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PREDICTION OF POLICE It\ClDENTS i\ND ACCIDENTS BY 
METEOROLOGICAL VARIABLES 

This study is part of a broad and diversified research' pr~'grdm con-

cerned with the identification and analysis of environmental' variables that 

accounl for behavior variance. An outline of the scope of envi"ronmental 

variables embraced in the program conception W8$ presented by Sells (1961, 

196 ... , and includes uspects of the physical environment as well as cultural 

and social stimulus sltuations. Except in the context of environmental 

stress and related specific problems of comfort and performance, however, 

v<lriables representing the physical environment have bee..n largely ignored 

in psychological research. This is believed to reflect mainly the greater 

importance attributed to) the soclal environment 1n the expl!catJon of be-

havior. Not '..vithstanding the apparent neod to expand behavioral reseal..:h 

to include the physical environm(!nt, it may be noted that research relatinCj 

effects of aspects of the physicat environment to behavior is not readily 

amenuble to laboratory methods and involves logistic problems that may 

often deter investigative effort. The present study, involving a set of 

phYSical environment variables, representj ng periodic meteorological fluc-

tuations, demonstrates one possible way of overcoming these problems. 

An earlier sh .. dy, by Findikyan and Sells (1964) attempted to relate 

day-to-day fluctuations in subjective feelings of 42 college sturlentn, on 

37 occasions over a four-month period,February through May, 1963, with 

twelve weather variables representing the 8:00 A. M. readings at the Fort 

Worth weather staUon at the Greater Southwest International Airport. 

, 

/' 
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Although the sample of students arid occasions was small, and the mp.asur(!-

mcnt of subject!vc feelings, by a check-list of 40 items, was crude, u s19-

fllficant correlatl::>r. was found, 1n the female subsump1c, for temperature 

variations. The present Inve~tigatiC)n, involving hourly vanatlons in ir.ci-

dents handled by the police department redio dispatcher in the City d Fort 

Worth from 5 January through 30 June 1964, c~; the dependent variables, and 

simultaneous weather observations at the Fort V/orth weather station, as 

independE.!nt variables, was undertaken on the basis of considerations 

mentioned in the earlier report. 

rlndiJ.:yan and Sells (1964) presented a brief revieW of literature on 

biological and behavioral studies involvtng wcalher variables. Follm'Jing 

Muecher and Ungehcuer (19 ol), two ty~5 of weather conditions were dH-

ferc:ntlated that could influence psychophYSlOloglcal functlOns of organisms. 

These are (a) periodic changes, such as diurnal, seasonal, and annual 

vanations in weather, brought about mainly by solar radlation, and (b) 

aperiodic changes (advective fluctuations) t such as abrupt air mass move-
" 

ments. They advanced a hypothesis that stress reactions may be generated 

by conditions j nvolvillg conflict between advcctive weather events an::} 

local rhythmic changes. This is illustrated by "Fohn" weather, consisting 

of dry warm southerly WInds in the AlplOe regions of Europe, accompanied 

by sharp rise in tempera ture, reduced pres sure and reduced humidity. The 

"Chinook" and the "Santa Anna" wind conditl.ons reported in the Rocky 

Mountain areas of the United States are similar. 

---~---~~ -
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Etholgists have investigated relntionships of penotilcities in mete- c.i1d vtllidity in com pans on with data that rcqUll'e measurement of individual 

orolC'~ic and geophysical phenomen.) to cyclic behavior in a number of behavwrs, such as the mood subjective checkl1st used by Fin<;likyan and 
. . ~ .. 

animal species I uSlng temperature, illumination, barometric chi)nge~, tidal .. Sells (1964). Police dispatcher call su~manes arc objective r'cc'ords of 

rhythms I cosmic showers, magnetic storms, and other variables In relation behavioral events, while the hourly weather reports are phys·ic.:al rneusures 
, . ... to d varIety of biologic functions. Human studies, apart frerr. those in- collected routinely by the Weather Bureau" according to hlghh, sttlndardized 

volvlng stress and performance deterioration effects, have been few and procedures. In additioll, the police ca.ls reflect behay-ior problems of 
/ 

unsystematic. Observations of advective phenomena, sl1ch as Fohn weather, relevance to community living that are repllcated many times every hour 

which have been reported to affect birth and death rates, car accidents, of every day c:.mong large numbers of persons. H meaningful relations to 

and many psychophysiological symptoms, including cardiovascular illness, weather changes can be expected of such behaviors. they should be more 

are restricted to certain geogri\phic areas and involve extreme conditions, reliably predicted as collateral indices than by individual measurement. 

in most cases. Periodic weather fluctuations, which may be expected to On the other hand, significant correlatlons of weather varidtions 

have wider implication'.:, h·)ve rarely been studied s~ientifica'ly in relation with collateral indices such as poilce calls do not necessarily reflect 

to significant Lchr}vioral phenomena. . ! similM relations with individual behavior. The orgunlzatlon of behavior 

With the advantages and Hmltations discussed below, the pro bent ".L. ., reflected in the police calls involves mainly the institutional character-. \. 

study is in one respect a demonstration of a parcdlgm that may helve wid,e istics of life in the cHy, which tend to mask the important variations 

application in studies of effects of environmental fluctuatio.ns on behavior. attributable to individual differences. Further, the individual behaviors 

i 
i" The dependent variables employed consist of frequencies "f various cate- thdt relate to those involved in the various collateral police call indices 

gor1es of police calls handled by the :-adlO dispatcher and made available are in most cases neither capable of being specified nor necessarily homo·· 

from records of the Fort Worth Police Department. These variables, reflect- geneous. Nevertheless, the discovery cf relationships between weather 

ing distl.lrpances, accidents, and criminal acts requiring police intervention, <1nd behavioral indices in the present setting. is sociologically interesting 

are collateral indicators of behavior in a city, not measures of lrldividual . . and may suggest hypotheses of psychological 'lgnificance • 

behavior. The present study covers only a six-month period, January through 

Both the weather fluctuations employed CiS predictors (independent June, 1964, and is based on data for only one city, located in north central 

varlabl,es) and the dependent, police varii'\bles have advantages of reliability Texas. The weather sample represents winter and spring conditions in one 

.... 

" 

...... 
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year in (In area where winters arc moderate, compared to other sectl~ns. 

GcnerallzatlOn based on relationships obtained in this stlldy are genell111y 

contraindicatEd and perhaps the pnnclpal value of the results may be to 

, 

demonstrLlte <l 1,10de1 for further lnVeStlg8Uon. 

MErrlOD 

Source y;>ata 

The independent variables consisted of 13 weather measures, recorded 

on an hourly basis at the Fort Worth weather statwn.1oc8ted ill the GreC!t.?r 

Southwest International Airport, plus a foult~cnth variable design"Ung the 
i. 

" 
number af the day 1n the six-month period covered by the study. The 

.' 

dependen~ variables included 2(. categories of police incidents, reported on 

an hourly basis in terms of frequencies of calls handled by the radio d15-

p8tcher of the Fort Worth Police Department, plus five composae variables 

coroputed by combination o! various categones. The period covered by 

both sets of data was 178 days trorn 5 January 1961l, through 30 June 1964. 

The weather data were obtained from the Weather Burea,l National 

Records Center at A~heville, North Carolina, on punched cClrds. The police 

data were provided, dlso in punched card form, by the Fort Worth Police 

Department. The police data were received cn 90-column cards lInc.l had 

to be transferred to aD-column cards prior to analysis. The Fort Worth 

Police Department shifted subsequently to OO-column equipment. 

lndc~ndcnt VartQbles 

i' The 13 weather mea5ures and day number were as follows: 

'. 

I . 
f 

I 
i: 
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1. Vlsibillty 

2. Sea level pressure 

3. Dew point temperature 

4. Wind speed 

5. Slation pressure 

6. Dry bulb ter.1perature 

7. Wet bulb temperature 

8. Relative ~.umldlty 

9. Total sky cover 

10. Precipitation (number ot hours with some precipitation) 

11. fog (number of hours with some Cog) 

12. Precipitation (dichotomous, six hour) 

13. Fog (dichotomous, six hour) 

14. Day number 

For variahles 1-9, qUilntitativc measures were usee which in each 

case represented averages of three observations taken on the hour, I:\venty 

mlnutes before the hour, and twenty minutes after the hour. Qualitative 

data on precipitation <lnd fog were used to scow precipitation and fog 

dichC'tomow',ly in terms of presence 1n any amount vs. absence, for each 

hour. After the decision was r.'Iadc, on tho basis of analysis of the police 

data, to group all data in six,..hour intervals, the precipitation and iog 

variables were combined o ... er six-hour periods In 1:\"'0 ways. Variables 10 

and 11 were computC'd by 5um:nin;J the hourly dichotomous cod1ngs of these 

variables over the six-hour peri,od. Vor1ablcs 12 {lnd 13 wore scored 

J , 
.~---------------------------------------------------------------------
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dlchotomously for presence vs. ubsence over tho cnUre six-hour period. 
. ," 

It Wi)S onglnilHy thougilt thilt vanables 10 and 11 Intght be fTI.ostly b1rnodally 
, " I 

0 0 ., • 

distributed, lnto high or 10-.... \tabes, with extremely non:"nornlal distributions. 
. .' r. . ' 

After coding, it was determlned that these dl"trlbut1on~ wcr.c ~lkewtJd, as 

were those of other variable!;, but that there \'IdS no tendency toward, 

dichotomy. Nevertheless, the dichotomous score:; for prcciplt.atlon clnd fog 

. . 
\verc retained for inclusion in the ~ubscquent analyses. 

Vanable 14, Day number, Is expected to be correlated with tempcra-

ture for tho period of the !;.tudy Indsmuch as the ...... oatht!r becomes progrcs-

slvely warmer from Jllnuary through June. This Is not a random variable, 

but rather an indicator of seasonal cnange. 

Dependent VCHiablcs 

Tho 31 police variables included in the study (variables 15 through 45) 

were as [o11O\..,s: 

15. Accidents, mj nor 

1&. Acc\dcnts, major 

17. Assault 

18. I\ssault, criminal 

19. CutUn() 

20. Demented person 

21. Disturbance 

22. Disturbance, dom.)stic 

23. Deg bite victJm 

\. 

6 

2·~ • Dog, rn('ld 

25. Drunk 

26. Drunk (down) 

27. Drun~: (111 car) 

20. Drun~; (DWl) 

29, Fight 

30. fight, gang 

31. Fire call 

32. PnrKi ng violation 

33. Person w Hh gun 

34. Pro .. der 

35. Robbery 

3 f.,. ShootIng 

37. SUSPp.ct person 

38. Malicious mlscblO£ 

39. Stol(~:1 car 

40. Assist 

41. Accidents combined (15 + 16) 

42. Assault combined (17 + 18) (not used because of a computational 
error) 

43. Drunks combined (25 - 28, incl.) 

44. Composite I illl variables except 40, Assist) 

45. Composite, all variables 
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Examination of the police data indicated that hourly frequencies of 

most categories were too low to support a productive ancHYsie. Combi-
. . . " 

.. ' ': 

nation of hOLlrly frequencies over six-hour periods appeare~ necessary to 

bring frequencies of all police variables to a level at which correlational 

analysis would be ;easonable. Accordingly, four quarter-:day periods, 

I. midnighttosixP..M., II. sixA.M. to noon,. III. noontosixP.M., and 

IV. six P. M. to midnight, were adopted. The 31 police variable'; were 

converted to thn~e four quarters for each day by summing freque."Icies across 

each six-hour period. The weather variables for the corrcsponc.ing ql.ldrters 

were averagl'ld ac;r.)ss the Jix hours, with the exception of variables 10, 11, 

12, and 13, which, as described earlier, were based on hourly dichotomies. 

J\nalysis 

The coding of the data was performed on an IBM 1620 computer. 

Matrices of intercorrelatJ.ons among all 45 variables were computed on tile 

same machine, using extended precision to ensure accuracy. Correlations 

were computed separately for each of the four quarter-day (six-hour) periods 

of the day, over 178 days. A fifth matrL,< of correlations over all 712 

quarter-day periods was also computed. 

After examination of the correlations, it was decided to limit further 

analyses primarily to nine police variables which appeared 'to be ;n()st 

promising for use as criterion variables. These nine variables are: (17) 

Assault, (20) Der:ncnted person, (21) Disturbanca, (22) Domestic disturbance, 

(29) ,Fight, (31) Fif'o'~ call, (40) Assist, (41) Accidents (combination of major 

r 
t 

I 
L 

-~ 

j 

I . 

~ ~~ .. ~ ..... .... ..... -.<" .. ~ ....... " ..... , __ ,_ ............ ~_ _1 .• _'~$.' __ _.,.. __ .. .. 

and minor), and (43) Drunks (combInation of four categories) .~ng all 

thirtel::Jn weather variables and day of the year as predictors, and e~'Of 
the nine selected police variables I .in tum, as criterion, approxlrnat1on~ 

t.o the multiple correlations were obtained by the Criterion Factorization 

Method (Demaree, 1967; Demaree & Willis, 1969). These analyses were 

car.~ied ou": separately f.;;r each of the four quarters and for total days. 

Inasmuch as the Criterion Factorization ('':;rifc,c) Method is not yet 

10 

well known, it will be described briefly her.:!. The Crifac Method separates 

the criterion variable into a number of factors or components. The factors 

are defined by the predictor variable:s but so oriented that the criterion 

variable will take a positive loading on each factor. The communality 

of the criterion approximates the squared multiple corre~ation. This 

apprOXimation is mathematically exact if the number of factors extracted 

is equal to the number of criterion variables. If fewer factors are extracted, 

the multiple correlation tends to be underestimatej somewhat. In practice I 

it has been fou.ld that no more than half a dozen factors ure usually suf-

Hcient to produce an approximation to the multipl.e correlation which is 

accurate to three or four decimal places. Since a criterion variable normally 

is considered relatively "pure," that is, composed of a small number of 

componants which account for all of the stable predictable variance, it 

should not be surprising that only a few components are necessary to 

approximate the multiple correlation. The extra factors that might be ex-

tracted may reasonably be considered to represent error. Hence, the 

approximate regression weights produced by the Crifac Method should prove 

to be more stable than exactly -computed weights. 
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The factors generated l:y the Crifac Method arc also of considerable 

" usefulness in interpreting the sour;::es of variation in the criterion that are 

common to the predictors. The compost tion of the factors is, however, 

rather susceptible to sampliTiq variations, so that it has been found 500le-

times advantageous to perform a rotation of the factors. In the pr~sent 

analysis, all factor matrices were rotated by the Varirnax !v1ethod, followed 

by extension of the rotated factors to the criterion variable. Some pre-

vlously undiscovered pro}~lems of rotation are discussed subsequently. 

RESULTS 

The ma trices of correlations among all varia bles for each of the f.hlr 

quarters of the day and for the total across all quarters are presented in 

tables 1 through 5 respectively. Considering the intercorrelations among 

weather (predictor) variables, it is obvious that there is a considerable 

amount of redundancy. Variables 3, 6, and 7 (three measures of temperature) 

arc highly intercorrelated in all time periods. To a lesser extE:.nt, they are 

also sl.lbstantially correlated with variable 14, the day of the six-month 

period. Similarly, the two measures of atmospheric pressure, variabies 2 

and 5, are very highly intercorrelated in all time periods. There are also 

substantial correla.tions oetv/cen the two measures of precipitation, vari-

abIes 10 dnd 12, and among variables 1 (Visibility), 11 and 13 (two meas ur~s 

of fog). Surpris ingly, though, variable 8 (Total sky cover) is not s ub-

stantlaUy corrp.lated with precipitation, as was (perhaps naively) ~xpected. 

.... 
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NUl'1ber 
t 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22' 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 
42* 
43 
44 
45 

Lis~. of Variables for Tables 1 - 5 

Name 
ViSlbility 
Sea level pressure 
Dew point temperature 
Wind speed 
Station pressure 
Dry bulb temperature 
Vi.et bulb temperature 
Relative humidity 
Total sky cover 
Precipitation, no. hours \II ith some 
Fog, no. hours v',' i th some 
Precipitation, dichotomous (some/none) 
Fog, dichotomous (some/none) 
Day of six-month penod 
Accident, minor 
Accident, major 
Assault 
Assault, criminal 
Cutting 
Demented person 
Disturbance 
Disturbance, domestic 
Dog bite victim 
Dog, mad 
Drunk 
Drunk, down 
Drunk, in car 
Drunk, driving while intoxicated 
Fight 
Fight, gang 
Fire call 
Parking violation 
Person with gun 
Prowler 
Robbery 
Shooting 
Suspicious person 
Malicious misdlief 
Stolen car 
Assist 
Accident combined (major + minor 
Assault combined (simple + criminal) 
prunk combined (sum of 4 categories) 
Total of all categories, except assist 
Total of all categories 

,.' 
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""Due to a computational error at an early stage in the analysis, Variable 42 
(Assault combined) was incorrectly computed. Variable 42 was disrega:ded 
in all further analysis. " 



Var. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Var. 

