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I. INTRODUCTION

Chapter I presents a review of previous work and sets forth the

questions engaged in the dissertation.

A. Review of Previous Work

This study draws on two very different research traditions. The
irst is Roger Barker's discipline c¢f ecclegical ps

rchelogy and particular-

ly the concepts of behavior settings and behavior mechanisms which he

has used since 1947 in comprehensive surveys of human behavior and time
allocation in two towns, one in Kansas and one in England. The second
is social accounting in a sense which includes, but is much broader
than, the existing national income and product accounts. The first
major conceptualization of this field was Bertram Gross's (1966) paper,
"The State of the Nation: Social Systems Accounting', in Bauer, ed.,

Social Indicators, a book which had great influence on the development

oI the sociai indicators movement.

By the mid-1970's, several economists, sociologists, and soclal
psvchologists were beginning to talk about ‘‘social accounting™ as a
distinct specialty within the social indicators movement. The first
workshop devoted to a critigue and appraisal of research by these soclal

scientists was held in Washington, D.C. during March 24-26, 1980 under

(@)

the sponsorship of the Social Science Research Council. At this work-



Ruggles, Kenneth Land, Marcus Felson, James House, and Frank Andrews.
The first five named were economists, the next two sociologists, and

La

the last two social psychologists.

The papers by Fox and Juster both dealt with time-based social

accounts. Their common feature is an exhaustive classification of all
living-time (8,760 hours per person per vear) of a population into cate-
gories of activities (work, housework, shopping, recreation, and the
like). These time-use accounts are stated in person-hours, and contain
no necessary implications for imputing dollar values to the various time
uses.

Juster and Fox propose to impute dollar values to the various uses
of time. Both would use money earnings in gainful employment as a start-
ing point for imputing values per person-hour to the various nonmarket
uses of time. Juster would emphasize a subjective approach, in which

individuals would be asked to rate their degrees of liking or disliking

L
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a person rated his liking for some nonwork activity at a higher figure

than his i1iking for his work, that nonwork activity would be given an

3

. . 5
imputed hourliv value

) ~iocher than that of an hour on the job.

I3

Fox woulid use an objective approach, based on the observed Iintensity

of use of four categories of behavior mechanisms in each activity. The

value per unit of each behavior mechanism (kind of input) used in gainful
emplovment would be estimated from data on occupations and earnings. A

vector of behavier inputs valued at $5 (sav) an hour in gainful emplov-
P N T T S
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It should be stressed that social systems accounting is in a very
early stage of development. The March 1980 workshop papers [to be pub-
lished in 1981] might be compared with those in Volume One of the National

Bureau of Economic Research series, Studies in Income and Wealth, pub-

lished in 1937. Bertram Gross (1966) seems to have correctly anticipated
developments in social accounting when he predicted that ''the maturation
of social accounting concepts will take many decades'. Gross also pointed
out that it took centuries for Quesnay's economic tables to mature into
national income accounting" and that even in countries where national

hilvs dovalanad
s bttt

4}
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w

that thev face many conceptual problems that still require years of
dadicated attention'.

Because of its dependence on concepts from ecological psychology
and from the new interdisciplinary field of sccizal accounting systems,

this dissertation will use some terms which are not yet familiar to most

iivsitrate these terms to the
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our ability. On this point, Gross asserted that ''the formulation of

naticnal social accounts is a much more complex undertaking [than the

national economic accountsl. It requires the participation of social
scientists from many disciplines and the breaking down of many language

4 - n A - DI T .

L. Roger Barxer and Associates on benavior settlngs
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settings. In many cases, a behavior setting coincides with an establish-
ment; for example, Jones Barber Shop is a behavior setting to Barker
2nd 2n ectablichment (2nd also a firm) to economists. Barber shops
in general constitute a genotype in Barker's terminology and an industry
to economists.

An establishment may consist of two or more behavior settings.
Thus, the Eggleston and Dean Window and Door Company in Midwest,
Kansas consists of one behavior setting of Genotype 64, Factory Assembly
Shops, and one of Genotype 38, Commercial Company Offices. The patterns
of behavior in the two settings are distinctly different, and the
sizes, shapes, and equipment of the two work areas are designed to
facilitate the respective patterns. Engineers and architects can see
at once why the physical arrangements must be adapted to the desired
behaviors and job analysts will recognize that the tasks to be performed
require different occupational skills.

Tha hahaxri Ar co

[
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private enterprise "

authority system’. The eccnomist's terminology of
establishments and industries is seldom extended bevond the private
enterprise sactor., However, Barker applies his concents of behavior
settings and genotypes to all "authority svstems'. namely private enter-
prise, government, school, church, voluntary association, and household.
Collectively, behavior settin

gs in these six authority systems contain

all human behavior, and all

'
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I
3
[$Y]
=]
T
’_J
!
1
o)
)

1located among such settings.
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the nonhousehold behavicr settings that occurred in Midwest, Kansas from
September 1, 1963 through August 31, 1964. Midwest (Barker's code

name for Oskaloosa, Kansas) is a county seat town; as of 1963-64 the
town had 830 residents and served a retail trade area, school district,
and church attendance area of about 50 square miles. The population of
the town and trade area combined was about 1500 persons.

Table 1 is an exact reproduction of Table 5.3 in Barker (1968, pp.
110-116). The town's 884 behavior settings are classified into 198
genotypes.l The entries for Genotype 1, Abstract and Title Company
Offices, nave the following meanings: N = 1 {there
setting in this genotype); O = 305 (the behavior setting occurred, i.e.,
was open for business, on 305 different days); D = 2,500 (the setting
was open about 8.2 hours a day, so its duration was 2,500 hours for the
year as a whole); Town OT = 4,054 {town residents spent 4,054 person-—

hours of occupancy time in the setting); and Total OT = 4,606 (occupancy

4l Lo 1 A n
Cilme oy T ctaled 4,60¢

labalote o
[SD-ARIEOD O

b

hours). We have not used the ERI column in our research and will not

comment on it.

At z certain level of aggregation, Table 1 provides the framework
for a complete set of social accounts for the nonhousehcld behavior
settings of Midwest during the survey year. In fact, Barker (1968, p.

116) summarizes the message of Table 1 as follows:

RV | V= . [aRa¥a) R AN

v aic rxu—beCL:u LL0m o Cw ARV ‘witx‘i Ll
omissions: the omissions are genotvpes Barker found in Midwest in 1954-35
but not in 1963-64,

The ganciypes iIn
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These data show that there are 198 genotypes among Midwest's
884 behavior settings, i.e., 198 standing patterns of behavior
and milieu with noninterchangeable programs. If the town were
abandoned by its present inhabitants and resettled by people of
totally alien culture, they would regquire 198 instruction books
and/or training programs to reconstitute the behavior environ-
ment of Midwest. A person familiar with midwestern American
culture is informed by the .genotype list and the data on their
extents of the behavior possibilities within Midwest in the same
way that a soil survey tells an agronomist of the suitability
of Midwest County for the production of cora, walnut trees,
hay, etc. (p. 116).

e~
<
D

Tmn 13 A oI 8 t W - - 3 }
believe Barker's approach has great potentizl for describin

changes in a community (or a nation) over time and describing differences
between communities (or nations) at a given time. In fact, Barker and
Schoggen (1973) make both kinds of comparisons: Midwest, Kansas in 1963~
64 versus 1954-55; Yoredale, Yorkshire in 1963-64 versus 1954-55; Midwest
versus Yoredale in 1954-53; and Midwest versus Yoredale in 1963-64. 1f
their catalogs of genotypes were extended to include those found in
households, each behavior setting survey (for example, of Midwest in
1863-64) would provide the exhaustive accounting for living-time required
by the Juster and Fox approaches to time-based socilal accounts along with

much additional information.

rrf

igure 1 is a reproduction of Figure 5.1 in Barker (1968, p. 99),

“"Data she2t of behavior setting 1i8.5: High School Boys Basketball Game'

™

The nrogram of Genotype 18, Basketball Games, reads as follows (the

numbers in parentheses refer to the penetration zones of the setting,

as defined in Table 2, page 18):

Coach (6) or coaches {5) arrange gzames, instruct players;
referees (4) judge plays: plavers (4) play according to standard
basketball rules; cheerleaders {4) lead cheers; salesmen (&)
scll zopoorn, scit drinks; band (4) plays music in intervalsg
audience (2) watch, cheer, applaud, eat {(Barker, 1968, p. 212}.



TasLe 1. Behagvior Setting Genotypes of Midwest, 1963—-64. Number (N),
Occurrence (O), Duration (D), Ecological Resource (ndex (ERI),
Occupancy Time of Town Residents (Town OT), and Occupancy
Time of All Inhabitants ('Tnb—;'l f\'T‘\ n‘ RBehoviper Sottinas

eHings
in Each Genotype
Resource Output
Measures Measures
Town Total
No. Genotype N O D ERI oT oT
1. Abstract and Titie
Company Offices ... .. 1 305 2,500 0.52 4.054 4,606
2. Agricultural Advisors
Offices ... .. 1 250 2,040 043 5206 6,559
4. Agronomy Classes ...... 2 4 13 0.08 72 341
5 Animal Feed Mille .| 1 310 3344 062 RGQ8 188821
6. Animal Feed Stores . .. .. 1 307 2,736 0.55 5857 8,127
7. Animal Hushandry
Classes . ............ 4 6 20 0.16 23 394
8. Athletic Equipment
Rooms ............. 2 285 180 0.28 284 412
9. Atterneys Offices ... ... 4 1,155 7,250 172 20,584 23,347
10. Auction Sales .......... 2 3 14 0.08 485 1,645
11. Auditing and Investi-
gating Co. Offices .... 1 250 2,000 047 2,320 2,350
i2. Automobile Washing
Services ... 2 3 H .08 11 14
13. Award Ceremonies .. ... 3 3 S 0.12 176 283
14. Bakery Services,
toOrder ............ 1 50 200 0.09 242 242
ID, DANMKS . ..o 1 SN [RS8 tra.s /thH.V ﬂh‘?“hli
16. Barbershops . .......... Z 4350 3 806 078 2760 7,601
17. mobal) Cames ........ 16 71 167 067 6,781 13,691
15. Pn 2aiity I.jps .......... 1 30 3,325 3.862 13,085 15,545
20. Billiard Parlers and
Taverns ............ 1 308 4,300 0.73 21,330 39,212
22. Bowling Games,
TenPins ..o ... 23 725 3,204 177 23882 417214
24. Building, ¢ onstruciion,
Bepair Services ... ... § 1,133 G180 200 141355 1%9.584

° T e (‘o~mletc alphabetized, and numbercd genotype list covers two survey years,

TOZ« nen o

pRvivt

=33 un\’x FRITUIN v o ut_no‘\ pes lﬂdl were pra sent in e 'o'mer Year ano aoscm

in the Iatens vear are prittad C—nm ha ICRR_R4 ch honpe tha conntyoe smliorc
..... =< numnbers

are not conﬁccu‘ne The occupancy times reported are from the coded values (sce

Appendix 1),



Table 1 (continued)

Resnurce Output
Measures Measures
Town Total
Ne. Genotype N O D ER1 OT OoT
25 Bus Stops . ... ... e 3546 42 049 50 1.984
26. Card Parties ........... 8 64 238 037 1985 2543
27. Carnivals ............. 1 1 3 0.04 443 375
28. Cemeteries . ... ... 1 366 1,594 045 1,364 1.636
29. Charivaris . ........... 1 5 3 0.04 114 242
30. Chiropractors Offices . ... 1 i70 564 0.24 114 9i4
32. Civil Engincers Offices .. ] 25¢ 2,040 042 3548  6.539
33. Classrooms, Free Time ..13 2,700 1,462 242 3382 18,557
34. Cleaners, Dry Cleaning
Plants ... ........ ... 1 363 2500 052 86539 6,770
33, Clothiers and Dry Coods
YOS L. 1 307 3,038 0.39 14,289 21,330
36. Clab Offcers Training
Classes ... .......... 1 1 2 0.01 2] 114
37. Commercial Classes ... .. i 180 980 0.27 7.315 13,099
38. Commercial Company
Offices ............. 1 230 2040 043 7000 7,200
39. Cooking Classes ....... 3 5 14 0.12 39 104
40. Court Sessions, County .. 1 240 300 0.25 731 914
41. Court Sessions, District .. 1 30 140 0.07 333 1,364
44. Custodial Woark Groups.. 4 04 166 0.21 346 1,438
48, DanCes e 4 10 12 018 G>8 1,33¢
47. Dav Care Homes and
Nurseries ... ... 5 408 2527 0.4 6771 21.823
48, Delivery and Collection
Rouies ... ..., 6 1.257 25T 3134 3535 7436
48. Dentists Offices and
22 1,309 0.2 1385 4678
S2. A 37 25352 Q27 1,608
51,
[ 37 38 98 0.68 1,829 4146
52. Dinners with Dances ... 1 1 4 0.04 332 575
53. Dinners with Recre-
ational Progams oL 16 18 46 0.62 2.381 5,786
54. Drugstores .. .. ........ 207 3,339 0.62 30,371 35212
33. Educativnal Mothods
Tlasses oo ¢! 3 12 0.2 189 g1
36. Elcctions, Polling Piaces . 4 4 0.16 268 427
57. Elections, Tublic Posting
of Deviuns oL N : y 00 2 114
58. Elementary Schoo! Basic
Classes ............. i3 2,230 8543 2.54 GS.251I 222,118



~]

Restairee Output
Measures Measures
Town Total
No Gernotype D oT OT
59. English Classes ........ 669 9,019 16,923
60. Examinations, Boy Scout. 1 9 S
61. Examinations,
Standardized ........ 16 184 361
62. Excavating Contracting
Services ............ 1,380 1,805 2,298
63. Excursions and Sight-
seeing Trips ......... 124 2,033 3,957
64. Factorv Assembly Shops . 2,643 8,559 18,288
65. Farm Implement
Agencies . .......... Z 3,500 5,730 13,051
67. Fashion Shows ........ 7 62 113
68. Fire Alarms and Fire
Fighting ............ 9 284 314
69. Fire Drills ............ 2 185 412
70. Fire Stations .......... 1,009 1,195 1,193
71. Fireworks Sales Stands .. 150 155 228
72. Floor-laying Services . ... 400 375 914
73. Food and Rummage
Sales ............... 42 106 i98
74. Football Games
(American Football) .. 114 6,911 15,144
75. Funeral Directors
Services ............ 1 46 443 731
76. Funera! Services. Church. 3 17 G 817 1,802
. TUIHUIE OLUIED e e e s 1 27353 Rty PRSI I.GTC
78. Garages .............. 2 6,600 23 16,856 28,378
79. Gift Showers .......... 3 28 G.12 421 511
80. Colf Games ........... 3 888 0.37 2,496 3,005
81. Gevernment Offices:
Business, Records > 5,124 335 27,288 73,140
82. Graduation and Promo-
tion Ceremonies .. ..., 4 8 013 £93 1131
83. Grocery Stores ......... 3 7,118 .35 66,396 83,187
4. Hallways ............. 4 8,100 1.65 26275 71,336
§5. Hardware Stores ....... 2 5,060 1.05 10,106 12,181
5. Hayrack Rides ... ...... H 3 .Gk T S
87. Hikes and Camps ...... 4 309 0.20 2,988 3,951
$8. Home Econemics Classes. S 321 037 2526 4,118
89. Home Economics
Competitions ........ 4 0.08 44 445
9C. Horseshoe Pitching
Contests (........... 1004 2 21



Table 1 (continued)

nesource Dutput
Measures Mecasurcs
Town Total
No. Genotype N O D ERI OT CT
92. Hotels ............... 3 766 2,975 094 3,312 4,293
93. Ice Cream Socials ...... 2 2 4 0.08 113 143
96. Installation and Induc-
tion Ceremonies ...... 3 3 6 0.12 114 283
97. Ynsurance Offices and
Sales Routes . ..... ... 2 3500 3400 078 4671 5418
98. Troning Services .. ... ... 5 350 2400 0.69 2460 2.460
99. Jails ................. 1 366 8784 129 9,037 9237
100. Jewelry Stores ......... 1 300 2200 048 4034 4,606
101. Judges Chambers ...... 2 300 2,380 054 3,199 3,816
102. Kennels . ............. 2 720 1,080 065 1.170 1,i86
103, Kindergarien Classes . ... 1 o7 249 013 2985 3,548
104. Knitting Classes and
Services ... ... ... 2 45 186 0.13 412 503
105. Land Condemnation
Hearings ............ 1 2 12 0.04 21 114
106. Landscaping and £lori-
cuiture Classes . ... ... 1 1 4 0.04 72 242
107. Latin Classes .......... 2 181 341 0.23 3,199 5,449
108. Laundrics, Self-Service .. 1 366 8,784 1.29 10,920 22970
109. Laundry Services . ... ... 1 300 2,400 050 5208 5467
110! Libraries ............. 3 338 1,853 0.52 15,425 29,825
111. Locker and Shower
Rooms ............. 2 360 70 0.31 2368 4722
112. Lodge Meetings ........ 7 137 325 039 2464 6,425
114, Lumbervards ... ... ... 2 600 4,700 1.0 8141 10412
115 M v Reopzoir Shops, 2 T 2622 0.85 0.602 11,224
116. Mathematics Classes ... 1 180 650 0.23 5.837 5.529%
117. Mecetlings, Business ....103 684 1,544 449 5054 15562
118. Aiectings, Cultural .. ... 20 3138 283 87 4822 7.144
119. Mcetings, Discussion ... 12 23 & 0.47 £20 1,330
120, AMectingg Socinl L., 3 16 31 0.13 383 578
121, Mcemorial Services .. ... 1 1 1 0.04 23 30
122, Motor Vehicle Operators
Classes, Exams .. .... 2 ;02 178 0.18 1,708 3,240
123. Moving Picture Shows.. 2 13 35 0.09 8i7 1,358
124, Music Classes,
Instrumental ....... 7 300 S87 C.8% 35,188 3,328
125, Music Classes, Veeal L. 10 875 370 1.04 13.512 29,788
125, Music Competitiens 2 3 11 Q.08 179 336
127. Newspaper Reporters
Reats ... .v..... i 3G :0C 0.08 114 170
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. Piano Recitals
. Picuics
. Plavs and Programs ... ..
. Plumbing, {cating, and

. Post Offices
. Programs of Band Music.
. Programs of Choral

. Receplions
. Refreshment Stands
. Refuse Hanlng Scrvices .
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Output

Measures

Total
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Newspaper and
Printing Plants
Nursing Hames . ... ..
Opiometrists Services
Tainting Classes
Parades .............
Parking fuots ... ... ..
Parks and Playgrounds .
Parties ..............
Parties, Stag .. ........
Pastors Studies .......
Photcgraphic Studios
Phvsical and Biol.
Science Classes .. ...

