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Highlights of the findings 
This is an exploratory study of seasonal 

patterns for selected crimes included in 
the National Crime Survey. Seasonality is 
Sound in many data series, especially in 
the economic area. Covering incidents 
occurring in the years 1973 through 1977, 
this is the first attempt t o  describe 
seasonal variations in crime based on data 
from a large-scale nationwide sample 
survey. The principal findings are as fol- 
loas: 

I )  S e a s o n a l  i n f l u e n c e s  w e r e  
particularly evident in the crimes of 
household larceny, personal larceny of 
less than $50, and unlawful entry 
b u r g l a r y .  O t h e r  c r imes  with less 
pronounced seasonal pa t te rns  were 
personal larceny of $50 or more, forcible 
entry burglary, assault, and motor vehicle 
thef t .  Personal robbery showed no 
evidence of seasonality. 

2 )  With one exception. these crimes 
peaked in the summer months and 
reached their lowest levels in the winter. 
The exception was personal larceny under 
$50. which registered its highest point in 
October and dropped to lows in the sum- 
mer. 

3) When seasonal movements were 
eliminated from each of the crime series, 
upaard trends were evident in the number 
of incidents of household and personal 
larceny of $50 or more and of simple 
assault. There were no clear downward 
trends. 

4) A number of factors have been sug- 
gested as causing seasonal variation, such 
as differences in the length of months, 
holidays, the ueather. and the number of 
daylight hours. Although definitive 
answers are not provided in this study. for 
m o s t  c r imes  t h e r e  is a n  o b v i o u s  
association between warmer weather and 
a greater number of' crime incidents. 
There is evidence to suggest that petty 
larcenies occurring away from home, 
many of whose victims a r e  school 
children, peak in the fall at the beginning 
of the school year and reach their lowest 
levels during the summer vacation period. 
These and other possible explanations for 
seasonality will be examined more closelq 
in future reports. 



Introduction 
The fact that the incidence of crime 

ebbs and flows during the course of a year 
has been noted by observers for well over 
a century. What few early studies there 
were linking crime movements with the 
seasons of the year were confined to the 
countries of Western Europe, where 
police statistics were more  highly 
developed. Comparable official data for 
the United States were not available until 
the 1930's. More recently, the application 
of the sample survey method to the 
measurement of crime in the form of the 
National Crime Survey (NCS) has made 
possible the examination of a broader 
spectrum of the crime picture than ever 
before. Even with these advances in data 
quality, very little has been done in recent 
times t o  examine systematically the 
seasonal component in crime data. This 
report is an exploratory look at seasonal 
patterns for selected crimes experienced 
by victims who were interviewed in the 
National Crime Survey. 

Seasonality is an important attribute of 
many data series. Climate, variations in 
the calendar, and the effect of vacations 
and holidays impact on human behavior 
and, thus, upon the process of measuring 
s u c h  d i v e r s e  p h e n o m e n a  a s  
unemployment ,  commodi ty  prices, 
marriage rates, and crime victimization. 
Seasonality may be generally defined as 
periodic fluctuations in data series which 
tend to recur each year at about the same 
time period and with a similar degree of 
intensity, although the pattern may 
change  gradual ly over t ime.  These 
fluctuations mask long range trends in the 
series which are usually of greater interest 
to the analyst. T o  overcome this difficulty, 
methods have been developed to season- 
ally adjust data, i.e., to eliminate the 
recurring movement due to seasonal 
factors so that underlying trends may be 
examined. 

The seasonal adjustment of economic 
time series is widespread, with well known 
a p p l i c a t i o n s  i n  s u c h  a r e a s  a s  
unemployment rates and retail trade 
statistics. Seasonal adjustment of demo- 
graphic data is not as common, although 
the technique has been utilized in the vital 

statistics field, i.e., birth, marriage, and 
death rates. The elimination of seasonal 
movements from crime data is a necessary 
first step to an in-depth examination of 
crime and its relationship to other demo- 
graphic, social, and economic factors. 

Long ago, the Belgian statistician and 
social thinker, Adolphe Quetelet, summed 
up the prevailing wisdom regarding 
seasonality and crime in the following 
way: "The seasons, in their course, 
exercise a very marked influence: thus, 
during summer, the greatest number of 
crimes against persons are committed and 
the fewest against property: the contrary 
takes place during the winter."' This re- 
port will attempt to provide a contempo- 
rary account of seasonal influences on 
crime using data from the National Crime 
Survey. 

Possible explanations for seasonal 
fluctuation 

C o n s i d e r a t i o n  o f  t h e  causes  o f  
seasonality in crime has been all but 
nonexistent in modern criminology. 
Whatever its weaknesses, Quetelet's effort 
stands out as one of the few theoretical 
expositions on the relationship between 
fluctuations in natural phenomena and 
c r i m i n a l  ac t iv i ty .  C r i m i n o l o g i s t s ,  
however, are not the only social scientists 
guilty of ignoring causation; economists, 
schooled in the art of time series analysis, 
often have neglected to consider the 
factors determining seasonality. The  
reason, one author  suggests, is that  
seasonality has been "treated as being so 
easily explained that neither an exact 
definition nor an explanation of its origins 
is required."' 

Fortunately, a few analysts have turned 
their attention to the task of delineating 

' A  Trcari.~r on Man ifnd the I~~~vv/op~?jvnri)l Hir 
I.iiculrzr.\, (New York,  N.Y.:  Burt Franklin,  1968), p. 
90. (English translation originally published in 1842.) 

'Clive W.J.  Granger ,  "Seasonality: C a u s a t ~ o n ,  
1nterpret ; t i lon.  a n d  Impl~ca t ions . "  in Srasonal 
A n a i i ~ i \01 Econotttic Ttrtte Serirc, (Washington,  D.C.: 
U.S.  Government  Printing Office, 19761, p.33. 



the whys and wherefores of seasonality. In 
their separate investigations, BarOn' and 
Granger,Ydentify a number of factors, 
some overlapping, which determine 
seasonal var iat ion in a variety of 
economic series. In this preliminary 
examination we will consider the ap-
plicability of these factors to explaining 
seasonality in crime. 

Wrathrr-It has been suggested that 
weather, among all possible determinants, 
is the true seasonal factor. Weather was 
considered to be an important element in 
the patterning of antisocial activity by a 
number of classical criminologists. Peaks 
in violent personal crime in the summer 
months were attributed to  the eruption of 
human emotions caused by the heat, 
whereas the relatively large amount of 
theft in the winter was laid at the doorstep 
of econornic need. 

School jsrar-Another factor is the 
t iming of t h e  school  year with its 
t r a d i t i o n a l  s u m m e r  v a c a t i o n .  T h e  
seasonal impact of vacations on such 
e c o n o m i c  s e r i e s  a s  l a b o r  f o r c e  
participation and unemployment has been 
well documented. Of interest here is the 
effect of the opening and closing of 
schools on the incidence of crime. What 
happens to crime that occurs inside school 
buildings during the school year once 
schools are shut down for the summer? 1s 
the crime merely dispersed to other 
locations or is the opportunity presented 
by large numbers of students (and their 
belongings)  collected together  in a 
relatively confined space not duplicated 
elsewhere? 

Anzount of daylight-Another possible 
influence on seasonal patterns is the 
number of hours of daylight. Regarding 
crime, it might be expected that, on 
balance, daylight crimes, that is, those 
types of offenses most likely to be carried 
out in the day, would be most common in 
those months when the hours of daylight 

'Raphael R.V. BarOn, Analyrir (if Srosonuliti und 
Trends ~n .Sruti.rticiil .Sc,rie.s, Vnl I: Merhodologi.. 
('uuses and E f f ~ c ~ s Sta~otxuliri', Technical of Paper 
No. 19, (Jerusalem: Israel Central Bureau of Statistics. 
1973). 

