 

in his role as independent study advisor for this paper. 
John S. Adams must also be thanked for their advice. 

for suggestions conveypd 
Drs. Davjei Lanegrnn and 

2 
Donald Appleyard and Hark Lintell, "The Environmental Quality u[ City Strl'Qt q: 

The Resident's Viewpoint," /unerican Institute oj' Planners, JOUl'Y'",,'7.Z of the, ~![lr('h, 
1972, p. 84. 

30f seven c·:imes considered, residential hurglary was most frequent from .lulv, 
1974, through June, 1975. A survey of t1inneapol i~ nc\ults founc! they \.Jcre mort' 
concerned about property crimes like residentiill burglary than about crimes of 
confrontation. Community Crime Prevention Proj ec t. Croime if! /.'hmeo.poU:;: 1'1")­
posals for' Pr(!Venti01~ (St. Paul: C;overnor's Commission on Crilllt' Pn'v(ll1tion and 
Control), Nay, 1977. 
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If residential burglary rates are associated \.Jith street layouts, the hhl(.~k 

and tract analyses will also answer these questions: 

*Do :;ZZ t~{!'CS a;' inaccessible bZock~; have lo',;1 resirien!;ia l !,w'­
gZa:r'y rates? 

*:'0 1 U .. P~lZ.,:,UJ"~t:.3 aeet': t:J hJ..lh! shi.:"'~cr'lJ i_'P 'i::3t'Lac()!i., j-YJt)rrz lr:cc 
(wcr.';wib1 .. to rw)re :1.ca(··.][~ihZ.e b7.()c~',~ in the sr:ur.e tl'aet? 

*£10 tludit~:. HtlUy U:CCl": zed eaucc;; u:' ('Pi{,']" expla,':n U!e :t'e 2'1-

tior~3hi!.J :,et:.)f:en stN~et Zauout cmd p.>:~i dt?nt1:I7.Z bw'gZap!)? 

?,:t.U .. '!A.ti~ ·£ZZ-I..~~A.itt>.i .f:)'!} rCl~~·(lentia:< bUT']ZuY"ies D(C~',' 
:{,) L!,f:tZ{:?1' tZ1pt?3 o ... p er':.:.»;'f?; 

Concepts and studies inspiring the hypothesis will be discussed initially. 

Next, the individual block analysis will be presented. Then, the census tract 

analysis will he discussed. Finally, conclusions and policy recommendations 

will be ('Hed. 
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CONCEPTS AND STUDIES INSPIRING THE HYPOTHESIS 

Oscar Ne\mJan and Jane Jacobs maintain that feelings of proprietorship in-

£luence residents to protect their home territory by increasing surveillnnce of 

activity occurring there. Possible witnesses add to chances of and fear of de-

tection for criminals. Newman further believes less accessi.ble blocks, cul-cic-

d d d d · i 1 . h' 1 sacs an ea en s, 1n part cu ar, encourage proprletors lp. 

Experiments in St. l_ouis and Brooklyn are measuring the effects of redl'-

signing streets. In st. Louis, vilrious residential streets were closed nt onp 

end. Residents reportedly express proprietary feelings by surveillance of ac-

tivity and by questioning the intentions of strangers. The residents feel thnt 

2 crime has lessened. 

St. Hark's Avenue in Brooklyn was redesigned to slo,-' traffic. Parking ilnd 

play areas now occupy the midblock area of the street. Resi.dents feel that 

crime has decreased, and they define the street as their own--illustratcd by 

their combined efforts to clean their street weekly.3 

The concepts and studies cited above emphasize the influence of street lily-

out on the surveillance behavior of residents. According to the concepts und 

studies cited below, less accessible streets are lraveled less by nonresidents 

lOscar Newman, ;"':'cj'ensibZe Spa.ce, (Ne\y York: Collier Books), 1972, p. 60. 
Jane Jacobs, f'i,ath and L'ife of Gl'eat A1'I1eY'ican Cit'tea, (New York: Rilndom House), 
1961, pp. 30-37. 

2 
Op. cit., Newman, pp. 60-62. 

3 
Ib I c1 • 
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than are other streets. Consequently, houses and apartments along less acc0ssi-

ble streets will not be as familiar to nonresident criminals and HiJI nol be iff> 

frequently burglarized as will housing along more accessible streets, 

An interdisciplinary concept, environmental cognition, explains the poten-

tial influence of street layout upon travel behavior: 

"Environmental cognition is the study of the subjective 
information, images, impressions, and beliefs that people have 
of th~' envi ronment, the "lays in Hhich these concept ions ;lris(' 
[rom experience, and the ways in which thev affect suhsequent 
behavio r ~.,ith respect to the environment. III 

Four information handling mechanisms influence what people think of thC'ir 

environments and hm·; tht:'Y hehave in them, The mechani.sms are: 

object or situ:ltion in tit\" L'nvi!:"onment, ennhlin), one to form an intornnl modt'l 

of the object or situation; 

(2) a;:t::,?:'Il::':,":, \!hlch involves rememberinf! Hhich objects or situation,> 

come next in n sequence of objects or situGtions; 

or situations as similar to those which are already internal models; and 

(4) PDSron2:tl.e imZ(1vation, ~.,hich means solving the problem of how to get 

from one place to another when the path is not clearly represented in one's 

. d 2 unn • 

Object recognition and anticipation enable people to function adequately ill 

ICa ry T. ~1oor e and TIeginald G. Colledge, cds., FnviY'orunl~ntaZ Kno?,)ing, 
(Stroudsburg, Pennsy.Lvania: Dowden, Hutchinson and Ross, Inc.), 1976, p. 3. 

2 
Stephen Kaplan, "Adaptation, Structure, and Knmvledge, II EnviY'oruwmta~ 

Knowing, pp. 32-45. 
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areas or along streets they have frequented. 1I0\/(~ver, the samE' peop 1e l11ilY (>:.q1\'-

1 
rienc~ problems when they travel through strange ilreas or along strange streets. 

The risk of being recognized or apprehended is enhanced if a hurglar ls unfamilLIr 

\.,ith the hours <It wh ich residences nre typically lInoccupic>cI, ttl(> numl1l'rs (If [I(lt I'n-

tial t.n.tnesses typic311y strolling hy residences or the amount of 1 ands(';]pin{!, 

covering windows and doors from the view of neighbors--information ohtained 1nr~,·J~ 

') 

by living near or traveling by the residences.-

One empirical study part icularly indic;]tps that :lccessibil ity c;tn inflllcnc,' 

familiarity. f.nn Devlin studipd m:lps sl<etclH'd b~' \.Jives of Navy offiC(~rs t1,o.(1 

weeks, and then again, three months, after the wives moved to Idaho F:llls, Ida:,,'. 

Devlin discovered that the earlier sketch maps consi.sted almost enti t'(·lv of rna j,'J' 

arteries. Tn the l:lter sketch maps, minor arteril's also appe;]r£ld, Stlgi~,>st ing 

people learn less traveled routes later than tlH'Y 1 earn major routes. 3 

Another empirical study shotO}s that lack of familiarity can distort percep-

tions of the relationships of places to each other. Subjects were d ivldt'd intn 

two groups based on their length of resldence in their city. Each sub jl'ct Wil:-; 

presenled pairs of locations in the city and asked to estimate the distance he-

tween the t\o}o locations in each puir. The newer group estimated distances mort-' 

poorly than did the other group, suggesting the newer group would experience 

I 

more difficulty in using the city than would the other group.4 

1 . 
Ibl.d. 