TMLE 1 
CorrelatIOns Among Varlubles for tho First Quarter of the Day 
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00 -05 
11 32 
06 22 
44 54 
09 9S 
07 44 
OS 40 
17 72 
32 70 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 

i 
I 
I 

.\. 

r 

Var. 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Var. 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
-',\4 
45 

18 
20 15 
15 06 11 
24 01 -08 2 1 
46 10 06 J5 
28 21 14 25 
08 -03 -03 -03 
00 00 00 00 
27 16 20 16 
08 -03 07 32 
14 20 01 02 
11 03 12 05 
38 09 06 18 
47 12 29 25 
17 -09 00 -08 

-02 -09 -08 05 
16 01 02 06 
22 -02 14 06 
19 -07 03 26 
24 os 16 25 
05 -03 -13 02 
26 05 09 14 
08 08 -06 13 
35 27 23 35 
67 30 13 20 
96 45 22 15 
31 19 20 25 
58 20 18 40 
53 27 22 39 

TABLE 1 CONTINUED 

20 
06 

-03 
00 
o 1 
00 
13 
07 

37 
-07 
00 
25 
16 
30 
18 

18 43 
02 38 
01 -os 

-04 os 
05 09 
IS 27 

-09 
00 
22 
10 

(l [I 

Otl 
-03 

20 -04 
11 -03 
42 -OS 
20 -03 
04 

-06 

2 1 
18 

-03 
-01 

04 
2 1 

08 -03 
20 -08 

-03 
-04 
-04 
-os 

J.7 
20 

04 -09 
43 21 

23 
26 

09 
15 
17 
22 
07 
22 
21 

15 31 03 
-10 65 

58 
44 
38 
76 
77 

62 
40 
31 
29 

07 
07 
00 

60 -02 
66 -06 

00 
00 03 
00 14 
1)0 13 
00 13 
00 31 
00 -os 
00 01 
00 29 
00 12 
00 10 
00 13 
00 03 
00 24 
00 23 
00 27 
00 35 
00 29 
00 85 
00 ·16 
00 41 

-08 
05 14 
12 18 25 
19 07 25 
!O -11 01 
01 -01 -02 
12 09 14' 
10 03 04 
12 -03 03 
22 }:I 13 

-08 or.:. OEi 
19 17 09 
12 02 -OS 
27 35 15 
14 19 23 
06 19 11 
35 44 40 
27 30 28 
28 34 23 

31 
OS -os 
10 -04 
08 12 
18 23 
22 11 
28 30 
08 03 
37. 29 
20 09 
49 38 
45 47 
37 46 
25 38 
57 54 
60 50 

16 17 18 -.!.1;!..9 _.£2!:L0 _2~1~-!.2~2:...-~2,-,:!3_.!:::.22.4 _=.2 5~...!2~6~..!::2~7_.::.2=-8 _2:::.;9 __ -.:3,-,,-0 

20 
-03 -01 
··02 -02 

00 02 
-03 -01 
-10 04 
-10 -05 

03 02 
-06 -03 

18 10 
13 -05 

-04 00 
05 05 
04 03 

01 
19 21 
17 11 
20 -04 
13 19 
15 19 
18 30 
21 27 
15 19 
32 14 
25 45 
24 40 

03 
02 -02 
11 22 11 
15 09 -03 22 
20 28 07 41 
26 25 -02 35 
15 23 04 25 
12 24 01 33 
32 38 05 48 
30 36 OS 49 

26 
21 56 
09 39 
21 45 
41 74 
37 92 

69 
43 33 
79 59 60 
75 S5 58 92 

Var. 31 3233343536373839404142434445 
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TABLE 2 

Correlations Among Vanab1es for Second Quarter of the bay 

Var. 
1 
2 19 
3 -30 -49 
4 1-1 -32 08 
5 10 lCO -45 
6 -12 -39 95 
7 -23 -45 99 
8 -64 -47 47 
:J-45 -35 40 

10-62 -15 19 
11 -81 -14 26 
12 -56 -29 27 
13 -83 -IS 26 
14 00 -20 81 
15 ·'28 -07 03 
16 -20 -13 06 
17 -15 07 08 
18 -07 -03 08 
19 -05 -04 06 
20 13 12 -06 
21 04 03 19 
22 02 -05 '01 
23 -19 01 07 
24 00 00 00 
2S 03 -11 18 
26 -06 -08 09 
27 -07 -OB 09 
28 00 03 00 
29 08 -02 18 
30 02 OS -03 
31 -Ot! 18 -25 
32 08 -03 07 
33 -05 -11 09 
34 -13 -02 06 
35 -08 -06 -07 
35 01 03 14 
31 00 01 00 
38 07 -12 14 
39 -02 05 01 
40 -02 -11 34 
41 -29 -09 04 
42 -22 -12 08 
43 -03 -15 21 
44 -18 -08 10 
45 -19 -13 24 

-32 
08 -34 
0:1, -40 

-01 -47 
26 -35 

-02 -14 
-08 -14 
-01 -29 
- 12 -14 

02 -15 
-C3 -01 
- 13 - 14 

05 07 
03 -03 
OS -03 

-09 12 
-06 04 

00 -OS 
-07 01 

00 00 
-08 -10 

00 -08 
02 -08 

-02 03 
07 -0 1 

-08 05 
-11 17 
-12 -03 
-09 -11 
-04 -02 

06 -06 
04 04 
01 01 
18 .- 11 
15 05 

-11 -10 
-05 -09 
-12 - 12 
-06 -14 
-02 -08 
-05 -12 

Var. 1 2 3' 4 5 

99 
18 
25 
04 
12 
09 
12 
89 

-05 
02 
07 
07 
04 

-01 
23 

-02 
06 
00 
19 
07 
06 

-01 
2 1 

-02 
-27 

Of: 
07 
00 

.,..12 
16 
01 
18 
04 
38 

-04 
03 
20 
06 
20 

6 

34 
34 56 
13 54 41 
20 51 34 59 
19 62 52 79 
20 54 35 60 
85 03 10 -03 
00 21 17 47 
04 18 09 23 
08 06 09 06 
O(i 04 09 10 
05 08 06 22 

-04 -17 -18 -10 
21 -04 -11-10 

-01 07 -02 -04 
06 06 -03 02 
00 00 00 00 
18 04 02 03 
08 11 -01 07 
08 13 13 01 
00 OJ· -03 -04 
20 -03 00 -05 

-02 -05 -06 -04 
-26 -02 -07 09 

07 06 -05 -04 
09 08 ~4 -Ql 
03 18 .5 lJ3 

-09 12 04 10 
15 -02 -04 -01 
00 -04 -04 09 
17 -07 02 ·-09 
03 -07 05 -,08 
36 03 -04 100 
01 28174\7 
06 18 10 23 
21 12 OS OS 
09 19 08 20 
23 21 10 29 

j' o 9 10 

5 1 
91 48 
01 03 -01 
24 32 
20 16 
01 04 
00 07 
09 17 

-10 -11 
-09 -08 
00 -03 
09 -05 
00 00 

-01 06 
03 08 
04 16 

-04 -06 
-04 -05 
-04 -06 
00 01 
00 -oz 

-04 02 
12 00 
12 09 

-03 00 
06 -05 

-OS 02 
-01 -03 

04 01 
26 32 
20 16 
02 13 
16 19 
18 22 

31 -07 
27' -03' 39 
03 07 05 
02 05 01 
04 00 20 

-09 -04 -03 
-03 25 -05 
-04 -01 - 14 

13 07 00 
00 00 00 

-06 21 -05 
04 06 10 
00 10 -OS 

-05 00 -07 
-OS 16 -13 
-05 01 -02 

07 -20 15 
-01 11 16 
-01 00 -07 

11 -09 -03 
16 -14 12 
01 20 08 
OS -02 07 

-06 17 07 
01 00 -08 
07 40 -02 
33 -07 99 
28 .. 02 39 

-04 22 -02 
21 03 '17 
24 1) 69 

11 12 13 14 15 

, 
, 

Var. 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 
42 
43 
44 
45 

Vor. 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

04 
-08 
-04 

04 
-02 
-is 
-03 

OC 
-02 

36 
-04 

OS 
2 1 
04 

-03 
08 -03 
03 07 

00 06 
27 -04 -04 
00 00 00 
01 -05 06 

-07 -03 

'fl\BLE 2 CONTINUED 

07 
00 
03 
00 
10 

14 
12 05 
00 00 00 
04 04 14 

IS -02 03 02 

, . 
00 
00 -03 26 

-01 
09 
15 11 -06 -12 01 12 -08 00 10 

-02 -02 -02 -02 
-06 -os 00 07 

-02 03 
-02 

18 
11 
00 

04 -01 
09 -os 

-02 -02 
00 -06 
00 -14 
04 19 

-04 -04 
03 os 04 00 
10 07 05 22 
08 
11 

-03 
06 
54 
98 
09 
49 
43 

05 00 -08 
10 04 07 
11 -01 -02 
13 12 12 
06 -0 1 17 
24 00 -05 
09 -03 01 
19 
21 

00 
08 

14 
20 

-05 
03 
07 

-03 
07 
07 

-03 -04 23 
09 20 -03 
32 09 -02 

-07 -06 11 
-03 -14 -01 

06 -05 -07 
o~ -08 
07 -01 

-04 
-05 

07 
-07 

02 
03 
00 
o 1 
02 

14 
-14 

07 
10 
17 

-02 
as 
10 
12 
16 

17 
-06 

1 1 
-01 

43 
-05 

02 
03 
1 1 
28 

-04 
00 
07 
07 
37 

-15 
- 13 

OS 
05 
18 

-01 
02 
11 
04 
07 

00 21 
00 09 
00 -02 
00 -05 
00 07 

14 
06 

00 
00 
00 
00 
00 
00 

-17 
04 

-09 
14 

00 
00 
00 

09 
24 

-04 
00 -02 
00 84 

14 
22 

00 
00 

16 17 18 19 20 21 22 23 24 25 

00 
05 -08 

_.)3 -05 
00 ··03 

·,04 08 
03 09 

-05 -01 
03 07 

-09 14 
14 18 
00 18 

-04 06 
14 30 
10 31 

00 
-11 00 

09 -07 
-08 -11 

12 -09 
09 -09 
17 00 

-06 -01 
04 08 
14 06 
07 -01 
! (' -0-\ 

14 
-08 -11 

04 17 -03 
02 06 02 

-iO 22 -06 
12 09 08 
04 11 09 

-08 05 -13 
1 ~ 18' 10 
08 27 04 

25 
22 21 
08 -08 
12 00 
19 10 
42 21 
44 27 

-01 
08 
25 
25 
58 

-01 
-05 

02 
06 
04 
05 
18 
01 
15 
12 

-06 
15 

-02 
09 
14 
28 
39 
28 
23 

26 

53 
00 
79 
71 

-04 
-06 

10 
-04 
-05 
-12 

OS 
00 

-07 
-06 

02 
08 
04 

-05 
02 
42 
00 
04 

27 

11 
5 1 
46 

07 
-01 
-03 

01 
-04 
-02 
-04 
-03 
-05 

07 
06 
01 

-07 
-02 

23 
-01 
-01 

28 

23 
29 

16 

07 
-05 -03 
-09 -07 

00 -04 
01 -02 
06 -04 
Ii' -03 

-14 -05 
26 21 

-12 -14 
21 04 

-13 -O/~ 

-07 02 
06 04 
03 05 
09 07 

29 30 

89 

Var. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
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17 TABLE 3 CONTINUED 

TABLr: 3 
Va,r. Correlations Among Variables for Third Quarter of the Doy 

-0 _, 

17 01 
Var. 18 -01 -04 

1 19 -15 -05 -06 ". 
2 09 20 -10 -06 -03 -04 
3 -13 -49 2 1 08 -02 -07 0& 02 
'1 14 -31 -03 22, 12 -03 01 -04 ...,04 22 
5 09 10C -46 -32 23 -04 -05 -0. 03 02 09 10 
6 22 -33 82 -06 -29 24 00 00 00 00 00 00 00 00 
7 03 -43 96 -04 ~39 9S 25 01 -06 01 01 -04 16 33 -10 ' Oll 
8 -65 -35 50 01 -36 -07 25 26 08 -07 -03 -04 11 -07 03 04 00 02 

27 OS -01 02 01 02 22 08 -04 00 03 -06 9 -42 -20 35 OS -,20 -06 17 70 
20 29 04 OS -12 -07 02 09 00 00 10 -03 04 10 -81 -10 15 -13 -, 11 -22 -02 68 48 
29 07 -06 -06 -01 -02 03 01 04 00 -02 -02 07 01 11 -84 -07 12 - IS -07 -17 -01 55 32 76 
30 09 03 09 -06 04 03 10 -C6 00 04 15 -02 -06 07 12 -63 -14 27 -08 -14 -11 11 69 55 84 54 
31 01 -02 00 -03 -07 00 00 07 00 -10 03 10 0" -07 -08 - .... 

13 -03 -" 8 15 -13 -09 -17 00 59 35 66 88 54 
32 13 06 -13 -06 03 -11 -10 03 00 -09 04 -08 10 -04 -02 

14 17 -18 78 -1:) - ,':4 86 85 06 03 -10 -l·j 01 -14 
33 05 -06 -09 -02 09 13 -01 -01 00 03 08 02 09 -OS -06 

15 -40 04 1:3 -ll 04 -09 03 38 24 50 33 42 27 00 
34 15 14 13 -09 02 -01 -03 11 00 -OS 02 -01 -07 01 IS 

-21 02 07 -OS 02 -03 03 20 09 32 22 29 15 -02 40 , 
35 -03 -05 09 -14 11 OS -05 04 00 05 -03 03 00 -11 -01 

16 
17 09 12 -OS C5 12 01 -03 -12 -19 -10 -07 -12 -08 03 -03 

J6 06 08 19 11 -02 06 00 -01 OJ l.~ -04 -03 07 03 -01 
18 07 06 -06 01 06 -01 -03 -08 -06 -02 -04 OU -05 01 08 

37 02 00 19 -OS 00 -11 -01 -04 00 15 04 -OS 05 -04 02 
19 01 03 00 -10 03 02 01 -03 04 -07 -03 -06 -01 08 -03 

38 -04 01 13 0::1 -09 22 18 -01 00 16 -06 06 13 05 03 
20 -04 01 02 -08 01 -04 -01 019 OS 04 10 02 11 -04 -06 

39 -02 -13 2'4 06 00 03 12 -02 00 07 02 00 02 13 03 
21 07 -10 10 -06 -10 12 12 -01 -02 -08 -06 -04 -05 04 02 

40 12 -01 -07 12 1 1 42 SO 1 1 00 21 -08 10 04 OS 07 
22 -02 -09 06 OS -09 OS OS 03 -03 -02 00 -02 -01 -01 -06 

4 1 55 -03 07 -06 -07 03 -03 -09 00 -01 06 04 29 13 02 
23 07 -04 -02 -01 -04 01 00 -05 -06 -10 -08 -09 -06 -03 -09 

42 99 18 -01 -16 -10 07 11 -04 00 00 07 04 29 06 09 
24 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

43 09 -08 01 -02 01 16 32 -07 00 86 45 25 21 -I) 1 08 
25 -11 -IS 14 06 -14 05 10 16 18 04 OS 08 09 04 -01 

44 52 -04 14 -G3 -03 23 24 01 00 21 i2 IS 33 16 11 
26 -07 -08 02 06 -08 -02 00 08 11 11 06 09 06 -05 04 

45 SO -04 07 01 01 38 38 02 00 27 08 14 30 18 O,} 
27 -13 -15 07 06 -IS -04 03 18 12 02 11 04 16 -12 03 
28 -04 01 03 03 01 01 03 05 09 09 01 17 -02 03 26 

ViH. 16 17 l8 19 20 21 ' 22 23 24 2S 26 27 28 ;~O 
29 -20 02 04 -19 02 -01 02 09 07 17 29 10 24 -03 13 

, 
" 

30 -01 07 11 -12 07 09 11 07 05 05 04 06 -01 11 00 
32 -12 31 01 17 -19 11 17 -12 -16 -IS -09 -03 -06 -04 -08 -18 02 
33 03 08 32 -16 01 -OS -06 00 -10 -07 09 02 12 09 10 13 -08 06 
3<'1 04 -as -06 33 -01 08 02 -0;) 09 -01 01 06 08 08 08 04 04 06 09 
35 -CIS 03 06 -08 34 -01 08 -08 -02 08 -02 -os -11 -07 -06 -04 -(' 5 -01 -01 -06 
36 -03 -04 -04 28 -06 35 06 00 07 -02 01 07 07 -01 05 -07 -08 -0 I, -05 OS 01 ' 
37 -os 07 -16 09 07 IS 36 -01 09 05 -08 09 06 06 -01 -03' -02 02 ' 03 - -01' 07 11' 
38 04 -01 08 00 -04 10 06 37 12 -03 -02 -01 -03 0-1 01 -09 -03 -11 -14 -07 -16 -05 06 
39 -05 -06 13 06 06 22 -01 02 38 -01 -02 -12 -02 -03 -12 -12 -03 -04 -04 -OS 01 00 -15 02 
40 -04 -01 2 1 05 07 06 -os 08 IS 39 -07 12 -08 -16 11 -10 -09 03 -03 14 10 12 05 -09 06 
4 1 02 08 09 -02 00 11 06 02 OS 00 40 07 -14 31 -03 -13 33 34 03 00 -08 -06 -01 -os 30 -02 
42 00 14 04 17 -03 08 02 -03 -04 12 54 

41 -40 03 13 -11 04 -08 03 38 24 52 34 44 28 00 98 . . 
43 -os -06 07 -O~ 04 07 14 13 07 16 07 08 

42 -19 04 06 -04 04 -03 02 17 06 30 20 27 13 -01 38 
," 44 06 08 18 03' 09 19 11 2 1 18 22 88 50 3 1 

43 -16 -19 15 10 -19 02 10 22 24 10 09 14 14 -02 06 
45 04 09 23 03 11) 20 08 24 24 52 78 48 33 92 