'Granger, op.cit., pp. 33-45 

were a t  the i r  m a x i m u m .  whereas  
nighttime crimes would be more prevalent 
in the months with short days. 

L r n g r h  o f '  r n o n t h - S h o r t - t e r m  
variations in time series occur because of 
differences in the number of days in a 
month. In the business sector, it has been 
determined that fluctuations in the 
number of workdays or trading days 
affect such series as retail sales and 
industrial production. With respect to  the 
personal and household crimes measured 
by the survey, we might expect a direct 
positive relationship between length of 
month and the incident count. 

Method 
There are numerous approaches to the 

seasonal adjustment of time series. 
Perhaps the method in most general use in 
government and business today is the X-
I I program developed at the Census 
Bureau. The basic assumption of this 
method is that the total variation of a time 
s e r i e s  c a n  b e  b r o k e n  d o w n  i n t o  
components: a trend-cycle which consists 
of long-term movements of a t  least several 
years duration; a seasonal component 
which encompasses intrayear movements 
which repeat more or less regularly from 
year to year; and irregular fluctuations 
which comprise the residue left after the 
other two elements have been removed. 

Monthly data for incidents of crime 
covering 5 calendar years (1973-1977) are 
used in this report. The crimes studied are: 
household larceny (under $50 and $50 and 
over), personal larceny without contact 
(same dollar amounts as for household 
larceny), household burglary (forcible 
entry and unlawful entry), motor vehicle 
theft, aggravated and simple assault, and 
personal robbery. There are two addi-
tional crimes measured in the NCS, rape 
and personal larceny with contact, but 
neither crime generates enough incidents 
per month to sustain this kind of analysis. 

The seasonal patterns are described for 
each of the crimes, in terms of the peaks 
a n d  t r o u g h s  i n  e a c h  s e r i e s ,  t h e  
contribution of the seasonal component 
t o  m o n t h - t o - m o n t h  v a r i a t i o n ,  t h e  
presence of significant seasonality, and 
evidence of underlying trends in the data. . -

Significant seasonality is determined by a 
statistical test which is part of the X-1 l 
program. This test produces a ratio which, 
i f  2.34 or greater, ordinarily would signify 
that there is a less than I percent 
probability that the differences between 
the monthly means are due to  c h a n ~ e . ~  
Because of the nature of the sample and 
the fact that the data cover only 5 years of 
observations, a more stringent criterion 
has been adopted for this ratio-in the 
sense that ratios between 2.34 and 10.0 are 
considered to be merely indicative of 
seasonality, whereas those above that 
l eve l  a r e  fe l t  t o  i n d i c a t e  s t r o n g  
seasonality.' 

Data tables 
There are four components to  each data 

table for each of the crimes analyzed, 
except personal robbery. Data are shown 
for each month of the 5 years, 1973-77, 
included in this analysis. In order of 
presentat ion,  the  elements  are:  (1) 
Seasonally adjusted data-the number of 
crimes per month, rounded to the nearest 
thousand, after the seasonal patterns have 
been r e m o v e d ;  (2)  F i n a l  s e a s o n a l  
factors-the factors are in the form of 
percents, rounded to one deciminal place, 
and, when divided into the original data, 
produce the seasonally adjusted data; (3) 
Original data-the weighted estimate of 
the number of crimes per month, rounded 
to the nearest thousand, produced from 
the survey, before any adjustment: (4) 
Trend-cycle data-the number of crimes 
per month,  rounded to the nearest 
thousand, for that portion of the adjusted 
series which describes long term trends in 
the data. 

There is only one element in the data 
table for personal robbery, that showing 
unadjusted figures, because there was no 
significant seasonal pattern evident for 
this crime. 

'See the technical note, Appendix, for a more 
complete description of this test. 

"This distinction is suggested by d discussion in 
Estela Bee I h g u m ,  "A Comparison and Assessment 
of Seasonal Adjustment Methods for Employment 
and Unemplojment Statistics." a background paper 
p r e p a r e d  f o r  t h e  N a t i o n a l  Commission o n  . . 
E m p l o y m e n t  a n d  U n e m p l o y m e n t  S t a t i s t i c s ,  
(Washington, D.C., 1978), p. 52. 



I Figure I.Household larceny, by month, 1973-77. 
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Figure 2. Household larceny less than $50, by month, 1973-77. 




Table 2. Series components of household larceny less than $50 by month, 1973-77 

Yonth 
January i.f,bruary Y a r < h April May J u n ,  July August September Octvbc,r November December 

-

Seaioi?al ly  adjusted data  (000 ' s )  

1973 378 309 370 431 405 401 407 42 8 41 5 430 448 391 
i974 484 63 l 484 462 444 47 0 461 466 456 464 470 433 
1971 441 44 1 469 470 472 456 482 d55 502 490 461 500 
1976 455 486 4flX 456 483 486 469 454 447 433 506 465 
1977 461 404 442 471 45 1 45i 446 483 457 47 3 458 43 7 

:)riginal data  ( 0 0 0 ' i )  

1 Y73 323 147 324 405 406 456 4'14 506 41 3 440 392 425 
:974 412 106 422 431 4 4 i  5 36 160  553 454 484 41 1 47 0 
1975 374 314 406 440 47 3 519 583 545 501 514 404 540 
1976 383 38') 4 t h  427 48 1 554 5 6 8  543 449 455 443 502 
1'177 3 84 323 383 443 452 514 539 577 461 498 400 472 

t iou~ehoid iurien \ *  under $50- Minor extraordinarily high estimate for the 
thefts of less than $50 comprised about month of February 1974, the seasonally 
three-fifths of all household larcenies. adjusted series exhibited a modest amount 
Figure 2 shows that as with total larcenies, of  irregular movement (Figure 2).' When 
the less costly incidents were most likely adjusted for irregularity and seasonality, 
to occur in midsummer and least likely to less costly larceny did not display the 
occur early in the year. Estimated average underlying trend evident for total larceny. 
monthly values ranged from 549,000 in Three-fourths of the month-to-month 
July to 364,000 in February (Table 2). variation in the original series was 
There was a noticeable increase over all attributed to seasonality, but only 38 per- 
household larcenies in nonrecurring c e n t  of  t h e  s a m e - m o n t h - n e x t - y e a r  
short-term fluctuation, most likely a pro- variance was explained by trend. In each 
duct of greater santpling variability. case, irregularity accounted for much of 
Nonetheless, a relatively strong indication the remaining variability. 
of seasonalitv was recorded for this series 
( 2 2 . 6 1 ) .  T h e r e  w a s  c o n s i d e r a b l e  
correspondence between the seasonal 	 var~abil i ty ,  there IS always the H ~ c ~ s e o l ' s a m p l i n g  

po\s~bil i ty  that  an  exceptionally high (o r  low) month!) for larceny under and  those viiluc W I I I  he o b t a ~ n e d  in the series. !I' the estimate 
for total larceny. The amplitude was o,,,,~ ,,I 8 month W ~ I C ~ ,  o f t h e  series, has over the I ~ f e  
slinhtlv less for the minor offense series. moderate  o r  lou  values, the final seasonall) adjusted 

u d 


an average of about 40 percent, but the 	 11umher ~ f l u r t h e r  ~111wged.  In the absence o f  any 
addd"1011al ~nfc r r ina t~on ,  the unusually large estimate peak and trough months were the same. 
lor 1,ehru;ir) 1074 c;iii probably be traced t o  saiiipliiig 

W i t h  t h e  e x c e p t i o n  o f  a n  variab111t). 
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Figure 3. Household larceny $50 or more, by month, 1973-77 . 