2A survey of incarcerated residential burglars conducted hy the Community 
Crime Prevention Project early in 1976 found those interviewed most commonly 
sought unoccupied residences and most commonly avoided places where passers-by 
or neighbors might see them. 

, 

3Ann Devlin, "The 'Small TO\.Jn' Cognitive ~lnp: Adiusting to n ~ew Environ­
ment," ErW'I:ronr:entaZ Knot.}!ng, pp. 58-66. 

4R. C. Golledge, R. Briggs and D. Demko, "Config)Jrations of Di.stanc0 in Jl'tl'a­
erban Space, I' Association of Ar:e.p-:.:can Geo!p'-Z;i'''Y'8, r'11oceed'{J~[?{l (J/' t7:e, (l %9) 
1:60-65. 
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Altogether, existing theorutical concepts and empirical studies inspire ttl~ 

belief that appropriate changes in street layouts can decrease residential bur­

glary rates by encouraging surveillance behaviors among block and a ren res j dent;; 

or by reducing the [anilinrHy of nonresident crimi.nals with those blocks and 

areas. To test the hvpotl10sis thnt highly accessi ble street layouts an:' asso­

ciated with high residential burglary rates in ~'!L neapolis, this stucly conducts 

analyses at the levels of individual hlocks and of census tracts. 



- •..... ~ ..... -~-~~.~--------------~~ 

THE FIRST PHASE: INDIVIDUAL BLOCK ANALYSIS l 

This phase of the study compares the residential burglary r.ates of individual 

blocks representing various layout types. From the relatively less to the re13-

tively more accessible types studied, the layouts include dead ends, cul-de-sacs, 

L-types, T-types and through blocks (Figure 1). Relative accessibiU ty \.Jas mea-

sured by the nu~ber of directions from which a vehicle like a car could enter. (lr 

2 
leave a representative block. Cul-de-sacs were (onsidered easier to enter or 

leave than were dead ends because of the turnarOlll,d arens of cuJ-de-sncs. 

IA more complete version of the first phase, "Street Layout and ResidenLill 
Burglary" by Julia Brown Nutter, Carol Bevis nnd Douglas Frisbie, was presentt'd 
to the National Conference on Criminal JusUce Evaluation (Hashington, D.C., 
February 22-24, 1977); Panel 7, Using the Fhynieal Env-tronment to Reduce Cl'°'rrf 
and Fear of CY"i'l7e. It was also published as Chapter 12 of Crime ir.. : •. 'h;neapo;:~:,·, 
op. cit. 

2A block ,.;as defined as a street segment \.Jith an intersection at each l~nd 
and no intersection between the ends. Blocks were classified according to their 
less accessible intersection. 

This cuI-dc-sac block can be entered or left from three directions: 

Gl 
~ ) 2 

tJ 
This T-type block is approachable from five directions: 

5 

____ rl ___ --' 
). __ 2. _. __ ...... . 

LJ 

4 
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Figure 1 

Representative Street Layouts 

DEAD END CUL-DE-SAC L-TYPE T-TYPF. THROUGH 

Least.~~ __________________________________ ~ _____ Most 
Accessible Accescible 

Thirty census tracts were selected by simple random methods from the 127 

tracts in Minneapolis. The numbers of street hlocks of each type (except through 

blocks) within the sampled tracts Here handcounted from maps current to the pe-

riod over which crime data Here collected. A sample of eleven to sixteen blocks 

was I-dnciomly selected for each of these " study" types. 

For each of the study blocks, the nearest through block feeding traffic int,. 

the study block was selected as a control. Choosing controls that are near study 

blocks should diminish social differences that might cause differences in burgldry 

rates between study blocks and their controls. Numbers of residences and residen­

tial burglaries were counted for both sides of each block. l 

The results show that dead end, cul-de-sac Ind L-type blocks have lower 

lPolice records for the peri;d July! 1974, through June, 1975, provided resi­
dential burglary counts. R. L. Polk & Co. directories for 1975 provided resi~en~0 
counts. 
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1 
residential burglary rates than do their more accessible control blocks (Figur0 2),' 

However, burglary rates along T-type blocks exceed rates along tile controls (ur 

T-type blocks. 

1 

Burglaries 
Per 1,000 

Residences 

Figure 2 

Residential Burglary ~~tes for Study 
and Control Blocks 

50 

40 

30 

2 

10 

o 

38 

28 

19 

r"l 
I 
L 

39 

DEAD E:-lD CUL-Dr.-SAC l.-TYl'l~ 1'-TYl'E 

Least __________________ H(ls t 
Accessible Accessible 

P~tes were based on a total of 1,918 residential units. 

L}:·);t\~~;;::] 5 t ud Y , 

Control. Control blocks are the 
through blocks nearest to their 
corresponding study block. 

The chances are at least 95 percent (according to a signs test applied to 
pairs of blocks) that similar results would have been achieved had all dead end, 
cul-de-sac and L-type blocks in Minneapolis been studied instead of samples. 

9 



-----------------~-------~--

THE SECO~D PHASE: CENSl'S TRACT ANALYSIS 

Thi~ phase studies the relationship between street layout and residential 

burglary rates for all 127 census tracts in ~inneapolis, using regression analv-

sis. Regression analysis menSllres the degree of association or correlation bc-

tween a dependent variable (residential burglary rates) and independent variables 

(including street layout). 'It does this by first estimating a burglary rate for 

each census tract on the basis of its street layout and then comparing this 

estimate with the actual burglnr) rate for the tract. The more closely the 

estimated rutes matcl! the actual rates, the higher the correlation is between 

residential burglary and street layout, How closely they match is measured by 

1"2 when there is just one independent variable and .rl when there is more than 

one independent variable. 

lfu(>l1 the goal of a n~gression analysis is to test theory, <1S it is here, 

the independent variables must be selected and orllered according to theory and 

reasonable interpretation of previous research, not by "blind" methods.
1 

The 

notion that street layouts influence residential burglary rates is relatively 

recent. Testing this new idea is made more severe than it would otherwise be 

by entering measures of traditionally theorized causes of residential burglary 

2 
into the regression formula ahead of a measure of street layout. 

lIn the language of social statistics, this means that stepwise regressions 
should be avoid~d. Inclusion of polynomial and interaction terms merely becauH~ 
they increase pw should also be avoided. See Fred N. Kerlinger and Elazar J. 
Pedhazur, /ffuUipZe RegY'essior.. in Behavioral Resecu'ch (New York: Holt, Rineha l"t 
and Winston, Inc.), 1973, especially pp. 49, 72, 77, 281. 

2 
The later a measure enters the regression formula, the smaller its contri-

bution to R2 tends to be. 

lO 



Severnl sources suggest economic depLivation and raci;.!l. discrimination arv 

f ' 1 traditional social causes 0,' crlme. Empir.Lcnl studies across a number of Llr;;L' 

u.s. cities show that social variables measured by the Census Bureau generally 

fall into the following groups: socioeconomic stHtus, life cycle and, to n ll"'~~l r 

? 
extent, ethnicity.- The social variables selected for this study, juvenile pov-

erty (lnd race, by being representative of the two traditional causes and the thr!'l" 

empid.t.:al factors, seem sufficient measures of social contributions to crime (Ap-

pendix A). 