44 -36 00 14 -14 00 -OS 06 34 20 43 29 38 25 -01 86 
45 -32 -04 2 1 -12 -03 04 14 33 19 38 26 36 22 06 75 

Var. 31 32 33 ' 34 35 36 37 38 39 40 'U 42 43 44 45 Val'. 1 2 3 4 5 6 7 8 9 l~ 11 J2 13 14 15 

... ............ -..... -, , 

" 
I, 

LJ 
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TABLe 4 

Correla tlO:1S Amanq Variables for Fourth Quarter of the Ddy 

Var. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
Ie 
19 
£0 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
;)4 

35 
3G 
37 
38 
39 
40 
41 
42 
43 
44 
·15 

03 
-07 ·-57 

06 -40 2S 
04 100 -53 
16 -/15 90 
04 -53 98 

-53 -42 51 
-42 -18 30 
-63 -02 06 
-75 01 01 
-51 -21 17 
-71 -06 03 

14 -26 79 
-39 -01 11 
-03 -08 11 
08 -OS 26 

-06 13 -08 
10 -08 is 
07 - 15 19 
18 -15 35 
16 -09 19 
08 -10 16 
OS 03 05 

-18 0·1 -05 
-02 -01 OB 
-14 -01 09 
-19 00 -06 

09 -04 05 
10 -07 08 
08 19 -19 
02 11 -28 
00 -12 03 
05 02 -03 

-02 -04 -07 
11 00 09 
06 -11 13 
08 -07 ('2 
OS ·-03 -02 
18 -21 50 

-37 -03 13 
00 -09 18 

-23 02 00 
-05 -10 22 

04 -16 37 

Vilr. 1 2 3 

-39 
21 -I) 1 
24 -48 
12 -41 
21 - 18 
OS -03 

-16 00 
17 -21 

-or. -07 
09 -21 

-07 -01 
05 -08 
04 -04 

-09 13 
10 -07 
OS -14 
09 -14 
10 -08 
08 -09 

-13 03 
-09 03 

05 -01 
02 00 
02 -01 
12 -04 
14 -06 
05 18 

-05 09 
-02 -12 

10 02 
0·8 -05 
06 01 

-06 -11 
04 -07 

-06 -en 
16 -18 

-05 -03 
OS -08 

-os 02 
07 -10 
12 -14 

<1 5 

97 
09 
04 

-14 
-16 
-03 
-17 
86 

··03 
09 
28 

-08 
18 
27 
38 
25 
23 
05 

-13 
09 
OS 

-08 
09 
09 

-15 
-28 

04 
01 

-08 
09 
It} 
02 

-02 
55 

-01 
17 

-08 
19 
37 

6 

:>2 
19 

-03 
-08 

-01 
g;J 
()4 

11 
28 

-09 
17 
22 
38 
22 
19 
05 

-0') 
09 
07 

-07 
07 
09 

-17 
-28 

03 
-01 
-07 

10 
15 
n 

-02 
53 
06 
18 

-04 
2 I. 
3;'/ 

7 

61 
47 44 
39 24 40 
49 52 79 
45 27 45 
07 -04 -11 
3'; 13 39 
CI8 -02 14 
(14 01 -03 

-03 -15 -10 
GO -09 -14 

-09 -18 -os 
(14 -01 -16 

·-07 -12 -21 
-09 -05 -11 

02 03 -04 
14 07 -04 
01 -05 -07 
11 -02 04 
04 06 05 

-05 -08 -06 
-01 00 -12 
-16 -09 -06 
-ll -08 01 
-01 -08 -09 
-07 -09 -14 

03 08 02 
01 07 -07 

-07 -10 -02 
01 02 -os 
00 -01 -07 
04 -10 -22 
34 12 40 
08 -02 12 
16 04 -04 
14 -01 01 
11 -06 -09 

28 
82 

-18 
13 
07 

-09 
11 

-09 
-05 
-18 
-02 
··08 
-03 

18 
12 
07 
2 1 

-02 
-02 
-05 
00 
06 

-07 
08 

··07 
-06 
-09 
05 

-IS 
14 
04 
25 
02 

-os 

40 
-03 
34 
17 

-0 ! 
-10 
-16 
-07 
-08 
-10 
-11 
-05 
-02 
-02 

08 
07 

-07 
-04 
-09 

00 
-os 
-16 

12 
-05 
-,)3 

06 
-04 
-10 

35 
15 
01 
07 
00 

-17 
20 -01 

07 
23 

07 
- 11 

11 
-11 

19 
06 
10 

-05 
-16 
-11 
-10 
-03 

17 
13 
08 
24 
o I 

-01 
-08 

02 
01 

-10 
09 

-09 
-10 
-13 
09 

-11 
20 
04 
25 
03 

-03 

-01 
08 
21 
34 

-03 
03 
16 

26 03 
20 -09 
09 -0 1 

-12 
09 
07 

-09 
06 
00 

-14 
-25 
?03 
-06 
-14 

06 
22 

-01 
-09 

56 
01 
14 

-07 
14 
35 

17 
15 
31 
00 
11 
12 

- 11 
03 
06 
18 
IG 
07 

-02 
13 

-os 
12 
97 
20 
27 
61 
49 

8 9 10 11 12 13 14 15 

\far. 
17 
lA 
18 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

TABLE 4 CONTINUED 

06 
07 05 

-12 11 01 
-04 00 CO 08 

18 06 -0 1 14 13 
11 0 1 -04 15 0') 33 

-01 21 -U3 -01 10 13 
08 21 -OS -06 -07 -04 
04 -08 0·1 -OS - 10 09 
13 00 11 03 07 20 

-02 15 0 G -06 -04 18 
06 -16 -06 -01 -05 -03 
16 06 04 06 15 25 
23 17 03 04 07 21 

-14 -06 11 01 05 -01 
04 -04 00 -09 -09 -07 
15 -05 16 -02 05 11 

-06 -02 03 14 -04 09 
-02 -06 03 -04 00 06 

03 10 01 02 -16 3(1 

-01 06 -01 -05 04 17 
-04 -06 -13 00 01 14 

as 10 -14 -04 09 10 
23 2 1 06 17 23 65 
42 07 11 -0& 02 19 
95 34 08 -08 -04 19 
09 -OG 07 -04 -08 19 
30 09 07 07 15 65 
32 16 08 14 19 72 

11 
08 02 
06 19 10 

-01. 06 -01 10 
04 08 11 OS -02 

-07 -10 15 02 11 10 

09 
-04 -05 
-Ol -Q5 

11 04 
02 00 
03 -·05 
22 00 
J4 06 
09 -10 

-01 - 15 
15 -11 
12 -02 
11 01 
09 -,)4 
17 09 
08 -02 

-03 17 
5 1 14 
06 -08 
10 '15 
03 -04 
48 01 
5-1 09 

0'1 -02 10 -02 08 13 -11 
-06 -01 03 -02 08 04 04 -10 
-05 -05 26 12 -01 20 22 07 
-13 04 09 15 I-I 08 -02 11 
-11 02 12 -07 -03 06 00 -06 

02 -01 22 10 07 03 06 -02 
11 11 30 32 25 28 18 25 
05 04 32 29 16 23 20 20 

-02 
-04 12 

04 -02 
o 1 Q~ 

15 08 
-04 14 
-04 -03 

09 00 
0,] 18 

-os 18 
-03 05 
-04 -0 1 

07 05 
-05 OC 

13 04 
05 .4 
01 16 
13 02 

-02 86 
-01 30 

03 28 

11 
-03 17 

08 28 
10 22 
15 60 
15 84 

11 
08 
09 
05 
02 

-03 
12 
03 
11 
07 
04 
01 
1 1 
20 
Ii 
12 
49 
3 ·1 
3 1 

4 1 
27 
6·1 
53 

01 
11 -01 
11 02 
04 13 

-01 04 
04 09 
12 -05 
00 -04 
05 02 
01 01 

~06 -04 
06 08 
17 ·04 
28 02 
03 01 
23 27 
2i 09 
27 03 

06 
31 45 
3S 41 

. 20 

27 
09 00 
07 05 
10 04 
2 1 16 
17 18 
G8 12 
06 02 
07 06 
12 06 
32 27 
15 17 
17 27 
13 16. 
-17 37 
46 30 

92 

Var. 31 32 33 34 35 36 37 3(1 39 40 41 ·12 43 44 '15 

- '" .......... _ .. ---,. ..... _ .. _-----------..-..._--.... _,,---
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22 TABLE 5 

TABLE 5 CONTINUED Correlations Among Variables for Total Across All Quarters of the Day 

Var. 
Var. 

17 07 1 
18 04 12 2 08 
19 -04 08 05 3 -14 -52 
20 04 01 00 08 4 09 -35 12 
21 21 15 09 26 16 5 08 100 -48 -35 
22 1:1 14 11 21 12 57 6 08 -41 87 20 -37 
23 06 12 -03 01 08 14 14 7 -04 -48 97 17 -44 96 
24 05 15 -02 -02 -03 04 05 -02 8 -49 -30 41 -12 -30 -09 18 
25 19 05 10 10 03 35 37 05 03 9 -41 -27 35 24 -26 12 26 L\8 
26 20 01 04 09 11 17 16 08 -01 !7 10 -63 -11 13 02 -11 -07 O/i 43 45 
27 06 16 07 02 02 29 20 00 04 13 04 11 -82 -05 10 -11 -06 -07 02 39 29 52 
2B 11 -02 06 04 00 19 20 01 03 17 06 10 I? -56 -20 22 06 -20 01 .13 46 53 82 44 29 19 11 09 16 15 46 44 06 14 25 12 19 18 13 -81 -08 13 -10 -08 -06 OL~ 42. 30 52 87 46 30 21 17 17 15 08 40 32 04 01 26 13 14 17 37 14 12 -21 79 00 -17 82 83 07 02 -07 -12 00 -11 31 01 -01 07 02 02 09 15 01 -01 04 07 05 11 12 04 15 -25 -03 08 14 -03 16 12 -11 15 32 17 27 18 -0 J 32 21 -03 -09 -09 04 -10 -07 03 04 01 06 -07 -04 -04 -06 16 -07 -08 07 08 -08 15 1 i( -11 03 19 09 17 08 o i. 46 33 17 01 09 07 11 26 26 00 05 28 17 09 15 18 13 17 05 -02 12 03 -01 13 13 00 -03 -01 -06 -03 -05 12 00 34 -02 09 17 17 04 41 37 00 02 22 04 16 15 35 34 18 03 01 -01 00 00 -02 -01 01 -06 -03 -01 -03 -02 00 -03 35 05 00 08 08 09 26 25 03 01 14 10 06 06 2S 22 19 09 -07 10 02 -07 11 11 -01 -03 -06 -06 -07 -06 07 -01 36 10 13 13 16 00 36 25 01 00 16 11 10 13 24 24 20 06 -05 07 00 -05 12 09 -08 -09 -05 -03 -07 -02 07 04 37 07 07 03 01 04 22 ~3 07 08 17 05 04 09 15 11 21 18 -14 19 -04 -13 22 22 ··03 -07 -11 -13 -07 -13 18 00 38 14 03 -01 04 06 22 21 06 00 19 09 04 04 16 11 22 14 -11 10 01 -11 16 13 -10 -09 -1.0 -07 -07 -11 10 -02 39 04 04 -03 02 08 06 09 07 06 09 OE- 03 01 10 03 23 03 -06 06 05 -06 14 10 -13 -04 -06 -04 -07 -03 07 04 40 16 24 19 28 18 76 70 11 09 38 17 29 22 51 44 24 03 01 03 -07 01 03 03 00 00 '~02 -02 -03 -02 05 -01 41 S9 01 -02 -02 04 04 02 05 00 17 20 05 02 06 02 25 02 -10 05 02 -10 10 08 -0:3 03 00 02 01 -01 00 14 42 98 ?o8 06 -02 04 24 21 08 09 20 20 09 11 20 23 26 00 -07 08 07 -06 14 12 -09 -02 01 04 02 02 06 18 ll3 25 08 12 12 07 43 42 07 04 89 48 37 34 31 3 1 27 -03 -09 09 00 -08 06 08 07 04 -01 02 04 02 02 05 44 S5 13 10 18 18 59 55 14 OS 49 34 25 22 46 37 28 -03 00 -04 -03 -01 -06 -05 03 -01 00 06 01 03 -06 00 45 46 21 16 25 20 75 70 15 08 52 3 : 30 24 56 45 29 10 -06 07 -02 -05 09 08 -04 -05 -04 -03 -04 -04 05 03 

11 -06 06 -01 -06 06 07 00 -04 -07 -04 -04 -06 o::! 0" 16 17 18 19 20 21 22 2~ 21 ~6 2Z 28 29 30 
30 - I- Var. 31 04 12 -18 01 11 -13 -lb -t2 -09 02 -03 -04 -03 -15 00 
32 -07 03 -05 04 03 04 -01 -16 00 03 06 05 07 -05 32 32 -01 .33 03 -05 01 -04 -06 06 04 -08 -02 -03 02 -02 00 -01 09 33 10 03 34 13 -08 03 -09 -08 -0 ? 0) 11 -09 -12 -09 -13 -11 03 -23 34 11 -18 14 35 04 -·04 00 00 -04 -01 00 02 00 -03 00 02 01 -03 02 35 04 -02 11 25 36 10 -01 07 -01 00 0" 09 -03 -02 -07 -06 -05 -08 06 02 36 06 -02 16 22 09 

.\ '. 
37 07 ··0:' 04 -04 -07 10 07 -10 -08 -04 -04 -06 -06 06 02 37 -01 02 14 12 14 14 38 05 -08 04 10 -08 13 09 -15 -01 -07 -06 02 -06 02 20 38 03 13 16 -02 09 15 OS 39 -02 02 00 02 02 03 02 -04 01 -01 04 02 03 -03 06 39 -03 08 09 01 08 08 03 13 40 20 -18 28 -07 -17 2'1 29 05 -08 -12 -13 -08 -14 29 -12 40 09 -16 33 S2 24 35 24 13 09 41 -24 -04 G3 15 -04 17 13 -12 j4 32 17 28 18 00 99 41 00 33 11 -21 03 03 03 2 1 06 -08 /12 -06 -08 09 08 -08 17 14 -11 02 18 07 16 07 04 44 42 01 20 17 00 05 13 09 14 05 21 57 43 00 -12 08 03 -12 13 11 -08 02 00 04 02 01 02 19 43 09 01 32 25 17 21 17 19 10 46 2 1 26 44 -02 -12 14 09 -12 25 20 -16 02 11 03 11 02 06 66 40i 15 23 36 23 27 32 24 41 22 51 69 56 59 45 06 -16 22 03 -16 29 27 -09 -01 03 -03 05 -04 17 41 45 16 10 40 39 30 38 27 35 20 80 46 49 62 91 
Vur. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Var. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
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Intercorrelations among the police (critenon) variables show some 

correlation between certain variables I but the only real,~y' substantial corre

lations arc between those variables that were combined.im'o composites and 

the respective composites. 

Correlations between variables, in the police and'vi.cather sets at vari-

ables are I as expected, generally lower than tho,se within' sets, that is, 

among police or weather varial.Jles. It is noteworthy t ther~fore I that some of 

the correlations b€.tv,,'een police and weather variables not only are fairly high, 

but are also consistent 'across time ~eriods. In particular, variables <'W) 

Assist and (41) l\ccidents combined have rather substantial correlati.:.ms with 

a number of the weather variables, and with the SCime weather variables I in 

most of the time periods. Only six of thE: 30 police v~riables included failed 

to show more significant correlations with weather variables than could be 

accounted for by chance. MoreOver I many of the police variables had such 

low frequencies, even after combination in six-hour totals t that the high 

degree of skew would tenq to limit the correlations. Most important, how

ever. the police-by-weather correlations as a whole Bre quite obviously 

highly significant. 

Criterion Factor Analysi,§ 

Each of the {ive correlation matrices was factored by the Criterio .• 

Factorization Method using each of the nine selected ?olice variables in 

turn as the criterion. This involved forty-five analyses I each of which was 

terminated whe~ all of the residual validity coefficients were less than .005 

, . 

• I 

" .. 1 

7.4 

in abSlolute value. USlng an assumed average re}iability of .95 for all of 

tht! prE1dictors, the f~3tlmated reliC\bility of each Enctor was computed. Only 

factors: with estimated relia~ilities of at least .50 were entered into rotation. 

The reduced factor matrices were then rotated separately by the Varimax' 

Method f followed by extension of the rotated factors to the criterion variable. 

The obtained approximate multiple correlations for each of the five time 

periods and each of the nine criterion var~dblcs are presented in Table 0, 

along lovith the means of the criterion variables. It is readily ~pparcnt thut 

criterion variables (40) /\ssist and (41) Accidents combined not only have the 

r.igr.es\: mult!;plcl correlations, but also that these high multiple correlcltions 

. are consis tent over the four quarters of the arid for the total day. 