. Physical Education

Classes

Electrical Companies . .
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Offices
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Tollavrshin
clicwship

Meeotings . ... ..

badlimen Qinceiilnne
Lanivie OUTYILCS

. Psveholegical Service

. Public Speaking and

. Religion Study Groups ..

. Religious Prayver, Medi-

0.52
0.69
0.04

007

0.28
6.59
198
0.73
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Resouree

NMeasures

Output
Neasures

Total
oT

Laa i 50 B
Lalt e
No Genotype N
18i. Religious \Vorﬁhxp
Services ............ 24
162. Restaurants and Dinners
for the Public .. ... ... 15
163. Retarded Childrens
Classes ............. 1

168. Sales Rontes ........... 7
169. Savings Stamp Saies

Stunds L L. 1
170. School Administrators

Offices .. ... ........ 3
172. School Eurollment

Periods ............. 3
173. Sciiool Offices . ........ 2
174. School Rallies ......... 5
175. Scout Mcetings . ....... 7
177. Service Stations ........ 4
178. Sewmg and Dressmaking

Classes ............. 3
179. Sewing Clab Mcctings .. 2
180. Sewing Services . ... . ... 2
181, Sherniffs Cllices .. .. ..... 1
;:;‘3- SIL',IV ?&lll’;;ll); S"IV;LUH Py :
184. Social Science Classes ... 2
185, Scil Conservation Service

Offices ... ........ 1
188. Solicitation of Funds ....i0
187, Solicitation »f Goods ... 1
188. Speech T’ne"\oy Services. 2
189, \ne?!:n'z_ Rees | 1
190. Staff Lounges ......... 1
391, Street Famrs oL ..., 2
G2, b\\xm ing Excursions

an \A \,ut: CI o e ';
193. Tank Truck Lines ... ... 1
IS, Taverms oo 1
1093, Teacher Conferences

with Farents ........ b4
186, Te lcph"rc."ww.....t...

Exchange Buildinge 1

. Roller Skating Parties ... 3
5. Sales Promotion Openings 9
. Sales Promotion Parties .. 1
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Table 1 {continued)

Resouree Output
Measnres Neasnres
Town ‘Total
No. Cenotype N 0 D FRI oOT oT

397. Telephone Booths .o ... 1 366 400 0.31 333 443
199. Timber Sales and Tree

Removal Services ... .. 1 123 300 017 1.124 1,364
200. Tool Sharpening Services. 1 250 650 0.27 700 710
201, Track and Fiek! Meeots . 7 44 130 0.31 3511 T7.75¢
202. Tractor Pulling Contests . 1 it 3 0.04 375 16356
203. Traffieways ........... 1 366 8,784 1.29 87,376 95,827
204. Trips by Organizations

to Visit Sick ......... 1 8 32 0.05 170 242
205, TV and Radio Repair

Shaps ... ... 1 00 2000 046 2222 2,232
208. Variety Stores ......... 1 305 3,060 0.58 15,549 21330
210. Vocational Connseling,

Services Ll 1 1 6 0.04 72 170
211. Vollevbali Games ... .. .. 2 5 14 0.08 575 1,489
212. Wallpapering and

Painting Services ... .. 2 32 400 0.15 446 446
213. Water Supply Plants .... 1 366 250 0.30 333 333
214. Weed Inspectors Offices. . 1 250 330 0.23 3 333
213. Weddings, Church ... .. 2 S § 0.08 284 S74
216. Weddings. Civil . ....... 1 27 7 0.06 9 21
217. Weltare Offices ........ 1 25¢ 2,040 043 7,315 21,330
218, Welfare Workers Classes. 1 1 6 0.04 9 114
219. Woodworking and

Machine Shop Classes. 1 180 495 0.21 2,285 4600
220, X Pay Lalnratarice i 1 5 004 41 A
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Nese: Duck kool Bogy Lackitbott Sams

rry

Genotype ) 1-3: 0./ -8 |Genotype Commonality 8: 9 Locus 16: /
No. of
B S ¢ 4-6: 0 -05 lAuthority System 13-14: 0/ Occurr. 17-19: 0-0-§
Ranntvoe Date 7. 3 Class of Authority Systems 15: “ Survey # 20: ]
Occupancy Time of Town Subaroups T Max. Peretration of Subgroups ACTION
Group No. P Hours 0f Code Group PATTERN RATINGS
Inf 3 24 21-22: 0% inf 21: / des: $3: 0
Presch fd 5% 23-24: 05 Presch 22: < Bus 54: |/
Y s o 97 25-26: O 1S 23: 2 Prof 55: [/
6 s ‘9 259 27-28: 0-9 0s 4 4 Educ s6: [
Town § .2
Chilg & 43 413 29-30: /-7 Govt 57: /
Adol 53 /Tac 3i-32: ¥°7 Ado) 2s: % Nutr sg: /
Adutt 72 1676  133-38: /-7 Adult 26: 5
Aged 7 9/ 35-36: 06 Aged 27: 2 Perskp 60: 2
Tomn , N Grand
Toeat { /99y 3900 (37-38: 23 | |Max 28: 5
t
Maies arv 2dkF  (39-a0: /T Faies 29 1 ORycH £2: 2
Female g4 /636 a1.22: /7 Females 30: 4 Reg 63: §
[ 35 400 {e3-8a: [/ R H 3 % Rel 64: o
i)
i1 105 2236 [45-66: /9 il 32: 5 Soz 65: &
. Y, ] ] MECHANISM RAT INGS
e 42 { for+  lar-ag: /4 Ul 33 5 acre 7 ]
N-G 3 50 49-30: 05 N-G 3¢: 4 GroMot  67:
POPULATICON (number) PERFCAMERS number) IMantp  68: 7
Town Child s1.53: 0093 Town Child yu-36: O/ 17alk 65: ¢
Out Child sa-56: -8 Qut Child 37-38: o 0C Jrnink 70: %
Total Cnild 57.59: 230 Tot Child 39-20: O / I .
CGENRICH 71-72: 23
f , A ~ -~ 1
Ivacn Taeat £n.k2-0 1 20 11Town Toial 41-42: 2 !
R ~ PRISSURE RATING 1
Out Total 63-65: 4-3 7 |joutTotal 63-45: -7 9 |Chiicren 73: 7
. R i
{Grcnchtai 66-5'3:-” A Srand Tat .83 202 ladelese 74: o
i 70: 5 ank B .
iGrand 0.7.(code) 71-73: ¢ 3 | ||rerf/ocp 49-50: L7 e 2O
= T TR AN L1
Tetal Duration 74-77:0 0 2 || Aver. No. 51-52. 7~ [ acciesc 76: I
Average o 2 2 | AUTONONY RATING |
{ Attendance ig-23: S e 2 B wtd 76 i1t

1. Data sheet of behavior setting 18.5, high school bovs
11 game (Reproduced from Barker {1568, p. 55))
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Barker and his associates filled out data sheets in this same
form for each of the 884 behavior settings. The implication is that
these attributes of behavior settings could be rated on the
same scales in all authority systems and for all age groups or
combinations of age groups that might occupy them.

In this dissertation we use Barker's concepts of behavior
mechanisms but not the many other items provided for in Figure 1;
we shall comment, therefore, only on the behavior mechanisms. Th

basketball game is a very ''rich" setting in terms of behavior mechanisms;

four of

s
jon
D

five listed in the right hand column are given ratings of

7 to 9; the maximum possible rating is 10. Affective Behavior and

Talking are given ratings of 9; it is not clear where the cne point has
been deducted.
It will be helpful here to quote Barker's own description of the

rating scales:

Benavior dMechanisms: Rating Scales
1Tne standaing behavipr partcerns Of belidvivr seiilums unave
peen rated on five variables called behavior mechanisms:
Affective Behavicr, Oreoss Meter Activity, Manipulation, Talking,
and Thinking. The extent to which these mechanisms occcur in
& behavior setting is judged by & rating method similar te that
used with the action patterns. There are three subscales.

(L) Participation Subscale: The degree of occurrence of the
mechanism in the standing behavior pattern of the setting, it
is rated according to the following scaie:

C The mechanism cccurs in less than 10 percent of the 0T

of the setting.

I  The mechanism occcurs in 10 to 22 percent of the 0T of the

setting. ‘

2 Th
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3 The mechanism occurs in 67 to 90 percent of the OT of the
setting.

4  The mechanism occurs in more than 90 percent of the OT and

the setting.

Tacmonnd A ™A

Example: Talking, including cinging, was judged to be involved in
34 to 66 percent of the total OT of tbe setting Primary School
Music Classes; hence, it was rated 2 for the mechanism Talking.

(2) Tempo Subscale: The maximum speed with which the mechanism
normally occurs in the setting; the unusual, abnormal burst of
speed 1s not rated. 1In rating tempo and also intensity, consider
the average maximum speed or degree of occurrence in the setting.
An analogy may help here: a single index of the height of the
range of meuntaing is the average height of the peaks of the range.
A curve representing the tempo or intensity of a behavior setting
is in most cases a fluctuating curve, and the "height'" of the curve
can similarly be indicated by a single index—the average height of
its peaks. This is what is meant by the maximum normal speed and
intensity.

In the behavior mechanism ratings, ratings of the peak speeds
with which the mechanisms occur (during the time that they do
occur) ard ratings of the peak intensities with which they occur
(vhen they do occur) are added to ratings of the extent to which
the mechanisms occur in the standing patterns of behavior. These
are not, therefore, '"volumetric' ratings. A mechanism that is
expressed in only one percent of the OT of the setting but that is
expressed at top speed and intensity when it does occur receilves a
rating only 40 percent less than if it occurred at those high
speeds and intensities during the whole time, i.e., it would
be in the latter case receive a rating of 10 and in the former

cass o rating o€ & Thowns Are Ather mramhimnarione rhat add Lo
6; e.g., the mechanism cccurs in 100 per cent of the OT ({(rating
4) a2t average speed {(rating 1) and average intensity (rating 1).
Temps is raged és follows:

0 When the mechanism occurs, its maximal normal speed is slow;

phvsiologic

Teac longz.
1  The maximal normal speed of the mechanism is in the median
range, neither fast nor slow,
2 The maxina=} oormal speed of the mechaniom ic zbove the
median range.
3 The maximal normal speed of the mechanism Is near the
al it

Ewxample: TIn the se
~ A
Y

ing Pearson Dairy Route, the maximal speed
of Cross Moto > is

regularly more rapid than the median

fate ol 5Yos novement, the milkmen hurries, vated 2
1

#ich School Bovs Basketball Practice involves Gross otor Activity
e‘

ac Lton speea, rat
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(3) Intensity Subscale: The usual, maximal rate of energy
expenditure via the mechanism, rated as follows:

0 When the mechanism occurs, the maximal normal rate of energy
evnendifture is very low.

Maximal normal energy expenditure is in the median range.

Maximal normal energv expenditure is above the median range.

Maximal normal energy exerted is near the physioclogical iimit.

w N =

Example: The events in the High School Track Meet regularly

involve a maximal energy expenditure via Gross Motor Activity, rated
3.

A behavior setting mechanism rating is the sum of the rating

on these three subscaies. The range of ratings is from O to

10 (Barker, 1968, pp. 66-68).

Affective Behavior and Talking are more characteristic of the audience
(zone 2) than of the performers (zones 5/6 and 4) and the audience
probably justified ratings of 3 for tempo and 3 for intensity on both
mechanisms. If so, participation was rated 3 (the mechanisms occurred
in 67 to 90 percent of the OT of the setting) rather than 4 (the
mechanisms occurred in more than 90 percent of the OT). If the audience

alone had justified a rating of 4 (say 91 percent of audience OT) and the

coricrmers alene (incindine rheerieaders. band members. and ODOLOOTR
ina ot ;
- 1 i 2 T o, Y = ~ T 1 -~ 1 £
salesmen who operated mainly during intermissions) a rating of 1 or 2,

Gross Motor behavior is primariiv an activitv of the plavers,
who would no doubt justify ratings of 3 on tempo, 3 on intensity, and 4
on participation (whenever the ball is in play) for z combined rating

2N N~
Qo TaALin

[

zs of 3 on tempo and 3 on intensity are zpplied to the

js¥)

ocots 2 total of A noints on these two subscales.
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While other performers in zone 4 (referees, cheerleaders, band members,
popcorn salesmen) spend some time in gross motor activity, the much

~are numerous aundisence ocota 2 arin

get rating of 0. Hence, the setting as a
whole is rated 1 on participation (10 to 33 pervcent of total OT); the

result is a combined rating of 7 on Gross Motor Activity.

As to Manipulation, the plavers must handle the ball with maximum

speed and intensity, giving the setting a combined rating of 6 on these
two subscales. The players would probably rate 4 on participation
whenever the ball is in play; band members and popcorn salesmen

might also get a positive rating on participation. As velling rather
than hand-clapping is the principal form of applause at baskectball games,
the audience was probablv rated 0 on Manipulation (the mechanism occurred
in less than 10 percent of zudience OT). For audience and performers
together, the percent of total OT in which manipulation occurs is

probably between 10 and 33, vielding a rating of 1 on participation and

2 combingd razting of / on maninuiarian fay rhe serring ns 8 whole.
Finallv, the basketball setting has been given a rating cf 4 eon
Thinking. Barker defines this mechanism as follows:
Thinking: Prchlenm sciving ond decision making: does not
include routine motor behavior or emotional behavicr.
Participation: Per cent of the OT of a setting cccupied with
proniem 501Ving OF decision making.
Tempo: Maximal speed with which problems are normazlly solved and
decisions made.
Intensity: The maximal level of Thinking that tvpiczlliyv occurs
in the setting.
Thinking OT is redu rticn to the length of time it
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The listeners at a sermon or lecture think to the degree that they
evaluate and criticize what is said; to the degree that they only
record what is said, they do not think.

Participation is low, 0-9 per cent, (a) if few participants

make decisions or (b) if the participants could be thinking about
something elce most of the time (Rarker. 19A8. nn. A9-70).

ng

As only the players, referees, and coaches are seriocusly involved
in problem solving and decision-making and account for less than 10
percent of the total OT, the setting must have been rated O on partici-
pation. The tempo of decision-making by the players would probably
justify a rating of 3, which would also apply to the setting as a whole.
It is not clear what is meant by the maximal level of Thinking; at any
given moment a plaver is usually faced with two or three simple
alternatives (which direction to move, which of two team mates to
throw the ball to, and so on) which do not involve a high degree of
cognitive complexity; a rating of 1 would imply that the level of Thinking
is "in the mediarn range' of everydav cognitive activity, and would account

for the combined rating of 4 on Thinking for the setting as a whole.
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fied by Table 2, adapted from Barker and Schoggen

~~

1973, ». 37). Some
behavior settings contain onlv two or three occupied zones; for example,

o lann
S owenne

contains only a teacher (zone 6, single leader) and pupils (zone 3).

N

According to Barker and Wright (1955, 1971) and Barker (1

\O

65,
1568), a2 behavior setting occurs at a specific, identifiable place and

time. is composed of people., objects. and behaviors, and iIs unique



Table 2.
examplega

Penet cation . .
Functions

Penetration zones of behavinr settings: their functions, power, human components and

Power

Human components

Examples

._xone —

6 Contxol and imple-
mentation of
program

5 Control and implemen-
tatlon

4 Joint control (with
zone 5 or 6) and
implementation of
subsystemg of program

6--4 Control. and operation
of program

3 Implementation of
major goal

2 Implementation of
minor goal

L No functions

0 Recruiting aud dis-

suading potential
inhabitants _

Direct control
of entire setting

Direct, but shared,
centrol of entire
gelting

Lirect, shared

Iirect control

¢l entire setting

Indirect control of
nost of setting

Some influence on
part of setting

Almost no power

Ragion of influence
axternal to settilng

Single leaders

Multiple leaders

Factors (func-
tionaries,
assistants, etc.)

Operatives

Members (custo-
mers, clients,
ete.)

Spectators (audi-
ence, invited
guests, etc.)

Onlookers
(loafers, etc.)

Potential
inhabitants

Club president presiding
at meeting

Team captain conferring
with coach

Church organist playing
for worship service

Lawyer or his secretary
answering query of
clients

Store customer making

purchase

Parade viewer watching
parade

Infant accompanying
mother in grocery store

Potential guest
reading invitation

4Source: Adapted from Table 2.4 in Barker and Schoggen (1973, p. 37).