Table 3. Series components of household larceny $50 or more by month, 1973-77 

Month  
J a n u a r v  E r b r u a r y  March Apr i l  '+tilay June  J u l y  August  S e p l e r n b r r  O c t o b e r  N o v e m b e r  D e c e m b e r  

110 

1 '10 

231  

L L L  

2 3 0  


St.aiona1 factors iptzrcc,nt)  

(30 .4 99.3 122.4 136.2 
89.8 100 .1  122.6 136.5 
88.  'I 1 0 1  .X  1'1.7 136.9 
88.8 10b.i 121.7 138.4 
88.6 103.0 121.4 11Q.3 

1 00 . 7<1 L O 1  ,? 0 1 

171 180 I > ( I  L l b 
-& 

2 0 5  .!.16 268 3 3L 

1 '17 --> > i t  288 310 

,2114 ,?(>0 L "5 335 


1 41 

183 

'18 
.1 37 
L 37 

ffousc.hold lurceqt~$50 urzci over-The examined. The summer months of July 
time series for costly larcenies exhibited and August were more than 30 percent 
pronounced short- and long-run patterns above average; February, on the other 
(Figure 3). An apparent seasonal pattern hand, was 30 percent below the mean 
was accompanied by a gradual increase in (Figure 3). After adjusting for seasonality 
the incidence of the crime over the history the series showed a pronounced upward 
of the series. Thus, the low average trend. After 7 months the trendcomponent 
estimate. 144,000, occurred in February of the series exceeded the irregular compo- 
and the high, 284,000, was reached in nent in its relative contribution to the total 
August (Table 3).  although these figures variance. Over a 12-month period, two- 
mask the extent of the rising trend. thirds of the variance was ascribable to 

The test for seasonality registered a trend. However, an important but under- 
relatively strong value of 27.65. Seasonal mined part of this increase may have been 
amplitude wJas the greatest for any crime due to rising prices. 
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Fiaure 4. Personal larceny without contact, by rnonth,1973-77 




Table 4. Series components of personal larceny without contact by month, 1973-77 

Month 
January Februa ry  Varch  A p r i l  May June July August S e p t e m b e r  O c t o b e r  N o v e m b e r  D e c e m b e r  

Seasonal ly  adjusted data  (000 's)  

1 ,  I81 !,087 1 ,207  
1 ,063  1 ,206  1,181 
1 ,260  i ,264 1 , 2 3 1  
1 ,296  1 ,277  1 ,135  
1.295 1,317 1 , 3 0 0  

Seasonal  f ac to r s  (pe rcen t )  

98 .3  90.8 88.1 
98.2 90 .8  88.2 
98.0 90 .9  88.2 
97 .8  90 .9  88 .0  
97.7 90 .9  8 7 . 9  

Original data  (000 ' s )  

1 ,161 987 1 .063 
1 , 0 4 4  1 ,045  1,041 
1 ,235  1 4 ! , a 8 7  
1 .2h8 1,161 1 , 1 7 5  
1 ,266  1,197 1 ,143  

I rend data  (000'51 

1 ,168  1 ,170  1,172 
1 , l s Y  1 ,208  1 ,218  
1,261 1 ,258  1 ,256  
1 ,280  1,283 1 ,285  
1 ,313  1 ,314  1 , 1 1 3  

Personal larceny 
without contact 

Larcenies occurring away from the 
victim's home (and not involving direct 
contact with an offender) also exhibited 
strong seasonal influences during the 
period from 1973 to 1977 (Figure 4). 
There  were also differing pat terns 
depending on whether the amount of the 
loss was under $50 or higher. 

T h e  number  of incidents  for  all 
personal larcenies averaged just under 15 
million per year and varied from a mean 
of 1,102,000 in July to 1,418,000 in 
October (Table 4). The unadjusted data 
showed evidence of recurring seasonality, 

with peaks in the fall of the year and 
troughs in the summer months. A plot of 
the final seasonal factors indicated a peak 
in October, with November, December, 
and September the next highest months, 
in that order. The low month was July, 
although June and August were also well 
below average. The annual swing of the 
seasonal factors was 26 percent- from 14 
percent above average in October to  12 
percent below in July. The statistic for 
significant seasonality was 25.08, with 
seasonality contributing 62 percent to the 
month-to-month change. The final trend- 
cycle data showed a gradual rising curve 
from 1973 to 1977. 
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Figure 5.  Personal larceny without contact, less than $50, by month, 1973-77. 



Table 5. Series components of personal larceny without contact less than $50 by month, 1973-77 

".lonth 
J u r y  F e b r u a r y  March April Vr iv  J u n t  luly A u g u i t  Scpttxrnber O c t o b e r  November  D e c e m b e r  

-- -

i t d s o n a l l y  a d j u s t ~ d  d a t d  (000 ' s )  

1973 778 797 794 840 821 766 834 771 832 764 774 
1974 848 827 815 762 681 78.2 779 750 804 857 865 
1975 829 810 802 824 798 844 771 840 775 767 755 
1976 754 760 766 747 780 757 802 765 726 758 762 
1977 740 746 836 783 765 755 751 839 800 692 758 

Sr asonal  f a c t o r s  ( p r r i r n t )  

I973 107.2 107.2 98.0 98.1 99.2 8!.4 78.6 79.6 104 .8  121.3 116.9 
1974 107.0 107.0 98.1 98.2 99 .3  81.4 78.6 80 .0  105.0 121.5 116.8 
1975 106.5 106.6 98.4 Q8 .4  99.4 81 .4  7 8 . 3  80 .6  105.4 121.6 116.5 
1976 106.6 106.3 98 .5  98.0 9Q.2  81 .8  77.8 81.7 104.8 122.2 116 .6  
1977 106.4 105.9 98.5 97 .9  9'4.1 82.1 77.6 82.4 104.5 122.3 116.4 

Origi-a! da t a  (000 s i  

1973 834 855 778 824 8 ' 5  674 659 614 87.2 927 905 
1974 907 885 800 749 677 636 613 600 844 1,041 1 , 0 1 0  
1975 883 863 790 811 793 687 604 677 817 933 880 
1976 804 808 755 732 774 61'1 624 625 761 927 889 
1977 788 790 823 767 758 623 583 691 845 847 883 

r r c n d  d a t a  (000'1) 

1973 805 804 805 806 806 805 804 803 802 801 800 
1974 795 793 791 791 792 795 799 804 810 816 8<2 
1975 829 828 825 820 814 807 749 79.2 785 779 773 
1976 761 763 763 763 763 763 762 760 757 755 754 
1977 751  7521 758 761 765 768 771 772 773 774 775 

Personal larceny without contact under a fairly close second. As with total 
$50-Roughly 70 percent of the personal larcenies, July was the low month, fol- 
larcenies reported in the NCS during the lowed closely by June and August. The 
5-year period were under $50 in value. total amplitude of the seasonal factors 
Seasonality was clearly evident in the was 42 percent, evenly divided above and 
original unadjusted data series and the below the mean. The seasonality test 
seasonal factors were similar to  those for registered a strong 43.50, and seasonality 
all larcenies, but the amplitude was accounted for 75 percent of the month-to- 
greater (Figure 5). The monthly estimates month variation. There was no ap-
varied from an average low of 616,000 in preciable trend in the series over the 5- 
July to 935,000 in October (Table 5). The year period. 
peak month was October, with November 