It was noted that these two variables also represent the two categories 

of polie\';) calls with the highest mean number of incidents. In order to deter-

mine whether this was a gE!neral result, the multiple correlations wore cor-

related with the respective means over the nine criterion variables. The 

resulting correlations, for the five time periods, ranged from. 80 to .93, and 

were all significant beyond the. 01 level of significance. Comparison dcross 

the four quarters of the day for each variable also showed a relationship 

between mean number of incidents and magnitude of the obtained multiple 

correlations. If the correlations between police and weather variables were 

essentially random und primarily the ros ult of sampling varia lions I the trend 

should be expected to be in just the opposite direction. That is I increases 

in the number of incidents should make the criterion variables more stable, 

thereby reducing the correlations and, conr;equently, tho multiple correlations. 
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The most likely explanation of the: obtained relationshlp between criterion 

means and multiple correlations is that the lower the mean, the grouter the 

degree of skew in the criterion; extreme skew tends to reduc~:the correlation 

of the skewed variable with another, This is illustrated Wlth variable (24) 

Mad dog, which hCld only three POliC8 calls in all 712 quarter-day periods; 

it would have been very surpnsing if this variable had a subs'tantial cor-

relation with any other variable,' It appears that the higher the 'mean, the 

higher the ratlO of true to error '/ariance in the criterion variable, with t.he 

result that variables with higher mean numbers of incidents tend to be more 

stable than il.frequently occuring categories of police calls, 

In addition to Assist Clnd Accidents combined, variables (21) Distur-

banc~, (22) Domestic distu-:bance, and (43) Drunks combined also have sig-

nificant multiple correlations for one or more time periods, These signifi-' 

cance levels are based on the assumption of 14 predictor variables. In view 

of the redundancy among several of the predictor variables, however I the 

actual rank of the matrix of intercorrelattons among the predictors is almost 

certainly less than 14" and is probably about 7 to 10, The levels of signifi-

cance reported here are therefore probably highly conservative. Using the 

conservative levels of significance, 13 of the 45 mUltiple correlations are 

significant at the. 05 level and 9 are significant at the. 01 level, fdr more 

than could be attributed to sampling error • 

The multiple correlations, of course, determine whether or not police 

calls can be predicted from weather patterns. It is also necessary to deter-

mine the reliability of the predic~ion. The factors derived by the Criterion 
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Factorization Method arc of considerable aId in determining rehability. By 

comparing factors across tIme periods, it C.:ln be determined '..vhich, if any, 

of the factors LIre consistent. Factors WhICh are not consistent across time 

period~; may be time-speciilc; however, It is not feasible to decide '""hether 

they arc time-specIfic or due to error, \'.;itho;lt replication. 

Ordinary regressio"l, or beta, weights nre difficult to interpret be

cause they are based on the assumption that the criterion is composed of a 

single factor; that is, separate components of the criterion, including sam-

pling error, are lumped together into a single set of beta weights. This 

procedure of -;ombining all components into a single composite leads to the 

well -known phenomenon of suppressor variables, which Gomplicates inter;" 

pretation grp.~tly. Crifac factors, on the other hand, separate the predic

table components of the criterion, so that stable components can be matched 

across different samples. Factors which do not match might then be con-

sidered to be essentially composed of specific and error variance. 

Research with the Crifac Method has indicated the need for rotation of 

the factors in order to maximize the meaningfulness of the results. Accord-

ingly, the 45 factor m<ltrices of this study were all rotated by the Varimax 

Method. T!1e Varimax mtatiO:1S did indeed clear up the factor patterns to a 

considerable extent. Consequently, the rotated factors are discussed here 

in preference to the unrotated factors. Some problems of rotation appeared, 

however, which tend to offset to some extent the value of the rotation. These 

probl~ms are discussp.d in detail in a subsequent section. 

i 

1 

I 
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The Varimax-rotllwd factors are presented in Tables 7 through 15, in 

the order In which the criterion variables appeared in the onginal con-elation 

mlltrix. The unrotated factors am included in the Appendix, in the same order. 

All factors were listed in rearranged order to permit side-by-side compari-

son of factors thut ma tched acres s time periods. The bottom roW" of each 

factor matrix, labelled "99," represents loadings of tnt} criterion on the 

resr:ective factors. If a criterion loadlng is neglltive, the entire factor may 

be consider::l to be reversed. In describing the factors, a pos.itive loading 

is "high" and a negative loading is "10"""." The terms "high" and "low," of 

course, an;! r..!1aUve to the range of values included for that variable. For 

example, "high," appUed to a temperature factor, is intended to indicate 

that temperatures greater than the mean temperatufl:~ are associatea with 

frequencies of the criterion which are above the criterion mean. 

Cri terion Factors 

Assault. After Varimax rotation, variable (17) Assault (see Table 7) 

shows three factors which might be tentatively identified as matching across 

at least several time periods. 

Factor A, which appears for all but the third quarter of the day, clearly 

represents temperature. Loadings of the criterion range from. 08 to .30. It 

is noteworthy that the highest loadings of the criterion variable are in those 

quarters of the day having the highest mean number of inCidents, rather than 

the quarters having the highest multiple correlations. Coefficients of con-

gruence among the time-period components of Factor A range from .89 to .97. 

This factor can, t:1erefore, be considered consis tent across time periods • 
. { 

l.. 
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Varlabl~_ 

1. Visibility 
2. Sea Level PresSurf! 
3. Dew point T(;!mp. 
4. Wind Speed 
5. Station Pressure 
6. Dry Bulb Tep~p. 

7. Wet Bulb Temp. 
'. 8. Re1a ti ve Rum idi ty 

9. Total Sky Cover 
10. Precip., No. Rrs. 

11. Fog, No'. Rrs. 

12. Precip., Dichot. 
13. Foy, ulchotom()Us 

14. Day No. 

99. Assault 

J 
L 

"I 

I 
~ 
f 
j 
. 1 
1 

.' 

TABLE 7 

Vi-lrimax Factors from Criterion Variable 17, Assault, by Time Periods 

Factor A Factor B Fa,ctor C 

Quarter Quarter OUwrter 

2 3 4 Tot. i L _L _4_ Tot. J. 2_ . ..-L .-L Tot. 

- -.--
05 08 12 34 93 -87 84 -8? -lb 03 -08 -00 

-52 23 -26 -4.2 o l -12 30 -09 -62 94 60 93 

95 -91 90 8'? -04, 24 -53 19 210 -25 00 -34 .. 
13 -00 13 2'1 29 -10 11 05 64 -19-17 -51 

t. 

-48 18 -21 -38 02 -12 29 -09 -&2 ')5 62 94 

94 -97 92 J2' 07 03 -10 -13 U7 -15 22 -24 

95 -95 93 SO 01 15 -35 04 19-20 11 -30 

45 -12 23 -05 -48 70 -83 75 :20 ~39 -28 -30 

14 -19 17 01 -20 53 -59 66 ,74 -14 ~51 -12 

-11 00 00 -25 -40 81 -84 83 :59 -04 -00 10 

-05 -07 -21 -35 -92 88 -81 66 03 00 20 -01 

-07 -04 '07 -15 . -46 75 -79 77 68 -21 -13 -10 

-02-07 -22 -33 -91 88 -80 68 05 .;.00 16 -10 

85 -94 89. 86 12 -08 -17 -15· . -10 (\1 30 -06 

12 -08 30 lr~ 04 07 11 -03 09 11 18 03 

0' 

.. 
" 

TABLE 7 CONTINUED 

Residual Factor~ 

Variable Quarter 
1 2 3 2 

l. Visibility -0 -:) --04 U'J 7j"g 

2. Se.;) Level Pressure 05 - is -43 -00 

3. Dew Point Temp. 07 10 05 05 

4. Wind Speed 26 e3 84 01 

5. Station Pressure 06 -15 -44 -00 

6. Dry Bulb Temp. -03 04 -01 -00 

7 • Wet Bulb Temp. 01 08 02 02 

8. Relative Humidity 39 16 11 19 

9. Total Sky Cover -02 64 -21 -03 

10. Precip., No. Hrs. 44 07 -02 -06 

11. Fog, No. Hrs. 00 -07 -01 -15 

12. Precip., Dichot. 08 11 -04 -07 

13. Fog, Dichotomous -00 -11 -01 06 

14. Day No. 01 -02 -05 -03 

93. Assault 13 Of 09 25 

w 
o 

N 
W 
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Factor S, which appear~ tor ci'ich of the four qt.:arters of the day, but 

not for the total day, appears to be esserltially a precipitation-fog factor. 

Tho direction of the signs indicates tnat it. is the absence of precipitation 

and fog which leads to an increase in assaults, except for the second 

quarter. As will be c.iscussed more fully below, it is not clear wheth8r the 

change of sign of plecllction for the second quarter indicates a different 

relationship between assaults and precipitation-fog for this one part of the 

day, or whether the sign of the criterion is inconsistent as an artifactual 

result of the rotation. Coefficients of congruence alTlong the components 

of Factor B r.lnge from .86 to .98. Except for the direction of the loading 

of the criter!or-, therefore, Factor B appe,:irs quite consistent across time 

fJ\!riods. 

Factor C. which l1kl~ Factor B appears only for the four separate 

quarters of the day, presents a somewhat less clear match of factors dr.ross 

time periods. The two measures of pressure appear among the higher factor 

loadings, but Wind sr;l~od and Total sky cover along with the two precipi-

ttltion variables all appear for the fir::t quarter. The coefficients of con-

gruence among the components of Factor C range from. 69 to .96, and only 

the seccnd and fourth quarters can be considered as definitely denoting the 

same factor. The first quarter, besides having loadings for additional var-

1ables, has d criterion loading in the opposite direction from that of the 

other time periods. Factor C, then, can be identHled as a possible'i but 
• 

uncertain, match. 

t. ' tV!"t ~'~'~h_' ___________________ *~~ ______________________________________ ~ __ ~ ____ ~_~ ___ ~~ 

.," , , , , 
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The only noteworthy obsC'rva :100 conc.:erning the remai n~ rig. unma tched , 

(actors is that the Varimax rotation completely changed the character of ,tho 

. fifth factor for the second qunrter of the day. After rotation~ thi:3 factor has 

only three rather lo\,; loadings, although the criterion has a ratliqr high load-

ing. In fact, the criter~u'1 takes r) higher loading on this f~::::tor thcJn on any 

other factor from any t~me period. This fi,nding, like that of the incons ~s tent 

direction of othenvise clearly mi'ltching factor:; I appears for many of the 

. r;riterion variables, and it is not clear whether this should be considered a 

true result or an artifact of the Varimax rotation. 

Demented Person. VarlClble (20; Demen.ed Person (see Table 8) pro-

duced two reasonably con5istent factors and a marginally consistent third 

factor. 

Factor A ie clearly a combination of high temperature and low pressure, 

although pressure almost drops out for the second quarter anci for the total 

day. The total day tlme period also involves other variables; as a con-

sequence, the coefficients of congruence between the total day und the four 

quarter-day periods range un!y from. 68 to .77.' Coefficients of congruence 

among the ?ther four time periods, however, range from .87 to .98. The 

second quartc: of the day i:; loaded by the criterion in the opposite direction 

. from the other time periods. but its loading of .01 is so small as to be highly 

susceptible to rotational changes. The overall pattern suggests that 

essentially the same factor is prt!.sent in the four time periods, but that pre-

diction is based on deviations of thc pwdictors from the normal for that time 

of day; hence, the le.5s clear factor pattern for the combined-day timo period. 

, , . 
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TABLE e 

Varimax Factors from Criterion Variable 20, Demented Person, by Time Periods 

Factor A factor B Factor C 
Variable Quarter Quarter Ouarter 

1 2 3 4 Tot. 1 2 3 4 Tot. 1 2 3 4 Tot. 
~2 -10 12 04 -84 89 -90 -83 - ----

I. Visi~ility 58 34 15 20 10 

2. Sea Level P~cssure -15 -27 -79 -73 -38 -28 17 -18 -16 -03 07 18 -08 

3. Dew Point Temp. 94 91 84 91 61 -07 -23 21 -01 -12 -07 -23 15 
4. Wir.~ Speed 42 -04 20 36 33 04 23 -07 01 .-11 -43 -27 -19 
5. Station Pressure -72 -22 -76 -70 -35 -30 17 -18 -17 -03 08 18 . -07 
6. Dry Bulb Ter.1p. 91 97 70 91 67 -21 -03 -23 -19 -00 03 07 45 
7. Wet Bulb Temp. 93 95 81 93 66 -15 -14 01 -11 -10 -02 -10 29 
8. Relative Humidity 50 15 37 29 -06 46 -70 81 41 -20 -32 -68 -49 
9. Total Sky Cover 39 16 29 07 10 30 -44 61 20 -47 -62 -8S -66 

10. Precip., No. Rrs. 04 -0:3 -11 -00 -42 24 -80 92 77 -89 03 -32 -30 
11. Fog, No. Hrs -06 09 -07 -09 -64 85 -87 84 76 -13 -00 01 09 
12. Precip., Dichot. 09 01 01 12 -26 25 -74 83 65 -91 -04 -45 -40 
13. Fog I DIchotomous -03 08 -02 -05 -62 86 -88 83 78 ··18 02 -06 08 
14. Day No. 70 94 58 78 66 -37 08 -14 -22 -05 -09 12 30 

99. Demented Person 15 -01 02 26 05 00 11 06 -00 16 22 21 15 

-..,.........~-----------... -, . . . 
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w 
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In fact, the frequency 'Of Demented Person incidents increases throughout 

the four quarters 'Of the duy te a maximum in the fourth quarter, while tem-

perature, the highest-leading predicter. decreases substdntially during the 

Focter B is clearly a cembinatien of precipitatien and fog. It appe'ars 

'Only for the t ... 'ur separate quarters of the day. Coefficients 'Of CO .. 1gruence 

ameng the cel'npene::ncs 'Of this factor range frem .87 te .98, indicating a 

fairly clear match across the four quarters 'Of the day. The sign 'Of the cri-

terien variable leadjng fer the first and third quarters is eppesil:e te that fer 

the sec end al.d feurth quarters. Leadings et the criterien, hewever, are all 

se small as to make the factor 'Of relatively little importance for prediction 

purpeses. In fact, in the first and feurth quarters, the leadi:lg 'Of the cri-

terion is se small as te differ from zere 'Only in the third decimal. 

Facter C dees net really qualify as a censistent factor, inasmuch as 

the ceefficients 'Of cengruence among the cempenents range frem .38 te .83. 

There is, hewever, a certain amount 'Of censistency 1.n that Relative humidity, 

Tetal sky cover, and Precipitation lead te seme extent on most 'Of the facters. 

What is most important, however, is that retatien resulted in these similar 

facters all having fairly substantial leadings by the criterien variable. 

Disturbance. Variable (21) Disturbance (see Table 9) has three very 

clear factors. 

Facter A is ebvieusly temperature. The third quarter 'Of the day shews 

seme variatien from the other time periods in the pattern 'Of loadings, with 

coefficients 'Of con~lruence ranging frem .74 to .83 with the ether cemponents 
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of this factor. Coefficients among the other components of the factor all 

exceed. 90. The third quarter also is the only time period in which the 

criteri:m does not take a substantial loadinq on the factor. 

Factor B. dearly d precipitation-fog factor, occurs [or all but th'i3 third 

quarter of the day. Ccefficients of congruence among the four ~ime peri~d 

cOlnponents for which the factor does appear range upward from .96, indic8t-

ing that this is quite definitely the same factor across tlme periods • 

Factor C, composed of wind speod and pressure, oeCUlS only for the 

firs t, second, and fourch quarters of the day; the seco:1d quarter is rGversed 

in direction flam the other two periods. The three components of this factor, 

however, have coefficients of congruence of .96 or higher, and thus cleC'rly 

denote the same factor. Loadings of the criterion, however. are fairly lovv' I 

so that the factor contributes only a small amount toward prediction. It is 

notable that the third quarter produced a factor rather sirnilar to Factor C. 
,\00,. 

with tho;; same three high-loading variables, but Wind speed was loaded in 

the opposite directlOn from that ubserved for Factor C. 

Several aspects of the Disturbance factors are readily apparent. The 

first two factors arc exceptionally clear, consistent in direction, and are 

substantially loaded by the criterion. On the other hand, the third quarter 

of the day appears to be quite different from the other time periods. The 

lack of consistency of the third quarter quite pos~ibly is responsible for the 

low multiple correlation for that quarter. It is also noteworthy that the 

third quarter docs not have a low ,~requency as might be expected from the 

general finding 'that low mUltiple correlations tend to be associated with low 

----- -----'-~ 
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flequencies. Indeed, it is the second quar.ter which has a low frequency 

of police calls and which might bo expected to produce puzzhng result$. 

Dome~tic DisturbCl:1ce. Variuble (22) Domestic Disturbance (see Tuble 

10), has a factor pattern rather similar to that described for Disturbance. 

Foctor A, tomperuturc, occurs for all five time periods. Unlike 

Disturbance, how(:ver, the criterion variable hCls a substantiCilloading on 

this factor only in the first and fourth quarters of the day. Several of the 

time periods show moderate loadings on other variubles. The coefficients of 

congruence among components of this factor range from .65 to .99, but in a 

consistent Pbttern. That is, quarters 1, 3, and 4 have coefficients among 

themselves all exceeding. 90; the second quarter and the total-day have a 
0 ..... 

coefficient of .94; and the coefficients between the two clusters range from 4'1 
~ 

.65 to .79. The second-quarter and the total-day periods also had coef- ~ 
ficients all of about. 6 VJith the components of Fuctor B, suggesting that for 

these two time periods, Factor A is actually a composite of Factors A and B. 

Factor S, precipitation-fog, occurred only for time periods 1, 3, and 4; 

for the other lWO time periods, precipitation-fog showed up with moderate 

loadings on several factors, especially Factor A. Coefficients of congruence 

among tho components of Factor B ranged from .89 to .98. The third time 

period has the criterion loaded in the opposite direction from the other two 

periods, but the maximum loading of the criterion on this factor for any of 

the three time periods is only .03. 

Factor C is primarily low pressure and high 'N ind speed but other 

variables load on the factor in various time periods. The coefficients of 

'"1._.J-_ ...... _________ ..... ________ • ____________ ----.u.--... ....... ~,. " 

l) 

III 
'1.) 