8T
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other settings. Behavior settings are also person-neutral in the sense
that the pattern of behavior in a setting does not depend on any specific
individual. For example, in a grocery store, certain kinds of selecting,
buying, and selling behaviors occur independently of who is in the
setting. Furthermore, there is a fit between the physical environment
in which behavior takes place and the recognized or observed pattern
of behavior, e.g. the fit between the arrangement of a school auditorium
and stage and a play the students may be presenting.

The sequence of events in a behavior setting is called its program;
o (=]

when two or more settin

aQ
n

have the same pro

they are caid to belong

to the same genotype. The behavior settings within a genotype can easily

exchange personnel with little or no interruption in the setting programs.

A very brief review of the diversity of research in which behavior

settings have been used is in order here as it will give further evidence

of their stability as basic units in a comprehensive system of social
accounts.

Wicker (1972) discusses several psychological theories relating to
operant .earning

g, observatiomal learning, behavior setting theory and

soclal exchange to show their convergence. He observes that the

"

e~ 3 R S B NI e O o A o T ~ LT R T et o eaa s c
OCYOLG Scacil Quscliplioii. ne rerels o tie sCCras : Or
J wirich focuses on ¢ two-person reiationshiip in a

sl a A dm T A 3 shae slhid g ampiiaed Ao
<L > \/‘!J_LLLLUZA )—S LilQa [ W I S ATwa L U D e
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framework can be used in dealing with the dynamics of how a person

selects a behavior setting and a behavior setting selects persons

simultaneously. For each theory that Wicker discusses research prob-

lems relevant to envirommental planning and design are suggested.
Wicker (1968) in investigating undermanning and performance in
behavior settings of large and small high schools thinks of under-

manned settings as those in which manpower needs exceed manpower supply.

~7 2 PLag

Performance in terms of positions of responsibiiity held in s

™

is reported as higher in undermanned settings than in overmanned

settings.
Wicker (1969b) finds that from self-report data on participation

and church records of attendance and contributicns, members of small

churches show greater support for church activities than members of

an

in both small and large churches, established members

large churches;

show greater support than new members.

Wicker (196%z) comes to the conclusion that cognitive complexity
f fregquency and intensity of interaction has a higher

score among students in small schools than similar students in large

schools.
rs can affect the quality of

Gump (1%71lz) believes that :
1ife through the cnvirenments that they create wherther trhe environment
is & park. plaza, sguare or o subway. He argues that behavior in such
envircnments can he analyzed with new precision by using behavior

Wwironmental research.

L

At A
Cli VoL Vi
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(milieu) and the behavioral environment and argues that the evaluation
of a milieu should be based on its synomorphy (similarity in shape)
with the standing patterns of behavior. His view is that greater
advances could come through collaborative research efforts of designers
and behavioral scientists.

If behavior settings are adopted as sampling units, one justification
for this is that behavior settings are stable entities with both time
and space loci; behavior settings are also relatively stable across
cultures. Thus, Barker and Wright were able to identify, describe, and
catalogue the behavior settings of Midwest, Kansas and Yoredale, York-
shire (Barker and Barker, 196la, 1961b; Barker and Wright, 1971), and
(Barker, 1963) reports on page 26 that:

Our work in Midwest, Kansas and Yoredale, Yorkshire has
£

demonstrated that behavior settings can be iden a
described reliably without an explicit theoryv and by mea

ot
e

v means of
a variety of survey techniques. This is of some importance,
we think, as an indication that behavior settings are tough,
highly visible features of the ecological environment.
sehavior sSertings may DLay a2 role 1n the socla!l sClences anzlogous To
these of cells and atoms in the biclicogical and physical scignces.  As

studies atoms which consist of bounded

that are Irequently arranged in precisely ordered arrays zand seguences.
Rohavinr gottinocg ol SO nossess thic Lind Af Avidar 1 the Aronorcontiinl
Behavior settin ge alsec pessess this Xind of corder in the preperceptu a2l

1

observer),

,

In school size research, Willems (1vYb7) in a study oI tne sense
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of obligation of high school students to nonclass school activities,

investigated ''reasons for or pulls toward" attending selected nonclass

ies for both marginal and regular students in small and large
schoels., The marginal students Willems defined as those poorly suited
to success in a school environment and the regular students as those

better suited to success in a school environment. In two phases of

Willems' study, 1961 with N

40 and 1965 with N = 80, he found that
marginal students in small schools reported as much sense of obligation
as regular students, while marginal students in large schools reported
little, if any. In this study by Willems and in Barker and Gump (1964%)
it is reported that students in small schools functioned more often as
performers in nonclass activities than did students in large schools.
Gump (1971a) reports a study by the Willems-Le Compte research team
in health care delivery systems for a rehabilitation hospital. Ac-
cording to Gump (1971a), the Villems-Le Compte study showed that a
fow behavicr zcottinge—-the wards, phveiecail rherany, ha

cccupational therapv--held $3 percent of patient

percent of their time, or. about 90 percent of the patients’ behavior

e

. 1 - N
- P n mmmmns A mavannt A~ Fho A
LUUIN padieDl i OVeals I oot ~ cng nCsP

+a51 s hohavipr gettl
pifal’s penavioy set:s

If social accounting is to affect the quality of life,

for time-budgets over a comprehensive range of activities cannot be

overemphasized. Behavior settings stand as basic units fcr observ
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. . . men spend their lives in one ecological unit, one behavior
setting, or another. They inhabit restaurants, offices, traffic-
ways, parks, school rooms, drug stores and markets. The quality

of their existence can be markedly affected by the quality of these

units (Gump, 1971a, page 50).

Also, Gump (1971b, p. 134) notes that:

The conviction of the ecological psychologist is that people

1ive out their lives in a sequence of environmental units;

experience in these settings is life. If the quality of

experience is good, life expands; if it is bad, life diminishes.

It is clear {rom this brief review that the relative stability of
behavior settings across cultures and their time-space characterizations
are essential qualities which favor their use as sampling units. If
social preograms intended to improve the quality of life are focused on
age-specific populations then behavior settings frequented by these
populations are natural, environmental units in which to evaluate the
performance cf such programs.

For the reader interested in furthering his knowledge of behavior

settings, theilr nature is further clarified in Wicker (1979) which is
o
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methods used in conducting behavior

: s - : .. s . .
setting survevg and the uses of behavior setting survevs in the docu-
anm -~ e I R P — I L. - = 3 : il 4 +
mencallicon of the community 1ife of residents, I assessing social impact
—— - e T e T R a T -~ - leed ~
and in organizational analvses. The self-regulating processes ir

behavior settings are also cdiscussed. In their preface to Wicker

{(1979), Irwin Altman, Daniel Stokols, and Lawrence Wrightsman portray

2gearch with behavior sectings as
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The study of environment and behavior has shown a rapid
development in recent decades; we expect that interest in this
field will continue at a high level in the future. As a
young and informative area, it has many exciting qualities.

For example, the analysis of the relationship between human
behavior and the physical environment nas attracted researchers
from many fields in the social sciences, such as psychology,
sociology, geography, and anthropology, and from the environ-
mental design fields, such as architecture, urban and regional
planning, and interior design. The multidisciplinary character
of this field has led to an atmosphere of stimulation, cross-
fertilization, and yes, even confusion and difficulty in com-
munication. Furthermore, because of the diversity in iIntel-
lectual styles and goals of its participants, research on
environment and behavior has as often dealt with appiied,
real-world problems of environmental design as it has treated
basic and theoretical issues (p. V).

Further insight into the field of ecological psvchologv can also
gained from Barker and Associates (1978), particularly Chapter 5 in
which Barker describes the interdisciplinary endeavor needed to

develop an eco-behavioral science.
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economists' theory of consumer behavior. This synthesis was presented
as "Operations Research and Complex Social Systems,'" Chapter 9 in
Sengupta and Fox (1969).

Our own interest in behavior settings as basic units in a compre-

hensive system of social accounts derives from Fox (1974), Social

Indicators and Social Theory; despite its title, it is actually a book

on social accounts. Fox emphasizes behavior settings as basic units in
social accounts, and in Chapter 3, Fox and Van Moeseke establish rigorous-
1v the derivation and implications of a scalar measure of total income.
Felson (1979) in his review of Fox (1974) credits Fox with a major
breakthrough. Recently, Ghosh (1979) constructed a pilot set of

social accounts based on the Fox-Van Moeseke total income approach.

We have alsc jointly expressed our interest in behavior settings as

basic units in a svstem of social accounts in Fox, Cllor. and Ghosh

(1979) under the rubric: '"Purpose and Predictability in the Environ-

=~ S T Dl "
ment of Human Behavior.

Other extensions have been made by Prescott (1979a, 197¢b) and by
Sengupta (1979a, 1979b, 197S%c, 1979d). Prescott (187%z) examines
some measurement and eptu preblems that will arise I behavior

settings are used as units of observation in a svstem of socizl ac-

counts. Prescott (1975p) looks at the spatial and temporal problems

2cing systcms.  He discuszses time use
data in the private enterprise authority system and gives o description
cf the SRC {Surver Research Center) systenm for classifiving the use of
time bV Amcrvican adults in 197S-78, discusscs timg-gondé-monow cupenditure

OSSR OSE PR D



relations, examines the relation of economic variables to occcupancy
time, and develops time accounting analogs to the GNP accounts. While
treating spatial units cf aggregation in economic accounts, Prescott
also discusses behavior settings and units of spatial aggregation for
the Barker authority systems.

Sengupta (1979a) uses interdependence and structural analysis to
examine complementarity and substitution relationships of behavior
» 2s well as their variety and their erosion overtime. He
introduces conveniently the Slutsky effects of economic value theory and
shows how this fundamental equation of value theory changes if the prices
associated with behavior settings are not transactions prices but are
subjectively determined. Sengupta (1979a) also uses the bilinear model
to analyze the input-output processes that exist in behavior settings
considered as microstates.

Sengupta (1979b) discusses the structure, stability, and efficiency

he distr

-
i

ecosystem.

Sengupta (1979c) compares Becker's (1965) model

. 1. - L.
R e R Y B A AR I =t S 1
b oTiicliartlic it

general equilibrium formulation.

Sengu

g

ta (1976d) illustrates the concepts of adaptation. diversity
and stability in team decision situations comparable to behavior

lac

settings and their implications for using information in mocels of
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B. Questions Engaged in this Study

This study is the result of two and a half years of participation

S -~ SRR FU S - T Mo i m e a . TV r
Ot & Live yeéal reSearcn project on Lné neasyremenc and Vasuaoiln of

Social System Outcomes whose

o]

bjectives were stated as follows:

(1) To contribute toward an integration of theory, methods, and
data across portions of severzl social sciences; (2) to pro-
vide a comprehensive framework for social accounts and social
data systems at all levels from small communities to the
world as a whole:; (3) to demonstrate the usefulness of this
framework by applying it to a specific region; (4) to lay the
theoretical and mathematical groundwork for dynamic mcdels that
could be implemented using the proposed new concepts and data
systems; and (5) to show how recent developments in information
theory could be employed in the valuation of existing and
proposed new social data systems relative to the needs of
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the behavior appropriate to it.

Each individual in a setting can also be viewed as an
organism in an environment-organism—-environment continuum oOr
E-0-E arc, a conception Barker (1968, pp. 137-139) attributes to
Egon Rrungwilk, Rrunswik uced the E-0-FE arc as a basis for
classifying representative schools and problems of psychology;
since Barker's ecological psvchology. with behavior settings
as a focal concept, encompasses the whole E-0-E arc plus en-
vironmental phenomena which shape and transmit influences from
the termination of one arc to the origins of others, links between
other social sciences and psychology can be established, tested,
and evaluated in a behavior setting context.

Fox, (1979b)

e

also sees behavior settings as providing a basic unit

of observation and measurement for social accounts and social data

systems at all levels from small communities to the world as a whole.

He believes that, in principle, social accounts based on behavior

settings can be superimposed on existing economic data systems for es-

tablishments, firms, and industries withcut distorting or impairing the

usefulness of these systems and the national income and product accounts

which are based on them.

of cumulative development.

structure or
phrase 1is used

The national income and product accounts reflect at least 50 years

Their structure is well-defined and well

accepted unit of account the

{in United States) is

the current human effort ed
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total. Thus, the SSRC workshop papers by Stone and Land dealt with

demographic accounts in which the accounting units are persons, the

Aindividual antriceae aroe mimhere Af noeraeamne in aenorifiad sce oraime anA
——— —_—T e Temem e e e _——— S mEtmer e - } wiaindiing _—— bl Sliain gt —Oo o D= ..
changes in population from vear to vear must be "accounted for" in terms

of births, deaths, immigration, and emigration.
Tables showing the allocations of time of a sample of adults based
on time-use diaries for one or more 24-hour days are sometimes referred

to as time-use accounts. The unit of account is perscn-hours and the

accounting feature is that time spent on the various activities must sum
to 24 hcurs per person per day.

The sociologists and social psychologists at the SSRC Workshop were
generally opposed to the idea of imputing dollar values to person-hours
except in gainful employment. However, they were enthusiastic about
the descriptive value of time-use accounts based on samples of behavior
settings, or samples of households, or (if possible) both.

Ne o~rA~AmIcrao Wav awA livat sy had faroer racarirats Ance Hhmnid Smantdino
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materials {since they do not "behave'). TInstead, he focuses on thae ob-

servable behavior of the people in the settings. I1If the setting is a

factory assembly shop Irom which customers and loafers are excluded,
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by Fox as payments for the four categories of behavior inputs they supply
to the setting. The accounting feature of this approach is that earnings
accounted for bv these behavior inputs must sum to total earnings.

A job analyst from the U.S. Manpower Administration would also
focus on the observable behavior of the workers in the assembly shop.
He would rate each distinct kind of job according to the demands it
placed on the worker, including strength required, the level of skill
involved in handling or shaping materials, the complexity of relations
with other workers, and the complexity of the decisions to be made on
the basis of dara (comparing, measuring, computing areas and macerial
costs, or whatever). On the basis of his observations, he would classify

the job as one of 20,000 or so occupations in the Dictionary of

Occupational Titles (DOT); the DOT and its Supplements list for that
particular occupation a vector of ratings, four of which we believe

correspond rather closely to our four categories of behavior inputs.
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behavicry settings be linked to cfficial data systems on occupations,
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¢ aspects of gainful employment? To the best of

our knowiedge. no economists other than Fox and his associates have

1

attempted such a linkege, and Barker (in a March 25, 19380 letter to Fox),

a9

-
T

indicates that Tox's recent manuscripts "'reveal a future for behavior

settings that I have been unaware of'. i.e., a future as a basis

<



for social accounts and social data systems.l The implication is that
Barker and his associates have never attempted such a linkage either.
This dissertation is a first attempt at the desired linkage.
Our starting point is in Barker's data and our destination is in the
1970 Census data on earnings and related variables in each of an
exhaustive set of 460 civilian occupations. No direct route is
feasible. Instead, we find it necessary first to link Barker's data
on behavior mechanisms with ratings of worker functions in the Dictionary

of Occupational Titles (DOT) and second to link the DOT ratings with

of workers in the corresponding occupations.
If our approach to social accounts is taken seriously, statistical

agencies will eventually have to develop definitions, units of measure-

ment

1+, field methods, and sampling procedures which combine elements of

In his March 25, 1980 letter, Barker expresses enthusiasm for Fox's

. it occurs to me that sometime down the road it would be
1 £ £
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roung ecological psvchologists and social systems
rs for mutual education. I know of a few of the
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ay that your comprehension and use of tehavior settings
greement with mine.

. . . of one thing I have no doubt: what vou are deing is of funda-
mental im;or:ance It is exciting and satisfving to se2 one's
own meager achievements magnified by the insights of others.
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the Barker, DOT, and Census systems and adapt them to the requirements
of the comprehensive accounting and data system as a whole. If and
when such a system is implemented, it should be possible to estimate
structural relationships and test hypotheses involving variables
included in the system. However, in this dissertation we shall have
to make a number of assumptions which future research workers may

be able to replace with estimates based on improved data.

Barker's (1968, pp. 211-228) descriptions of the programs of
behavior setting genotypes correspond closely to the definitions of job
1 the Dicticpary of Occupational Titles - Handbock for Analyzing
Jobs (DOT-HAJ) system. For example, Barker's (1968) program for
Genotype 15, Banks, reads as follows:

President (6) manages all operations, makes locans, gives
financial advice, provides credit information; vice-president

(4) makes loans, sells insurance; cashier (4) cashes checks, re-

ceives deposits, provides access tc safe deposit, keeps records;
clerks (4) engage in office routines; bank examiners (4) come at

intervals to examine the routines, the assets and liabilities of
the bank in relation fo iegal standards; customers {3) deposit
and withdraw money, arrange for or pay back loans, seek advice,
use safe deposit boxes, and converse (p. 212).

The numbers iIn parentheses in the above program are what Barker refers

T T

to as '"'zones'': (6) denotes zone of single-leadership, while (5) denotes
zone of joint-leadership, and (4) denotes the zone for the active-
functionaryv. ‘President (6)" for example impiies that the Bank

President is the chlel executive or single i

Collectiveliy, zones 6, 5, and 4 occupants are called the ''poricrmers

O
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for a bank cashier as:

Bank Cashier (banking) 186.168. Directs bank's monetary pro-~
grams, transactions, and security measures in accordance with
banking principle and legislation: Coordinates program actl ities
and evaluates operacing practices to insure efiiclent ope
sees receipt, disbursement, and expenditure of money. Si
documents approving or effecting monetary transactions. Directs
safekeeping and control of assets and securities. Approves loans
and participates as member of committees concerned with loaning and
customer service functions. Directs accounting for assets, and
maintains specified legal cash reserve. Reviews financial and
operating statements, and presents reports and recommendations to
bank officials or board committees. Maintains financial and
community business affiliations to broaden bank's services and
develop new business. When supervising stock transactions may be

designated as Stock Cashier (p. 41).