Table 6. Series components of personal larceny without contact $50 or more by month, 1973-77 

Von;h 

l a -ua ry  1 , c b r u a r y  Y a r c h  .April '4,iv J u n i .  I 4 : Si,ptrrni?c.r O r t o h e r  Novernher December 


Sr.dionai1v ariju.tt,<i d a : , ~( 0 0 O ' i )  

24 1 204 '60 2 b 1  267 263 276 !64 L67 2 5 5  281 276 
276 L74 209 283 2'14 353 1Oi 113 151 339 344 335 
291 147 32 3 3Li) 148 135 133 373 1 3'i 38 1 347 356 
370 300 175 3Q7 378 39(> 11)0 383 159 318 34 3 4 0 5  
1 0 5  381 418 4 3 1  1.2 I i ' fb  410 1 8 2  4 2 5  413 414 397 

i i . a i o n a 1  f d c t o r i  

"0.L ifO.? 8 6 . D 0 . 2  '26.5 1 0 2 . 2  l t i7 .4  i l i . 7  1 0 2 .  1 I 0 2 . 5  1 0 8 . 7  103.6  
'10 .b 90.% Hb.8 I '16.1 . 0 2 .  1 1t17.6 i l 3 . 0  1 0 2 . 1  1 0 2 . 3  107.9  1 0 3 . 5  
" 1 . 2  80 .6 8 7 . 3  Q L . 3  4 0 2 . 1  iOH.0 i l i . ~ !  102.3  !DL.' 107.4 1 0 3 . 1  

. 8  '10.0 8 7 . 1  9 . ' 4  1 . 2  1 0 ? . 0  ! 0 7 , 6  l !8 .{)  i 0 1  . ( 2  102. (2 106 .2  102.9  
' 1 2 . 2  90. 3 X i .  3 1 ( l i . 1  l O 2 . i  107.1 i l R . 1  1 0 1 . 4  103.2  1 0 5 . 5  1 0 2 . 7  

O r i g i n , ~ ia'%t,x ( O ~ O g + l  

' I 8  I 84  ' 5  L 37 ~ i ;  2(>(i ,2<10 115 L7; 262 304 286 -~. 
2iO 237 251 2 57 2H1 3f.i 128 1b9 3h 1 347 371 347 
I 6 5  j :  I La.: ,:,J 3 1 3.' 3.3 3 3 f j O  3 36 146 3'12 37 3 367 
340 1 5 1 i27 36'1 it,li SOr, 4'0 4t.2 306 36'1 364 417 
374 134 10: 404 3 i 2  4117 4 1  1 l i 2  411 4 2 ~ o  477 4 0 8  

I I - < ; I ~ a,>t,i IOOO'~)  

246 L5 1 ? i t ,  Lbl ; h ;  I b i  21;i ,267 207 2 6 8  270 2 7 1  
,276 280 LX! 8 7  ' 1 3  102 312 3.2 33. 337 140 140 
117 331 111 3 3 i j i  i3'l 144 148 c3i) 1 5 i  359 364 
379 177 38 4 188 ' 0  38 : 382 176 l i  3 17 1 378 387 
3<16: t 01 107 4 0t,  I 0 1  101 40 ! 4 0 5  404 -tI!(; 4 1 0 409 

Pcrsonal larcmny H-ithout contacr $50 and August and falling to  13 percent below 
occ.r-Seasonal factors were less impor- average in March.  The  seasonality ratio 
tant in the movement of the more  costly was much lower than was the case for the 
larcenies, but a long-term trend was less costly thefts, but a t  15.36 was well 
clearly evident (Figure 6). The  pattern of above the 1 percent confidence level. The  
seasonality differed substantially from importance of the trend component is in- 
that found in larcenies under $50. The  dicated by the fact that it took only 6 
estimated number of incidents ranged months  for the cyclical component to  
from 287,000 in February to 405,000 in exceed the irregular component in its 
August (Table 6). In addition to  the relative contribution to the total variation. 
August peak, there was a secondary peak Over a 12-month span, the trend-cyclecon- 
in November. The  low point for these tributed 80 percent to the total variation. 
larcenies was March, with the seasonal Larcencies of $50 o r  more displayed a 
factors for February, January, and April decided upward trend between 1973 and 
nearly a s  far below the average. The  1977: however, like the more  expensive 
amplitude for larcenies of $50 o r  more  household larcenies, inllation may have 
was narrower than for those under $50- been responsible for much of this increase. 
rising to 18 percent above average in 
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Figure 7.Burglary, by month, 1973-77 




Table 7. Series components of burglary by month, 1973-77 

'4 <>:,th -.. .- -. . 
I a n u a r y  I * c h r u d r v  Y d r i h  :Xprii :.lay Junc .Juiv . ~ i i i p u ~ t  S~ ,p tenhcr  October N o v e m b e r  December  

Seasonal factor', !perii 'ni) 

9 2 . 2  98.0 1 0 5 . 0  122.5 
9 1 . u  9 8 . 3  iO5.3 ILL.4 
9 1 . 4  '18.8 106.1 121 .H 
90.9 ' 1 .  3 !06.8 1 2 2 .  I  
90.b '99.7 107.3 122.2 

O r i g ~ n a ldata  (000 's)  

503 iLY 4U 3 639 
550 520 5h 3 69L 
518 566 626 6'1 3 
4'12, 564 57 1  b97 
5 i0 57 1 h36 647 

Burglary 
There were, on the average, about 6.7 

million burglaries committed annually 
during the 5-year period, with monthly 
average estimates ranging from 468,000 in 
February to 674,000 in July (Table 7). 

Clear evidence of seasonality existed in 
the unadjusted burglary series (Figure 7). 
Monthly estimates rose throughout the 
first half of the year. peaking in midsum- 
mer. then dropped off at the end of the 
>ear. When tested for the presence of  
s ign i f ican t  s e a s o n a l i t y ,  t h e  ser ies  
registered a relatively strong value of 

22.98. Examination of the seasonal 
component showed a series with one big 
peak and a small bump. The range from 
peak to trough was about 37 percent, with 
July being 22 percent above average and 
February 15 percent below. 

Much of the short-term fluctuation was 
removed from the seasonally adjusted 
series. The X-1 1 program attributed 
slightly more than half the month-to-
month variation in the original series to 
seasonality and the bulk of the remainder 
t o  i r regular i ty .  Adjusted for bo th  
seasonality and irregularity, burglary ap- 
peared to be a relatively stable crime. 
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Figure 8. Forcible entry, by month, 1973-77. 