Disproportionate representation of poor juveniles and of blacks among the 

burglar population could cause the social variables to correlate positively with 

residential burglary rates at the scale of census tracts if burglars choose rt.'si·-

dential targets close to their own homes. In :!inneapo1is, 69 percc:1.t of resjdl'o-

tial burglary suspects live less than one mile from the crime sites with which 

J 
police offense reports associate them. Yet, the distance from the centl'rs of 

most cenSus tracts in Minneapolis to their respective boundaries is mucll less 

than one mile. 

lHichael LeHis, "Structural Deviance and Normative Conformity" in ::'Y'7:rnc ,,); 
the City, Daniel Glazer, ed., (New YOLk: Harper & Row), 1970, p. 17 6; Robert A. 
Gordon, "Issues in the Ecological Study of Delinquency," American SocioZogi:Ja:' 
Review, December, 1967, 32:927-944; Sarah L. Boggs, "Urban Crime Patterns," 
AT'1er,:car1 S(lcioZogical ReV~e1"3 December, .1.966, 30:899-908; and Patri.cia Garstan t.; 

Williams, "Understanding Urban Crime Some Important Contributions" in '['he 
Spat·ial [)Yy!'QJrIics of Crime, Gerald F. Pyle, et a1., (Chicago: University of 
Chicago), 1974, pp. 9-39. 

2Brian J. L. Berry, ed., "Comparative Factorial Ecology," special issue of 
EconY"~:t.'" Geography, June, 197]; nnd Rlsa Palm and Douglas Caruso, "Fac tor Labe l­
ing in Factorial Ecology," Associatt:on of American Geogr-aphers, Annals of, 1972, 
62:122-33. 

3 
"Suspect" refers to persons listed in police records by name or by a dc-

scription given by witnesses. These persons mayor may not have been apprehe.ndlli, 
arrested or convicted. Suspect data should consequently be considered as unly 
indicative of \"hat all offenders are like. See Cl'ime in Minneapolis, op. cit., 
pp. 86 and 143. 
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A tract could contain few poor juveniles and blacks, but be within one 

mile of tracts that have high pcrcent<l!!,cs of tlwse groups. Consequently, tlw 

proximity of a tract to poor juveniles and to blacks is measured in two ways: 

(1) the percentage of the tract population consisting of poor youths or of 

blacks and (2) the estimated percentage of the ~est of the population within 

one mile that consists of poor youths or of blacks (Table 1). 

TABLE 1 

SOCIAL \'i\RIAgLFS 

--------

CllNCEPT ,-_·-----1 r 
P')l)r Juveniles Percentage of trilct ponulation 

~'2Jrhv Ppor 
Juvcn ill'S 

nlaeks 

that is under 18 and living in 
hOllseholds \\·i tll i n,:omes be low 
the official povt'rty level. 

Fl)r tracts \"ith centers within one 
mile of the center of the tract 
in quC'stion, the percentage of 
the population under 18 in house­
holds with incomes below the pov­
erty level. 

The percentage of tract population 
that is black. 

For tr3cts with centers within one 
mile a f the center 0 f the t rae t 
in question, the percentage of 
the populntion that is black. 

The permeilbility of stn'cL layouts, that is, the ease of traveling through 

areas, can be tlleilSUreu nl- the tracl scal.e \.,rith graph thf..'ory. In graph thcory 

language, a map of n street layout is a planar (two-dimensional) gr~ph consist-

ing of edges (blocks in t\1<? layout) nnd vertices (intersections in the Jayout). 

Beta, the graph theoretic measure considered for this study, is a ratio comparin,: 

12 



.. 

the number of edges to the number of vertices (Tahle 2).1 

TABLE 2 

PERHEABTLtTY l-1EASURE 
(For Planar Gr3phs) 

Beta 
e 
V 

where e edges and 
V - vertices 

Beta is a very basic measure of street layouts. It does not take into ac-

count aspects of layout like the lengths of blocks, the angles at which blocks 

meet, or whether blocks are straight or curved. 

Certain values of beta do, however, conveniently correspond to pure exampll's 

of dead end, cul-de-sac, T-type, L-type ancl through block layouts (Fi~ure 1). fn 

general, small betas inclicate layouts in which, to reach one intersectinn from 

another, a vehicle like a car must often detour from more direct routes taken, 

for instance, by air vehicles. 

Ir. Ninneapolis, many areas contain railroads or other physical barriers 

creating dead end, L-type and T-type streets that detour vei1iclc's and, to n 

lesser extent, nedestrians around the physical barriers. Those areas possess 

relativ~ly low beta indices. In other areas of Minneapolis, radial streets 

provide shortcuts across the typical, rectangular pattern of streets. These 

areas possess relatively high beta indices. 

lK. J. Kansky, Sf:l'ucture of ':'ransportation Networks,' Rela"t'ionsh'i:p,c; he l11.'t"t,'?: 
Network Geogl>(J.;' ,c;~I:mLi .Deg i.:'rlaL C'haracteristics (Chicago: Department of Geogt""apby 
Research Paper ~umher 84), 1963, p. 14-19. Two other ratios, alpha and gamma, 
were also considered. Appendix B explains why beta was chosen instead. 

13 



Figure 3. Beta Valu<'s for Pure Layyut~es 

'l'n~e Beta Examples 

Dead end 
or 0---0 0---0 ~ I Cul-de-sac 0.5 

<>----<> 0---0 0-----0 r & 
0-----() 1>---0 o---<l I / o---<l <>----<> 

L-type 1.0 

T-type 1.5 

Throllgha 2.0 ~ .-

~ 
aThrollgh layouts _lith lll(lre than four blocks mceting at each intersection 

would have lwta values ('::':l'eding 2.0. 

14 

,£.1_.14, •. (",., 

N 
~ 



In summary, the social variables and the permeability variable, beta, 

effectively measure tlvO aspects of nccessibility. Social vilrJables measure 

locally committed crime. That is, they reflect the influence of straight-line 

distance ("as the crmv EIies tl
) to tnrgets from the homes of residential burglnr': 

that are poor and young or that are black. The permeahility variable reflectf' 

barriers forCing those burglars who do operate away from home to detollr from 

straight-line paths connecting t~eir residences t,l potential crime sites. 1 

Data Eor calculating the soc ial variables COTl'e from 1970 Bureau 0 f t:lw Cl'n-

sus publications. Numbers of blocks and intersections used to calculnte beta 

were handcounted from maps current to the period over which residential bur-

glaries Here counted. Blocks are defined as street segments, as they were in 

the first phase of this study. 

The census tract ani1lysis not only tests I"hether the street InY(lut and 

residential burglary relationship applies at the area scale and whether it 

applies even after social variahles are considered. The analysis also exp10r~s 

the possibility that street layout may be conducive to crimes other than rl'si-

dential burglary. To these ends, the tract analysis studies six regression 

formulas. The crime rates to be estimated by the formulas are: residential 

burglary, conmwrcial burglnry, commercial robbery, resi.dent street rnbberv, 

resident assault by strangers and resident rapo by strangers (Table 1). 

ASSilults and rapes bl'twcC:'n relatives, dates- ancl other acquai.ntances nre 

excluded because the assailants and victims would probably be phYSically prox-

imate to each other regardless of changes made in street layouts. Assaults, 

lWhile most residential burglary suspects in Ninneapolis do live close to 
the residences they are suspected of burglarizing, the percentage (31 percent) 
resid j Of more than a mile away from tlleir targets is too sizab 1e to be ignored_ 

IS 



rapes and street robberies occurring to victims white outside thE! census tract in 

which they live ore also omitted from crimes per 1,000 residents. This avoids 

inaccurately high rates for dm.;ntmm tracts and other areas with many nonresi.dent: 

users, but few resi.dl'nts. To provlde tests as equal as possib1e to th~lt applil'd 

to residential burglary, the same set and order of independent variables used For 

residential burglary are used in formulas estimating the other crime rates. 