By using the ratings of worker functions in the Handbook for
Analyzing Jobs (1972, p. 73), it was possible to rate the definitions
of titles in the Dictionary of Occupational Titles (1965) on such
worker functions as coordinating, supervising, manipulating, etc. Further-

more, the Supplements tc the Dictionary of Cccupational Titles (1966 and

1968) allowed us to match each job that had a title definition in the DOT

with such characteristics as physical demands of the job, working condi-
tions, and training time required for the job.

Since Barker’'s (1968) programs of behavior setting genotypes iInclude
both market and nonmarket activities, it seems clear that both market

nd nonmarket activities could be rated by job-analysis techniques. In
this study, however, we restrict ourselives to the labor
as L; :he W to ‘.-go-«—-\g nonmarlkot actix'ri,_ies

PASOANSPER G -of

e 2lready described Barker's scales for rating the tempo,



32

setting. It appears to us that these mechanisms are inputs or contribu-

tions to a setting supplied by its occupants. Three of these mechanisms,
Thinking (problem solving and decision-making), Affective Behavior, and
Manipulation (use of the hands) seem to correspond to the "domains"
described in three well-known handbooks of educational objectives by
Bloom, ed. (1956) who talks of the cognitive domain, Krathwohl et al.

(1964) who discuss the affective domain, and Harrow (1972) who dis-

6]

cusses the nsychomeotor domain., A fourth mechanism, CGross Mot

O
s

Activity,

physiclogists Durnin and Passmore (1967) in their book Energv, Work,

and Leisure. We therefore decided that behavior can be grouped exhaustive-
ly into four categories, namely inputs of cognitive behavior, affective
behavior, psychomotor behavicr, and gross motor behavior. Belcher

(1974, p. 1i74) in his book on Compensation Administration also uses such

factors as mental effort, pnvsical effort, mental skill, manual
skill, and several others in establishing point values which aid in

setting wages and salaries for different jobs. Belcher's factors also
g g J

¢ established support for four groups of behavior inputs, the

next guestion was how to attribute equivalent dollar values to these

inputs. The DOT-HAS system provided reasonable proxies Dob the
behavior inputs used in gainful emplovment. Therefore. using & series

©

2f assumpticns. we macde exploratorv attempts to use the job

attributes reported in the DOT-HAJ svstem as variables in some

analvses involving U.S. 1970 Census variables such as earnings,
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median years of schooling, and median age in arriving at proportions of
earnings attributed to cognitive, affective, psychomotor, and gross
motor invuts.

In this study, we estimate equivalent dollar values of behavior
inputs used in gainful employment in a preliminary set of social ac-
counts for the U.S. and the Des Moines Bureau cof Economic Analysis
(BEA) Economic Area and its subareas. These accounts also embody con-
cepts similar to those of the national income accounts and provide
weighted averages of relevant DOT and Census variables that will be
needed in the intended social data sSystem

In the Des Moines BEA Economic Area and its subareas, the aprroach

taken in this study adds something to our knowledge of the region's

labor market by explaining some of the earnings differentials between

occupations on the basis of the input vectors reguired. The approach
may be relatively much more important to researchers in attributing
jollar values to nonmarket activitics bosed con the estimated market
values of the behavior inputs used in those activities. However, this

will require cooperation between economists, sociologists, social

nsvchologists. and physioclogists since each step in the linxage

-ty

o}

data systems used in this study poses questions for further research.



II. DATA USED

Barker and his associates made community-wide behavior setting
surveys for only one town in the United States (Midwest, Kansas)
and one in England (Yoredale, Yorkshire). They made at least three
such surveys for Midwest (1951-52, 1954-55, and 1963-64) and at least
two for Yoredale, Yorkshire (1954-55 and 1963-64); the 1954-55 and
permit place-to-giace comparisons
between the two towns in both years and to measure changes over time
in each town separately.

Fox and his associates have confined their detailed empirical
work to the United States, so only the Midwest surveys are relevant
to our attempts to link Rarker's concepts and findings to official
data svstams. Barker and Wright (1955) made some use of 1950 Census
data on Midwest as background information for the reader's benefit
but did not use it in their actual surveys. Barker and Gump (1964%)

noted that most of the zone 4, 5, and 6 roles performed by students
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igh unpaid, were standard occupa-
tions in the American society and could be assigned code numbers from

the Dictionary of Occupational Titles (2nd ed., 1%4%); however, they
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imposed on workers bv specific occupations.
During 1977-79, Fox, Ghosh, and Ollor, ably assisted by Shu Y

g, constructed one data set based on 1970 Census inrormation on



occupations and earnings and another based on the ratings assigned to

worker functions and worker traits for corresponding occupations in

the Dictionary of Occupational Titles (3rd ed., 1965) and its

Supplement (1966). These sets were merged to permit linkage of the

DOT variables with Census variables on earnings, education, median age,
and other attributes of workers in each of an exhaustive set of civilian
occupations. There were from 441 to 460 such occupations in successive
revisions of the data sets; the upper limit is set by the Census
categories, some of which contain two or more of the 14,000 DOT

occupations. In fact, & {ew o
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"miscellaneous' or 'mot specified" or 'mot elsewhere classified,”
and some of them must contain literally hundreds of DOT occupations
which involve a few workers performing a highly specialized task in a
particular industry.

In order to arrive at a preliminary set of social accounts in
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te make rather arbitrarv (but reproducible) assumptions in establishing
some of the required linkages. We hope that national statisticael
agencies will be motivated to collect the data and support the research
that will be needed to establish these linkages on a fully satisfactory
basis. 1In this dissertation, however, we can only describe what we

have done.
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A. The Handbook for Analyzing
Jobs (HAJ)

The HAT (1977, n_. 233) refers to the following seven of the eleven

aptitudes in the Handbook as "cognitive': intelligence (G), verbal (V),
numerical (N), spatial (S), form perception (P), clerical perception
(Q), and color discrimination (C). The other four attributes are motor
coordination (K), finger dexterity (F), manual dexterity (M), and eye~
hand-foot coordination (E)--all of which seem to be "psychomotor"
capacities. Thus, the HAJ supplies us with data on cognitive and
psychomotor capacities.

Barker's five behavior mechanisms, gross motor, manipulation,
thinking (decision-making), talking, and affective behavior, correspond
to several in the HAJ. Four of Barker's behavior mechanisms which
appear to correspond to four HAJ attributes are gross motor, psycho-
motor (manipulation), cognitive (thinking), and affective

nehavinr. The DOT Tike rThe HAT dearrinhec warker Ffrinericne in
P

hese DOT-HAJ variables are reasonable proxies for
The DOT's '"data' wvariable is a proxy for cognitive demands on the

worker because it explains what the worker does in relation to data

info
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explains what the worker does in relation to things and this involves
manipulation (work with the hands) in using tools, operating machines
and handling materials, hence, it is a proxy for psychomotor demands on
the worker. The fourth category, namely gross motor, is assumed inde-
pendent of any learned skills and represents (shear) capacity to burn
calories and do work in the physicist's sense.

We assume that the four domains, cognitive, affective, psycho-
mcter, and gross meotor, are exhaustive and therefore
separate behavior mechanism. The assumption which permits us to dis-
card talking as a behavior mechanism is that talking is combined
appropriately with the other four to communicate ideas or emotion and
to coordinate the activities of twe or more persons in settings which
emphasize manipulation and/or gross motor activity.

The correspondence between Barker's behavior mechanisms and the
specified DOT variables seem close enough for the exploratory purposes

of this dissertation. but more research will be needed on them before

thev are used in connection with anv official data svstems.

B. The Dictiouary of Cccupational
Titles (20T): Third Edition (1963)

The DOT dato include some variables on working conditions., The

DOT also indicates that a particular occupation requires certain levels

of GED (general educational development) and SVP (specific vocational
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particular occupation stands in relation to three "hierarchies" of worker
relations to 'data," to "people," and to "things."

The census data on each occupation include variables for male
workers on 1969 earnings, median vears of schooling, median age, hours
worked per week, percent of government workers, percent of black workers,
and 2 few other items. The same variables are presented for female
workers.

One assumption made to permit analysis involving both DOT and

census data sets is that the census workers had the qualifications the

tudes of which general, verbal, and numerical are three. One or more of
these aptitudes should have positive '"shadow prices' in any given job.
So should GED, which is usually associated with vears of schooling, and
SVP. The DCT a2lso includes information on temperaments and interests
which are independent cf the question whether an individual can do
icular 3ob.  If the individnal is not inferested in the icb or
dislikes the pattern of work because it is too monotoncus or too hectic,

the DOT asserts that he will not stay in it very long. By antic

e

patiag
this, the emplover avoids the costs of too rapid turnover and the worker
avoids & job that 1s not ''right" for him.

Up to the time of the 1970 census, most U.S5. males were

labor marketr conrinuously Irom school-leaving age L0 relirement. w

would expect that those with higher levels of work-relalued sxill
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working conditions: Yl (heaviness of work), Y2 (indoor versus outdoor

work), and Y3 (work environment hazardous or unpleasant). Higher values

of Y.. ¥

. and Y. imply that the work is heavier, more of it outdoors, and
L 2

3]

more of it unpleasant and/or dangerous, respectively. Hence, we would

expect that higher wvalues of Yl and Y3, and possibly of YZ’ would
require a wage premium to attract workers of any given levels of GED
(Yé)’ SVP (YS), and other attributes.

In our data set, the levels of Y6 (general learning ability, G);
Y7 (verbal aptitude, V); Y8 (numerical aptitude, N); Y
to ""data''}; Yl4 {(relacionship to ''people'); and YlS {

"things') most favorable to earnings are 0 or 1, and values of 2, 3, 4,

=

Llle)

5, are successively less favorable to earnings, Xl. In contrast,

higher values of Y4 and YS are more favorable to earnings as they
imply higher levels of reasoning ability {(usually backed by more years
of schooling) and longer periods of specific vocational preparation.
The followi for thege wariables in the T
set. GED and SVP are logically independent but seem to be positively
correlated in practice. G (general learning ability), V (verbal
aptitude). and N (numerical aptitude) are highly correieted witt

, Ce e s . . G+ V -+ N .
other, and, of course, with their simple average Y, = ——— i

"data", has a high correlation with GED. Y 5 has a moderate positive

}—

correlation with Y, , “people,” and a very small negative correiation

with Y, ., "things."

(W3]

)
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n

4

following regression equation Is instructive:
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¥,, = 7.49 + 0.2357, - 0.326Y
(0.20) (0.027)  (0.026)
32 - 0.2795. (2.1)

Yl4’ ""secple,' has a substantial positive
relationship to Y13’ "data," and a substantial negative relationship
to Yo, "things." 1In other words, jobs involving complex relatiomns
to people invelve abeove-average levels of cognitive complexity and
little or no skill in dealing with "things."

Usually, one of the three DOT variables Yl3’ Yl&’ and Yl5 appears

to be an irrelevant or "slack" variable with respect to a given occu-
pation. Since Y14 = 6.745, it seems that most jobs involve fairly low-

level skills in dealing with people: for example, level 8 (taking

instructions, helping), level 7 (serving), and level 6 (speaking-

signaling). Sometimes only ome variable, Yl3’ "data," or YlS’ "things,
will be particularly restrictive. Y15 is applied almost exclusively
to blue collar occupations in the DOT; most white collar cccupations

are classified as having no significant relationship to “'things."
Thus, Y15 does not reflect the psychomotor skills of (for exampie)

typists and musicians.

The logical connection between Barker's data and the DCT should
perhaps be stated more explicitly. Barker's dataare focu
on behavior settings and secondarily on the activities of the occupants
performing each of the distinct roles imvolved in their

he functions performed by the cccupants of each role

v .

job) and the attributes which occupants must have to perform the role

13
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adequately. The DOT ratings of the complexity cf a worker's functions
in relation to ''data," ''people," and "things'" in effect look at the
program of the work-setting as a whole in terms of the demands it im-
poses on the workers performing a particular job.

Work on the DOT was begun in the 1930's under a predecessor agency
of what is now the U.S. Manpower Administration. The first edition was
published in the late 1930's or early 1940's, the second in 1949, and
the third (which we used) in 1965. 1ts purpose was to facilitate the
matching of job applicants with jobs on a case-by-case basis in hundreds

of local labor markets. Many millicns of job referrals

J*

ave been handled
on the basis of DOT ratings of jobs and workers, and the successive
editions have taken account of feedback from local offices of the
Federal-State Employment Service and also of special studies.

Thus

183 -

(3

he DCT ratings are based on intensive observations of real
jobs and real workers in a presumably exhaustive arrav of civilian

occunarions.  Barker's datra are based on intensive observations of real

~
i

performers in an exhaustive array of nonhousehold behavior settings in a

real communitv. To the extent that Barker's performers were gainfully

2]

mploved, theyv were carrving out the worker functions described in the

N A o ~— IR T s 3 I vlra - 3 2] - 3 "
BOT and presumablv had the worker traits listed in the DO

r3

as necessary

for average periormance of those functions.

wWnile thwe DOT is concerned only with paid jobs, the jobs inciude
those oI housekeepers, chauifeurs, athiletes, musicians, house painters,
and cthers who do for pav what many peocple do for recogniticn, recrea-
Civn. 07 do-li=—vourseii economyv. T1nrus, it seems cliear tnat the DCT
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system could be extended to cover roles performed by amateurs and
volunteers in nonmarket organizations, including households. Barker
explicitly uses the same data sheet for describing all nonhousehold
behavior settings, market and nonmarket alike. While for reasons of
policy and research focus Barker did not include household behavior
settings in his surveys, it was axiomatic to him that household behavior
settings could be described and rated in the same fashion.

Thus, we believe that Barker's approach and that of the DOT

are basically compatible and could be made more so in the future.

S_'..\.\,-. lama AT vem o - 1 E o m 2l m T A A mm—~ -
ALl Lt wvver o wao ] Lwa VU paalCiucii e

and vocational counseling and not as a basis for official data systems,
it took a great deal of work on our part (Fox, Ghosh, and Ollor) to

turn the ratings of 1,000 or more DOT occupations into a data set

Ion
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conformable w

th the 460 occupations for whic
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in the 197C Census of Population. This aspect of our work should also

~vAsrAaAd

(oN

~ vmAaT A Fha Farroira her fha AannayAmriatra ctatdictinnal AacancrtTac
¢ impreved upen in the future by the appreopriate statictical ogencie <
C. The 1970 Census oI Population: Special Volume
on Occupations and Earnings

A special volume of the U.S. Census of Population, 1570, on occu-

pations and earnings. Series

%0

umber PC(2)-7A provided the Census
variables on earnings, ecucation., and median age that were linked Lo

the DOT variablies.

ISR NS [ S S N noo - N T e mm =T PRI P o S e 1 e~ T N
LIl vVairiligole L70v (1\'CL11;__.’§.— Yoal Ly L‘CZL.LJ-Al\DD VL wuLrncio Tuulppiuvveu AV
37 wonlre (aur X "oy maloe and X for “omaleg) was taken from ‘ahle
A 228 (Cur X, IOor ales ar . IcYy Zemaleg) S Taxan rroe ~able



19, pages 368-381 of PC(2)-~7A. Table 19 also gave us total persons
with earnings, our Nl for males and N2 for females.

Median years of schooling of workers in the occupation, our vari-
ables X5 for males and X6 for females, were taken from Table 5, pages
59-72 of PC(2)-7A. Two other variables of interest, namely percent

of workers who have completed 4 years of high school or more, and

percent of workers who have completed 4 years of college or more, were

)

w

also obtained from Table

Median ages of workers in the occupation, which we have labeled
X7 for males and X8 for females, were obtained from Table 1, pages 1-

11 of PC(2)-7A.

The Series PC(2)-7A reports at the top of each of the above tables
that the data were based on a 5 percent sample. There were approximately
80,000,000 workers in the experienced civilian labor force, so the U.S.
sample includes about 4,000,000 workers spread over 460 occupations and
must be small; however, errors in occupational classifications could
be substantial and a good many workers are assigned to ''miscellaneous”

or ''not elsewhere classified" categories.
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II1. METHODS EMPLOYED

The statistical method employed in this chapter is ordinary least

to data, people, and things in the Dictionary of Occupational Titles
(DOT) described in Chapter II. The Handbook for Analyzing Jobs (HAJ)
also described in Chapter II helped us interpret the ratings in the DOT.
Before we provide a summary definition of variables, we shall
comment first on our variables Y.. = "data", Y., = "people" and Y,_ =
i3 14 i5
"things" as well as the variable Yl = "heaviness of work'.

The Handbook for Analyzing Jobs (1972, p. 73) gives the following

structure of worker functions in relation to data, people, and things:

DATA PEOPLE THINGS
0 Synthesizing 0 Mentoring 0 Setting up
1 Coordinating 1 Negotiating 1 Precision working
2 Analyzing 2 Imstructing 2 Cperating-Ceontrelling
3 Compiling 3 Supervising 3 Driving~Operating
4 Computing 4 Diverting 4 Manipulating
5 Copying S Persuadling S Tending
5 Compariag 5 Speaking-~Signaling £ Feeding—-0fibearing

7 Serving 7 Handling

8 Taking instructions-
heiping

Lower identifying values are, as a rule, more favorable to earnings than

higher values, e.g.. 0 is more favorable than 1. and so on. for each
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of the variables ''data", '"people", and "things".l

For the variable Yl = heaviness of work we relied on Durnin and
Passmore (1967, p. 47) who grade work in terms of energy consumption as
indicated below under "range':

M

en (65 kilograms body weight)
(kilocalories per minute)

Type of Work Range tidpoint Xl

Office: sitting at desk 1.3 to 1.8 1.55 0
Office: standing and

moving around 1.5 to 3.3 2.40 0

Industrial: Light 2.0 to 4.9 3.50 1

Moderate 5.0 to 7.4 6.25 2

Heavy 7.5 to 9.9 8.75 3

Very Heavy 10.0 to 12.4 11.25 4

The columns labeled ''midpoint" and ”Yl" have been added for our present
purpose.
We assumed that energyv expenditure is an appropriate indicator of

gross motor activity. On this basis, office (sedentary) work requires

ro

P S bl oy —~ N 12T anaT Aned o < - >
about 1.5 to 2.0 kiloczlories per minute, light work re

el

and moderate work about thrice as many, and so on.