Table 8. Series components of forcible entry burglary by month, 1973-77 

Month 
J a n u a r y  F e b r u a r y  Y a r c h  Apr i l  Yay J u n e  J u l y  August  S e p t e m b e r  O c t o b e r  November  D e c e m b e r  

5 e a s o n a i i y  a d j u s t e d  d a t a  ( 0 0 0 ' s )  

1 9 7 3  307 276 31 I 298 279 281 290 332 2 7 5  280 2 7 5  299 
1974 267 291 273 309 302 290 324 309 353 31 6 3 1 4  3 0 8  
1975 308 324 320 305 31 3 350 296 321 316 308 3 4 3  269 
1976 343 330 336 322 323 300 316 2 8 8  31 1 36 1 300 318 
1977 308 299 294 300 321 37 1 318 348 318 334 308 282 

S c a s o n a i  f a c t o r s  ( p e r c e n t )  

O r i g i n a l  d a t a  ( 0 0 0 ' 5 )  

1rend d a t a  ( 0 0 0 ' s )  

1973 297 296 2'13 LLil 2 80 287 284 2 8 3  2 8  1 280 280 281 
1974 283 287 291 2'15 300 304 308 311 313 314 3 1 5  316 
1975 315 315 315 114 314 315 316 318 32 1 323 326 327 
1976 328 327 325 322 31'1 315 312 308 306 304 303 3 0 3  
1977 305 307 310 713 316 318 320 32 I 3L2 322 321 32 1 

~-~~~~ 

Fort.ihlr entrj-Forcible entry burglary and December and troughs in February 
showed less evidence of seasonality than and September/October. July factors 
most other theft series. Although it was were approximately 22 percent above 
apparent from the data that the summer average, whereas the factors for February 
months of July and August had a higher were 15 percent below average. 
than average incidence of forcible entry As indicated in Figure 8, the seasonally 
and the first few months of the year a adjusted series exhibited much random 
relatively low incidence, there was also a variation, In fact, 57 percent of the 
great deal of irregularity (Table 8). This month-to-month change in the original 
situation was reflected in the modest value series was attributed to  irregularity and 43 
of the test statistic (7.04). percent to seasonality. 

Seasonal factors displayed peaks in July 
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Figure 9. Unlawful entry without force, by month, 1973-77. 
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Table 9. Series components of unlawful entry without force by month, 1973-77 

Moii:n 
. January  F c b r u a r y  Y a r i i ;  Aprrl June .Julv A u g u s t  S e p t i , m b e r  0 i t o b f . r  N o v e m b e r  D e c e m b e r  

1973 260 2.35 2 50 
i 9 7 4  2 2 Q  270 L5b 
1975 257 257 247 
i 9 7 6  224 233 2 39 
i 077 L 54 254 25" 

1 8 1  LL4 
21 I 230 
LO2 ' 2 3  
!84 116 
LOL L 35 

Cniutvfui entry ~vithouf,fi)rcr--Unlike 
the findings for the forcible component of 
residential burglary, unlawful entry 
exhibited a definite recurring pattern in 
the unadjusted series (Figure 9). This 
pattern was similar to that noted for the 
parent series-that is, high monthly 
estimates in midyear and low estimates at 
the beginning and end of the year. 
Monthly figures ranged from a low of 
191,000 in January to a high of 316,000 in 
July (Table 9). The test for significant 
seasonality produced a value of 35.96. 

Series amplitude was greater for un-
lawful entry burglary than most other 

S t ~ a s i j n d l i ya d j u 5 t c d  dat,i.(OOO's) 

244 240 i ')7 L 32 
287 220 L 5L 1 3 i 
258 252 L 54 267 
217 239 236 2 i l  
25') 248 2 3'i 211 

1 5 5  248 L59 L 6 2  274 
L 5') 263  L62 2.63 267 
241 250 22 1 24  5 228 
131 1 3 5  235 2 3 3  235 
2 5 5  241 264 2 4 3  2 54 

series. There was an annual swing of 54 
percent in the seasonal factors. July, the 
peak month, was about 32 percent above 
average. whereas January was 22 percent 
below average. The pattern exhibited 
could be accurately described as sharp 
and single-peaked. 

Seasonally adjusted, the unlawful entry 
series lost much of its variation. In fact, 
nearly 70 percent of the monthly 
fluctuation was due to seasonality. When 
smoothed for irregularity, there was an 
absence of any noticeable trend or cycle 
over the 5-year interval. 



I I I 1

50 


J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D  


1973 1974 1975 1976 1977 

Percent 

( Seasonal factors 
I I I I 1 

I 


Figure 10. Motor vehicle theft, by month, 1973-77. 



Table 10. Series components of motor vehicle theft by month, 1973-77 


J a n u a r y  8 r ~ l ~ r u a r y  Alariti 

Motor vehicle theft 
On the average. 1.3 million thefts and 

attempted thefts o f  cars and other 
motori~ed vehicles were comn~itted each 
year (Table 10). Unadjusted monthly data 
showed a low incidence of vehicle theft in 
the first half and a higher incidence in the 
s e c o n d  h a l f  o f  e a c h  y e a r .  A s  a 
consequence, January's average of 90,000 
crimes may be contrasted with the 128,000 
incidents for July and the 125,000 for 
November. The outcome of the test for 
seasonality was less conclusive (7.09) than 
that for other crimes of theft. 

A chart of the seasonal factors shows 

Month 
April May J u ~ i ,  .July August September  l l r r t -mher  Kovernber December 

Srdhitnaiiy adjuitcd data ( 0 0 0 ' s )  

!lL I06 121 '1 4 120 

111 111 102 107 104 

124 '12 l l 3  126 136 

'18 10'1 107 1 08 97 


i l l  107 116 [I (3  106 


Sc,asonal i a c t o r i  l p r~ rccn t )  

96.1 100.1 121.7 !09.1 
97.0 lO i .5  lL0.8 108.5 
97.7 l i )3 .6  11'1.4 107.6 
98.1 107.3 11'1.0 107.6 
98 .1  107.1 118.7 107.7 

O r i g ~ n a i  data  (000'1) 

107 124 115 131 

107 104 12'1 113 

'10 117 150 147 


107 110 128 104 

1 0 1 I20 117 114 


'I ri,nd d.rta (000 ' s )  

112 111 117 120 

! i 1  ' 0'1 108 10'4 

127 I L b  121 122 

101 !0 2  I 02 103 

106 107 107 109 


two peaks in the second half of the year, a 
major one in July and a minor one in 
October-November (Figure 10). The  
amplitude of the seasonal swing varied 
from January's seasonal Factor, which was 
about 20 percent below average to July's 
20 percent above average. Seasonally 
adjusted,  the  m o t o r  vehicle series 
displayed a great  deal of  random 
movement; in fact, irregularity accounted 
for more than half of the month-to-month 
variation. Examination of the final trend 
series uncovered no evidence of a gradual 
rise or fall in the incidence of motor 
vehicle theft. 
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Figure 1 1 .  Assault, by month, 1973-77. 



Table 11. Series components of assault by month, 1973-77 


Yonth 

J a n u a r y  February ' l a rch  4 p r i l  >lay J u n ?  J u l y  August S e p t e m b e r  O c t o b e r  November  D e c e m b e r  


S r ~ a s i , n a l l ya d j u s t e d  d a t a  ( 0 0 0 ' 1 )  

Assault 
Assault fell in to  an intermediate  

position between robbery, where there 
was no evidence of seasonality, and some 
o f  the property crimes, where seasonal 
influences were readily apparent. The 
seasonality test produced a value of 7.52 
uhich in terms of the criteria used in this 
report is considered a modest indication 
of significant seasonality. The unadjusted 
data showed a general recurring pattern of 
a higher incidence of assault in the spring 
and summer and lower levels in the colder 
months (Figure 11). There were ap-
proximately 3.6 million assault incidents 
per year over the 5-year period, varying 

S c a i o n a l  factors ( p e r c e n t )  

1 0 7 . 6  1 0 3 . 8  1 1 0 . 7  
1 0 7 . 9  1 0 4 . 3  1 0 9 . 9  
108.7  1 0 5 . 2  1 0 8 . 7  
1 0 9 . 3  1 0 5 . 7  108.2  
1 0 4 . 1  1 0 6 . 0  1 0 8 . 0  

O r i g i n a l  data  ( 0 0 0 ' s )  

305 297 118 

146 288 2 6 8  

322 104 3  34 

114 11') 32 1  

4 0 1  151 131 


l ' r v n d  d a l a  (O0i) ' i)  

L'iO 2 8 8  287 

276 278 2RL 

297 L'ib '94 

206 2Q7 298 

320 322 324 


from a January average of 261,000 to a 
high of 338,000 in May (Table 1 I). The 
seasonal factors for assault showed a 
double peak in May and July and troughs 
in January and March. The amplitude of 
this swing varied from 9 percent above 
average in July to 10 percent below 
average in March. 