.... 
0 ..... 

0 U 
'C 
<l.l 

.0 
~ 

Po. 
Q) 

E: ..... 
Eo-< 

>. 
.Q .. 
Q) 

u 
c 
ro 

.Q ... 
:J ... 
III ..... 
Q c:o 
u .... 

0 ..... 
.u 
III 
W 
E 

.u 
t) 
ro 
~ 

8 
.. 

N 
N 

Q) -.Q 
ro ..... ... g 
c: 
0 ..... 
1..0 
Q) ... ..... .::( .... 
O. I.. 

0 ... 
E u 
0 

.!:: 
ro 
~ 

III .... 
0 
.u 
U 
ro 
~ 

>< ro 
E ..... .... 
ro 
> 

.11' o I 
Eo-< 

I~::l lI) .... ° <.0 r-.. 0 ..... (")-0 lI) N N 
"l'0<'oNCJ)<'o .... N..-f-tO.-.4 .... 0 ° .... I I I I I 

CJ ..., 
jC'Jooo-co lI) 00 M 0 

- - <.0 
.... 
ro Moen N ,0 en 0 N--<OO 000 
:J I I I I I I 
0 

1M <.0 N '<:1' co 0 0 . r-- f'- ..... o;j\ (").r-- M 
NMr;-0"l' r-- 0 0 ° ° C'1 

M ..... M .... 
I I I I I I I 

lco coco Mcn r-- r-- <.00 .... r-- Lr) .... co 
..../- r-- NOr-- N N ..... ..... 0 .... ON -I I I I I I I I 

~I' o I 
Eo-< 

If'- lI) M M lI) r-- N co 0<.0 0 N en co 
'<:1'r--ooo 00 0 N-Mm NCO ° .... I I I I I rj 

<J I .... lI)'<:1'Mr--'<:1'CO '<1' lI) lI) <.0 en N f'- LI") 
"'Mm ..... N ......... - 0 r-- '<:1' co co f'- a> .... 
:J " I I I I 
0 

NI: 

1:-. f'- <.0 N co co 0 f'- <.0 <.0 0 N en r--....... CO ...... O~~ ° 0 lI) lI) <.0 co r-- r-.. N I I I I I I 

.11 .... 0 N '<:1' r-.. O"If'-r--ONO -'<1' -0 
Oll)N<.OI")- <.0<.00 .... '<1'<.0 M U) r--Eo-<! I I I I I I 

Ill) "I' N N ° '<:1' lI) <.0 II") N N M <.0 0 
"",0 "l' (1) ° '<:1' cn m NO .... 0 0 0 en 

1..0 I I I I I I 
Q) ... 

I <.0 -0 M <.0 <.0 .... M r-- .... ("")'<1' co r:l f'- co 
ro C"i0C"iO'l .... N C'\ m N-O 0 0 ° co 
;J I I I I I I I I 
0 

Ill) .... r-- a> lI)C"ill);-" f'- <.0 .... -<.0 -. N'<1'O lI) ° 0"," <.ON .... '<:1' '<:1' '<:1' "1' co 
I I I I I I 

lr-- C"i -
':r' 0"1 0-0 C"i co .... ("") ° .... C"i ......... 'fen ':r' C"i 0"1 0"1 '<1' '<1' ..... N N N f'-I I I 

Q) 

:n 
ro ..... .... 
g 

. ~ . . . . . . . . . . . . . 
-Nt"'"I'<1'lI)U)r-..COO"lO-NM'I:"' 

-.. ....... -t....-t...-.c 

f'-
0 

co 
0 

<.0 

° 
0 .. 

M 
0 
I 

N 

° 

M 

° I 

0"1 
0 

lI) 
N 

'<l' 

° I 
.... 
° 
co 
N 

Q) 
U 
c: 
ro 
.Q .... 
:J ... 
III 

is 
u ..... ... 
III 
Q) 

E 

8 

40 

," 



c 
w 
::> 
z ..... 
H 
Z 
o 
o 
o ...... 

";I\f) "'1' r-- 0 "':' N CTI "1' CO N M 0 ...... N o M "1' 0 ...... "1' M -< "1' ... , M ...... M N .... 
H I I I I I I I I I 

1
\0 r-- M ..... OJ en m \f) "<1' 0 0 0 M C'l 

r\ "1'<1'NNONOOr--r--r--NC NO 
.... ... I I I I I I I I I 
~ Q) 

B 1:: \M"'l' C'l ... "1' CO 0 CO \f) r-- 0 c"> \f) .... 
U~MOOOOOOON\DNO"1'ON 
ro -' I I I I I I I I I I I 

tJ.. (', 

II I I I I I I I I I I I I I 
N I I I I I I I I I I I I I I 

Q) ..... 
.a 
r;) 
·M .... 
r;) 

> 

.-: . . . . . . . . . . . . . 
NM"<1'\f)\Or--COC'lO ..... NM-:t' 

r-t ~ .-.4 .-. -4 

,,1") 

C'I 

N 
N 

N ...... 

0' 
U 
c 
ro 
.a .... 
:l ,.., 
en 

i5 
U .... ... 
en 
Q) 

e o c 

41 

42 

congru8nce dmong the components range from. 56 to .93; hence, this can be 

identified r::s a consistent factor only in the loo~est sense. The factor 

appears for each of the four quarters, but not for the total clay. Moreover, 

the first quarter of the day, which has the highest loading of the cd terion 

on this factor, is loaded in the opposite direction from the other time periods, 

and Wind speed takes a negligible loading in this quarter of the day. 

Factor D, which might be called a tentative factor, appeared for this 

criterion variable, although it did not show up for Di sturb:1Oce. The factor 

is composed of low sky cover, humidity, and precipitation, and occurs for 

the third and fourth quarter s and for the total-day period. Coefficients of 

congruence among the compone:nts range from. 61 to .83, making its stotus 

as a conslstent factor rather questionable. The most notable aspect of this 

factor is that the criterion loads in the same direction and in some magnitude 

in all three timE: periods. 

Tre two remaining factors show no real similarity to ot!ler factors; in 

fact, they do not have more than moderate loadings on any of the ::>redictors • 

They ar<::, though, noticeably loaded by the criterion. In partic'llar, the 

fifth factor of the fourth quarter of the day has a loading vn tnc criterion of 

.25, which is higher than the loading of any of the predictors on that factor. 

The finding 01 so poorly defined a factor, which is nevertheless sub-

stantially loaded on the criterion, suggests that the Varimax rotation was 

not especially good for these data. Th~ results for the lllc~ors in general 

suggest that a different method of rotation might have cleurcd up m3f'Y of the 

ambiguities. However, this must remain a conjecture pending further inves-

tigation of the Grifac Method. 
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Fight. Criterion varioble (29) Fignt (see Table 11) is composad of 

three factors \ .... hich uppcor to be at If!ast .5(·,.,\::·.·.'hat consi~tent over time 

pen ods • 

Foctor A is clearly high temper,Hure, but with low pres~ure.present 

in varying degrees in the different time periods. Coefficients of congruence 
II) 

"0 

among the components range from .SO to .99 and show no consistencies 0 
'01 
'-", 
~ 

(i) 

E 
indicative of subclusters. The loading of the criterion on the faptor is 

.... 
l-< 
>. reversed for the thnd quarter of the day, relutive to' the other quarters, but 

.Q .. .... 

..c 
this loading is only .01, hence, htcrhl~' susceptilJle to sign change as a 

tJ'I .... 
result of smail rototional changes. to. 

en 
c..: 
(J 

Fac~or B is precipitation-fog and occurs for all tlme periods b'~t the 
..... -, .... .0 

t.l 10 .... 
~ ~ 

co It' 

~ 
~ 
c:: 

fC'olrth qu Irter of the day. Coeffich'i1ts of '.: )i1gruer.-::e am .... :1g corrj.Joncnts of 

the {dctor range from .8i' to .9Q, :ndic.::.tmg r"'.her strung cor.s~c;tency. The 
0 .... 
~ 

<ll .... third quarter '.f .. he G ly is reversed with rc pect te· the c'her C;·larter5. 
'01 
~ 

!II () 

E Ftlctur C i-:, press~ .• tJ and appe'lfS onty {or the second and third qt.arters 
0 
~ .... 
L'l 

of the day. The cCc:LiiciE'nt of congruence between the two tlme Period~~ is ... 
0 .... 
t) 
tU 

.89, but neg'1tlllc, inr...icating that the ractor is reversed in the tWt.i quarters. 
~ 

X 
co The loading of the criterion L, howevl,;!r .. only. 04 f::>r the second quarter and 
E -.. ro .... approximately zero for ~he third quarter, so that the direction of the loading .... 

of the criterion would be highly susceptible to rotational influences. 

The rl1sidual io.ctors are notable mainly for the fact that they tend to be 

loaded fairly WE!ll by the criterion. For the third' and fourth quarters and the 

total day, one residual factor predicts the criterion better than :ill the con-

~istent factors. The variables wind speed, relative humidity, and t.:>tal S~y ," 
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cover appear frequently as the markers of the residual fc..;tors. Since -chcse 

are the only predictor variables which are not substantially correlated with 

another predictor, there is a distinct possibility that these may be the most 

important factors, but have not come out consistently because both the 

factorization and rotation would tend to emphasize the variables which are 

highly com,1lated with others. 

The third quarter of the day deserves special mention because of its 

peculiarities. Factors A, B, and C are all reversed in sign for the third 

, 
~ . 

quarter relative to the other time periods and the loadings of th,) criterion on 

i these felctors are all small. In fact, t.he unmatched factor for the third 
'# 

quartel.' has a loading by the criterion 'Nhich alone almost entirely accounts 

for the multiple correlation. 

fire Call. Criterion variablE'J (31) Fire Call (see Table 12) produced tv"o 

strongly consistent factors and one moderately consistent factor. 

Factor A is clearly compos,ad oi low temperature and moderately high 

pres sura • Coefficients of congruence among the components of this factor 

are .9 ,:i or higher, except for the coefficients between the fourth quarter and 
, 

the other time periods, which range from .78 to .88. The slightly low",r con-

gruence of the fourth quarter with other time periodB appears to be a function 

of the rotation, since the fourth quarter of ·the unrotated factor 1s highly con-

sistent with the other r;omponents of this factor. 

i'actor B i.s primarily preclpitation-fog, with precipitation of minor 

importance in the first quarter. Th~ factor does not appear at all for the 

-- ,._. ~,. . ... _.-- ... ~, 

______ .................................... • ...................... r ........................ . 
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TABLE 12 

Varimax Factors from Criterion Variable 31, Fire Call, by Time Periods 

Factor A 
Variabl':! Ouarter 

1 2 3 4 Tot. 

1. Visibility -06 06 -04 2 1 -02 

2. Sea Level Pressure 60 29 60 57 (,4 

3. Dew Point Temp. -96 -92 -94 -77 -96 

4. Vlind Speed -27 0, -01 -73 -20 

5. Station Pressure 56 25 56 55 60 
6. Dry Bulb Terr p. -94 -97 -92 -63 -90 
7. Wet Bulb Temp. -9.s -95 -97 -73 -96 
8. Relative Hurr idity -46 -17 -25 -51 -25 
0 
-' . Total Sky Cover -18 -17 -15 -50 -26 

10. Precip., No. Hrs. 02 00 02 -31 00 
Ii. Fog, No. Hrs. 08 -os os -06 05 
12. rrecip., Dichot. 04 -07 -09 -44 -10 
13. Fog I Dichoto~.!C;;.iS 02 -04 04 -12 02 
14. Day No. -80 -92 -81 -50 -81 

99. Fire Call 13 25 17 11 17 

t::::::::::::=c: 

Factor B 
Quarter 

1 2 3 4 Tot. 
91 :'09 -33 -86 

00 -20 -14 -25 
-OS 25 20 14 

12 -16 -06 06 
O! -19 -14 -26 
OS 04 -20 -15 
00 16 02 00 

-44 74 75 63 
-24 53 55 62 
-28 82 92 79 
-93 84 85 79 
-28 77 81 78 
-92 86 82 80 

17 -08 -17 -20 

-09 DB -01 -04 

Factor C 
Ouarter 

1 _2 __ 3_ 4 
12 -00 -04 
31 82 31 

-16 -22 -10 
-43 -74 -03 

31 83 32 
-17 -14 21 
-17 -19 0& 
-06 -23 -44 
-80 -41 -44 
-12 -00 -01 
-08 02 -os 
-44 -12 -08 

04 02 -16 
04 02 -07 

16 15 25 

Tot. 

A 
'-J 
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TABLE 12 CON'l'lNULD 

RcsJ UUiJ 1 Faclors 
Variable (;>lIrlr tor 

1 _2_ L _4_.2 
1. Visibility -24 -09 12 29 06 
2. Sea Level Pressure -4U -10 J5 45 -11 
3. Dew Point Temp. 04 -01 04 -46 -08 
4. Wind Speed 17 -14 84 56 60 
5. Station Pr€ssure -41 -10 OS 45 -li 
6. Dry Bulb Temp. -05 -04 -00 -32 21 
7. Wet Bulb Temp. -00 -03 03 -40 06 
8. Relative Humidity 35 12 OS -45 -54 
9. Total Sky Cover 20 -02 24 -08 -10 

10. Precip., No. Hrs. 85 15 01 -12 31 
11. Fog I No. Hrs. 06 -38 -13 -31 -06 
12. Precip., Dichot. 73 01 13 -15 21 
13. Fog, Dichotomous 15 -16 -12 -j3 -06 
14. Day No. -08 10 08 -31 -06 

99. Fire Call 20 17 12 23 11 

.t>. 
(X) 

I 
i. 

. ( 
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fourth quarter of the day. Coefficients of congruence among the time period 

components of the factor range from. 89 to .99, indicating a high degree of 

consistency. Loadings of the criterion on the factor in the different time 

periods are rather low, and the sign of the loading of the criterion for th ') 

second quarter and the total day is reversed with respect to the first and 

second quarters. 

Factor C can be tentatively identified for the first three quarters of 

the day. Tha coefficients of congruence among the components of this factor 

range only from .60 to .76, so that this factor can be considered only a 

marginal mntch across the three time periods. The factor appears to be com-

posed ~rimarily of Pressure, Wind speed, and Total sky cover, but there is 

considerable variation as to which are the leading variC\bles in the different 

time periods. There is, however, a considerable amount of conslstency. 

Moreover, the criterion variable tak'2!S relatively substantial loadings on 

this factor in all three of the time periods. 

The remaining factors show li\:tle consistency across time periods, but 

are loaded rather sub:;tantially by the criterion. 

A:3Sist. Variable (40) Assist (s'ee Table 13) is the cnterion variable 

which was found to have the highest and most consistent multiple correlation. 

It is not especially surprising, therefore, that it also produces one of the 

clearest factor ~atterns. 

Factor A is clearly composed mainly of high temperature pIllS a small 

component of low pressure. The factor occurs for all five time periods, and 
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coefficients of congruence among the members of the factor all exceed .95, 

indicating a very definite match of factors across all time periods. Most 

important, the criterion takes very substantial loadings on the factor in all 

time periods and consistently in the same direction. In fact, the multiple 

correlations based only on this first factor would be significant or nearly 

significant for all time periods • 

Factor B, absence of precipitation-fog, pr2sents another clear match 

across time periods. Although the factor does not appear for the third 

quarter of the day, coefficients of congruence among the other time periods 

all exceed. 95. The criterion takes a loading reversed in sign in the second 

quarter I but the loading of .02 is so 'low as to be highly susceptible to 

rota tional variations • 

Factor C, composed primarily of Pressure, \'lind speed, an::! total sky 

cover, appears in the first, second, and fourth quarters of the day. Coef-

ficients of congruence among the components of this factor all exceed .90, 

indica ting a ma teh, but the firs t time period is reversed with res pect to th·a 

other time periods. 

The residual factors are notewortny for several reasons. First, thE' 

criterion variable takes substantial loadings on all three reSIdual factors. 

Second, the factors for the fourth quarter and the total day are primarily 

defined by the vadable Wind speed, and the residuCll factor for the firs'; 

quarter is primarily defined by Total sky cover. It appears possible that a 

slightly different rotation might have collapsed the rcsiduill fat::tors into 

Factor C to produce a rather strong third factor. 

~! 
II 

:1 
Ii 
!I 

I 
""l.... _____________ ~ ______________________ __'___ ________________________ _ 
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Accicknts Combined. Variable (41) Accidents Combined (see Table l~j) 

has multiplo correlations almost as substantial as those for Assist, cut the 

factor pattern is not !;o clear as for Assist. 
VI 

Factor A, which docs not appear for th8 primarily night-time first "0 
0 ..... 
1-0 
C!l 

quarter of the do}" is essentially high precipitation-fog. Coefficients of Po. 
0) 
E 

congruence among components of the factor range upward from. 92, indicating ..... 
~ 

>. 
.r..) 

a defmitc match across time periods. Loadings of the criterion are quite .. 
'0 
GJ 

substantial and in the same di:ectlOn for all time periods. '-.... 
.0 
a 

Factor B is componed of high temperature and low pressure and appears 0 
0 
VI 

for all five time periods. Coefficients of :;ongruencc among the components 
.. 
t: 
C!l 

"0 .... 
range from. 88 to .99, indicating that thi~l is definitely the same factor for 0 

~ ~ ~ 

all time periods. For the second quarter of the day, the factor is reversed ~ 
.. ... 