Since the Supplements to the Dictionary of Occupaticnal Titles (1966,

~
—iate

1A fuller discussion of these three variables is given in Appendix A.
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the heaviness of work. The identifying values of '"data", 'people", and
"things" are also available for every job in the DOT. Berwitz (1975)
implies that the DOT covers '"the 14,000 basic jobs'" in the U.S. economy.

The DOT contains no information on earnings. The 1970 Census pro-
vides information on 1969 earnings in each of an exhaustive set of 460
occupations. Obviously, the Census classification system is coarser
than that of the DOT. Some Census occupations (e.g. judges or typists)
may be represented by only one or two entries in the DOT; in such cases
matching Census variables with appropriate values of DOT variables is
easy and presumably accurate. However, the 460 Census occupations in-
clude about 20 "miscellaneous'" and ''not elsewhere classified" categories
that must contain literally hundreds of DOT jobs; in those cases we
inserted what we regarded as reasonable values of the DOT variables, as
accurate matching was impossible.

As a result of this matching, our data set consists of 460 observa-
tions on each of four DOT variables (complexity of worker functions in
relation to data, people, and things; heaviness of work) matched with
cerrespond cf gix Cen

sug variahlie
ug variable

s

n

S ey o~ (axrnr;oo
ing T eacn \average

annual earnings, median yvears of schooling, and median age--each cf these

for male andé female workers separately) for the 460 Census occupations.

A. Definiticn of Variables

th

114 = hierarchical level of worker function in relation to data;

= hierarchicai lovel N wAariror FimpardiAan 9 o iatkdAan A
14 ..... ICoLal Level LI WwWoILeD I UnCTiIen 20 relzoign e
2
celo.e;
[ B
Avd = hd mmmama T T mea? P o Vo P VR o T 2 ——— S -
- HiACriaLiLilliLAGl AT VCUL Vi wuLne LUlle LUl Ll clacivil LU
LD

things;
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strength required in terms of sedentary, light, medium,

heavy, or very heavy work (Y1

Y
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median age of male workers in the occupation;
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zgm = demands on gross motor inputs (in dollars);

A few words of explanation are in order concerning our transform-
. v v . .
ations of Yl3’ 14> Y15 and Yl The transformation of these variables
eliminates the values of zero which all the variables had. The minimum
value of each of these variables transformed into Zl3’ 214’ le, and Zl
respectively is now 1. In terms of these Z variables, higher identifying
values are more favorable to earnings, e.g. 7 is more favorable than 6,
and so on, for each of the variables 213, 214, 215 and Zl' The raticnale
is that when 213 (or Zl&’ or 215) becomes larger, the job is correspond-

ingly more complex. Similarly, when Z, has a higher value, the job is
4

heavier in terms of physical effort.
B. Assumptions

In fitting the equations that follow, it is assumed that:
(i) Occupatiocns are described by the complexity of jobs in relation
to data, people, and things and by the heaviness of work (the occupation

attributes).

o

f2 =N mmmam T e S m o m e m An mam Elea A A T maed
\11iy Larnings i OCCUpatiOns dependa On wne Colipae:
relation to data, people, and things and on the heaviness of work.

(1iii) The occupation attributes reflect the demands which the aver-

P N S F JNp G A a emmweb o mee ¥ mae o ~te
age perifimanie Or a parciluiar JSoo maxkes

occupation are widely scattered around such an

>regeinan of average vearlv earnines of workers
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things and on the heaviness of work.

(v) A fuller explanation of earnings in occupations can be obtain-

ed if account is taken of those effects of differences in median years

of schooling and in median age which are independent of the effects

of
the complexity of jobs in relatiocn tc data, pecple, and things and of the
heaviness of work.
. Allocating Equations for Assigning Dollarl
Values tc the Rehavior Inpute of Male Workers
On the basis of the stated assumptions, an attempt was made to

estimate the prices paid in the market for zach of the cccupaticon attrib-
utes.

zre influenced by speci

factors, so we should not expect the variables "data'", 'people',
Xp

and "heaviness of work" n

to explain all the veriatio

occupations.

A~ -
[0S

A
< “p

e ~ AAs
wo b e W

accounted for

to unionism or supply restrictions of various types.

Consider the followin

g regression equation involving 460 U.S. 1970
Census occupations:
X, = 5746.90 + 717.35Z,, + 704.253Z,, + 77.21%Z - 600.59Z
1 13 14 15 1
{(46C.77 (83.23) (57.55) (431,465 (1286.32;
::2 —_ LoD : Lo Bu i ] ~ /73 TN\
n = .0053; o = $LLL2.0 \Jdes)
1 . . : .

The allocating eguatiocns in this secticn and in secticn D take ad
tage of data improvements in the Dictionary of Occupational Titles (DOT)
Tl I TN my o~ mwcmam de L o o am ——- haYalaal Tmweme . NI A
LUGL LIl LUl av ) X211 . Anc CLCVGL(; -LHAULUVT_‘UJCLLLD .L&L LU.C A Y LUULL Lid s
are discussed in A

"things"

across

Apart from median age and median years of schooling, other

However, average earnings in different occupations in a given year

fic demand and supply situations and institutional

by our four occupation attributes are, for example, returns

Ny
v Cara
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where the figures in parentheses are standard errors of the estimated
coefficients, and S is the standard error of estimate.
Equation (3.1) implies that increments of gross motor activity

(Zl) have negative value and that the coefficient of Z (complexity

15

of relations to things) is of doubtful significance. On the other
hand, increments of 213 (complexity of relations to data) and Z14

(complexity of relations to people) have highly significant positive

values.

Due to the facts that Zl turned up with the wrong sign and 215 was

of doubtful significance, we decided to impose coefficients of $400

on Z1 and $300 on 215. The justification for imposing $400 on Zl

rests on our judgment that employers of labor in the U.S. as of 1969
were unlikely to pay more than $2,000 for sheer muscular effort. Since
Zl has five "steps'" as defined on the basis of energy consumption, a

"step" commands an amount of $400 given this assumption. The coefficient

.

of $200C imposed con Z,. is b

(=
1 =
=z

(D

d on a regression coefficient of $334

Wt
B

obtained in a regression of earnings on 215 in 198 blue collar occu-

pations where the complexity of worker fumcticn in relaztion te things
is of primayy importance in wage determination.‘

One reascn why the negative coefficient of the variable Zl in
Equation {3..) scemed implausible, and certaeinly unseited to our objec
tives, was 2s follows i

ailed discussion of
e ™

15°
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programs impose demands for specified behavior inputs from the workers
in each job, the workers, in Barker's terms, must use their various
behavior mechanisms at specified tempos and intensities for specified
proportions of their occupancy frimes in the work-setting. Although
Barker did not concern himself with wages and salaries, retail sales,
household expenditures, or any other financial magnitudes in his
behavior setting surveys, the zone 6 leader of a private enterprise
setting must employ workers who can supply the behavior inputs required
by its program, and he must compete for these workers by offering

it could not be conceived that an increase in the amount of a behavior

input required by a work setting would be associated with a decrease
in earnings.

7

Having imposed coefficients on Zl (gross motor activity) and Z15
(complexity of relations to things) on the grounds explained above, we

tnen created A new varianie W= X. - 4GGzZ. - 3007 and used this

1 TS

()

1 1

new variable which "corrects' earnings for the effects of Z, and
&
Z,. in a regression involving 213 (complexity in relation to data)
iLJ “
and Z., (complexity in relation to people). The result obtained in

hat regression was as follows:

W, = 91566.10 + 832.93Z,., + 908.80Z,,
py 13 14
/'\ns TN £ AN IAQ AON
\OVO ../ y (WA IR VAVY] \UZ .00 )
=2 o an s 9\
e~ crnr . ~N = z
R = .5455; S = $2782.6 (3.2
Equation {(3.2) states that if we correct earnings for the effects
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of gross motor activity (Zl) and relation to things (le), we can asso-
ciate, on the average, a unit increment in 213 (complexity of relations
to data) with an increase of about $833 and a unit increment of Z,,
(complexity of relations to people) with an increase of about $909. The
mean of Wl is $7765.69 and its standard deviation is $4147.58. The mean
of 213 is 4.17 and its standard deviation is 1.98 while the mean of

214 is 3.0 and its standard deviation is 2.12.

From Equation 3.9 we obtained the following estimated equation

for the earnings of male workers (Xl):

Xl = $1566.10 + 832.93213 + 908.80214 + 3OOZ15 + 4002l (3.3)
We then used Equation 3.3 to obtain residuals, Vl, where Vl = (Xl—ﬁl).

When median vears of schooling of male workers (XS) and median
age of male workers (X7) were used as the dependent variables in

regressions on the job-descriptive variables Z,,, Z,,, Z,-, and Z,,
pap—y AT P .

the equations obtained were as follows (figures in parentheses are

cramAnwmd Aeare ) e
croanzzrc cre)

XK. = 10.5¢ + 0.45Z ., + 0.&62Z,, - 0.052,. - 0.32Z,
> 1D 14 ) L
(0.37) (0.05) {(0.03) (0.03) (C.1DY (3.4)
" —
RT = .53¢9; S = 1,5882 vezrs
X, = 35.45 + 0,617 - 0,337 + 0,217 - 0.102
7 - 13 14 15 1
(1.53) (0.21) (0.19) (0.1%) (0.42) (3.5)
R = .0488: S = 6.9996 years.



55-56

of 0.45 years of schooling of male workers and a unit increment in the
complexity of relations tc people (214) is associated with an increase
of 0.46 vears of schooling. The coefficient on Z15 (complexity of
relations to things) is not significant while the coefficient omn Zl
(heaviness of work) implies that, on the average, a unit increment

in the heaviness of work is associated with a decrease of 0.32 vears
of schooling. On the average, male workers with fewer vears ofl
schooling evidently accept jobs involving heavier phvsicai work.
Similar interpretations could be made of Equation 3.5.

In ocur data set of 460 observations, median ages are highest in
career occupations requiring long training times and/or long experience—-
most notably in the professions and in administrative and managerial
functions. Within the blue collar occupations, median ages are higher
among craftsmen and mechanics than among unskilled laborers and semi-
skilled operatives. Hence, median age (a proxy for vears of work
exverience?) 1s positivelv associated with earnings, X The positive

7S v

association of earnings with vears of schooling is weli-established.
For example, our data om earnings, schooling, and age vield the feol-

lowing equation:

X, = -12.163 + 1142.10X_ + 181.61X,
i > /
(834.15) (43.02) (14.82) (3.9
-7
nT N L7200
FAN =V eV T e
Zguation 3.6 implies an increase of $1142 in mean z2nnual earnings
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obtaining the residuals V_ = (Xs—gs) and V7 = (X7—§7) where X_ was

5

estimated from Equation 3.4 and X

S
; was estimated from Equation 3.5.

v

[=§
~

and V., are those parts of median years of schooling and median age
of male workers that are not correlated with the complexity of worker

functions in relation to data, people, things and with the heaviness

vOoT n . he resi 1 tair
of work (213, Zl&’ 215, and Zl) The residuals Vl obtained from

Equation 3.3, which are interpreted as that part of average yearly

earnings (Xl) not correlated with 213, 214, le, and Zl’ were then

regressed on V5 and V7, thus obtaining the equation:

V.= 844,04V 4+ 143 47V
1 *77Vs STOYy
(61.91) (14.93)
R = .3172; S = $2103.3 (3.7)

Our basic allocating equation uses Equations 3.3 and 3.7, and

is of the form:

X#& = $§1566.10 + 832.93213 + 908.80214 + 300215 + 40021

213 and Z,, in prcportion to their regression coefficients. Thus,
- -t

$1566.10 [832.93/(832.93 + 908.80)] = $748.84 is allocated to Z,, and

Each of these dollar amounts is equivalent to

(Xl) of an increment of 0.8%S52 units in the correspondin

39
(9]
O
U

complexity variable.

We then created two new variables:



Zf3 = z13 + 0.8992,
* =
Z14 214 + 0.8992,

and reduced Equation 3.8 to the form:

:\*: 22. X . % .85 .
Kl 832 9321§ + 908 80214 + 3JOZ15 + 40021 + 844 9_'>V5 + 143 47V7

(3.9)
In dollars, the demands on cognitive, affective, psychomotor,

and gross motor behavior inputs were estimated from Equation 3.9

as:
2 = QR7% L S4/ Q 142 4
Acog 832./3213 : Sww.JSVS + *~3.L7V7
Z = *
zaff 908.80214
Zosm = 300215

and
z = /

The proportions of earnings attributed to each of these four

L
~

behavior inputs were calculated using X% in Equation 3.9 as:

1

A =z JXF

cog cog’''1

~ ~ D
AL, T2 J

aff aff

~ ”~

2 ~- . /xr

AN = Z /AT

psm psm 1

~ ~
A = 7 X% /AN
om ng'“ \Dett)y
[NYY
= PP .- . s e e
For each of our 460 Census occupations, we calcuilated Xy from
- . . N ~ ~ A <
Eguaticn 2.9 and =z , Z . z , and z from 3.10: hence we
4 coo aff? ngm om
=S “Ld £ o

obtained the proportions in 3.11. The set of preportions in 3.11
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portions were applied to actual earnings, X,, preaking ic¢ inco fne four
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additive components, z z z and z . Actual earnings in
P > “cog® “aff’ “psm’ gm &

all occupations obeyed the accounting rule:

= =~ Il .+ .
“1 “cog - Taft Zpsm * 2om (3.12)

D. Allocating Equations for Assigning Dollar Values
to the Behavior Inputs of Female Workers

The DOT-HAJ system does not discriminate between male and female

workers. Therefore, the variables 213, 214, 215, and Zl also apply to

females. But the Census data indicate that females in 1969 worked

fewer hours than males and earned considerably less per hour and per

year. The census variables XZ’ V6’ and V8 are the female counterparts

of X;, V., and V..

=y
-~

Our basic allocating equation for females is:

X2 = 1591.2 + 5332—3 + 397214 + 180215 + 2402l
+ 629V6 + 33V8 (3.13)
As with males, the cocefficients for le and Zl were imposed due to the

s explained previously. However, since the mean vearly earnings

for females in 1969 were about 60 percent of the mean yearly earnings

[2e2)

or males, we are using coefficients on Z,. and Z, which are 60

15
______ ~ < W ~ P e 1 - : q -
sevcent of the coefficients uced on these variables in the allocatring
T < e PN
eguacidnn IOY ma.cis.
o . ; £3 3 £ 3} 7 = L
The equation fitted for the variable W, = X, - 1802, . - 240Z,

for females was:



W, = 1591.20 + 533.38Z,, + 396.702l

13 4
(203.67) (49.29) (46.05) (3.14)
R% = .4408; S = $1838.4
and the equation fitted for V2 was:
= 55.42
V2 629.33V6 + 33.4_V8
(52.99) (12.57) (3.15)

RS = .2338; S = 1605.7

where V2 denotes residuals (Xz—iz) and XZ was estimated from the

equation:

X, = 1591.2 + 533z,

Z
2 + 397214 + 180215 + 2402 (3.16)

3 1

V6 denotes residuals from the linear regression of the median years
of schooling of females (h6) on 213, 214, le, and Zl; and V8 denotes

residuals from the linear regression of the median age of females

(XS) on 213, Zl&’ le, and Zl' The respective egquations from which

V,, and VS were calculated were:
]

' = S/ 7, - - 2]
ké = 10.54 + 0.326213 + O.-JZZ14 O.O?_SZ15 0 23:2l

(0.35) (0.048) (0.043) (0.031) (0.0%5)

__2 —

RT = 4601 S = 1.58G7 vears (3.17)
Xo = 38.30 + 0.29Z2,, + 0.14Z,, - 0.19Z,_ + 0.43Z,

(1.L8) (.20 Q.18 (0.13) (0.40)

) _ _ _

R™ = .0065; S = 6.7005 vears (3.18)

Qur basic allocating Equation 3.13 uses Egqurations 3.14 and 3.15.

As for males, we allocated the intercept term $1551.2 between Z

1, @nc

s}
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Zl/+ in proportion to their statistically estimated regression coeffi-

cients and defined two new variables:

Z§3(f) = 213 + 1.71;
Zi&(f) = 214 + 1.71.