With seasonality removed, the adjusted 
series showed a substantial amount of 
irregular variation. The X-1 l program 
attributed about three-fourths of the 
month-to-month variation in the original 
series to irregular factors and only 25 per- 
cent to seasonality. The final trend cycle 
indicated an upward tendency in assaults 
since the early part of 1974. 
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Figure 12. Aggravated assault, by month, 1973-77. 
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Table 12. Series components of aggravated assault by month, 1973-77 

Month 
January February March Aprll May June July August September October November December 

Seasonal ly adjusted data  (000's)  

1973 106 11 5 88 101 108 114 109 112 112 113 110 11 1 
1974 101 97 119 102 113 109 108 109 115 132 109 116 
1975 
1976 

i l l  
I13 

118 
113 

I1 1 
113 

107 
112 

105 
104 

7 9 
106 

122 
I12 

106 
105 

101 
104 

94 
116 

126 
96 

94 
120 

1977 109 96 93 118 140 11 1 !02 114 116 103 142 115 

Seasonal  f ac to r s  (pe rcen t )  

97.4 123.7 108.0 117.0 
97.5 123.5 107.5 117.1 
97.7 123.3 106.3 117.4 
97.5 122.3 106.3 117.4 
97.3 121.8 106.4 117.4 

Or rg~na l  data  (000's)  

Trend data  (000's)  

Aggravated assault-Over the 5-year 
period, the more serious form of assault 
showed substantial variation from month 
to month, from a low average of 93,000 in 
March to a high value of 128,000 in 
August (Table 12). The unadjusted data 
indicated seasonal variations generally 
similar to those for assault as a whole, 
with highs in the warmer months and lows 
in the winter (Figure 12). 

A diagram of the seasonal factors 
indicated a fairly consistent double peak 
in June and August and a trough usually 
in January, with February and March also 
well below average. The amplitude of the 

swings of the seasonal factors for ag-
gravated assault was greater than for all 
assaults. The factors for June exceeded the 
overall average by 23 percent, while in 
January they were down by 13 percent. 
The measure of seasonality registered a 
figure of 5.80, slightly below that for total 
assault. 

The seasonally adjusted series indicated 
the presence of irregular factors, which 
accounted for 64 percent of the monthly 
variation. The final trend cycle showed no 
significant underlying movement over the 
period under study. 
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Table 13. Series components of simple assault by month, 1973-77 

Month 
J a n u a r y  F e b r u a r y  March Apr11 May June J u l y  August  S e p t e m b e r  O c t o b e r  November  D e c e m b e r  

S r a s o n a l l y  a d j u s i c d  d a t a  ( 0 0 0 ' s )  

S e a s o n a l  f a c t o r s  ( p e r c e n t )  

O r i g i n a l  d a t a  ( 0 0 0 ' s )  

200 156 251 
2 36 153 152 
219 207 2 0 5  
212 190 201 
267 216 2 2 1  

I ' r e n d  d a t a  ( 0 0 0 ' s )  

I81 179 177 
164 165 166 
191 192 191 
186 187 1 8 8  
21 l 213 214 

Simple assault-Incidents of simple below average. The amplitude of the 
assault varied from a mean of 167,000 in seasonal swings was much less than it was 
January to 227,000 in May (Table 13). for aggravated assault: 7 percent below 
Like aggravated assault, the peaks and average in January to 16 percent above in 
troughs were associated with warm and M a y .  S ign i f ican t  seasona l i ty  w a s  
cold months, respectively. relatively low at  4.79. Although the 

Examination of the seasonal factors irregular component was strongly in 
indicated different peak months from evidence in the seasonally adjusted series 
those described for aggravated assault and was the major contributor to the 
(Figure 13). The high month was May, variance in the original series over a 12-
with lesser peaks in July and in either month span (60 percent), there was a long- 
September or October. Although January term rise in simple assault incidents 
had the lowest values, December,  beginning in the spring of 1974. 
February, and March were also well 

Table 14. Series components of robbery by month, 1973-77 

Month 
J a n u a r y  F e b r u a r y  March A p r i l  "lay J u n e  J u l y  August  S e p t e m b e r  O c t o b e r  November  D e c e m b e r  

O r i g i n a l  d a t a  ( 0 0 0 ' s )  

Robbery 	 2.15.) There were an average of 950,000 
robbery incidents per year during this 
period, with the raw data indicating 

In contrast to the other crimes analyzed higher estimates in the second half of the 
in this report, robbery incidents occurring year than in the first, but no consistently 
in the 1973 to 1977 period did not exhibit high and low months (Table 14). The 
sufficient regularity of movement within weighted monthly estimates for robbery 
each year to meet the requirements for were too small to permit an examination 
seasonality. (The statistic for robbery was of any subcategories of this crime. 
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Summary findings 

A preliminary examination of monthly 
data  Ibr a number of surveyed crimes 
revealed that tbr most of then1 there was a 
significant amount  of' seasonality present. 
Certain series, personal larceny of less 
than $50, ~lnlawful entry burglary, and 
both t ~ p e s o f  houxho ld  larceny, showed 
s t r ik ing evidence of regular annual  
t!uctuations. O n  the other hand,  robbery 
exhibited no evidence of seasonality, and 
such crimes as simple assault and nlotor 
~ e h i c l e  theft had relatively weak seasonal 
components.  It is likeiy, given the relative 
rtiriij of these acts and the smail number 
of cases enumera ted ,  that  sampl ing 
~a r i ab i i i t ywas responsible, in part ,  for the 
randorn movements which appear to  
dominiitc these time aeries. 

Of those crimes which exhibited a 
recurring ebb  and flow, most displayed a 
similar pattern, highlighted by a peak 
period during the summer months.  A 
striking exception to this pattern was 
personal larceny without contact, less 
than $50, which reached its nadir during 
the san-ie interval when other series, in- 
cluding the more  costly personal larcenies, 
were cresting (Figure A). Household 
larcenies, on the other hand, displayed the 
s;ime gene ra l  s easona l  m o v e m e n t s ,  
regardless of the amount  of loss. 

lJinally, when adjusted for seasonality 
and irregularity. two crimes, household 
and personal larcenies of $50 or  more,  
displayed a noticeable long-term trend. 
The  incidence of both crimes increased 
over the 5-year interval. 



Evidence from the NCS 
on causation 

T h e  f o r e g o i n g  e x a m i n a t i o n  o f  
seasonality in the NCS has provided some 
data v.itli uhich to  make a preliminary 
assessment of the applicability of the  
factors which s e r e  offered earlier as 
causes for seasonal var ia t ion in the  
econoniic area.  

'Phis explora tory  effort suggests a 
probable link between school vacation 
and  seasonality in personal  larceny 
u i thou t  contact. More  specifica\ly, there 
is reason to believe that the low level of 
iillnor personal larceny (less than SS0 
s t o l e n )  in t h e  s u m m e r  m o n t h s - a  
characteristic distinguishing this series 
from most others-is a t t r ibutable  t o  
school vacation. 