TABLE 3 

DEPENDENT VARIABLES 

CON~E~'P~T~ __________ __ 

Residential Burglary 

Commercial Burglary 

Commercial Robbery 

~fEASrRE 

Residential burglaries per 1,000 
housing units 

ConunerciaJ burglaries per 1,000 
commercial units 

Commercial robberies per 1,000 
commercial units 

Resident Street Robbery Street robberies within the tract 
to tract residents, expressed 
per 1,000 residents 

Resident Assault by 
Strangers 

Resident Rape by 
Strangers 

Assaults within the tract to tract 
residenLs by nonacquaintances, 
expressed per 1,000 residents 

Rapes within the tract to tract 
residents by nonacquaintances, 
expressed per 1,000 residents L-______ . ____________________________ --.J 

Crime frequencies were obtained from offense records of the Hinneapolis 

Police Department for the period July 1, 1974, to June 30, 1975. The numbers 

of businesses currently in each tract were obtained from R. L. Polk & Co. 

files. Resident and residence counts for 1970 come from Bureau of the Census 

publications. 

d C 
2 d .. 2 

Formulas for estimating crime rates are in Appen ix ,as are r an l' 

The relationships found between crime rates and the social variables are ann-

1yzed in Appendix A. 
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The census tract analysis supports the hypothesis that high residential bllr-

glary rates are associated HUh highly permeable street layouts. Residt::!nLi.ll Lur'-

glary rates and beta are posit,Lvely related in a formula '''ith betn (lIane, nnd'il ~l 

in a formula ,,rith beta and the social varinblc>s. 

,', 

Beta entered alone into a regression formula accounts for 10 percent (r~ -

of the variation in residE.'ntial burglary rates. LO\,r n,'sidential hurglary ratvs I'll 

inaccessible streets thus cit) seem to result in 1m" rates for tile census tracts ,','!l-

taining them. The residential burgl(lries that ,,,auld othen·lise have occurrc>d (10 t:'·· 

less accessible streets have not r.lerl~ly displacNi to more accessible strc'pts i;l tho 

same tracts. And, contrary to the possibility that the relationship between b..t.J 

and residential burglary is entirely due to s()cia1 causes, beta expJ;:dns () pl'r,','ll!. 

of the variation In residential burglary rates (contribution to = .06), 

after accounting for traditional social varinb1es by entering them enrljpr intl' 

the regression formula. 

n 

While the contribution of beta to p'" is sufficiently large to b0 theoreti{'<lll,' 

meaningful, it is sufficiently small that Lhe burglary and beta relatiunship cannot 

be exp~cted to apply in all sections of Minneapolis.
l 

Figure 4 shows for whicl. 

tracts n formula including both beta and the social variables ('stimntes resident hi 

burglary rates more accura tely than does a formula containing the soc ia\. var LIb ll's 

? 
only.-

lA cont~ibution to :? is not considered lnrge enough to be theoretically r01-
evant unless it 1.8 at least 0.050. Although the choice of a cutoff point is .11\.:<1::'; 
somewhat arbitrary, some researchers recommend that 0.050 be used when situath'nnll, 
specific guidelines are absent. See, for example, K. C. Land, "Principles of Path 
Analysi.s," Soc~olceic3al j~:ethod.oZogy, 1969, E. F. Borgatta, ed., (San Francisco: 
Jossey-Bass) . 

2 
The t,..;ru formulas are: 

Estimate without Beta = 31.3 + .7 Poor Juveniles + 3.9 Nearby POOf 
Juveniles + .9 Blacks - .7 Nearby Blacks, and 

Estimate with Beta = -44.4 + .6 Poor Juveniles + 3.8 Nearby Poor 
Juveniles + .8 Blacks - .6 Nearby Blacks + 37.8 Beta. 
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Tracts Imere Estimation 
Improved 

Not 
Shown 

Burglary rate and 
beta both above 
average (rate 
> 44 burglari8s 
per 1,000 resi­
dences and beta 
> 2) (n = 32) 

Burglary rate and 
beta both at or 
belO\.J average 
(n = 29) 

Other combinations 
of burglary rate' 
and beta (n ;, 5) 

Trac ts \.Jhcre Estirnaticn 
Not Improved 

Not 
Shown (n 61) 

a 1 
I I 
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Even in those trncts where the theorized burglary and betn relationship d()L'~' 

apply, it does not explain all of the residential burglaries. Hhen the regres!.;ipn 

analysis was rE~peated just for those tracts \\,her0 the expected relationship ri t";.;, 

beta, entered after the social variables, explains 32 per~pnt of the variation ip 

burglary rates. The social variables explain another 48 percent. About 20 per-

cent was unexplained by either beta or the social variables. 

\.fuen the regression HUS repeated for just those tracts where the theorized 

burglary Bnd beta relationship does not apply, it was expected that the repc3ted 

regression would find no relationship between burglary rates and beta. However, 

a negative relationship was found--low betas unexpectedly coincide with high 

burglary rates in some of these tracts.
l 

Further examination indicated that limited access blocks causing the low bc'ta 

values are along tract boundaries farthest from areas of Minneapolis where most 

b 1 1 · 2 urg ary suspects lve. Traffic coming from where most suspects live would not 

be detoured from its Intendec1 path until deep \·lithin t~e tracts. Suspects could 

thus be familiar with most of the residences in these tracts, despite the low hpt;l 

values. Nonlocal tr[lffic could be sufficientl y heavy that propri.f'torshi.p and 

Improvement in estimation is calculated by s ibtracting (1) the absolute v:llu~ 
of the difference bet\.,reen the actual burglary rat·' and the rate estlmllted l.,rith beLl 
from (2) the absolute value of the difference bett./een the actual burglary r,ltl' :!lld 

the rate estbnated without beta. If this number exceeds zero, then considerin~ 
beta improves the accuracy of the estimated burglary rate. 

The formulas seem stable. Formulas almost identical to those ahove were pro­
duced by (1) repetition of the analysis whiLe excluding tracts most deviating trllUl 

main trends and (2) repetition of the analy~ts separately for tlvO randomly sC'!I:,'L,',J 
samples, each consisting of half the tracts. 

1 0 

This unexpected relationship is not as strong (contribution to !i'''' '" . 15) :!S 

the one found for the regre~sion with just those tracts where the expected re.lat: i.'n­
ship fit (contribution to R = .32). Consequently, the expected relationship [Jl',!­

dominates in the regression applied to all the tracts. 

2 
Op. cit., ,-:r"~me in \!inneapolis, p. 85. 
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surveillance on the part of tract residents are not as strong as they might utill.:r-

wise be. 

The results of the census tract phase, up to this poi:1t, do not support pos-

sibilities mentioned earlier. Burglaries do not seem to merely displace from less 

accessible to more accessible blocks withi!l the same tract. The relationshjp ub-

served between burglaries and street layouts does not disappear when traditional 

social variables are considered. 

A third p0ssibility mentioned earlicr--street layouts not favorable for com-

mitting residential burglary may be favornble for committing other crimes--is also 

not supported (Table .'1). Contrnry to this proposition, there ilrc no sizable, Ill.'~~--

ative relationships bl.'twL'l'n lwta :Ind tbe otbE'r {'rime rates. 