At this stage, Equation (3.14) reduced to:

0 = P *

Wy 533213(f) + 397214(f) (3.19)
Hence, Eguation 3.13 also reduced to:

X% = 7% * 5

X3 533413(f) + 397214(f) + 180215 + 2402l + 629V6 + 53V8 (3.20)

Using Equation (3.20), the dollar values allocated to cognitive,

affective, psychomotor, and gross motor behavior were estimated as:

~ U -
z = 533Z% + 629V, + 55V (3.20)
cog 13(£) 6 8
A 1.
z = 3Q87Z%
aff 14 (f)
Al
z = 180Z
psm 15
z = 2402 (3.21
gm 1 )
The proportions of actual earnings allocated to the four behavier
inputs of female workers were then calculated as:
>\ = é /'7‘:
cog cog "2
Aze = Zac:/xé
ofs of2' 72
A B IR
= = b
nsm L::FC/X
DST aff
A=z [R5 (3.22;
ger g 2
Agair, for each of the 460 census occupations we applied these
proportions to actual earnings of females, X,, and broke actual
<
carnings inctc the fcour z24ditive components z CA and z .
© : psm’ “arir’ “gm cog
In generai, DOLN the doilar vaéiues and tue proporcions attributed
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to these components differed somewhat between males and females in the
same census occupation and also differed between females in different

occupations.



IV. RESULTS AND DISCUSSION

Recall that one of the questions engaged in this dissertation is:

Yew can Barker's datza be linked to official data gsystems? We have
argued that four DOT variables, which we have labeled Y Y Y

13> 147 7157

and Yl’ are reasonable proxies for four of Barker's behavior mechanisms,
respectively thinking (cognitive behavior), affective behavior, manipu-
lation (psychomotor behavior), and gross motor activity. We have given
our reasons for assuming that all behavior inputs can be classified
into four categories, cognitive, affective, psycliomotor, and gross
motor, represented by Barker's four behavior mechanisms and proxied
by the four DOT variables just mentioned.

The values of Y,.,, Y,,, Y,., and Y, assigned by the DOT to a given

Lo J_l{» .L5 L ©

occupation can be viewed as a vector of behavior inputs required of
members of that occupation by the programs of the work-settings in

which that occupation is pursued. The DOT also assigns to each

P S S | -~ -~ ALl AamraelhiimAan T Al e msmam st FAares A mAaAnt o
VN A Nl A A VA A AN o L O O T S N 4 YV AR AN a A VY A A AN N A s — e e - v —— —va— - _————
demands of their jicbs: among these we have used the variables which
we have labeled vV . Y_. Y =Y +Y_ _, and Y. . Y. is based on the DOT

e e e e =73 - 3 -z - R SRR -

4 5 50 4 5 Y 4

[ <. PR, TRV ~1 Dmarm T mommn felhnd Al com Wans -~ - +aA

Taiifgs O geléias SGuUCacitndd GQCVeLOpment (wiila we ngve approximatecd

with its six DOT levels). Y. is based on the DOT ratings of specific
veocational preparation time expressed as class intervals of months

hese intervals and expressed

. = . - AT ~» - I 1 R T ~aT O T N <~
LUTin Lt yualid. U<y -50 - ;A v ;5, WIllwil WS “Adad CaUdiiasng watusy «3
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also expressed in years (of general education plus specific vocational
preparation). Y9, which we call cognitive aptitude, is the simple
average of DOT ratings on three highly intercorrelated variables,
intelligence or general aptitude (G), verbal aptitude (V), and
numerical aptitude (N).

These eight DOT-based variables appear to have considerable
value for describing occupations and their members, quite apart from
analytical and accounting uses. Two more DOT variables, indoor versus
outdoor work (which we label Yz) and absence versus presence of
hazardous and/or unpleasant working conditions {wn
also have descriptive value. Many other worker attributes (tempera-
ments, interests, finger dexterity, coler perception, and so on)
are rated in the DOT, but we did nct believe that their effects would
show up in regression analvses containing the DOT variables already
listed.

Ceriain Census variavies relatin
scriptive value. For male workers, these include variables we have

labeled X, (mean yearly earnings), X. (median years of schooling), X,

(median age). X {(hours worked per 50 week vear). X.. {(mean hourly

By

5

-

earnings)., X (percent of workers with four yvears of college or more),

23
and X,. (percent of workers with less than four years of high school).
The corresponding Census variables for female workers we have labeled

- - - v . , -
Xos Ngs Xgo XL, Xigs X,,, and X, .
< J W ERV) 2 —7 ~

1>

t the U.S. level we have created a data set containing these



[}
~J

For tabular presentation, we have combined the 460 into 13 major
occupational categories for male and 11 for female workers in Tables

3 and 4. The value of (say) Yl3 in Table 3 for any given category is
the weighted average of Y13 over all detailed occupations in it, the
weights being their respective proportions of U.S. civilian employment

of male workers. 1In Table 4, the weights are the corresponding pro-

portions of U.S. civilian employment of female workers. Thus, if

- ~

the 13 values of Y. .
i3

-

n the upper portioun of Table 3
the corresponding 13 values of Nl (numbers of male workers), they
yield a weighted average, Y13 = 3,27, identical with the weighted
average of the 460 detailed occupations. This weighted average applies
to the 49,518,000 male workers in the experienced civilian labor
force as of 1970. The corresponding weighted average in Table &,
Yiq = 3.75, applies to the 30,450,000 female workers in the
experienced civilian labor force in that year.

The weighted averages of Y,, imply that the jobs held by female

workers averaged about half a step lower in cognitive complexity

nean
the iobs held by males (3.75 versus 3.27, with the lower number
signifving greater complexity). Jobs held by females involved, on the
average, slightly less complex relaticns to people (YlZ+ = 0.38 versus
§.31), significantly lecse complex relariong to things (Y. _ = 4.51 versus
s

4,14}, and lighter werk (Y, = 1.09 versus 1.66).

The weighted averages of X, and XZ’ mean vearly earnings of male

and female workers respectivelyv, are oZ

0]

articular interest, as tiey

permit us to link our data set with the naticn



Table 3. Weighted averages of DOT and Census variables for 13 occupational categories and four
larger agpregates: males in the experienced civilian labor force., United States, 1970%

N X Y,. Y Y Y Y Y.
™ 1 13 14 15 1 "4 5
General Specific
Occupational Number Mean Worker functions educa- voca-
category of yearly relating to: Heavi- tional tional
male earnings ness of develop- prepara-
workers 1969 bata People Inings work ment cion
. . (1.000) {(dollars) (Hierarchical level) (level) (vears) (vears)
1. Teachers, clem, & scc. 7448 9,377 2,00 2.00 7.00 1,00 16.0 2.5
2 Professional, technical 24 3,48 ¢ 4.5 / 1
. 8 . 6,249 13,481 0.39 4.50 430 0,66 16.6 5.2
3. Manavers, administrators 5.395 13,689 1.03 4.17 6.96 0.45 15.1 ("]
4. 3Sales werkers 3,364 10,735 3.14 5.60 7.00 .96 13.5 1.0
5. Clerical 3,737 8.070 3.22 6.96 5.48 1.15 12.9 0.8
A. Craltsmen, construction 2.989 8,547 3.28  7.5% 1.33 2.08 13.2 4.9
7. Mechanics, repairmen 2,466 8,073 2,04 7.12 1.03 2.40 13.8 3.6
8. Other craftsmen 5,104 §,134 2.7 7.65 1.12 1.95 13.3 3.5
Q. Operatives (incl. transp.
cgnip.) 9,776 7,410 5.0 7ol 3000 1.99 1.3 0.7
10. Laborers (excl. farm) 3,433 6,074 6,00 7.75 6.18 3.06 10.0 0.2
11. Farmers and f{amm workers 2,213 5,584 2.85 6.70 1.74 2.92 12.9 1.5
12, Service workers 4,013 h,267 4,620 6.50 .56 2.18 1.4 c.5
13. Private household workers 38 3,312 3.91 ©0.70 4.55 1.13 12.1 0.2
FOTAL, all occupations 49,518 9,179 J.200 6031 [ 1.696 3.1 2.5
Larger aporegates:
Upper white collar (2.0 11.h43 13,577 0,98 4,34 .53 0L57 15.9 5.1
S,3%4 3.0% 0 5,80 5,28 1.00 13.5 e
s.000 EVESY DS} 1.6 RIS L w0
~,oTDT LLeG T NN LT >, 37 0.5
9,174 3,27 0L i 1.66 13.2 2.5
a, e C oy
Seurce: The Y wvariables were compiled from the Dictionary
and {ts Supplement (1966). The X variables were compiled from

1970.
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50 Ty %5 X7 15 Xy7 ¥ ¥y %23 %25
Work Percent
s Indoor environ- Percent with
Fraining . . . . _— s 4
v mo Copni- Hours Moean versus ment with 4 less than
v ) tive sedian worked our Ly VULGUGT (aZafouvus  Yoats 4L yecars
/ 5" aptitude years of Median per year carnings work or un- college high
(vears) (level) schooling age (50 weeks) (dollars) (points) pleasant?) or more school
18.5 1.73 17.7 33.2 2040 4.69 0.00 0.00 92.6 1.0
21.8 1.75 15.8 38.3 2128 6.30 0.11 0.09 53.8 6.7
20.1 2.01 13.4 4405 2374 5.84 0.07 G.02 25.0 22.2
14.5 2.89 12.9 39.9 2152 4.96 0.08 0.02 17.2 25.8
13.7 2.85 1206 27.0 1977 5.08 0.12 0.00 Q.1 28.1
18.1 3.28 11.0 42,2 1979 45.32 0.62 0.98 1.0 57.3
17.7 3.11 11.7 39.4 2184 3.71 0.12 0.63 1.1 50.1
16.8 3.17 11.8 41.9 2127 45.29 0.34 0.72 3.2 4501
12.0 3.72 11.0 37.5 2083 3.56 0.20 0.70 1.0 59.3
10.2 5.06 10.3 33.8 1828 3.33 0.6h 0.55 1.1 66.6
14.4 3.45 10.0 45.0 2423 2.27 0.99 0.96 3.0 64.3
11.9 3.62 10.9 39.¢ 1937 3.21 0.2% 0.40 2.4 57.2
12.3 3.68 9.2 45,0 1601 2.04 0.01 0.13 1.7 76.7
15.6 3.02 12.2 39.5 2105 4,33 0.27 0,43 13.8 51.7
2101 1.87 14,67 21,17 it i) . 0a n.ng 0,06k A 13.91
14.51 2.76 13.20 37.385 2058 ©.51 0.10 0.01% 20047 24.54
17.37 3.19 11.55 L1008 2008 4,15 1aT 277 2.1 SRS
11.92 3.73 10.77 2040 3.30 0.3y U.ha L34 N

o
1
s}
]
7
3
1
>
~
el
s
~1




Table 4. Weiphted averapes of DOT and Census variables for 11 occupational categories and four
larger apgregates: females in the experienced civilian labor force, United States, 1970

N2 % 5 Ve Vs N Yy ¥s
General Specific
Occupational Number Mean Worker functions cduca- voca-
catepory of vearly relating to: tHeavi- tional tional
female earnings ness ot develop~ prepara-
workers 1969 Data People Things work ment tion

(1,000) (dollars) (Hierarchical level) (level) _(vears) _(vears)

1. Teachers, clem. & scc. 1,708 7,172 2.00 2,00 7.00 1.00 16.0 1.9
2. Professional, technical 2,967 6,851 1.72  4.96 S.10 1.08 15.4 4.0
3. Manapers, administrators 1,084 6,801 1.03 4.53 6.98 0,44 15.1 4.4
4. Sales workers 2,249 3,804 3.73 6.49  6.95 1.03 12.4 0.4

5.  Secretaries, stenos,

tvpists 3,792 5,343 3.51 6.51 2.00 0.00 13.4 1.1
6. OQther clerical 6,723 4,873 3.55 6.94 4,15 0.57 13.0 0.6
7 Operatives {incl. transp.
equip.) 4,570 4,362 5.75  7.38 3.79 1.66 10.9 0.5
8. Other blue collar 855 5,046 4,00 7.62 3.15 2.20 12.2 2.5
9. ¥Farmers and farm workers 254 2,793 &.53 7,19 2.4l 2.96 11.9 G.9
10. Service workers 5,061 3,408 5.61 6.98 L.07 1.99 11.8 0.7
11. Private houschold workers 1186 1,659 4,11 6,69 4,81 1.20 12.1 0.2
TOTAL, all occupations 10,450 4,799 3.75  6.38 4 .51 1.09 12.9 1.2
laraer agoresates:
Unper white coltar (1,20,3) 5,758 6,937 1.67 4.00 6.02 U.93 15.5 3.5
Lewer white coitar (4,50 12,765 4,835 350 6.7 ) 500 0,48 13.0 0.7
Upper hlue coliar (8) I H LG U NG 1D Y R 2.
ser o blue coltar (7.9.00,
11y 11,071 3,618 5.03 7,12 4,41 1.7y Lius U.o
\ T oceaparions 30,450 47949 3,70 6038 451 1.09 2.9 1.2

AT

.ement
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Ys0 Y9 %6 '8 16 18 Yo V3 o *26
Work Percent
U Indoor environ- Percent with
'raining . R . S g
ime Cogni- tfours Mean versus ment with 4 1less than
(v, +¥.) Live Median wuracd Lourly cutdoor (hazardeus  weoore foveare
4 'S7 aptitude vears of Median per vear carnings WOTK or un- collepe high
(vears) (level) schooling ape (50 weeks) (dollars) (points) pleasant?) or more school
17.9 2.11 16.7 37.2 1785 54.02 0.00 0.00 85.9 1.4
19.4 2.08 14,95 37.9 1739 3.96 0.19 0.07 3.4 9.7
19.5 2.01 12.8 47.0 2084 3.31 0.01 0.04% 4.1 25.9
12.8 3.11 12.2 4203 1534 2.51 0.09 0.00 3.4 39.3
14.6 2.61 12.6 32.7 1786 2.99 .00 0.00 4.2 5.0
13.6 2.85 12,4 6.1 1747 2.78 0.02 0.00 3.5 23.6
1.4 3.78 10.7 41.2 1839 2.37 0.01 0.42 0.5 64.3
14.6 3.53 1.4 40,7 1856 2.70 0.38 0.35 1.9 53.5
12.8 3.77 10.2 42,01 1866 1.52 1.00 0.98 2.0 66.3
12.5 3.62 11.3 38.8 1650 2011 0.05 0.5] 1.2 54.8
s bons Y. V0L Y BPEN 115 cLon 0.0 N, K 78.1
. yLol N 38,6 1740 2,74 0.00 n.1a RSN I
18.9 .07 14,80 39,43 1518 3.85 0.10 0.04 45,86 10.26
13.8 2.83 12,40 6.7 1721 2.80 0,073 0.00 35.68 22.22
TaLf 3,33 1152 AP 185k L 0, 8N UL N 53.47
2.0 .27 s i S S R §1.3%
N .02 1. 25 33,58 1750 2.74 0. 06 0.19 105 35.1
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accounts (apart from small, explicable differences). Multiplying
il = $9,179 by 49,518,000, the number of male workers, we obtain
$454.5 billion as the estimated earnings of all male workers. The
estimated earnings of female workers (§2 = $4,799, multiplied by
30,450,000) come to $146.1 billion, and total earnings of both

sexes are estimated at $600.7 billion. This differs only slightly,

and explicably, from the estimated 1969 earnings of $576.9 billion
reported in the national income accounts.

Moreover, we can use the procedures described toward the end of
Chapter III to allocate the earnings (Nle or NZXZ) in any occupation
among the four categories of behavior inputs. These procedures are
of course, tentative and must remain so pending further research and
data development. The results of these allocation procedures are
shown in Tables 5 and 6.

We also want to demonstrate that our DOT and Census variables
may be useful for describing attributes of jobs and workers at the level
of counties and groups of counties. At the county level, pubiished
emplovment data are available for the 13 and 11 major occupational
categories used in Tables 3 and 4. If we assume that the U.S.

average values of DOT and Census variables shown for a given occu-

v are fixed attributegs of that categorv in anv and every
2tegoy - a Y

occupations will differ from county to count

=
o!
3
,——J

v

as a result of dif-
ferences in occupational mix (i.e., differences in the percentage

distributions of male workers among their 13 catego



Table 5. Tentative ascriptions of 1969 total earnings to four kinds of
behavior inputs: males in the experienced civilian labor
force, United States, 19702

Ny Xy Ny%y
Occupational Number Mean Total
category of male yearly ecarnings
workers earnings (million
{1,000) (dollazrs) dollars)
i. Teachers, elem. and sec. 744 9,577 7,121.3
2. Professional, technical 6,249 13,481 84,237.9
3. dManagers, administrators 5,3¢S 13,689 73,846 3
4. Sales workers 3,364 10,735 36,108.5
5. Clerical 3,737 8,070 30,157.6
6. Craftsmen. construction 2,989 8,547 25,544.5
7. Mechanics, repairmen 2,466 8,073 19,906.8
8. Other craftsmen 5,104 9,134 46,618.8
9. Operatives (incl. transp.
equip.) 9,776 7,416 72,453.3
10. Laborers (excl. farm) 3,433 6,074 20,853.9
11. Farmers and farm workers 2,213 5,586 12,3562.8
12. Service workers 4,013 6,267 25,149.8
13. Private household workers 38 3,312 125.3
10laL, all occupations 45,5106 5.17% L5%,526.8
Larger aggregates:
Upper white coilar (Z,3) 11,644 13,576 158,084
Lower white collar (1,4,5) 7,845 9,355 73,388
Upper biue coilar (6,7,38) 10,555 3,720 2,071
Lower blue collar (9,1C.11,
12,13) 19470 6,725 130,984
TOTAL, all occupations £9,518 9.179 454,527

a . ; . . e oo .
These computations have been made on the basis of the figures in the
U.S. Census of Population, 1970.