T h a t  x h o o l  theft  is an  impor t an t  
component of minor larceny without 
contact is evident from the accompanying 
table (Table A) .  In 1977. approximately 
three-tenths of these incidents occurred 
inside school, a proportion second only to  
that for outside locales. Furthermore,  this 
proportion does not include incidents 
iakirlg place on school property but 
outs ide  school buildings.  Withour  a 
doubt ,  the addition of this component.  
which nil1 be possible beginning with 1979 
d;ita, uill enhance the proportion of 
school-related larceny, Only 5 percent of 
t i l l  ser ious  personal larceny without 
cont:tct ($50 or  more stolen) took place 
inside schools. 

W r i t t e n  s u m m a r i e s  o f  i n - s c h o o l  
larcenies show that many were petty 
crimes involving theft o r  attempted theft 
of school supplies, gym equipment,  o r  
other school-related items from desks o r  
lockers. Not surprisinglq, few of these 
incidents were ever reported to  the  police. 

Criminologists have stressed the im-
portance of opportunity in the com-
mission of many types of theft. The  
restricting of opportunity,  resulting from 
the shutdown of facilities during the sum- 
mer, very possibly may account for the 15- 
to 20-percent reduction in petty larceny 
regularly occurring during the months  of  
June, July, and August. 

Variations in opportunity possibly play 
a part  in explaining the fluctuations 
within the academic year-the peak in 
October folloued b j  the gradual decline 
through the month of May. Youthful 
malefactors rnay take advantage of the 
wealth of opportunity present in the early 
part  01' the school year, when security is 
lax and new supplies and equipment are  in 
abundance, t o  commit a large number of 
thefts. However, it is likely these easy op- 

Cr~mes of v~olence* 

Personai larceny 

portunities diminish as thc school year 
wears on .  

With regard to ueitther, findings from 
the crinie survey cor~tradic! results from 
early studies and thus cast doubt  upori the 
balidity of the  climatic principle as 
originall! enunciated. Whereas violence 
showed some  ebidence o f  a summer  
orientation. a majority of crir~ies itf theft 
examined h e r e  also most prevalent in the 
summer and least prevalent in the winter. 

Although the c1assic;rl theory linking 
theft biith cold ~ + c a t h c r  is now suspect, the 
association betbveer~ crime and climate 
may still be valid. A more appropriate 
l i n k ,  h o u e v e r ,  a p p e a r s  t i )  b e  
env i ron i - i~cn ta l  o p p o r t u n i t y .  A high 
incidence of s u m n ~ e r t i n ~ e  theft may be 
associated u i ih  changes in living patterns 
brought about h j  climate, ah ich  in turn 
enhance crinliirai opportunity.  T o  il-
l u s t r a t e ,  h o u s e h o l d  s e c u r i t y  m a y  
deteriorate during thc \ \arm ncather ,  
n h e n  doors and u i n d o u s  renialri open o r  
unlocked and household possessions, such 
as lawn furniture, bicycles. toys, etc., a re  
lllore likely to be left out in the open. 
Vu1lrer;ibility to  theft may well be reducect 
in the u inter  lvhen ktmilies spend lcss time 
out  of doors  and eas! access tu the horne 
is reduced. 

Survey data on tir-ne of occurrence are  
no t  complete  enough  to permit  a n  
examination of the relationship bet\seen 
the amount  of daylight and its Impact on 
crime. The nen NCS schedule, introduced 
in Janua r j  1979, includes ;I question on 
the presence o r  itbsence of'd~tylighr, in ad- 
d i t i o n  t o  t h e  i n q u i r y  o n  t i m e  o f  
occurrence. This ne\\ yues t io i~will n o  
doubt  elicit useful temporal inforrnatiotl 
f o r  ce r t a in  c r imes ,  such  a s  v iolent  
personal attacks, but \ % i l l  probably not be 
effective for many types of household 

thefts. This is because many victimized 
householders, if they have been away 
Ercim home for an  extended period of 
time. have n o  idea when a particular crime 
t o o k  p l a c e .  U r ~ t i l  m o r e  c o m p l e t e  
information is avail:ible, it can only be 
noted that niost series peaked in those 
months ~ i t hrelatively more  daylight 
hours and bottomed out in months with 
the shorter days. 

The data from the survey indicate that 
there ma)  be  some relationship between 
lcrlgth of month and amount  of crime. In 
niosi  of  the series investigated, for 
ex;in~plc, February accounted for a lesser 
nu i i~be rof of'fenses. The  X-l 1 program 
can adjust for this differential; a special 
ru11 for one crime suggests that the impact 
of length of inonth is very slight. Possibly 
m o r e  i m p o r t a n t  is t h e  n u m b e r  o f  
\+orkda>s verbus the total of Saturdays, 
S u n d a j i ,  and holidays in a month-a 
topic which will be investigated in the 
future. 

Conclusion 
This initial report was intended to 

identifj :tnd describe seasonal fluctuations 
in a number of' crime series. Much addi- 
tional work needs to be done in data  
anal\sis :tnd technical development. On 
the :inulysis side, atterition needs to be 
give11 lo the other important components 
in the series, the 'trend arid the irregular 
component.  examining their potential 
relationships t o  a n u m b e r  o f  
socioeconomic and demographic factors. 

;In itlitial s t r a t e e  for approaching 
season:tlitj and crime, methods developed 
f o r  ccoi~omic time series were used in this 
analysis. I-lowever. other techniques need 
to he investigated to  determine if they 
provide  better me thods  for  seasonal 
aejustrnent. 
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Appendix 

Technical note 

The data on which this report is based 
u e r e  gathered by means of a nationwide 
sample survey of persons age 12 and over 
living in households and in certain group 
quarters, such as dormitories, rooming 
houses, and religious group dwellings. A 
complete description of the sample design 
and estimation procedure for the National 
Cr ime Survey may be found in one of the 
standard publications. This note will be 
confined to  a general discussion of the 
seasonal adjustment procedure utilized in 
this report. 

The X-l I seasonal adjustment program 
was developed at  the Bureau of the 
Census in the 1950's. It is an  adaptation 
for  high speed compute r s  of linear 
smoo th ing  techniques for seasonally 
adjusting time series which originated at 
t h e  N a t i o n a l  Bureau  o f  E c o n o m i c  
Research. Although generally used to 
reduce an economic tirne series to  its 
component elements. i.e, the trend-cycle. 
seasonal movements and irregular fluctu- 
ations, the technique has been utilired in 
the demographic area and ,  therefore, i t  
seems appropriate to  consider its ap-
plicabili t  t o  crime statistics. 

Users of the X-1 I program can select an  
option that assumes the main components 
of a time series are related multiplicatively 
o r  orie t h a t  a s s u m e s  a n  a d d i t i v e  
relationship, but not any combination of 
the two. Most users assume that the 
nli~ltiplicative model best represents the 
\$a> the various elements of their da t a  are 
related, although as Dagurn has pointed 
out in the case o f  labor force data,  the 
multiplicative model is appropriate for 
sornc series and the additive is better for 
others.: There are also situations where it 
makes no difference which model is 
selected. For this initial examin:ition of 
seasonality and crime rates, the monthly 
data ue re  run through the X-l I program 
using both the multiplicative and additive 
models. For  the crimes selected, there was 
n o  substantial difference between the t u o .  
The  data in the report are based on the 
r~iultiplicative model. 