...1 ~ 

~ (]) 

with respect to the other time periods, but the loading of the criterion for the ~ ~ 

..0 
10 
-' 
~ 

second quarter is only. 03. It is notabl.,; that only in the first quarter does m ::-
t: 

the criterion take a noticeable loading on this factor. 
0 .... 
1-0 
(]) .... .... 

Factor C appears only for the first, second, and fourth quarters of ... 
0 
a 

the day, and the first qt:arter appeam to be only a marginal fit. The factor 0 

-= 
tl) 

is mainly high precipitation, but low press ure and high wind a1s.) load in 
... 
0 ... 
0 
co 

the first quarter. Coefficients of congruence between the first quarter and '"'"-
>C 
10 

tho other two are .70 and .71, but the coefficient between the second and a ..... ... 
ro 

fourth quarter is .99. Like Factor A, this factor is loaded rather substan-
;::. 

tially by the criterion in all the time periods in which it appears, and the 

loading s ot the criterion are all in the same direction. 
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Factor D appears only for th8 third and fourth quarters of the day I but 

the coefficient of congruence betvJeen these two time periods is .33. The 

factor if, composed cf high pressure and low wind speed I which also shQ'.'l 

up on Factor C for the first quarter of the day. Not surprisingly, the latter 

h.1s coefficients of congruence with the two cornponer . .:s of Factor D of .68 

and.7i, so that the: firs t quarter of Factor C would fit almost as well with 

Factor D as with Factor C. 

The six residual factors are notable mainly for the fact that they tend 

to ;:'e loaded rather heavily by the criterion. They are rather heterogeneou3 

also. having little in common with t::ach other. The occurrence of accidents, 

though, tends to vary for the different parts of the dny, as might also tile 

types of accidents which OCC'..!f. The first quarter of the day might be 

expected to be most dissimilar to the other time periods because traffic is 

much lighter then, and a large proportion of the trafric would be 10ng-

distallce driving. The results do in fact show quite notable differenc~!s 

between the first and other quarters of the day. Factor A appears for 1:.11 

time periods, but the first quarter. Factor B takes an a;:.pre...:ia!Jle loading 

only in the first quarter. Factors C and D appear for the first quarter in the 

\ 
form of a factor which is a combination of the Factors C ~nd D, rather than 

as separate factors. 

Drunks Combined. Variable (43) Drunks Combined (see Table 15) pro-

duced two consistEmt factors and one marginal factor. 

Factor A, a combination of high temperature and lo',v pm!;sure I occur:; 

for all five time periods, but is reversed in direction for the fourth quarter 

r'" 
b":"M'" 



TABLE 15 

Varimax Factors from Criterion Variable 43, DrunKs Combined, by Time !'enods 

Factor A Factor B Fa.ctor C 

Varlabb Quarter Quarter Quarter 

1 2 3 oJ Tot. 1 2 3 _4_ Tot. _1_ -L 3 ~ Tot. 

1." Visibility ::04 -07 Os -08 04 81 81 -88 -79 -85 -43 37 

2. Sea Level Pressure -86 -58 -33 12 -79 21 30 -11 -06 -12 01 13 

3. 03\'''' Point Temp. S4 94 90 -SO 80 30 -21 20 09 16 33 -04 

4. Wind ;:pr.ed 48 13 -22 -21 40 -10 -02 -19 -20 -18 -07 -07 

5. Station Pressure -84 -54 -28 68 -76 25 30 -12 -07 - 12 02 ' I .. ~ 
6. Ory Bulb Temp. 81 95 95 -91 86 41 00 -13 -13 -03 26 09 
.. Wet Bl!lb Temp • 83 95 9& -92 86 36 -12 02 -01 07 30 01 , . 
8. Relative Humidity 47 30 13 -26 02 -27 -71 72 54 45 44 -31 

9. Tctal Sky Cover 36 30 04 -09 Z 1 -17 -59 43 29 52 S4 -47 

10. Precip., No. Hrs. -01 03 -06 04 -02 -26 -73 9S 31 78 80 -91 

11. Fog, No. Hr"s. 03 02 . -03 04 -03 -7') -as 88 92 85 32 -12 

12. Precip., DlcJ.ot. 03 16 04 -00 08 -27 -74 82 22 74 84 -82 

13. Fog, Dichotomous 05 02 -01 04 -02 -78 -8& 82 88 83 33 -18 

14. Oay No. 52 85 90 -77 62 53 16 -06 -IS -14 2 1 09 

99. Drunks Combined 10 24 04 07 15 12 "01 11 30 05 Db 14 

." 

TABU: 15 CONTINUED 

ReSidual F:lctors 

Vurlable Qu,)!t3r 
3 1" 2 3 4 5 

1. V1Slbility 07 Os 03 -=2i -11 Qg 

2. Sell Level Pressure -8& -05 02 -06 -35 -OS 

3. Dew point Temp. 23 -07 -05 22 22 -SO 

4. W1;,d Spc::.d 66 -19 -63 03 68 07 

5. Station Pressure -87 -06 01 -06 -35 -08 

6. Dry Bulb Temp. 05 -07 -11 -05 -02 -1:1 

7. Wet Bulb Temp. 15 -07 -Og 10 12 -34 

8. Relative Hu;nidity 28 -o~ 19 43 52 -72 

9. Total Sky Cover 17 03 ··16 74 50 -32 

10. PrecIp., No. Hrs. 06 -02 26 -03 -02 -17 

11. Fog, rIo. Hrs. -08 07 -IS 03 -13 00 

12. Precip., Dichot. 11 -04 44 09 30 -21 

13. Fog, Dichotomous -10 03 -19 22 -00 o 1 

14. Day No. -03 -46 00 -12 -08 -49 

99. Drunks COr:1bincd 15 20 18 23 10 IS 

VI 
~ 

VI 
CD 

.. " 
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of the day. Coefficients of congr,lence among components of thi!i factor 

range from .8Z to .98. The only ~oef.:j.cicnts less than .~O were two of the 

four involving tl\e third qlJarter of the day. The decreased coefficients for 

the third quarter are the result of the relaUvely low loadings of the lwo 

prcsst:re variables, which define a separate [Hctor only for this one time 

period. 

,·'actor B Is (:ssentially high precipitation-fog, and aiso appears for aU 

five time periods. The fact~r is reversed fo:, the first quarter of the day, .::ln1 

this tnne ;lCrlod has coefficients of cor.gru~nce with the other four time 

periods ran9ir.g only from .78 to .87. The other four time periods, on the 

ether ham.!, all have coefficients with one another above. 90. The lower 

cocffic11)nts for th~ first quarter arc ~ppl'ronUy c!:I;;! to the lOY.' loadings of 

Rolative humidity, Total sky cover, ond the two precipitatbn varJ.:sbles. The 

fourth quarter also ha5 only moderate loadings on these '/arlnbles, but the 

loadings are high enough that the factor can still be identified as certainly 

the same. 

Factor C occurs only for the first and {oLlrth quarters of the day and i~ 

defined by the f.our variables which had lower loadings on Factor B than .lll 

the other time periods. It is uncertain whether a slightly different rotation 

might have collapsed Factors Band C togothe-r, but this appears to be a 

possibility. !nterpr.:.\oUon is further complicated by tho iact that the second 

and (ourth time periods aro 1n opposite directions on all three of the Factors 

A, B, and C. 

------~----------------.. -.--------- ...... 
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The si~< \'('sldual factors are of little interest c>:cept thill, take'l 

tcgctner, they account tor 7S per cenl as much variance in the. criterion as 
, .' .. ~ 

i:he three consIstent fuctors. It apPC'Ms rather unllkcly ',hat the 'c.hstributlons 

o( eIther fr,')qucncy or type ofdrunkr, would shO', .... so much vuriabillty that a 

:;ompletely different pattern of predictors would appear for ench quarter. It 

appears somewhat more likely that lh(~ rotational mcthC?d d1storted the true 

puttcrn, r;.usslbly caused in pdrt by a considerable amount of error of mer)-

surcme:nt .n the criterion. 

DISCUSSION 

One cf tho most striking results of this stud', 1s that essentially tho 

same thr~.! (octors uppeared in the analysis of al::1ost every one of the rJne 

selectee' crlterion variables. fv1orcover, these three f<l~to(s appeared con-

sistently in at least several of the time periods for eDch of these criterIon 

variables. The most prom1nent fuctor is terr.peratufl'!-prcssure, which 

appeared as a meior component of all of the· nine cnterion variubles. For 

all criteria except Fir.., Call, a high rate of police calls is associated with 

high tempcr"ture and low atmospheric pressur·-. It appears probable th<Jt 

pressure occurs ",\11th temperature mainly because Ll.';!se two variables con-

stitute a common weather pattern. Since temperature is generally rather 

highly correlated with the day of the six-month· period, however, it is 

difficult. to say whether temperature PCI' ~ is a causal factor or whether the 

police calls ore caused hy some other variable or variables associated with 

either temperdture or sea~onal changes. For cXCln'ple, burglaries of 
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rcsidor,,;cs might be expected to incre,lse during June becau:;€) mor~ people 

move or arc on vacatlOn dunng June th()n earhcr in the year. Crimes of 

violencel mlyht be oXp"'cted to lncr\~a;,c toward th,;! lat.er part of the six-r.10nlh 

period bcc<lu . .,e t:cople Me more likely to be 1n public places dunng warmer 

weather. In th0. IJtter cuse, 01)8 mIght expect a possible ncgutivc relation-

ship between tempE:.raturc and violent comes during the summer, as tempera

tures become oppressive, and possibly reversed trends for day und night 

periods. 

Generally, the loadings of the three temperature va:-l,ables V'ere at 

least (~quul to (lnd often exceeded those of the time variable on the tempera

ture-time factor. Whether this is ar. :ndication that temperature is the lead

ing predictor. or whether the redundancy of tho three temperature variables 

"r'.lllcc\" the factor rota,tton ta. ... ard ~~e t.~!"l~raturc viHlables, could only be 

determIned by a rathor extensive reanalysis of the data. 

Variable (30) Fire Call is the only criterlon variable which is ncgotiv8ly 

corrclutcd with the temperature-pressure factor. The most likely explanation 

of thls 1s that £11"1.-s involving heating equipment ure normally most common 

during cold weather, thereby reversing the rr.()rc common relcltionship between 

criterion variables and the temperature-pressure factor. 

The second mos.t prominent factor is the one c.;~mposed of Precipitation. 

Fog, Visibility, Relative r.umidity, and Total sky cover, which has hereto

fore been described as precipitation-fog. Accidents Combined and Drunks 

Combined are both positively correlated with presence of PreCipitation, PO<], 

Humidity, and Total sky c:over, and negatively with Visibility. ror ACCidents 

62 

Combined, the relaUonEhip with preCipitation-fog is ObVlOUS und needs little 

further com:oIent, although the VariatlClns by time periods are most lntt'resllng. 

ror Drun)...~: Comblned, on tho other hand, the ratlOnale for the positIve cor-

rcluuon with preclpltation··fog is ruther f.U7zl1!'1g. especially in vic;', of the 

fuct that Drunks Combined Is negatively correlated with a precipltatlon-

olone factor. 

The Fire Call vuriable js posHively corrclai.~d with the preripitation-

fo~ factor in two of the four time penods in whlch it OCC'Jrs. Since fire: culls 

normally go to the fire department rather than the pollee, It Is suggested that 

perhap~ the pollce bE'come .involved in bad weather becaune of attendant 

traffic control or aCCident problems. 

For all the other criterion vanables, the d~5ence of precipitath.1n-foq 

is aHsocillted with hIgh frequencies of police cal.is. All of these criterion 

vurlilbles except Assist involve primarily persons rather than property. It 

would seem likely, then, that the number of incidents in these categories 

would tend to Jncrcase dUring filir weather, when people arc mor& likel, tu 

be found in publlc places. Assist is a miscellaneous category in:::.udlng all 

requests for polIce assistance which do not fit easily into anI:! of the specifiC 

categories. Consequently, the Assist cutegory might be interpreted as a 

measure. of the general level of police activity rather than of any specific 

type of clctlvity; this makes specific Gonclusions dHficult. 

The third comr"on factor is a combination of high wind and low atmos-

pheric pressure and occurs as a consistent factor for cignt of the nine 

j' 

r .• : .......... -----------------------------------
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sure 1S substantlclly carre::,:" 'cr! terion categories cf pOllce colls. S:nce pres 

5) dally a',cars with lcm'p'erat:ure on 
1 t d \"lth tcmperaturr:! (at,out. an usu. r'1 ',' , 

\3 e . , ', " 

it Is .",om.-.what surprising t.hat pressure should .s:J'CO:lSiS-another factor, ~ 

, , f' t Wind speed 1::; one of the few predlctol vari-tcntly define anotner aC or. , , . 

, h' ' - "ar -duplica te va rla'ble tlmr.Jng ables used in the study which does not. <.lve a nt:: , 

11ence It mav be dc!,~mphasized relative to' such dupliCated the predi';tors; 1 

variab~es as tempcratl.lre I pres Sllre I prccipitatiC'il, Clnd fog. It therefore 

if t he c.!uplicBted variables were deleted frum the appears probable that; 

matrix of predictor variables, this pressure-wind factor mlg:lt come out 

Thr. foctor is negatil/ely correlated with Disturbance relatively stronger. '" 

ol1d positivC!ly correlated wit.h 511 the rerraining and Domestic Dizturbance, 

crit.erion variables except Drunk::; Combined I for which 1t did not appear at 

rxplanation of the relationships between thl') pressure-wind fuctor and 
c! 11 • '" 

the criterion variabl~s 1:; rather diWcult. Ass;~ult /)nd Fijht appear to be of 

i C Disturbance but the latter is correl<ltcd in the the na ture of exaggcra tons o. '. 

opposite directiol"1 from the former 'two varloblcs. Furthermore, Accidents 

Combined is positively correlated with the high pr€:szure-low wJnd f3ctor, 

h ' 1 rent Further study. and no simple rallonalp. for this relations .p s appel .~. 

over a longer period than t.he six-month I January to June, p<:.riod used in the 

ti ti n including a norther", city 'us well as the southwestern present lnves go 0 , , 

city studied here. may help to clarify tho meaning of rf'lational pi.ltterns such 

as those described. 

A fourth {actor ap~3red {or three of the criterion categories. This 

'11 i it tion ""lone is positively c,orrelated with Accidents (actor, principa Y prcc p i'\ ... , 
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Combircd lind negatively correlutcd \"Ilth Domenic Disturbance. This factor 

appeured for two time penoc.is of Drunks Cumbincd, but was positively corre-

lilted with this criterion in one tin-e pcnod and r.egatively In the other. For 

Accidents Combined, the results indicate that precipitation by ltselL as w~ll 

as precJpitatlOn with fOt]; is ussoclated with un increase In accidents •. 

Simlla rly, for Domestic Dis turbance, both prccipita tion Cl.1d precipitation-fog 

aPP(;llr to be wlatcd to a decrease 1n police calls. The complete reversal 

of relat1o:-'~'hips bet .... rcen factors ond the vetrlahlc Drunks Combined, from the 

fourth to lne first quarter of the day, requires further study. 

;~lthough the results show many impres!;ive consistencies across 

criterion vi1rl:,blcs ~nd tlme periods, the number of inconSistencies observed 

require that a cauUO'J;, attitude be takc·n in deaUr.g with them. In a number 

of cases, {} clc':.!1 foetor appeared in mos t or 011 of the time perioc:s, but was 

reversed 10 s.;)me of the periods relati ve to the others. It is sUspected that 

most of the apparent reversals may be: pOSSible cff(:cts of rotational vagaries. 

Another- problem, that many factors which ure neither consistent across time 

periods nor road1ty int.erpretable account for a major share of the multiple 

correlr'ltion, appears to be ijimllurly caused by rotation. The considcri.lble 

variability of loadings of the criterion on a foetor in the different tim.:! periods 

may be the result of errors of meaSllrement and sampling or of rotational 

problems, or a combination of the two. The inclusion of ncar-duplicate 

predictor .... ariables (such as the thn~t:l tcrr.perature vlHiables) would tend to 

orient c'Jth the original and r0tilted factors more strongly toward the 

duplicated variables than might otherWise be the case. This would tend to 

~--------------------..................... ~' -----------------------~--------~--
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l)lve unciue pNrni'1encc to SJch factors as temperature-preRsLre and prcclpi- 66 

tatlon-fog. and '.0 suppress such factors as press\.\re-wlnd, uS well ;l.' It rnust bo nl.'wd th.:lt the prese nt rq,ort analyzed ody relat1o:I~!1ips 

i.:lctors which might cut across several of the obtc'llnco f':lctors. Therefore, between vleatlier ~utterns and pol ice ~~<..llls occurring at apJjrOXlT11atcly lh(~ 

until the present typ03 of data can be reanaly. ad wHh duplicClte predictor sume time. In order to keep the study to a 1~\anagcal:Jl:~ size, th·e o~ali/slS 

variables removed, over lor,ger periods of lime, and for sdmples from oL'1er of othu possible t1'PCS of n:lutionshi;:>s had t') be dcf'Jfred. It l£quHe 
, . 

geographic areas, the conSH .. ccncy of the result: ItlUst be treated with possible. that weathor pattorns during one time penod may affect. irequc:nc1es 

caution. of police! calls at a later time. Changes in the weather rather tha'n the 

The results as a whole, h~wever, appe::tr very promising. The weat.'1er itself may also be determiners of increase:; or decreasesln police 

estimated multiple correlatlOns ilS a whob are well above the chance level, activity. Likewise, deviations from the (;easonal norms of wea~her might 

and these would not be very sllsceptible to the c:fects c..f duplicated pre- affect ircquE .1Ci05 of police culls. Study of the::;e and other possible types 

dictor variables. In fact, the principal result of the duplicutl;d vanablcs of reiallonships might well improve the predIction of police calls from 

on the multiple correlations would be to add only shghtly to the muIU(:'~.e weather patf.uns beyond the results reported here. More important, study 

correlations, but to decrease spuriously the degree.:> of fraedom, resulting of variOUS types of relationships might vastly improve psychologicaL Intor-

1n extrerllply conservative e<; timate's of significance. ..,rctatton of tho relationships between weather and behavior, especially with 

Most important, the multiple correlations tend to be highest fo" those regard to the identIficaticn of variables Intervclung between weather pattern~ 

categories of police calls WhlCh havo the hlghest frequencies. This result and antiSOCial bel18Viors. Since weather is rather difficult to alter, inter-

suggests not only that there are definite relatIonships betvl'cen frequencies of voning vari, bles przsent the most' reasonable pOint at which to affect the 

police ~alls and weather patterns, but that po')r recults for many categories occurrence of criminal behavIor. 