TABLE 4 

REGRESS IO~ RESULTS BY CR l:.n,: TYPE 

" CO~TRTBl'TTO~ TO p'"' BY 
r-------------~= ~~~~~-------------~ 

SOCIAL VARIABLES BETA 
DEPENDE~~L\rARIH.J.ES __ (Enter'cd first into fClrn:ulas) (Entered last into forrlu1:1sJ 

Residential Burglary 
All tracts 
Tracts \,,'h('r0 relatiun­

ship ~ith beta is: 
As expected 
Not as expected 

Commercial Burglary 

Commercial Robbery 

Resident Street Robbery 

Resident Assault by 
Strangers 

Resident Rape by Strang­
ers 

.42 .06 

.48 .32 

.67 .15 

.07 NH 

NH NM 

.39 NM 

.09 NM 

NM NM 

NM .. Not meaningful. The increment to R Square is not considered 
theoretically relevant unless it is 0.050 or larger. 
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There are also no sizable, positive relationships of beta with crime rates 

other than residenU.ul burglary. This 11k1y mean tLnt offenders in these> oLl1l'1" 

crimes, if they are at all affected by street structure, are concerned with ns-

1 
peets not measured by beta. 

lSee, for instance, Dennis C. Duffaln, "Convenience Stores, Armed Roblwry, 
and Physical Environmental Features" in Crirnin<l ne/zav{oY' u.n,l the nzunt_~(ll E'n­
viY'orunent, C. Ray Jeffery, ed., special issue of /;rneY'ican Rehavi01'a'l Scier:ti8~, 
1976. 
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CONCLUSIONS AND RECOHNENT. \TIONS 

From the block and tract Cll'mlyses of street layouts and residenti.al burg!;lry 

rates, these conclusions can be drawn [or Minneapolis: 

-I( Tn.z(',.~e8m·bl(' Bt1'('('t tayout:J (u'e 'l;:~:I('i(lted w'Uh 1.01,) 1'eU1:­
dential bur'gla:r'y 1'ai;.:;;;;. 

* The relationship is not uniform aC'1'OSS aU relatively in­
acc:essible types of layouts. It seemst1'?le of dead end~ 
C'ui-,j,:'-sae and L-type blocks~ but not of T-type blocks. 

* Lr...:J l'r::sident;':al burglary rates alcng less accessil: le st1'er:;ts 
Jc l';)t st?ar'l ,'ounte1'ea by disFZaceFlerzt of burglaries to more 
(lr:,:;pssib lc sr;1'eets in the SOPIC' tr>a.ct. 

* ::L, l'cla:;~or:l:..'hip bett,.'uen str>eet lU!:Jo:d and 1'8sidentia?, bu1'­
gZ'I1'J aann"t be d'isrr:i8sed by considcring traditional social 
VL1..!l-i ... JJ) les. 

* :)ti'~~t-~,t l'J.~{oUtS 
i)t.;.f(.')';; r.}t.-'rl;,.HlCt L~e 

'·1 • • f '" l 1.- t.. ;..-suz tee.:. 01' res : .. d'ntz.a 
to oth(?1' c1"imes. 

Repln~ing tllrough and T-type streets with dead end, cul-de-sac or L-type 

streets consequently appears a more promising strategy to prevent residential 

burglary than it would be if the conclusions of this study were different. 

Figure 5 shows how alternate placements of traffic diverters (for instance, bi.-

tuminous curbs, post-and-chain combinations, wood fences) create less accessible 

layouts from gridiron street plans. 
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« 

Recommendation oL street layout changes as a strategy to prevent rcsldenLial 

burglary, however, must be qualified. 

I 

* 

* ~'li-t~ stl'c.1.tegy shouZd not be assumed pr'om7,S1-ng ror places 
otheY' than Minneapolis on the basis of this analysis alone. 
The generalizability of a strategy is strengthened only 
with repeated testing producing similar results. 

i( Im;'Zementation of the strategy in :\finneapolis should be 
8eZec"t'iv~' and expel'imcntaZ. To avoid undue lnterference 
with fire trucks and other legitlmate traffic, lmplementa­
tion should be limited to tracts (1) with high rates of 
residential burglary, (2) with street layouts that are at 
pr~sent highly permeable, (3) for which considering layout 
permeability improves estimation of the burglary rate and 
(4) [or which the estimated benefits justify the estimated 
costs (Figure 4, Tables 5 and 6). 

With analvses like those conducted for this paper, it is 
nlways possible that some variable causing the relationship 
bctwc0n the independent variable LInd the dependent variable 
has not bl'en included among criteria used to match study 
an~ control subjects or among independent variables entered 
e~rlier into the regression equation. The analyses here, 
however, do suggest t~at expensive, true experiments are a 
\..rorthtoJhilc next step. 

rhtc' etY'.;xJ.('2!! c~hDuZ.d be implemtJr.t:ed DO as to interrupt ai'~ 
[1\;:"'~ t\,(ten:s 0/ In_)!,~'le aurg!\lY'[:. Truffic diverters 
should be placed along the tract side which most nonresi­
dent burglars cross to enter the tract. Police opinion 
or suspect flow data could be used to select the appro-

. . 1 ') prlate SHe.~ 

True experiment, as used here, would mean random assignment of the tracts 
in Table 5 to clpproximately equal-sized treatment, placebo t):"eatment and no 
treatment groups, with residential burglary rates being measured before and 
after the treatment (changes in the street layout). If the treatment changes 
residential burglary rates in the expected direction, extending the treatment 
to tracts in the placebo and no treatment groups is more warranted than it 
would otherwise be. 

Since the theory of how street layout influences residential burglary 
emphasizes proprietorship, surveillance and travel behaviors as mechanisms 
for the influence, the experiment shoUld be performed over a sufficiently 
long time period to allow behavior changes to develop. Also, the experiment 
should be monitored for displacement of burglaries from treatment tracts to 
other tracts nearby. 

2F 1 ot- 1 fl f 'd f 'or an examp e mw to portray ows. rom reSl ences 0' suspects to 
their burglary targets, see CY'ime in f.!inneapolis, op. cit., p. 88. 
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r--------------------------------------------------------------------------- --
TABLE 5 

HINNEAPOLlS TR,\CTS lU:CO~::q::~mED FOR S1'1\r.£1' LAYOI!1' rXpr:RHlElITATION 
(In descending 0rJer of estimateJ effcctiveness 
of laycut changes. See Tah]p 6 f0r fornuln~) 

ESTIHATED la-ncAR ESTHtATI:U 10-YEAR 
BENEFITS PER DI- BENEF1TS PER 111-

ESTINAT£D VEl:TER (Value of ESTHlATED VERTER (Value 01 
DIVERTE[;5 propl'rty otlwn:isE' 

_t~~~Til 
11 IV E RTf:j\.S properly otherwiHc 

TRACTa 
!,EED~ los t~llE&.l:!!YL: :a·:£:[11:1~ ~t...02..l!!'JJl.!I_W .: 

68 1 $21,000 97 7 $ 7,000 
70 6 19,000 ll, 5 7,000 
67 6 18,000 9" 3 7,000 
71 3 14,000 27 3 7,000 
82 7 11,000 79 4 7,000 
85 2 10,000 J) 6 7,000 
72 5 10,000 8 3 6,000 
66 4 10,000 22 3 6,000 
78 3 10,000 7 5 6,000 
83 4 9,.nOO 10', 5 6,000 
81, 5 9,000 63 2 6,000 
95 6 8,000 87 4 6,000 
16 2 8,000 77 4 5,000 
11 1 8,000 99 4 5,000 

9 7 7,000 20 3 4,000 
108 8 7,000 46.01 1 Hinir,~l __ 

TOTAL OR 
AVERAGe 
(n = 32) 

132 $ 9,000 

aThe 32 tncts satisfy each of these criteria for the July, 1974-June, 1975, 
study period: 

b 

c 

More than 44 bur~laries per 1,000 resldences 
Beta sreater ;:han 2 

• Regression equation containing only social variables did not 
estimate t!te actlal burglary rate as closely as did the equntion 
also containing ~eta. 