N8 cog Ni&ags NiXi . psm
Earnings ascriped to inpuis of:
Cognitive Affective Psychomotor Gross
behavior benavior behavicr motor activity
(million (million (million (million
dollars) dollars) dollars) dollars)
2,913.2 3,3552.1 152.6 407.0
41,090.9 31,714.3 7,180.1 4,257.4
33,132.3 34.696.9 2,104.1 3,918.4
15,778.8 15,939.0 1,223.5 3,172.6
14,130.7 10,079.1 2,807.6 3,140.9
10,500.1 5,995.9 5,573.0 3,478.6
8,399.9 4,823.5 4,050.2 2,634.9
21,845.1 9,557.8 9,684.3 5,532.2
21,688.1 26,097.0 12,787.0 11,922.8
4,935.3 7,576.6 2,018.3 6.323.6
4,085.4 3,716.3 2,459.3 2,099.9
,432.9 10,280.5 3,241.7 4,195.6
30.5 58.1 20.0 17.3
RS GARR.7 TARLTRTLT 53.301.0 51.101.2
74,233.2 66.411.2 9.284.2 8,175.8
32,822.8 25,067G.2 4,183.7 £5,720.3
40,7451 20,377.2 19,307.5 11.645.7
038,172.1 47,728.6 20,526.3 24,555.2
185,963.2 164,187.1 53,301.6 51,101.3




Table 6. Tentative ascriptions of 1969 total earnings to four kinds of
behavior inputs: females in the experienced civilian

labor force, United States, 19702

N2 X2
Occupational Number Mean
category of female yearly
workers earnings
(1,000) (dollars)
1. Teachers, elem. and sec. 1,708 7,172
2. Professional, technical 2,967 6,851
2. Managers, administrators 1,084 6,801
4. Sales workers 2,249 3,864
5. Secretaries, stenos,
tyvpists 3,792 5,343
6. Other clerical 6,723 4,873
7. Operatives (incl. transp.
equip.) 4,570 4,362
8. Other blue collar 855 5,046
9. Farmers and farm workers 254 2,793
10. Service workers 5,061 3,468
11. Private household workers 1,186 1,659
TOTAL, all occupations 30,450 4,799
Laorger ocoregatec:
Upper white collar (1,2,3) 5,759 6,936
Lewer white collar (4.5.6) 12,764 4,835
Upper blue collar {(8) 855 5,045
Lower olus collaxr (7.9
10,11) S 11,072 3,627
TOTAL, all occupations 30,450 4,755

e
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N2X2-cog N2X2.aff 2 2.psm N2X2-gm
Carnings ascribed to inyu:o ci:
Cognitive Affective Psychomotor Gross
behaviocy behavicr behavicr motor activity
(million (million (million (million
dollars) dollars) dollars) dollars)
5,334.6 4,965.8 258.6 689.7
11,317.6 6,218.8 1,429.8 1,360.4
3,081.0 2,791 .8 208.3 391 .4
4,647.3 2,905.7 319.8 818.2
9,350.7 6,064.5 3,964.5 88G.6
16,940.6 9,287.8 4,160.9 2,372.5
7,049.7 6,281.9 3,541.8 3,058.2
2,055.8 969.5 668.4 620.8
217.1 185.1 151.1 146.1
7,395.1 5,565.1 1,884.7 2,706.6
534.1 841.5 311.0 281.7
69,823.6 46,087.6 16,898.8 13,327.5
21,633.2 13,576.5 1,856.7 2,451.5
30.938.6 i8.238.1% 8.445,2 4,071.9
2,055.8 969.5 668.4 620.8
15,1%7.C 12,882.¢ 5$,883.2 £,102.5
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workers among their 11 categories).

To gain some insight into the descriptive usefulness of this ap-
proach, we present a number of tables for the Des Moines BEA Economic
Area and its subareas and for the Des Moines FEA and its counties.
Estimates of total earnings and their tentative allocations among
four categories of behavior inputs are also presented for the Des Moines
BEA Economic Area and the Des Moines FEA.

A. Preliminary Accounts for the
United States

In the introductory part of this chapter, we noted that our Nle
and NZXZ combined total $600.7 billion compared to the $576.9 billion
of earnings reported in the national income accounts. The discrepancy
of approximately four percent between our figures and these in the

national income accounts can be explained by the following facts. Our

Nl and N, are 1970 Census figures on members of the experienced civilian

¢ -~ v NP : . ST el LI SURUAE PO UL S SO g SN
Ld00T 10rle 4dlid SU LUEY 41T d L20LLiT 111gUSh LU LT Llime S vl avw ‘..Lbu‘:::
Cur X, and X, assume that evervbody in the
. . - cn . :
focrce is empleoyed 50 te 52 weeks whereas in

acruality some of tnose inciuded in our N, and N, WOTKed [ewel wWeeks

"1

than that. So our X; and X7 varlablies represen

t the market wvalues cof
S0 to 52 weeks of labor which are slightly higher than those of the
average numbers c¢f weeks actually worked. Finally, there probably
would be some discrepancy between Census estimateg of 109480 mean vearly

earnings (X, and X,) basec on quescionnalires {illied vuiL LY LhGividual

3

1@ the official national inceme acceunts which use additional and
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alternative time series data sources, including for example, such things
as Social Security Administration quarterly records of actual wages and
salaries paid by employers to about 95 percent of all workers.

Tables 3 and 4 display the weighted averages of DOT and Census
variables for males and females, respectively, and their four larger
aggregates for the United States as of 1970. Tables 5 and 6 display our
tentative ascriptions of 1969 total earnings of males and females in that
order to four kinds of behavior inputs. In Tables 5 and 5 we have alsc

shown total earnings Nle and NZXZ'

If we had annual or quarterly data at the U.S. level on NiXy and N2X2
as well as their ascriptions to cognitive, affective, psychomotor, and
gross motor inputs, we could build these variables into existing U.S.
econometric models and see if they give some new and interesting in-

sights. For example, the declining percentage of total employment cf

males in primary activities implies that a smaller percentage of

2
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ross motor activity., Alsc, the
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farmers should be modified over time if mechanization makes farming

lighter work. At the same time, YlB would trend upward for

cause of increasing complexityv of management decisions. Over the past

50 years, the "typical farmer" has changed from mostly laborer to mostly
manager and equipment operator.
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question in this framework is, for example: does unemployment of a husband
change only his own time allocation or does it also change the time
allocations of (i) his working wife or (ii) his nonworking wife, and

(1ii) his children?

Perhaps more on a trend than on a cycle basis, sociometric accounts
and models of the U.S. would include time spent (and its imputed dollar
values) on housework and other nonmarket activities by both wives and
husbands, not ¢ s living alone and children of all
ages. The present fragmentary calculations of (1) the economic value of
a housewife, (2) the value of "“household production,'" and {3) the wvalue
cf education would be replaced by analogous and consistent estimates
covering all uses of time and broken down into major categories of time
use by major population age-and-sex subgroups.

The present situation is that we have internally consistent accounts

and models of the economy, gainful employment in which abscrbs only 15 per-

cent of the society's total waking hours, plus scattered, ad hoc, unrelated,
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into ad hoc estimates of costs and benefiis of market and nonmarket programe

counties in the southern part of Iowa. These 26 counties are delineated

into four Subareas.
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Tables 7 and 8 present the occupational distributions of employed
workers in the Des Moines BEA Economic Area and its subareas in 1970.
From Table 7 we see that farmers and farm workers made up 14.5 percent
of male workers in the entire Des Moines BEA area as of 197(C. However,
this same group represents 39.2 percent of employment in Fiveco, 23.4 per-
cent in the Ottumwa FEA, 23.3 percent in the MIP subarea and 8.2 percent
in the Des Moines FEA. 1In the upper section of Table 7, professional and
echnical workers account for 10.7 percent of emplovment in the Des lioines
BEA area itself but the same group represents 5.6 percent of the employ-
ment in Fiveco, 6.0 percent in the Ottumwa FEA, 7.8 percent in the MIP sub-
area, and 12.9 percent in the Des Moines FEA. Managers and administrators
also show a good deal of wvariation ranging from 9.3 percent of employment
in Fiveco to 13.4 percent of emplovment in the Des Moines FEA.

Table 8 decomposes the distribution of employed males in the Des
Moines FEA into its eight component counties. In the lower portion of
this table, the more striking figures are as follows. In Story County,
the county in which Iowa State Universityv is located, the upper white
collar (UWC) category constitutes about 39 percent of employvment and the
lower blue collar (LBC) categery about 24 percent. In Polk County, the

UWC category makes up about 28 percent of emplovment while the LBC cate-

gory zecounis fov about 22 percent. Tarmers and farm werkers represent
b 18 g = AT T o < P I I QP ey S ol 3
onlv 1.5 percent of employment in Polk County as compared with 3£.9
- Tm Mo 3 - T M - 3 T Y i
percent in Madison. Polk Countv has the highest percentage cof lower

white collar (LWC) employment at 20.4
The other five counties in the Des Moines FEA (exclusive of Story,
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Table 7.

L.
2.
3.

10.
11.
12.
13,

apgrepgates:

Percentage distribution of ewployment among 13 occupational categories and five larger
16 years old and over, Des Moines BEA area and its subareas, 1970

Occupational
category

Teachers, elem. and sec.
Professional, technical
Managers, administrators
Sales workers

. Clerical

Craftsmen, construction

. Mechanics, repairmen
. Other craftsmen
. Operatives (incl. transp.

cquip.)
Laborers. (excl. farm)
Farmers and farm workers
Service workers
Private household workers

TOTAL, all occupations

Larger agpregates:

Upper white collar (2,3)

Lower white collayr (1,4,5)
Upper blue collar (6,7,8)
Lower blue collar (9,10,12,13)
Yarmers and farr workers (11)

TOTAL, all occupations

L Percentage distribution of employment: males
Ces Moines Fiveco Ot tumwa MTP Des Moines
BEA area subarea, FEA subarea, FEA
1970 1970 1970 1970 1970
1.51 1.50 1.35 1.69 1.52
10.65 5.62 6.02 7.82 12.92
12.35 9.28 10.89 10.09 13.42
6.80 4,46 5.60 5.31 7.62
6.61 3.43 4,40 5.02 7.80
4,87 4.59 4.99 4,69 4,89
2.34 2.01 2.21 1.89 2.48
9.68 5.77 8.64 10.23 10.26
17.29 12.95 19.48 19.16 16.76
6.22 5.48 6.82 5.24 6.28
14,48 39.19 23.40 23.30 8.15
7.14 5.67 6.05 5.54 7.85
~_0.06 0.04 0.15 0.02 __0.05
100.00 100.00 100,00 100.00 100.00
23.00 14,90 16.91 17.91 26.34
14,92 9.39 11.35 12.02 16.94
16.89 12.37 15.84 16.81 17.63
30.71 24.14 32.50 29.96 30.94
14,48 39.19 _23.40 23,30 _8.15
100.00 100.00 100,00 100.00 100.00




Table 8. Percentage distribution of employment among 13 occupational categories and five larger

aggregates, by counties: males 16 years and over, Des Moines FEA, 1970

Percentage distribution of employment: males

Occupational Des Moines
category FEA Boone Story Dallas Polk Jasper Madison Warren Marion
1970 1970 1970 1970 1970 1970 1970 1970 1970
1. Teachers, elem. & sec. 1.52 1.34 1.70 2.04 1.36 1.96 1.02 1.68 2.04
2. Professional, technical 12,92 8.21  28.58 4,79  12.48 7.92 3.51 8.17 8.54
3. Managers, administrators 13.42 10,24 10.31 11.04 15.70 11.61 9.34 10.66 8.64
4. Sales workers 7.62 6.24 5.40 5.82 9.42 4.22 4.07 5.89 4.49
5. Clerical 7.30 4,79 5.49 5.76 9.58 4.63 4.03 6.79 5.96
6. Craftsmen, construction 4,89 6.63 4,27 6.77 4.61 4,32 5.57 5.20 6.05
7. Mechanics, repairmen 2.48 2.94 2.23 2.81 2.51 2.35 1.90 3.12 1.79
8. Other craftsmen 10.726 9.19 6.50 9.56 11.19 11.05 11.87 11.86 7.27
9. Operatives (incl.
transp. equip.) 16.76 17.19 9.41 20.08 16.45 23.03 13.34 21.77 22.20
10. Laborers (excl. farm) 6.28 7.79 4,43 6.18 6.81 5.09 5.41 5.98 6.02
11, Farmers and farm workers 8.15 18.93 11.69 19.37 1.52 18.75 36.92 13.53 17.04
12. Service workers 7.85 6.51 9.96 5.73 8.34 4.93 2.89 5.36 9.89
13. Private household workers _0.05 ~_0.00 0.03 0.07 0.04 0.15 0.13 0.00 0.06
TOTAL, all occupations 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100,00 100.00
Layger aggregates:
Upper white collar (2,3) 26.34 18.45 38.89 15.83 28.18 19.53 12.85 18.83 17.18
Lower white collar
(1,4,5) 16.94 12.37 12.59 13.62 20,36 10.81 9.12 14,36 12.49
Upper blue collar
(6,7,8) 17.63 18.76 13.00 19.14 18.31 17.72 19.34 20.18 15,11
Lower blue collar
(9,10,12,13) 30.94 31.49 23.83 32.06 3L.64 33.20 21,77 33.11 38.17
Farmers and farm
workers (11) 8,15 18.93 11.69 19.37 1.52 18.75 36.92  13.53 17.04
100.00

TOTAL, all occupations 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00
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farmers and farm workers ranging from 13.5 to 18.9 percent; lower blue

collar from 31.5 to 38.2 percent; upper blue collar

from 15.1 to 20.2

percent; lower white collar from 10.8 to 14.4 percent; and upper white

collar from 15.8 to 19.5 percent. Each of the five

i

least one city of 6,000 population or more but none

counties has at

has a city of more

than 16,000. In contrast, Polk and Story Counties have much larger

cities, and Madison has no town as large as 4,000.

Tables @ an
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we see that, in the BEA area as a wheole, females hav
centage of employment in the lower white collar (LW
43.1 percent. Lower blue collar (LBC) makes up 32.
employment in the Des Moines BEA area. Farmers and
for only 1.3 percent and upper blue collar {UBC) fo
upper white collar employment (UWC) is substantial

Among the subareas, the Des Moines FEA has by

P

r females. In Table 9,
e their largest per-
C) category representing
8 percent of female

farm workers account
percent;
at 19.9 percent.

far the highest per-

centage of LWC workers at 47.2 and the lowest percentage of LBC workers

at 29.1. The other three subareas have from 18
workers, 2.8 to 3.4 percent of UBC, and 3%.6 to 4
showing little variation in these respects. Fiveco

percentage of farmers and farm workers (7 nd th
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LWC workers (31.3).

In Table 10 we have disaggregated the figures

into its component counties. Story County, the sit
versity, has by {ar the largest percentage of upper
at 28.%
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Table 9. Percentage distribution of enployment among 11 occupational categories and five larger

aggregates: females 16 years and over, Des Moines BEA and its subareas, 1970
_ Percentage distribution of employment: females
Occupational Des Moines Fiveco Ot tumwa MTP Des Moines
category BEA area subarea FEA subarea FEA
R . o _ 1970 1970 1970 1970 1970
1. Teachers, elem. and sec. 6.33 8.05 7.64 6.82 5.82
2. Professional technical 9,51 6.36 7.58 7.55 10.48
3. Managers, administrators 4,02 3.57 4,07 3,79 4,08
4, Sales workers 7.06 5.66 7.17 7.87 7.04
5. Secretaries, stenos, typists 11.63 7.25 7.80 8.06 13.35
6. Other clerical 24 .44 18,43 18.61 20.71 26.79
7. Operatives (incl. transp. equip.) 7.69 7.46 11.88 9.37 6.47
8. Other blue collar 2.92 2.76 3.41 3.07 2.79
9, TFarmers and farm workers 1.32 7.38 1.92 2.55 0.55
10. Service workers 21.25 27.57 25.46 24,84 19.28
11. Private household workers 3.84 5,50 4,45 5.37 3.36
TOTAL, all occupations 100.00 100.00 100.00 100,00 100.00
Larger agpregates:
Upper white collar (1,2,3) 19.86 17.98 19.29 18.16 20.38
Lower white collar (4,5,6) 43,13 31,34 33.58 36.64 47.18
Upper blue collar (8) 2.92 2,76 3.41 3.07 2.79
Lower blue collar (7,10,11) 32,78 40.53 41,79 39.58 29.11
Farmers and farm workers (9) 1.32 __7.38 1.92 2.55 0.55

TOTAL, all occupations 100.00 100,00 100.00 100.00 100.00
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Table LO. Percontage distvibution of amployment among 11 occupational categories and five larger
aggregates, by counties: females 16 years old and over, Des Moines FEA, 1970

Percentage distribution of employment: females

Occupational Des Moines
category I'EEA Boone Story Dallas Polk Jasper Madison Warren Rdarion
e 1970 1970 1970 1970 1970 1970 1970 1970 1970
1. Teachers, elem & sec. 5.82 5.86 6.32 7.75 5.36 6.23 7.08 6.67 6.69
2. Professional, techncial 10.48 6.20 19.43 7.80 10.20 5.43 7.29 8.44 7.20
3. Managers, administrators 4.08 3.96 2.81 3.90 4,37 4,10 4,35 5.20 2.59
4. Sales workers 7.04 7.18 5.20 7.64 7.57 6.21 7.36 4,62 7.53
5. Secrctaries, stenos,
typists 13.35 7.57 12.95 10.91 15.02 10.60 7.57 11.29 8.15
6. Other clerical 26.79 18.73 21.07 23.69 29.53 22.74 26.30 30.43 18.24
7. Operatives (incl.
transp. equip.) 6.47 9.41 5.80 5.67 5.59 12.38 6.03 4,81 11.84
8. Other blue collar 2.79 3.74 1.76 1.42 2.96 3.40 3.37 3.35 2.10
9., Farmers & f{arm workers 0.55 0.81 C.61 0.95 0.15 1.80 2.31 1.35 1.78
10. Service workers 19.28 31.16 16.72 26.90 16.80 21.76 25.46 19.46 29.08
11, Private household
workers . 3.36 5.39 5.34 3.37 2.45 5.36 2.88  4.38 4 .80

TOTAL, all occupations 100,00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Larger apgregates:
Upper white collar

(1,2,3) 20.38 16.02 28.56 19.45 19.93 15.76 18.72 20,31 16.48
Lower white collar

(4,5,6) 47.18 33.48 39.22 42.24 52,12 39.55 41,23 46.34 33.92
Upper blue collar (8) 2.79 3.74 1.76 1.42 2.96 3.40 3.37 3.35 2.10
lLower blue collar

(7,10,11) 29.11 45.96 29,86 35.94 24,84 39.50 34,37 28.65 45,72
I'armers & farm workers

9 _0.55 0.81 0.61 0.95 0.15 1.80 2,3, 1.35 1.78

TOTAL, all occupations 100.00 100.00 100,00 100.00 100,00 100.00 100.00 = 100.00 100.00

S8
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workers (46.3), but many of the jobs involved are located in Polk County
(Des Moines); the employment figures in Tables 7 through 10 are by

county of residence rather than county of work. Boone and Marion

AAnmMtioc A

]

low in LWC emplovment at 33.5 and 33.9 percent and high
in LBC emplovment at 46.0 and 45.7 percent.