Qf poLlce calls may be prin:arily the result of lack of suf!icient data. It must be recognized thut weather patterns (lro not the sole or eveil 

The present study was l.imiteti to a timp. period of only s1>-: mO'lths and major determiners of crime or other activities whIch place demands on the 

a geographical area of only one North Texas city. SlnCp. two entire seasons police. At the same time, t.heir importance, not only [or accidents, but for 

of the year, including the extreme hot weather conditions of the summer, the general level of police activity, uppears to be significant. It is rather 

worn omitted from the time sample, the magnitude of the multipi, correlations notable, therefore, that the results of the IJrosent study, with all of the 

becomeS even more impressive. limitation.) mentioned, "art:! as strong and consistent us reported. 
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Given hindsIght, <1 number of improvements over the proc{lduJ'es 

~1"lploycd here are ind!ca tod i.)r future studies of ih%e and related data. 

Redundant v'anables I such ;)s the three measures of tp.mper3ture plu~ the 

day of the year I should be Imnimlzcd, either by deleting the:! redundant 

variables or by uSIng part correlations with variance common to another 

hlghly-cor.-elated variable partialled out. An exact measure of prccipitatl:1n 

"'"ude meas ures used here. Visibility 

, .In probably be used as a falrly exact measure of fog/haze. Policp. call 

cutegorien should be comblned or omitte(j for those categories with very 

Smi)ll mean frequencies of occurrence. In tbis mgard, preliminary 

CrJterion Factorizations could be r.1ade to determine whic!1 categories of 

~olice calls are sufficiently similar to warrant combination. Furthermore, 

H may be feaslble to divide the day into she.rter time periods 1n order to 

reduce the randomness engendered .Jy averaging dissimilar patterns within 

a time period. Finally, with a better U:1dNstanding of the effocts of 

rotation on Crifac factors, especially with regard to factor matching, it may 

be possible to c.:krify patterns oi relation~hips which at present are rather 

unclear. 

The vast number of posslbllities as yet unstudied leaves a whole field 

of investigl'ltion open. More complex studiE's may well improve the ability 

to predict and interpret patterns of police calls from weather patterns. More 

important, expanded studies, using individual rather than ropulation 

meC'sures, would be even more valuable in attempting to explain the inter

vening variables 1n lh~ police-weather relationships. Such studies may 
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illuminate the dlverse Indirect influences of wectt!)(;!r on many behaviors as 

well as direct effects of weather on the human organism. 1h"e::y may throw 

new light on changes In tn~ enVlronment, as effects of weather 'variations, 

that act on indlviduals to induce criminal behavior. 'These and many other 

questions need to btl ~:1swered, and they'r.an only be answer,cdby further 

research in this promising area. 



69 

REFERI:NCES 

Demaree, R.G. Prediction and :ac'torization of a s1ngle vanable. Paper 
presented at the annual meeting of ~hC! Society of Muluvariate Expr.!ri
l7lental Psycilologists, Berkeley, Califor:)ltl, November 16 - 18, 1967. 
Published by Institute of Behavwral kesearch, Texas Christian 
University, ro~t Worth, Texas 76129. 

Demaree, R. G., & Willis, D. S. Criterion factonza lion: eql'ations, com
putatlOnal procedures, and computer program. RSA Contract No. RH -2, 
1968. InstHute of Behavioral Research, Texas Christian University, 
f0rt Worth, Texas 76129. 

finClikyan, N., & Sells, S. B. Some rela tions of meteorological vMiablC!s 
to day-to-day fluctuatio:1s in subjec'.lve feeling. Research Note No. I, 
Contract Nonr 3436(00), 1964. Institute of BehavlOral Research, 
!'exas Chr15t1an University, Fort Worth, Texas 76129 

Muecher, H., & Ungeheuer, H. Meteorological in!lucnce on reaction time, 
fllcker fusion frequer.cy, Job accIdents, and usc 0! medical treatment. 
perceptual and Motor Skills, l~, 163 -16B, 1%1. 

Sells, S. s. (Ed.) Symposium on dImensions of stimulus sltuatlor,s which 
t'lCcount for behavior v()n~ Tcchnlcal RC!pott No.1, Contract Nonr 
3436(00),1961. Institute of Behavioral Research, Texas Christian 
University, Fort \Vorth, Texas 76129. 

Sells. S.B. Stimulus determinants of behavior. New York; Ronald Press, 
1963. 

70 

APPENDICES - 9 

UNROTATED rACTOR MATRICI:S 



APPENDIX 1 

Unrotated Factors from Crit2rion Variable 17, Assault, by Tir'''' Periods 

Factor A Factor B 

Variable Quarter Quarter 

1 2 3 4 Tot. _ 1 __ 2 __ 3_ _4_ Tot. 1 

-02 -57 ---
I. VlS1b!h:y 2 f; 3 '1 7S -76 76 -73 

2:. Sea Level Pressu:e -76 08 -52 -42 01 -22 51 07 

3. Dew Point Temp. 91 -47 91 82 -19 74 -49 34 

4. Wind Speed 50 -16 27 2 '~ 4S 02 01 -03 .. 
5. Station Pressure -73 as -48 -313 00 -19 51 08 

6. Dry Bulb Terr.p. 87 '""04 96 9') -11 61 -02 06 o. 

7. Wet Bulb Temp. 90 -56 95 90 -15 70 -29 22 

8. Relative Humidity 52 34 17 -05 -38 64 -88 68 

9. Total Sky Cover 52 02 07 01 -05 62 -72 63 

10. Precip., No. Rrs. 27 33 -!B -25 -06 62 -79 80 

11. Fog, No. Hrs. -05 27 -31 -35 -81 69 -~9 55 

12. Precip., Dichot. 30 26 -04 - i~ -21 60 -78 71 

13. Fog, Dichotomous -02 40 -30 -33 -80 70 -69 54 

14. Da~' l~O. 65 -69 87 86 -10 49 -05 06 

99. Assault 17 10 27 14 07 Hi 17 OS --

---------.-~======~========~~-------------------------------------------------------------------

APPENDIX 1 CONTINUED 

Rcsiaual Factors 

Variable Quarter 
1 _ 2_ -L -L _2 __ 3 _ 

1. Visibility -56 -04 -36 09 10 11 

2. Sea Lpvel Pressure -05 -08 39 27 -32 -47 

3. Dew Point Temp. -21 32 19 22 15 01 

4. Wind Speed 29 -39 -08 -18 75 86 

5. Station Pressure -07 -06 41 29 -32 -48 

5. Dry Bulb Temp. -34 39 24 17 12 -04 

7. Wet Bulb Temp. -28 34 23 19 14 -0 ) 

8. Relative Humidity 38 -08 02 26 1l 07 

9. Total Sky Cover 36 -44 -30 -45 37 -20 

10. Precip., No. Hrs. 79 -32 27 -13 -20 -09 

11. Fog, No. Hrs. 44 -28 46 -06 -40 -10 

12. PrecJp., Dichot. 61 -29 13 -43 -11 -10 

13. Fog, Dichotomous 43 -12 42 -07 -32 -10 

14. Day No. -42 41 33 36 05 -10 

99. Assault 06 11 14 07 14 08 

Factor C 
(l~artcr 

.1-. _3 _ q Tot. 
07 28 
90 82 

-24 -15 
-0'7 -45 
91 84 

-13 05 
-18 -05 
-41 -45 
-H -27 
-15 -15 
-14 -'n 
-31 -31 
-12 -37 

03 2 i 

17 11 

." 

-..) -

"'><"--=-'---,-

-..) 

N 
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APPENDIX :£ 

Unrotated Factors from Critericn Variable 20, Demented Person, by Time Pcr!ods 

Variable 

1. Visibility 
2. Sea Level Pressure 
3. Dew POint T( mp. 
4. Wind Speed 
5. Station Pres~ ure 
6. Ory Bulb Tea p. 
7. Wet Bulb Ten.p. 
B. Relative HUll'idity 
9. Total Sky Cover 

10. Precip., No. Hrs. 
11. fog, No. 1-1r5. 
12. Precip., Dichot. 
13. Fog, Dichotomous 
J4. lll}' No. 

99. Demented Person 

Factor A Factor B 
Quarter Quarter 

1 2 3 4 Tot. _1_ ..L _3 __ 4_ Tot. 
4T -34 11 37 S3 -75 74 -89 -76 
-59 21 -66 -58 -36 -50 64 -05 -4L 

B 1 -44 79 80 56 19 -62 14 32 
32 -45 -01 27 IS 15 -20 -27 15 

-55 19 -64 -54 -:32 -51 63 -05 -~2 

8S -49 6S 92 81 06 -41 -29 14 
83 -46 76 88 71 12 -53 -05 23 
22 05 3& -00 -34 57 -82 17 SO 
09 -29 26 -17 -30 36 -73 56 23 

-34 4S -18 -33 -52 16 -67 84 72 
-39 42 -01 -35 -46 77 -57 88 68 
-31 32 -09 -20 -44 17 -13 71 66 
-36 4S 06 -34 -46 78 -68 8S 71 
73 -59 S3 82 11 -14 -22 -20 07 

19 09 07 28 14 06 18 11 08 

APPENDIX 2 CONTINUED 

Vuriaole 

1. Vl<iibiHty 
2. Sea Level Pressure 
3. Dew POint Temp. 
4. Wind Speed 
5. St,.ltion Pressure 
6. Dry Bulb Temp. 
7. Viet Bulb Temp. 
8. Relative Humldity 
9. Total Sky Cover 

10. Precip., No. Hrs, 
11. Fog, No. Hrs. 
12. Precip., Dlchot. 
13. fog, Dichotomous 
14. Day No. 

99. Demented Persoll 

fk51dual Factors 
Quarter 

-L _5_-L 
-09 -26 41 
lJ 15 -58 
60 -23 16 

-48 -35 30 
1;) 14 -58 
71 -02 23 
66 -14 19 

-09 -36 -14 
-27 -59 -17 
-OC 00 -12 

15 46 -34 
-05 -16 -03 

17 43 -31 
71 -13 -01 

10 0·' 10 

" 

Factor C 
Quarter 

_1_ _2_ _3_ _4_ Tot. 
30 16 12 
23 50 28 

-44 -31 -38 
-25 -62 -32 

22 49 La 
-40 -19 -09 
-43 -28 -26 
-36 -27 -68 
-58 -26 -87 
-84 -38 -24 
-IS -00 09 
-88 -50 -41 
-15 OS 01 
-30 -20 -03 

10 12 17 

".J 
,::. 

".J 

'"' 

". 
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APPENDIX 3 

Unrotated Factors from Criterion Variable 21, Disturbance, by Time Periods 

Variable 

I. Visibility 
2. Sea Level Pressure 
3. Dew Point Temp. 
4. Wind Speed 
s. Station Pressure 
6. Dry Bulb Ten.p. 
7. Wet Bulb Temp. 
8. Relative Humidity 
9. Total Sky Cover 

10. Precip., No. Hrs. 
11. Fog, No. lirs. 
12 • Preclp., Dichot. 
13. Fog, Dlc~otomous 
14. Oa} No. 

99. Disturbance 

---"- .. : 

Factor A Factor B 
Quarter Quarter 

1 2 3 4 Tot. 1 _2 __ 3 __ 4_ Tot. ----26 22 48 37 SO 75 28 70 54 41 
-59 -14 -54 -55 -48 60 85 52 73 25 
94 75 70 86 71 -15 -49 -57 -27 -34 
33 -04 02 30 17 -44 -55 -25 -12 -79 

-55 -10 -51 -51 -~.; 62 85 51 75 24 
95 88 87 93 83 -05 -35 -17 -01 -29 
95 82 81 91 79 ··10 -43 -40 -1!l -34 
36 -12 -11 09 -13 -46 -57 -78 -61 -17 
29 -09 -12 -00 -10 -51 -72 -57 -47 -61 

-02 -3 I -46 -30 -4 1 -59 -34 -75 -55 -32 
-29 -22 -45 -39 -48 -65 -25 -66 -41 -31 

03 -25 -30 -14 -29 -54 -47 -69 -64 -34 
-26 ~22 -42 -37 -47 -67 -23 -63 -48 -32 
82 90 72 84 76 22 -14 -27 12 -15 

30 28 15 40 28 09 09 04 07 11 

APPENDlX 3 CONTINUED 

V;)rlable 

1. Visibility 
2. Sea level Pressure 
3. Dew Point Temp. 
4. Wind Speed 
S. Station Pressure 
6. Dry Bulb Temp. 
7. Wet Bulb Temp. 
8. Relative Humidity 
9. Total Sky Cover 

10. Precip., No. Hrs. 
11. Fog, Nc. Hrs. 
12. Precip., Dichot. 
13. Fog, Dichotomous 
14. Duy No. 

99. Dlsturbanco 

Residual Factors 
Quarter 

__ 1 ...L-L 
32 11 -25 

-31 -28 -4 1 
-15 -03 -02 

20 12 -49 
-32 -29 -43 
-16 -10 -18 
-15 -07 -10 
-OS 17 26 

33 -46 06 
-20 -13 15 
-24 -35 25 

12 -03 11 
-30 -20 Z9 
-37 -11 -36 

11 11 13 

Factor C 
Quarter 

_1 __ 2 __ 3 __ 4_ Tot. 
-37 -82 -52 -55 
26 GO 27 -52 
18 39 41 SO 

-46 -41 -22 -31 
27 02 30 -51 
08 24 19 22 
13 33 32 38 
42 60 59 64 
32 16 S2 38 
36 65 41 63 
38 75 47 55 
61 58 36 67 
35 80 49 57 
13 18 27 16 

11 07 06 06 

-..J 
(.f'I 

-..J 
C\ 

=~~ 
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APPENDIX 4 

Unrotated Factors from Criterion Variable 22, Domestic Disturbance, by Tlme Periods 

Factor A Factor B 
Variable Quarter Quarter 

1 2 3 4 Tot. 1 2 3 4 Tot. 
1. Vj!:>~bil1ty 27 ".:45 -00 51 62 70 - -90 -63 -
2. Sea Level Pressure -5& 12 -89 -44 -42 69 -08 -35 
3~ Dew Point Temp. 93- -36 76 71 54 -20 05 48 
4. Wind Speed 40 -42 34 2S 22 -07 -13 31 
5. Station Pressure -52 09 -87 -40 -39 70 -09 -33 
6. Dry Bulb !err p. 94 -57 66 88 75 -10 -26 30 
7. Viet Bulb TeI:1p. 94 ';'47 74 81 66 -14 -08 40 
s. Relative Hurr idity 35 50 32 -12 -31 -45 58 54 
9. Total Sky Cover 34 -G:l IS -22 -24 -23 IS 35 

10. Precip., No. Hrs. 00 22 -01 -49 -53 -41 72 40 
11. Fog I No. Hrs. -32 43 -00 -44 -57 -65 84 76 
12. P.ecip • .1 Dichot. 05 17 - 06 -35 -43 -39 51 49 
13 • Fog I Dichotomous -29 41 01 -45 -57 -67 80 72 
14. 

99. 

[My l'~O. 79 -59 49 80 65 07 -33 2S 

Domestic Disturbance 2S 08 10 30 20 12 as 11 

APFENDIX 4 CONTINUED 

Residual Filctors 
Varlabb Q-....:u:o.::a...:..r~te;c,:.r ______ _ 

....L. _2 __ 3 __ 4 __ 5_ _4 __ 4_ 
1. Visibility -S 1 32 23 13 00 38 07 
2. Sea Level Pressure 20 -70 -20 56 -24 -11 30 
3. Dm." Point Temp. 13 12 -58 -37 -29 -25 13 
". Wind Speed 19 27 44 -24 -28 64 -44 
5. StatIon Pressure 2e- -71 -23 57 -26 -13 32 
6. Dry Bulb Temp. 02 06 -41 -12 -12 -22 07 
7. Wet Bulb Temp. OS 08 -53 -25 -23 -23 11 
8. Re!ative HumIdity 4& 19 -40 -59 -32 -18 IS 
9. Total Sky Cover 63 -05 -51 -62 -54 -02 16 

10. Precip •• No. I-Irs. S3 -43 -39 -16 -02 -18 08 
11. fog, No. Hrs. 44 -38 -21 24 23 -22 04 
12. Precip., Dichot. 64 -25 -·51 -54 -07 j3 26 
13. fog, Dlchotvmous 42 -39 -2:$ 10 14 - 29 -18 
14. Day No. --1 i -03 -64 -OJ -30 -24 26 

99. DCfnestic Disturbance 10 !! 07 15 12 13 11 

Factor C 
Quarter 

2 3 4 
13 18 
28 30 
43 21 

-33 -30 
31 32 
45 48 
44 3S 
0"; -36 

-30 -57 
-34 -39 
.fj:.l -22 
-315 -43 
-16 -26 

57 29 

07 07 

.' 
-. 