City officials shculd C'.;timiltl' 10-vear conRtruction nnJ malntcnancc costs per 
diverter in study-y~ar dal1ilrs. Tracts for which the estimated cost of a 
diverter exceeJs Lh~ estimated dollar benefits would b(' removed from the \jst 
of recoJ;Jm~nded tr.lcts. 

TIle estimilted naecls app y to the study period. If d1verters have been add~d 
to tracts sine.;> ti1l'n, th~ estjmatc:d neeJs should Ill' adjusted downward. 

The benefits are vt:!ry c('nsL>rvativl!ly esUmated. Figures arc not adjustC'd up-
ward to ac •. 1lmt for future infLltion. Also, [es:iJentLni burglaries not rC'parted 
to the poli~e (ill~~~t 50 percent of the totill nccorJJng to victimization sur­
veys) are ax~luJcd Irom the iigurl's. Unreporred burglaries probably [('yult in 
less pr"i'l'rtj los;, than do [l'porlC'd ;Hlrglarl.('s, hill by .1n unknown ar-.oLlnt. 
U.S. Dcp,lrtmc:.'nt of Ju.,:;tiCt·, '1···~:·~~,~! Vr~!,it'1I;h.lt.i(l~! il: 1.3 t1r~;,'}11'ean eliie;: 
(l-Iashingt,)11, D.C., :)75) p. 131,. 
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----------
TABLE 6 

FORHULAS FOR TABU: 5 Tm:·1S 

TERM r----"..=.::=---, FORMULA 

Estimatcd
B 

Diverters 
Needed eb - vi 

Estimated 
lO-Year 

BeneH ts 
Per Diverter 

B 
Adding a diverter to a layout is 
analogous to adding an intersection. 
The formula, correspondingly, cal­
culates 

• the number of vertices that 
U1U<; t bl' added 

• to reduct, beLl to chI' level 
1 t \-"c1uld hI' 

• if th€' residential burglary 
rate were reduced 

• by tilL' a~;()\.nt by with h rl'ta 
impn)\'t's ('~tinlLion of tfle 
burglnry rate. 

DEFINITIO!{S 

These vary by tract: 
e edges 
V EO vertices 
i improvement in estimat­

ing burglaries with 
beta (p. 17), expressed 
per 1,000 residences 

~ c residences, expressed 
in thousand s 

These are the same for (,.:Jch 
.£E.a c.!. : 

t c the regression coeffi­
cient for beta in the 
equation estimating 
burglary rat('s by using 
social variables and 
beta (37.791 for !linne-
apoUs) 

t c typl cal proper ty los s 
recorded by policl' ["r 

L 
burglaries reporled tu 
them ($400 for Minne­
apolis. a figure midway 
between the median and 
the mean) 
---l 

e Knowin8 t 11.\ t bC'ta = ;;-, t!la t the number 0 f vc rt ices to be added = va' and 

that t~c reduction in beta necessary to reduce the burglary rate by i is 
i li' tl.e [orI:lub is c·.11culatcd like this: 

i Beta --­
b 

!It · ~---;",::: 
00 - V! 

. . 
G! - t)t 

€' ---
V + :J 

a 

a 
V + !J 

a ---e 

---_._----------_. 

~6 

evb (eb - vi) 
eb - vi - v el - v~ 

evIl - v(cb 
ez' - vi 

evb - elJb + 
eb - vi 

2. v 1.. 

eb - vi v a 

,'i) 
--;;.: 'J 

"a 

,I 
a 

---------------------------
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APPE}JDIX A 

THE SOCIAL VARIABLES 

Traditional social causes of crime are incorporated into this study via four 

variables: poor juveniles, nearby poor juveniles, blacks and nearby blacks. T1w 

following statistics for Minneapolis indicate the importance of including thesE' 

variables in an analysis of residential burglary ra tes. \\1hereas j uveni.les com-

prise only 27 percent of the population, they con~rise 47 percent of the resi-

dential burglary SUSP0ctS in ~inneapolis. The three poorest sections in the city 

('ontnin 36 p('rl'l~l1t of the populntion, but 68 p('r('(~nt of the residentin] ;·lIr;.l .. !"' 

suspects. And finally, less than 5 percent of the population in the city is 

I 
black; yet, 35 percent of the residential burglary suspects are black. 

Numerous theories suggest why poor juveniles and minorities may be more in-

clined to commit profitable property ~rimes than are other groups not similarly 

situated. One broad-based cultural theory is the tlleory of anomie proposed by 

Robert Merton. Merton maintains that a stressful situation exists when society 

instills goals in its members that are not legitimately attainable by all of its 

? 
members.- This society instills the goal of materJal success in its cHjzens. 

Poor juveniles and blacks may not have as many legitimate opportunities to obtain 

material status as others do. Some poor juveniles and blacks may resolve tile 

stress bv resorting to illegitimate opportunities like residential burglary. 

1.) C. l p. J.t. Crime -in .'.1inneapolis, pp. 84, 85 and 145. 

2 
Robert Herton, Social Theory and Social Structure 3 (rev. ed., New York: 

Free Press), 1957, pp. 131-169. 
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In particular, juveniles fruquently do not qualify for weJl-paying jobs, 

merely by virtue of being young, inexperienced ard relatively uneducated. Child 

labor laws and school attendance requirements further limit job opportunities 

for juv~'n.llus. Heslril'tL'd L'lllploYI1ll'nt pOHsibiliti{'s would pn!senl more or ,I pI-P!." 

lem to poor juveniles than to other juveniles, since the latter can usually nht:lin 

possessions and spending money from their parents. 

Racial discrimination, by limiting learning experiences and career opportu-

nities for blacks, can cause economic deprivation. Or it may contribute to cril'A' 

in noneconomic ways, such as by encouragin~ disregard of property laws percejv~d 

as institutions of the majority race. This consequence of racial discriminati0n 

is supported bv Allwrt Cohen, crentor of il tlwory simiJnr to thnt of :--fC'rton. 

Cohen proposes that people who are unnble to obtain status in society, sucll JS 

poor juveniles or blacks, ~oJill seek status in a subculture that has values oppo­

site to values of the larger society.l 

Tht' dHferl"ntial association theory of Ecl\oJin Sutherland suggests that cri!~indJ 

behavior is learned through associations ...... ith other.s who define criminality fiwor-

ably r.ather than with those who define it unfavorably. Cloward and Ohlin link th~ 

theories of Sutherland and Merton. Following Merton, they believe that dclinquenC'v 

is caused by n lack of legitimate means to achieve success goals. However, follow-

ing Sutherland, they believe the form of delinquency depends on the illegitimat~ 

means avnilable, that is, the learning process potential delinquents experience 

throu;!h their differential associations.
2 

IThe theories of Cohen, Sutherland, and Cloward and Ohlin are summarized in; 
Silverman, Rohc'rt /I.. and Teevnn, James J. t Jr., ('r'1:'!:P. -Z:n Crmadian :7oei,·ty, (Tor'lnt,·: 
Butterworth ilnt! Co. Ltd.), 1975, pp. 147-162. 