O n e  important byproduct of the X- l l 
p r o g r a m  is  a n  F - t e s t  f o r  s t a b l e  

I \tcl;i H I)apilni, op.  ult . p p  54-56, 

seasonality. Stable seasonality exists when 
the data fluctuations d o  not change from 
year to  year, as opposed to moving 
seasonality where the patterns, although 
clearly seasonal, change over the period 
under  observat ion.  The  F-test is an  
analysis of variance ratio which tests the 
null hypothesis that all 12 months have 
the same mean value for a given series 
after adjustment for trend and irregular 
factors. A large F-ratio indicates that the 
differences between the mean values for 
the 12 months are large compared ui th  
the differences fronl year to  year for the 
same month.  In this report, we are using 
the 1:-ratio as an indicator of significant 
seasonalit>. A ratio of 2.34 or  greater 
usually indicates that there is a less than 1 
percent probability that the differences 
bet\+een the monthly means are due to 
chance. As ~lientioned in the text, we have 
adopted an additional requirement that 
ratios betueen 2.33 and 10 should be 
regarded a s  tentative indications of 
seasonality, whereas those above I0 she\+ 
strong evidence of seasonal patterns. Such 
caution is uarranted because the NCS is a 
stratified, clustered sample: because it has 
a panel design, so that observations from 
one year to the next are not entirely 
independent: and because this study is 
based on a relativelj limited number of' 
observations-60 months.  

The }:-rest is the on l j  statistical test 
utilired in this report. The  purpose of this 
initial investigation was t o  ascertain 
uhether  there u a s  a substantial seasonal 
element in data  for selected crimes over 
time. The F-ratio meets this requirement 
b j  testing whether or  not the patterns 
identified represent something more  than 
random fluctuations., 

T o  give the reader a measure of the 
precision of the victimiration series, the 
table a t  the end of this appendix gives the 
approximate standard error for each 
monthly valuc in the original data  table 
for each type of crime. These standard 
errors reflect the sampling variability 
present in survey data.  Before similar 
standard errors can be estimated for the 
seasonal f i~ctors  o r  other components of 
the series, further anallsis of the time 
series is needed. 

Series incidents 
This report does not include series 

incidents for the same reason they arc ex- 
cluded from other NCS publications. 

t or ;I more c~)riipIt.te de\crlption ol the X - I I pro-
grdm.  \ec J .  Shi\kln, -2 Yi~i lnp  and J b$u\grii\e. "1-he 
X - l l  \;irli~lit 0 1  the Cerl\u\ Xlcthod I I  Se;isonal 
,\dl~lstmerlt," Jechnlcdl  fl.ipcr k o  15. Hore:ril o f  the 
C cniil\.  I: S I)epartnrent id Coliimcrce, 1067. 

Series incidents occur when respondents 
are unable to remember the details of 
three o r  more  very similar cvents that 
took place during the six-nionth reference 
period. Instead, ;in estimate of the number 
of incidents in the series is obtained and 
an indication of  the season (or seasons) of 
the year in w h ~ c h  they occurred. Until 
January 1979, i t  \+as not possible to assign 
a specific number  of incidents t o  a 
particular season if the series spanned two 
s e a s o n s  o r  m o r e .  Q u e s t i o n n a i r e  
modifications introduced at  that time will 
permit allocation of series events by 
season, but not b j  individual month. An 
examination o f  series incidents by season 
of occurrence, which takes n o  account of 
the number of incidents involved, suggests 
that season;il patterns exist in these data.  
but a more precise estimate will have to  
aua i t  the accumulation o f  data from the 
re\ ised questionnaire. 

Telescoping of events 
O n e  source of error in a retrospective 

survey such as the NCS is the tendency for 
some respondents to  report a crime event 
as occurring within the reference period 
when it actually occurred earlier, o r  t o  
place an  event in the wrong month uithin 
the reference period. The former problenr 
is minimited bq it bounding procedure 
u h i c h  uses  t h e  in i t ia l  in terview t o  
establish a reference point so that in the 
next interview any reporrs of incidents 
~ h i c h  appear to  duplicate those reported 
previousl) can be eliminated. 

Repor t ing incidents in the  wrong 
month within the reference period can 
affect mcasurerlient of seasonality i f ,  for 
example, respondents "bunch" together 
events that occurred during the summer 
months.  One  s tud j ,  which compared 
burglary data from the LEAA cities 
surveys with that reported to the FBI. 
concluded that there was evidence of 
"bunching" in the summer months in 
cities ~ i t h  distinct variations in clinlate.' 
The NC'S prob;lbll diminishes. if it docs 
not entirely eliminate, this kind of error 
b j  utiliring a shorter reference period 
than the cities surveys (6 rnonths rather 
than 12) and bq forming its estimates of 
victirniration for any given month equally 
f rom incidents occurr ing o n e  mon th  
before the interview, 2 n ~ o n t h s  before, 
etc.--up to 6 months before. 



.Standard errors for original data 
(thousands) 

Month 
J a n u a r v  F'ebruarv 14rrrch Aoril  , l a y  J u n e  Ju lv  Auauc,t S r p t r m b r r  O < i o b < , r  :.lovembcr D c c e n b e r  

i louich<dd l a r c e n y  $ 5 0  or -i<lrc 

1973 
1974 

2 0 
16 

I 6  
15  

I 5  
1 8  

I 6  
2 0 

I 8  I 8  I8  20 
I 8  2 O 2 0 > 7  -- 17 

2 0 
I 6  
2 0  

17 
I 9 

i 6 
1 8  

1975 I 6  l i  19 I 8  2 0  L,? 2 5 24 22 ' 0  2 0  1 9  
1976 19 1 8  19 L O  2 0 L 1 2 3  L0 19 2 0 I 9  
1977 1b 17 1 9  2 I 2 2  2 3 25 Li Z! 21 2 1 

lJcrii,n.il l a r i< , i iy wiih<>ut cc~nicict 1 i . i ~than $50 

38 12 13 32 
3 5 34 34 13 
18 3 h 13 15 
38 14 34 14 
37 14 1 1 1h 

P r r \ < ~ n a lja r (  r n y  withiiul < ontac t $50 or morr, 

2 2  2 I Z? L 3 
23 2 h 2i 2 b 
L 5 :5 Zh .?8 
Lb Li  28  2 V 

1 6  .:7 2 2c) 

Burglary  

3 1 28 32 33 
3 1 32 35 3 4  
32 3 4  35 34 
32 32 3 6  3 3 
32 34 3 4  36 



Standard errors for original data-continued 
(thousands) 

Month 
J a n u a r y  F e b r u a r y  March April  May J u n e  Ju ly  August September  Octobpr  November December 

Vorcib le  e n t r y  b u r g l a r y  

Unlawful e n t r y  u i thout  f o r c e  

Motor i e h i i l r  theft 

Assaul t  

1973 29 26 L4 L 4 25 2 2  2 3 2  3  23 23  22 21 
I974 L1 2 1 22 7 i'.- 25 2 1 i2 23 2 3  24 2 3  23 
1975 2! 2 3 2 2  L 2 2 4  24 2 5 24 L 4 23 2 3  22 
i 976 LL 22 2  4  L 3 24 24 24 2  1 24 24 22 2 3  
1977 2 3  2 3 LL 2 1  27 L i L S 26 2  6  25 26 25 

Aggravated as5auIt 

1973 !6 17 I 3 1 3  14 I5 14 15 I 4  15 13 14 
1974 13 13 14 I 3  14 16 15 15 15 I 6  1 3  14 
1975 13 14 :3 I 4  14 13 15 15 14 13 1 4  13 
1976 13 14 14 14 14 15 15 l i  1 4  15 13 14 
1 Q77 13 IL 12 ! i !h I h 1 4  :6 15 1 4  16 1 5  

Hohbery 
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Dear Reader: 
The Bureau of Justice Statistics i s  interested in your comments and suggestions about this report. We 

have provided this form for whatever opinions you wish to express about it. Please cut out both of these 

pages, staple them together on one corner, and fold so that the address appears on the outside. After 
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il] Criminal justice program planning 
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