Tot. -

....... 
co 

" " 

:, 

-I 
1 
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1. Visibility 
2. 'Sea Level Pressure 
3. IR-.. Point Temp. 
4. Wind Speed 
5. Station Pres! ure 
6. .Dry Bulb Tell il. 
7. Wet Bulb Temp. 
8. Relutive Hurr 1dity 
9. Total Sky Cover 

10. Pr,:>I;1p •• No. Hrs. 
11. fog. No. Hrs. 
12. Precip., Didiot. 
13. fog, Vlchotomous 
14. Day No. 

99. fight 

APPENDIX 5 

Unrotated factors from Criterion V.lrlable 29, right, by TIme Periods 

Variable 

Factor A 
Ou~rter 

L..L 3 
64 14 05 

-35 -38 -69 
72 86 71 
27 Z 1 -07 

-31 -34 -fJ7 
77 94 78 
75 9! 77 
11 03 07 
08 15-00 

-30 -19 -14 
-65 -14 09 
-26 -10 -16 
-62 -15 06 

72 89 S5 

-L. Tot. 
59 57 

-46 -42 
58 61 
40 14 

-4~ -53 
7b ,9 
69 72 

-23 -24 
-31 -22 
-56 -4 ~ 
-48 -51 
-41 -39 
-46 -51 

67 71 

19 21 08 14 12 

APPENDIX 5 CONTINUED 

Residual Fectors 
Quarter 

_1_ ._2 __ 3 __ 4 __ 5_ 
I .. Visibility 50 -37 06 00 09 
2. Sea Level pressure 68 45 59 18 03 
3. Dew POint Temp. -47 IS -29 -44 -24 
4. Wind Speed -28 17 -67 35 -64 
5. Station Pressure 67 47 59 17 01 
6. Dry Bulb Temp •. -49 Hi 03 -32 -IS 
7. Wet Bulb Temp. -48 19 -14 -40 -21 
8. Relative Humidlty -16 11 -53 -38 -17 
9. Total Sky Cover -20 24 -55 -42 -59 

10. Precip., No. Hrs. -30 48 -23 -17 -06 
11. Fog, No. Hrs. --16 S2 10 3D 18 
12. Precip., Dichot. -26 29 -·11 -25 -17 
13. Fog, Dichotomous -49 50 04 34 13 
14. Day No. -32 11 00 -35 -20 

99. Fight 13 08 16 13 11 

3 5 --
-0'1 ~9 

-24 13 
-54 -31 

18 31 
-28 11 
-54 -17 
-57 -24 
-13 -35 
-00 07 
-06 -00 

20 -37 
-23 -02 

13 -43 
-76 -37 

08 07 

Fector B 
Ouarter 

1 2 3 4 -------
-45 76 -91 -58 
-24 68 -04 -'0/-62 

40 -405 21/: 59 
16 00 -31' 42 15 

-24 68 -04 -43 -61 
21 -20 -16 40 30 
30 -32 04 53 51 
84 -83 72 68 52 
66 -60 43· S3 58 
48 -f:S 87 60 &9 
37 -65 90 54 54 
62 -72 74 63 70 
36 -67 88 '64 S3 
03 -02 -08 30 17 
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APPENDIX 6 

Unrotated Factors from Criterion Variable 31, Fire Call, by Time Periods 

Factor A Factor B Factor C 

Variable OUilrtcr Quarter Ouarter 

1 _2 __ 3 __ 4_ Tot. 1 2 3 4 Tot. I 2 3 4 To t. -- -55 - 4s - 63 
1. Visibility -35 04 33 34 26 62 -90 -&7 -52 

2. Sea Level Pressure -&3 65 66 73 68 21 -19 13 -13 40 01 -08 

3. Dcw Point T<:mp. 45 -92 -93 -90 -95 -34 27 -08 -14 -76 25 10 

4. Winc.l Speed 28 -28 06 -25 -17 -19 -19 33 44 -28 55 42 

5. Station Pressure -63 61 63 71 65 20 -18 13 -14 36 03 -06 

6. Dry Bulb Temp. 35 -92 -67 -70 -79 -:25- OS -35 -11 -83 56 ~,O 

7. Wet Bulb Ter,p. 40 -93 -8-1 ~2 -~(j - --- -32 17 -20 -12 -80 42 30 

8. Relative Hunddity 58 -29 ~.) -613 -47 -34 74 45 -02 -07 -42 -73 

9. Total Sky Cever 36 -34 -45 -46 -46 -65 52 42 28 -06 -25 -42 

10. Precip., No. Hrs. 81 ot -36 -32 -23 -01 83 72 75 39 -·41 -31 

11. Fog, No. Hrs. 19 -03 -32 -24 -21 -f.6 82 58 48 53 -51 -59 

12. Precip., Dichot. 71 -11 -43 -44 -34 -25 77 66 65 34 -28 -35 

13. Fog, Dichotomou~ 28 -02 -34 -29 -24 -sCi 85 S4 48 51 -54 -59 

14. Day No. 21 -80 -65 -59 -71 -04 -05 -31 -33 -76 41 32 

99. Fire Call 12 29 23 23 18 12 09 15 08 23 14 05 

; 

APPENDlX b CONTINUED 

Residual Factors 
Variable Quarter 

2 3 4 2 
1. Vi ,ibility -29 -03 -28 11 -02 
2. Sea Level Pressure 10 3S 14 02 -48 
3. Dew Point Temp. t: 1 13 01 08 -18 
4. Wind Speed -33 -58 -so 89 39 
S. Station Pressure 11 37 14 03 -50 
6. Dry Bulb Temp. 16 19 21 11 -27 
7. Wet Bulb Temp. 18 IS 11 11 -23 
8. Relabvn Humidity 27 -09 -22 -06 19 
9. Total Sky Cover -46 -25 -36 23 17 

10. Precip.~ No. Hrs. -AI 04 IS 08 10 
1L Fog, No. tIrs. 37 -29 19 -21 -31 
12. Precip., Dichot. -34 -09 02 13 04 
13. Fog, DIchotomous ~6 -14 09 -19 -16 
14. Day No. 23 39 -07 01 -25 

39. Fire Call 09 13 11 12 11 
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Vdrla~le 

1. Visibility 
2. Sea Level Pressure 
3. Dew Point Te:mp. 
4. W1:ld Speed 
5. Station Pres~.ure 
6. Dry Bulb TeII.p. 
7. Wet Bulb Temp. 
8. Relative HUII.idity 
9. Total Sky Cover 

10. Precip" No. Hrs. 
11. Fog, No. Hrs. 
12. Precip., Dichot. 
13. Fog, DlCootomous 
14. Day No. 

93. Assist 

.£ . 

\PPENDIX 7 

Unrotated Factors from Criterion Variable 40 I Assist, by Time Periods 

factor A Factor B Factor C 
Ouarter OUelter Quarter 

1 2 _3 __ 4_ Tot. _1 __ L _3 __ 4_ Tot. 1--- 2 3 4 . Tot. 
22 -25 20 30 38 74 63 40 35 48 -43 -54 -73 -58 

-60 -48· -51 -56 -53 59 49 73 68 35 33 26 07 -37 
95 97 90 £8. 81 -12 -11 -17 -21 -30 19 -06 33 40 
34 01 00 30 15 -41 -:;5 -51 -36 -73 -43 -70 01 -42 

-56 -·101 -47 -52 -49 (;1. 51 75 70 35 34 26 09 -37 
95 97 94 95 87 -02 12 22 06 -28 08 -11 15 02 
96 98 96 94 86 -07 -00 00 -09 -31 14 -08 2S 22 
39 35 13 12 -00 -42 -73 -64 -63 -11 51 17 51 79 
30 30 08 -00 -01 -51 -72 -57 -64 -66 33 -24 27 30 

-01 14 -17 -26 -30 -64 -65 -46 -51 -45 27 </7 40 60 
-26 24 -18 -31 -37 -641 -55 -32 -13 -38 42 61 75 58 

04 21 -02 -11 -18 -61 -69 -45 -61 -47 47 33 45 61 
-23 24 -17 -29 -35 -66 -55 -32 -20 -39 37 63 80 S9 

Rl 87 87 8G 81 24 31 2S 23 -02 15 .-06 24 12 

SO 38 34 57 36 13 16 04 17 14 12 10 11 09 

APPENDIX 7 CONTINUED 

Residual Factors 
Quarter 
1 4 

1. Visibility 29 .24 
2. S0-a Level Pressure -21 -09 
3. Dew Point Temp. -14 -13 
4. WInd Speed 7.7 68 
S. Station Pressure -22 -10 
6. Dry Bulb Temp. -19 -16 
7. Wet Bulb Temp. -16 -14 
8. Relative HumIdity 08 -02 
9. Total Sky Cover 47 -22 

10. Precip. I No. Hrs. -16 -24 
11. Fog I No. Hrs. -29 -20 
12. Precip., Dichot. 09 02 
13. Fo.), Dichotor:lOus -38 01 
14. f)...ly No. -35 -11 

99. Assist 10 12 
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fl.PPENDIX 8 

9Jnrotated Factors from Criterion Variable 41 q Accidents CombincJ, by T .11e Periods 

Factor A Factor B 
Variable Quarter Quarter 

1 2 3 4 Tot~ 1 _2_ l _4_ Tot. 
1. Visibility -66 ::s9 -83 -75 -24 02 02 -09 DB 

7· Sea Level Pressure -36 -14 -26 -38 -76 54 87 u8 44 

3. Dew Point Temp. 36 29 34 51 84 -87 -38 -45 -45 
4. Wind Speed -03 -15 06 22 40 -25 -44 -SO 27 
5. StationPressure -35 -14 -26 -37 -74 50 87 67 43 
6. Dry Bulb Terr p. 14 -16 02 34 75 -90 -28 -42 -06 
1. Wet Bulb Ten p. 26 09 20 45 80 -89 -34 -44 -27 
8. Rclutive Burr,idity 79 82 _78 44 67 -19 -22 -18 -76 
9. Total Sky Cover ~" 62 62 62 60 -28 -17 -27 -18 v ... 

10. Precip., No. Hrs. 84 92 \ 81 78 47 24 14 37 14 
11. Fog, No. Hrs. 81 83 i 64 68 13 -00 -08 -14 -07 
12. Precip., Dichot. 81 84 79 79 S2 08 13 1'1 06 
13. Fog, DIchotomous 83 82 .69 69 17 00 ··16 -14 -)0 
14. Dly No. -01 -05 ·01 20 52 -79 -07 -19 -23 

99. Accidents Combined 39 47 40 35 28 16 19 24 ',33 

, ~ 

t" .' 

"i 

APPENDIX 8 CONTINUED 

Residual Factors 
Variable --...Q!:!artcr 

1 3 4 1 L _4 __ 5_ -----l. Visibility 10 -PO -11 31 -10 -31 -18 
2. Sea Lev:!1 Pressure 12 -22 -35 01 -02 30 -25 
3. Dew POInt Temp. 30 -41 -26 -29 -00 21 -21 
4. Wind Speed -67 48 14 -16 02 -13 -·15 
5. S ta tion Pres sure 14 -25 -38 -00 -02 32 -27 
6. Dry Bulb T.::'1p. 21 -52 -40 -37 03 18 -16 
7. Wet l3ulb Temp. 25 -48 -3" -33 00 20 -20 
8. Relative Humidity 43 06 20 13 -08 13 -08 
9. Total Sky Cover -45 -10 -33 04 -23 -17 -18 

10. Prccip., No. Rrs. -37 23 -03 3& 04 -26 15 
11. Fog, No. Rrs. -03 -12 -04 -43 18 "Q 05 Lou 
12. Precip., D1chot. -30 18 -05 34 -47 -41 05 
13. Fog, Dichotomous 01 -24 03 -38 3S 24 08 
14. D.)y No. 39 -!>l -48 -29 -02 20 -41 

99. AccIdents Combined 07 12 14 2 1 15 08 12 

1 

Factor C 
,'Juarter 

_2 __ 3 __ i- Tot. 
28 19 23 43 

-1·1 -31 -45 -51 
20 74 73 (>3 

-0 I 03 14 28 
-13 -28 -41 -48 

25 72 75 86 
22 77 76 76 

-04 18 18 -32 
-12 08 -13 -09 

'12 07 01 -29 
-32 -28 -49 -45 

26 24 09 
-26 -36 -43 

32 77 74 

21 13 16 

" 

-20 
-44 

66 

09 

CD 

'" 

" 

CD 
t/1 ,'. 

I 
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APPENDIX 9 

Unrotated Factors from Criterion Variable 43,' Drunks Combined, by Time Peric.-ds 

Factor A Factor B T 

Variable Quarter 0uurter 7 

I 2 3 4 Tot. 1 2 3 '1 Tet.., 
1. Visibility 23 -37 -38 11 -08 79 74 -68 -86 -79i 
2. Sea Lt;vel Pressure -62 -65 48 S 1 -79 S3 09 -61 OS -04: 
3. Dew Point T€-mp. 94 95 -49 -70 85 -14- 07 61 -10 -09 
4. Wind Speed 36 63 -09 11 36 -32 -23 12 -17 -19' 
s. Station Pres~ ure -58 -61 46 48 -76 54 10 -61 03 -OS' 
6. Dry Bulb TarT p. 95 87 -72 -73 86 

, 
-02 24 16 -37 -If' 

7. V'let Bulb Temp. 95 93 -62 -72 88 -08 14 42 -23 -13 
8. Rda ti ve H urr idity 38 56 21 -18 IS -so -47 87 56 2.1 
9. Tota 1 Sky Cover 34 48 4S -04 31 -36 -48 69 40 36 

10. fJr.:c!p., No. Hrs. OS 32 19 -27 10 -33 -56 70 54 68 
11. Fog, No. Hrs. -27 31 25 -21 08 

,. 
-73 -78 61 89 8,3 

12. Precip., DIchot. 10 44 15 -ltl 21 -37 -41 71 44 t 
Ei2 

13. Fog, Dichotomous -24 31 36 -16 If) -73 -81 64 88 7'8 
14. Day i~o. 78 74 -66 -64 63 10 40 17 -36 -:16 

~ 

> 

99. Drunks Combined 14 24 07 08 15 10 13 25 27 fJ7 
? 

~-===:.:t'~..:.~"::":':~"" 

'- ... 
... 

APPENDIX 9 CONTIlIJ UED 

Residual Factors 
Variable ~uartcr 

2 3 _4 __ 5 _ _ 1_ -L _4_ 
1. Visibility -39 -27 42 13 35 12 18 -08 
2. Sea Level Pressure 06 02 -50 07 -11 -34 08 -62 
3. Dew Point Temp. 10 -15 -08 07 -42 -01 SG 60 
4. Wind Speed -22 -59 67 -23 17 04 -25 67 
S. Station Pressure 07 01 -51 08 -12 -35 11 -61 
6. Dry Bulb Temp. 03 -29 -10 17 -01 -00 63 39 
7. Wet Bulb Temp. 07 -23 -09 11 -23 -00 62 52 
8. Rela!.ive Humidity 30 38 -OS -18 -81 -06 -00 S9 
9. Total Sky Cover 43 00 16 -42 -43 -10 25 47 

10. Precip., No. Hrs. 67 52 -46 -74 -39 -38 -41 -10 
11. Fog I No. Hrs. 36 16 -SO 19 -18 02 -27 -07 
12. Precip., Dlchot. 68 64 -33 -74 -41 -40 -24 21 
13. Fog, Dichotomous 35 13 -42 09 -L4 -00 -12 03 
l4. Day No. -18 -22 -25- 16 -34 -40 54 26 

99. Drunks Combined 14 12 I3 20 14 13 07 09 

.,. 
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Gr IUP Fs'{ch~)09Y Brunch 
Officf~ of NClVi) I Rcsctlfch 
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I WMihin0ton, D.C. 

Vv'l'atl1(~r variables WNC studlnd as predlctors of polie(! incici:!nts in the 
City of Fort Worth ior a slx month p::niod In IlJot\. Fr0quencles of 31 catL!qorie5 
of cdlls to the pollce department and nh~ans of 13 weolher vuriahlcs, uS well uS 
the duy of the year. woro computed hy sb:-hollr intervals. Correl,ltlons arnonq 
all variables Wl~n~ cor,lputr;d for each of the four qua:-tcrs of the dAy over 178 days, 
nnd also across all 712 quarter-day periods; nine categories of police calls wore 
s('·lccted for further una lysis . Loch of the five Tnutricos of correlations among 
th·~ 1·1 predictor variables was f{lCWrod by the Criterion ractorization Method 
using successively GiJch of the 9 selected police variables as criterion. Of the 
45 multiple corruiaUons, 13 were slgn1flcunt at the .05 level and 10 at the .01 
level. FollowIng Vurimax rotation, the factors ' .... ere matched across time 
periods for each criterion variable. From 2 to 4 factors were found to match c1cross 

" 

CIt teast t\ ... o time periods for each criterlcm. Two fac..tors, tern pera ture-pre ssure 
(lInd prcci pita lion-fog I wero found for all criterIa; a pressure-wind factor occurred 
for 8 of tho 9 crit.crion variables, and a precipitation factor occurred for t.hree 
criteria. Methode,logical problems suggest caution in interpretation, although 
both the r::lsults and the methods used appca!' promiSing for further res(!arch. 
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