2Ibid . 
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The greater is the geographic concentration of groups particularly motivDLcu 

to commit crimes (theorized as poor juveni.les anu blacks), the more 1 ikel y it Is 

that any individual in one of the groups will learn criminality through differen-

tial associations. Therefore, in this study, the soci.al variables arc measured 

as percentages rather than as simple numbers. A tract may, for instance, contain 

a large number of poor juveniles. But if the poor juveniles are an extremely 

small percentage of the total population, the chances that anyone poor juveni10 

will frequently associate with other poor juveniles may be small. 

The social variables--poor juveniles, nearby poor juveniles, blacks, and 
OJ 

nearby blacks--are correlated (1"< = .19 to .71). Hhen independent variables arl' 

correlated, the earlier anyone enters the regression equation, the larger its 
n 

contribution to RU 
will generally be. Hence, good reasons must exist for enter-

ing some variables earlier than others are entered. 

The poor juveniles variables precede the rac:al variables in the regression 

equation in this analysis. The racial variables, entered after the economic 0n~s, 

estimate subcultural contributions of racial discrimination to resjdential burgLtrv 

rates after economic contributions have been filtered out of the racial varial)10s. 

The poor juvenile and racial measures for tracts enter before the nearby tral't 

measures do. Traditionally, studies of the social causes of crime have focllsed 

more on site (the census tract itself) than on situation (the ties between the 

tract and its surroundings). Entering site characteristics first allows est!~lLln~ 

whether the less traditional, situational variables contribute anything to under-

standing residential burglary rates that is not achieved with site varjables n1on0. 

Results of simple and mUltiple regressi.ons are i.n Appendix C. Theoreticallv 

relevant contri.butions by social variables to the explanation of crime rates ar~ all 
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1 
positively signed, as might be expected. The poor juvenile variables togeth~r 

explain over 35 percent of the variance in residential burglary rates and, agHin, 

in street robbery rates. The poor juvenile variables do not contribute meaning-

fully to the other crime types. This accords with suspect statistics for Minnc-

apolis. Juveniles are rr.ore common among residential burglary and street rohben! 

suspeets but less common among other suspects than expected from the percentagl:' 

2 
of the ~inneapolis population that is less than 18 years old. 

JuveniJ e criminuls are probably less ski lled and experi.enced than are adlIl t: 

criminals. Residentinl burglary and street rpbLery requin.· less skill and ex-

perience than r0quired hy commercial burglar) and robbery, due to the presence 

of guards or sophisticated security devices in commercial establishments. 

If limited access to cars C<luses poor juveniles to operate in their o\,n ('c'n-

sus tracts, then little ,,:-orrelntion betvJeen juvenile poverty and resident ass,ltdt 

and rape by strnngers is to be expected. Assailants in resident rape or resirl(,pt 

assault may more often be strangers to their victims \>1hen the assailants livE' 

outside tile tract than w~en they live inside t~e tract in which the crime occurs. 

1 n2 Increments to ~ that are .050 or greater are considered large enough to be 
theoretically relevant. 

20p. cit., ~:l?ime iI; :}inr:ca~)oti8, pp. 85, Ill, 130, 162, 182: 

Suspe,:ts in 
Residential burglary 
Resident and nonresident 

street robbery 
Commercial burglary 
ResLdent and nonresident 

assault by strangers 
Connn8rcial robbery 
ResLdent and nonresident 

r~pe by strangers 
~!innelpolis population 

30 

PERCENTAGE 
UNDER 18 

47 

17 
1 

1 
27 



The racial variables, blacks and nearby blar~s, when each enters the inde-

pendent side of the regression equation alone, respectively explain 31 and 27 

percent of the variance in residential burglary rates. That their contributions 

shrink considerably when the racial variables enter with other indepeno~nt vari-

abIes implies the first two variables entered, poor juveniles and nearby poor 

juveniles, account for much of the high simple correlations between the racial 

variables and residential burglary rates. Theories attributing the disproportion-

ately high number of blacks among residential burglary suspects to economJc dp-

privation are thus support-ed more than theories of subcultural disregard for 

mainstream values are supported. The same seems true for street robbery. 

The racial variahles do not contribute meaningfully in simple or multipll' 

regression equations to the explanations of crime types other than residential 

burglary, despite statistics for Minneapolis showing disproportionate numbers "f 

1 suspects in these crimes are black. The nonmeaningful contributions may mean 

that black offenders travel more than one mile to commit these crimes, perhaps 

because particularly good targets are not available locally or because witnesses 

in faraway places would not recognize the offenders. Since there are two geo-

graphically distinct concentrations of blacks in }linneapolis, black offenders 

IIbid., pp. 84, 111, 130, 161,182, 189: 

SUSPE'cts in 
Resident and nonresident 

street robbery 
Commercial robbery 
Resident and nonresident 

rape hy strangers 
Residential burglary 
Resident and nonresident 

assault by strangers 
Con~ercial burglary 

~innEapoljs population 

11 

PERCENTAGE 
BLACK 

54 
47 

46 
35 

34 
18 

5 



can operatc!' ElVmy [rom hone neJghborhoods without operating in white neighborho(\(.Is, 

where they might [eel uncomfortable. 

Finally, the situational variables seem almost as important in explaining 

crime as the s.i.tc variables seem. The poor Juvenlles variable explains 21 per,.:,'tll 

of the vnriaLi(ll1 in rl'sil:Pl1tidl burglary r;ltl'S and lCJ pen'C'nl ()f the variilLinn in 

sLreet robbery rates. Tie nearby ;Joor juveniJ ... s variable, enLen'd after thl' puor 

j lIveniles varidhlt::', llxpLii ns 1') percent nnd J 8 percent of the V:lr lation in tbe 

respective crime rates. 
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APPENDIX 13 

CHOOSING A}1ONG BETA, GA.'fNA AND ALPHA 

Clues in the classic geograph lc 1 iterature as to \.,h1ch measlIre--bc't;l, gi'llll!l!d 

or alpha--should be used 2re somGtimes missing or misleading. Kansky merely tr0ll~ 

] 
the measure.s as sufficiently similar to be grouped together. Chorley and ilaggdl 

claim alpha is more useful than beta is.
2 

GarriSfln and Narble sny that alph,] 

measures "redundancy" among paths, \.,h11e gammn nw:tsures "connectivity" of point 

Nevertheless, it can be shown, mathematically, that betn, gamma and alpha measu'v 

different aspects L)f graph permeabili.ty only \.,hen t:~1Cre arC' fe~"er thnn to vert it:v:-; 

per graph. 

If e equals the number of edges and v equals the number of vertices in a tv;o 

dimension~l graph: 

gam:'1a 

aZpha 

100e 
31.'-2 and 

,100(8 - ~,) 

2v - 5 

Substituting (L0.'t,::: u) for ~ in the gam~l and alpha equations and then 

I 
Op. cit., Kansky, p. 13. 

2 
Peter Hagget t and Richard J. Chorley, ;'/ct:".'ol'l~ Ay:a~'dsiD in Ge0tJ1>aph!l, (London: 

Ed,lard Arnold), 1969, pp. 33-:15. 

\1. L. Garrison and D. F. l,rarble, "Graph Theor.etic Concepts" in~T'm:;::rO[j:".: 
G>?Cg2Ylphy, Hirhael E. Eliot }lurs t, ed., (New York: )1cGraw-Hi 1.1 Bool< Company), 
1974, pp. 64-65. 
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.. 
reducing the equations to simpler forms produces: 

gamc:a beta beta h 
.02' Il7hich rounds to -:-03 w en v is 4 or more, and 

.03 - V 

h> /;a - 1 b.du _-~ 
.02 _ .05' \"hich round s to .02 --- ,,,hen v 1.8 J 0 or more. 

V 

If Y and :l: are variahles, a and b are constants and y equals a + bx, then 

the correlation between y and X is 1.0. Hhen V is 4 or more for gamma and 10 

or more for alpha, the relationshtp of gamma and alpha ,,,l.th beta can be stilted 

in the form of J Q. + ox: 

gQJ77P1a = b,:.'ta 
.03 

o + 33 oet::z and 

be~a -
.02 

-)0 + 50 

Consequently, ,.;hen v is sufficiently lar.ge, tile correlation bet\\leen gamm..x 

and beta will round to 1.U, as will the correlation between alFha and b~ta, 

Beta, then, measures the Harne aspects of gruph structure as aZpJza and gr.1:mJl:c:t. do 

when there are 10 or more vert icE'S per graph. There are at least 30 vc'rt [ee~; 

in the layout o[ each census trnet in ~innenpolis. Therefore, beta, the sim-

plest of the permeability measures, is used. 
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APPENDIX C 

TABLE C-l 

SIMPLE CORRELATION COEFFICIENTS 
(1,2 in itaZics, r in regular type) 

N = 127 ':9 VIO Vll STROH ------- i\SALT KAPE l'ORYNG NRPRYG V16 NRBLAK BETA 

Residential Burglary (V9) X .1{' .18 .1(: .Ii 1 
• ,.-.J. ~ (i:: .21 .3(1 .31 .2;' .10 

Commercial Burglary (VIa) .40 x .O? .00 .01 .00 .03 .06 .02 .03 .00 

Commercial Robbery (Vll) .43 .27 X .00 .00 .00 • OJ. .02 .02 .03 .01 

Resident Street 
Robbery (STROB) .32 -.02 .02 " 

77 • f)(,' · 1.~ .32 .08 .23 • DE • <).L 

W Resident Assault 
VI by Strangers (ASALT) .11 -.10 .02 .56 X .(1(1 .01 .06 .01 .01 • Of:. 

Resident Rape 
hy Strangers (RAPE) -.13 .02 -.Or, -.04 -.03 X • Ol~'; .00 .r)0 .(;{) .C2 

Poor Juve-
niles (PORYNG) .46 .17 .10 .4ll .11 -.06 X .1.? . 31 "A .£,.t':r . 01 

Nearby Poor 
Juveniles (NRPRYG) .55 .25 .15 .57 .24 -.03 .44 X .31 .71 .00 

, Blacks (V16) .56 .1lI .15 .28 .10 -.03 .56 .56 X • S5 .0;) 

NeArby Blacks (NRBLAK) .52 .18 .16 .48 .11 -.04 .49 .84 .74 X .00 

Betn (BETA) .31 -.04 .09 .22 .14 -.13 .09 .04 .06 .03 X 
I 
L-.-. __ ~ _________ 

-- -~---,-.~-. 
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TABLE C-2 

HULTIPLF. R 1~.:RF::'iJ I ON J~.LSI1~1~Sl 
Independent Individual 

Dependent Variables in Contribution Cumulative 
Variable Ord<££.. 0 E Ent:.E1. to R SgllnrC' R SquE..!:..~ b a 

RESIDE~'IAI:. [P00r Juvenil" .207 .207 .574 
BURGLARY Neurby Poor 

Juveniles .154 .361 3.774 
N = 127 Blacks .051 .413 0.829 -----

Nearbj Blacks .009 .421 -.660 
Beta .064 .486 37.791 -44.406 

* * * * *' * * * * * ;.; * 1< ~: * * * * * * * * * * * *' *' * *' * * * * * * *' *' * * * 
COHHERCTAL [pour Juvunil" . 026 . 026 1. 951 

BURGLARY ~~earby Poor 
JuvE'n~les .040 .065 15.164 

N = 127 Blacks .000 .066 0.522 
Nearby Blacks .005 .071 -3.090 
Be-ta .003 .074 -111.lllI1 260. 1177 

* * * * * * *' * * * *' * ,: -Ie * * * * * *' * * * * * * * * * * * * * * * * *' * -I, * 
COMHERCIAL r Poor Juvenilu, .008 .008 -.232 

ROBBERY Ne.1rby Poor 
Juv(·rtiles .013 .021 1.130 

N '" 127 . Black<. .009 .029 0.601 ---- l Nearb;' Blacks .000 .029 0.259 
BNa .007 .036 29.497 15.0114 

* * * * * * * * * * * * >. " *' * * * * * * * * * * * "' * * * * * * * * * * * * * 
RESIDE:,,!, STIU,ET l'(,0r .'uvC'niles .191 .191 .628 • ___ M_.,, __ 

ROBfn:i~Y :-;l'arb~' l:'oor 
Juvl'ni'le-s .175 .366 .188 

N '" 127 Black!; .022 .387 -.238 
---~---

1'['.1 rl1:: 1I1nckll .001 .389 .15ll 

Beta .033 .1122 1. 226 -2.31,1 

* * * * -/, *' '" * * * * * * * * * * * * *' * * * *' * * * * * * * *' * * * * * * * * 
RES U'~::~i;_..f\S~;; "P.TI. f\'or .luveniles .013 .013 .532 

.!!:L STJ~~~;~~~ iSi ~;l':J r1>:' P00t 
Juvtmiles .047 .059 .210 

N ., 127 Black.; .003 .063 .781 ---
Nearh/ Blacks .030 .093 -.632 
Beta .015 .108 .878 -1. 299 

* * * * * '* it * * * * * ,,< * * it * * * * * * it * * * * * * * * * * * * * * * it * 
RES IDE~IT RAPE Poor Juveniles .003 .003 -.690 

BY ~~I>.0:-;.s:!::;S Nearb'! Poor 
Juv-!ni1es .000 .003 .567 

N = 127 ---- Black, .000 .003 .207 
Nearby Blacks .000 .004 -.533 
Beta .015 .018 -55.825 123.024 

-
-----

1 For each offense, the entire population of police records in Minneapolis 
from July, 1974, through June, 1975, was studied. For the counts of residellt~, 
housing unils and comm0r~ial units used to calculate crime ratus, and also for 
the social v:JrL1blt'~, Th)lIl:ltion rather th.:tn s<llIlpll' diltil we're IIst'd. Cons(''"!lll'ntly, 
F, t and otih't m'!~ISUrl!S ji~;nifying, ..... ·Iwther silmp] e rcsults Iolou1d bt~ rep] lcatC'd, had 
the entire P('I'ulation lW':'n studied instead of il rnndom sLlmple from it, are l,~ch­
nically ill.lpptcpriaLc illl'': not cited here. See Dt'nLl1n E. ~~orrison and Il.1mon E. 
HenkC'l, cels., ,';:.' .'f.;;z~::' f?":,~·l' ~"<,:: t Co'; !; l'OvtJr',l!1 , (CII f CJgo: A ltl i 11L'), 1970, 
especially pro xill, 30:, .111.! ]00. 
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