In Table 11 we show the effects of differences in occupational mix
upon average values of selected DOT and Census variables in the Des Moines
BEA Economic Area and its subareas (males); the variables used here are
weighted average values taken over all occupations of selected DOT and
Census variables and depict the 1970 situation in the Des Moines BEA
Economic Area.

By occupational mix, we mean differences in the proportional distri-
butions of male workers over 13 categories or of female workers over 11
categories.

Tables 11 and 12 show the estimates of the average values of selected
DOT and Census variables in the Des Moines BEA Economic Area and its sub-
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iveco subarea with 2222 hours.
The computed percent with four vears college (T7?) is lowest in the

Fiveco subarea at 9.6 percent and highest in the Des Moines FEA at 14.8

ingly, the computed percent with less than four years

23oh schecl (XL ercent in Fiveco but 40,6 nerecent in the

25 :
T = honey bt T ~ = e _— N P T N . ——h— T -— £
ves rolines -oa. te Ues oLnes cona &S0 aadS dhng Smé.ae3C DTSRI TCLCL CX



Table Ll. Weighted average of DOT and Census variables (all occupations): male workers 16 years
old and over, Des Moines BEA area and its subareas, 1970

Weighted averages (all occupations): males

Variablos fes Moines Fiveco Ot tunwa MTP Des Moines
EEA area subarea FEA subarea FEA

e 1970 1970 1970 1970 1970
Xy Mean yearly earnings, 1969 $8,942 57,849 $8,332 $8,448 $9,300
XS Median years of schooling 12.04 11.36 11.61 11.73 12,28
X Median age 40.24 41.60 40,67 40.69 39.91
Xlﬁ Hours worked per year (50 weeks) 2,145 2,222 2,170 2,173 2,126
le Mean hourly carnings, 1969 $4.16 $3.56 $3.85 $3.90 $4.35
XZ% Percent with 4 years college 13.22 9.57 10.05 11.14 14.81
qu Percent with less than 4 vears

o high school 43,25 50.61 48.09 46.83 40.58
le Level of work relating to data 3.19 3,18 3.35 3.26 3.14
Yl4 Level of work relating to people 6.27 6.42 6.43 6.40 6.19
Y, Level of work relating to things 4,05 3.39 3.75 3.68 4.26
Yl Strength required 1.74 2.13 1.94 1.91 1.62
Y, TITndoor versus outdoor work 0.34 0.52 0.56 0.41 0.29
Y; Work environoment 0.47 0.63 0.56 0.55 0.41
Ya General educational development 13.16 12.99 12.91 13.03 13.28
Y5 Specific vocational preparation 2.37 2,08 2.14 2.22 2.49
Y50 Training time <YA 4 YS) 15,55 15.08 15.05 15.26 15.78
YQ Cognitive aptitude required 3.04 3.20 3.17 3.13 2.97
Nl Number of male workers 195,438 11,971 36,418 20,509 126,540
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Table L2,

Welghted averages of DOT and Census variables (all occupations):
old and over, Des Moines FEA and its counties, 1970

male workers l6 years

L - Weighted averages (all occupations): males )
Des
Variables Moines
FEA Boone Story Dallas Polk Jasper Madison Warren Marion
e, 1LY, 1970 1970 1970 1970 1970 1970 ~ 1970 1970
X; Mean yearly earnings, 1969 $9,300  $8,550 $9,834 $8,426 $9,606 $8,617 $7,891 $8,750 $8,404
X5 Median years of schooling 12,28 11.77 12.83  11.69 12.43  11.82 11.30  11.92 11.78
X7 Median age 39.91 40.40 39.96 40,49 39.63  40.45 41,68 40.09 40.09
X15 Hours worked per year
o (50 weeks) 2126 2150 2138 2156 2108 2163 2218 2140 2134
le Mean hourly earnings, 1969 $4.35 $3.98 $4,59  $3.92  $4.51 $3.99  $3.59 $4.09  $3.94
Xyg Percent with 4 yeoars
- college 14.81 11.11 21.97 10.14 15.30 11.52 8.06 11.53 11.31
X?S Percent with less than 4
. years high school 40,58 46.49 35.42 47,31 38.47  46.19  51.01 44,90 46.83
Yl@ Level of work relating
’ to data 3.14 3.31 2.69 3.36 3.14 3.29 3.18 3.32 3.46
Y14 Level of work relating to
- people 6.19 6.42 5.85 6.45 6.15 6.37 6.56 6.41 6.40
Y],i Level of work relating to
h things 4,26 3.82 4.17 3.78 4,55 3.75 3.21 3.87 3.86
Y.l Strength required 1..62 1.89 1.52 1.90 1.50 1.85 2.13 1.80 1.88
Y, Indoor versus outdoor work  G.29 0.40 0.29 0.39 0.23 0.37 0.53 0.34 0.37
Yg Work environment: 0.41 0.53 0.37 0.54 0.36 0.54 0.65 0.50 0.53
YA General educational
development 13.28 12.99 13.90 12.91 13.30  13.02 12.96 13.01 12.88
Y5 Specific vocational
preparation 2.49 2.28 2.96 2.19 2.53 2.28 2.17 2.29 2.10
YSO Training time (Y[ + YS) 15.78 15.28 16,87 15.12 15.85 15.31 15.14 15.31 14.99
Y, Cognitive aptitude required 2.97 3.13 2.76 3.16 2.93 3.12 3.22 3.11 3.16
126,540 6,249 16,029 6,769 72,075 9,079 3,050 6,979 6,310

Nl Number of male workers

38
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outdoor work (YZ) at 0.29 and Fiveco has the largest at 0.52. Similarly,

the Fiveco subarea has the largest proportion of unpleasant or hazardous

work environments (0.63) while the Des Moines FEA has the smallest (0.41)
Table 12 presents similgr information for the Des Moines FEA

and its component counties. In this table, we find that Story County

has the highest computed mean yearly earnings in 1969 ($9,834) while

Madison County has the lowest ($7,891). Polk County is closest to

wi

tory County in mean yearly earnings in 1969 with $5,606. The computed
median age in these three counties is about 39.9 in Story, 41.7 in
Madison, and 39.6 in Polk. Computed average hours worked per 50-week
year is 2,138 in Story, 2,108 in Polk, and 2,218 in Madison, and computed
mean hourly earnings in 1969 are $4.59 in Story, $4.51 in Polk, and

$3.59 in Madison. The proportion of outdoor work is about 0.3 in

Story Countv, 0.2 in Polk, and 0.5 in Madison. The proportion of work

environments that are hazardous or unpleasant is less than 0.4 in Story

o~ 1. e b T —~—
and Polk counties an

(a9

more than 0.6 in Madison
of workers with four vears college (X23) is about 22 percent in Story
County, 15 percent in Polk and 8 percent in Madison. Conversely,

the computed percent of workers with less than four vears high school

(Xzs) is 35 percent in Story County, 38 percent in Polk, and 51 percent
in Madison county. Variations among such measures for the other five



variables (all occupations):

female workers 16 years

Table 13, Weighted averages of DOT and Census
nld and over, Des Moines BEA area and its subareas, 1970
 Weighted averages (all occupations): females
Variablos Des Moines Fiveco Ottumwa MTP Des Moines
’ EEA area subarea FEA subarea FEA

e 1970 1970 1970 1970 1970
Xz Mean yearly earnings, 1969 S$4,784 $4,479 $4,646 $4,593 $4,866
XG Median years of schooling 12.35 12,10 12.20 12,17 12.43
X8 Median age 38.42 39.09 38.99 38.96 38.15
th Hours worked per year (50 weeks) 1,732 1,728 1,730 1,723 1,733
Ky, Percent with 4 years college 11.26 11.36 11.47 10.82 11.27
X?h Percent with less than 4 vears

i high school 33.74 39.51 38.04 37.74 31.74
le Level of work rclating to data 3.63 3.80 3.79 3.76 3.56
v,, lLevel of work relating to people 6.32 6.36 6.33 6.36 6.31
¥ level of work relating to things 4.60 4,62 4.71 4.70 4.56
Yl Strength required 1.10 1.35 1.25 1.22 1.02
Y2 Indoor versus outdoor work 0.07 0.12 0.07 0.08 0.06
Y,3 Work environment 0.19 0.28 .23 0.23 0.16
YA General educational development 13.02 12.82 12.84 12.85 13.10
Y. Specific vocational prepacation 1.26 1.15 1.20 1.17 1.29

;0 Training time (Ya + YS) 14,29 13.98 14,05 14.03 14.40
Y9 Cognitive aptitude required 2.99 3.12 3.09 3.08 2.94
N Number of female workers 118,442 6,163 19,647 10,904 81,728

06



Table )4. Weighted averages of DOT and Census variables (all occupations):
old and over, Dcs Moines FEA and its counties, 1970

4
v
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h26

female workers 16 years

Variables

Des

Moines

FEA

1970

Mean vearly earnings, 1969 $4,806

Median years of schooling
Median age
Hours worked per year
(50 weeks)
Mean hourly carunings, 1969
Peccent with 4 years
college
Percent with less than &
years high school
Level of work relating
to data
Level of work relat:i.ng
to people
Level of work relating
to things
Strength required
Indoor versus ourdoor work
Work environment
General cducatioaal
development
Specific vocational
preparation
Training time (Y, + Y )

Cognitive aptitude required

Number of female workers

12.

38.

43

15

1,733

$2.
11.
3]).
3.
6.
4
1.
0
0.
13.
L.

14.
2

79

27

74

31

.56

02

.06

16

10

29
40

.94
81,728

Weighted averages (all occupations): females
Boone Story Dallas Polk Jasper Madison Warren Marion
1970 1970 1970 1970 1970 1970 1970 1970
$4,501 $4,991 $4,722 54,935 $4,617 54,702 $4,839 $4,525
12.06 12.59 12,38 12.48 12.11 12.31 12.39 12.11
39.02 38,20 38.36 37.93 38,80 38.58 33.27 38.89
1,717 1,725 1,722 1,738 1,734 1,730 1,739 1,718
$2.60  $2.87 §2.72  $2.82  $2.064 $2,70  $2.76  $2.61
9.50 14.31 11.86 10.96 9.72 11.16 11.44 10.35
39.56 30.48 33.93 29.99 37.59 35.17 32.22 39.12
3.85 3.40 3.64 3.51 3.82 3.66 3.53 3.88
6.44 6.13 6.27 6.31 6.43 6.34 6.29 6.41
4.73 4,60 4,72 4,51 4.54 4,72 4.57 4,69
1.27 1.05 1.12 0.96 1.16 1.18 1.04 1.27
0.006 0.07 0.06 0.05 0.06 0.08 0.06 0.07
0.24 0.16 0.19 0.14 0.22 0.21 0.17 0.24
12.74 13.32 13.01 13.15 12.79 12,95 13.11 12,74
1.13 1.53 1.19 1.30 1.12 1.21 1.28 1.10
13.87 14.86 14,21 14,406 13.92 14,17 14.41 13.84
3.13 2.87 3,00 2.90 3.09 3.03 2.94 3.13
3,582 10,048 3,795 50,233 5,171 1,426 3,766 3,707
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Comparing Tables 1l and 13, we see that mean yearly earnings of
males (Xl) is 18.5 percent higher in the Des Moines FEA than it is in
Fiveco but mean vearly earnings of females (X2) is only 8.6 percent
higher in the Des Moines FEA than in Fiveco. Mean hourly earnings
of males (Xl7) is 22.2 percent higher in the Des Moines FEA than in
Fiveco, but mean hourly earnings of females (X18) is still only 8.6
percent higher in the Des Moines FEA than in Fiveco.

Similarly, comparing Tables 12 and 14, we see tha
differences for females are also smaller than those for males. For
nple, the highest countv on mean vearly earnings of males (X
Table 12) as well as on mean yearly earnings of females (XZ’ Table 14)
is Stoiy County. For males, the Story County figure is 19.8 percent
higher than the figure for the lowest county {(Madison). But for
females, the Story County figure is only 9.8 percent higher than the

figure for the lowest county (Boone). For mean hourly earnings, we

i

find a2 similar relationship. Story County is the highest county on

both the male and female figures. For males, the Storyv County figure
is 21.8 percent higher than the figure for the lowest countv {

whereas for females, the Storv County figure is only a modest 9.4

ercent higher than the figure for the lowest countyvy (Boone).
o o

P
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Des Moines FEA. Computed hours worked per week is 1,728 in Fiveco and
1,733 in the Des Moines FEA; and computed mean hourly earnings are

$2.57 in Fiveco and $2.79 in the Des Moines FEA, The computed percent

of workers with four years college is about the same in the two subareas,
11.4 percent in Fiveco and 11.3 percent in the Des Moines FEA.

However, the computed percent with less than four years high school

is 39.5 in Fiveco but only 31.7 in the Des Moines FEA.

The cemputed proportion of outdoor work is 0.1i2 in TFiveco and
0.06 in the Des Moines FEA, while the computed proportion of the work
environments that is unpleasant or hazardous is 0.28 in Fiveco and
0.16 in the Des Moines FEA,.

Computed training time (general educational development plus
specific vocational preparation) is about 14.0 years for Fiveco and
14.4 years for the Des Moines FEA. Des Moines FEA female workers
also face jobs that are somewhat more demanding in relation to ‘Vdata

and "'people" with values of Y,y and Y., at 3.56 and 6.31, respectively,

-

14

compared to the Fiveco figures of 3.80 and 6.36. The jobs faced by

Fivecc females are zlsc slightly less demandin

""things" with a value of Y

rh

15 at 4,62 compared to a value of YWS el

4L.56 for female workers in the Des Moines FEA.

al scarnince taken aver the
13 occupational categories for males is S$1
$§708,403,000 is allocated tc cognitive inputs, $437,091,000 to

affective inputs, $203,743,000 to psychomotor inputs, and $158,287,000

to ¢ross motor inputs.



Table 15. Tentative ascriptions of 1969 total earnings to four kinds of behavior inputs: male
workers 16 years old and over, Des

Occupational
category

Moines BEA economic area, 1970

1. Teachers, elem. and sec.
2. Professional, technical
3. Managers, administrators
4, Sales workers

5. Clerical

6. Craftsmen, construction
7. Mcchanics, repairmen

8. Other craftsmen

9, Operatives (incl. transp. equip.)
10. Laborers (excl. farm)
11, Farmers and farm workers
12. Service workers
13. Private household workers

TOTAL, all occupations
Larger agpregates:
Upper white collar (2,3)
Lower white collar (1,4,5)
Upper blue collar (6,7,8)
Lower blue collar (9,30,12,13)
Farmers and farw workers (11)
TOTAL, all occupations

Proportion of total earnings

Dollars per worker

Ny N Xy
Number
of male

L workers  ($1,000)
2,946 28,213
20,814 280,594
24,131 330, 329
13,300 142,780
12,913 104,212
9,512 81,300
4,573 36,919
18,918 172,795
33,788 250,562
12,162 73,877
28,298 158,062
13,956 87,467
127 421
195,438 1,747,531
44,945 610,923
29,159 275,205
33,003 291,014
60,033 412,327
28,298 158,062
195,438 1,747,531

1.000

$8,942

\ ’
lel-cog I\‘lxl'aff N].)\l'psm
($1,000) ($1,000) ($1.,000)

11,535 14,461 604
136,865 105,633 23,915
148,196 155,194 9,411

62,384 63,017 4,837

48,828 34,828 9,702

33,415 19,081 17,735

15,577 8,945 7,511

80,969 35,426 35,895

74,959 90,197 44,195

17,484 26,482 7,150

52,241 47,251 31,448

25,849 35,753 11,274
1oz 194 L 67
708,403 637,091 203,743
285,060 260,827 33,326
122,747 112,306 15,143
129,961 63,452 61,141
118,394 152,985 62,685
52,241 45,521 31,448
708,403 637,091 203,743

. 405 . 365 L117
$3,622 $3,264 $1,046

lel-gm

(51,000)

1,612
14,181
17,526
12,543
10,853
11,070

4,886
20,505
41,208
22,402
26,852
14,591

58

198,287
31,707
25,008
36,462
78,259
26,852

198,287
113

$1,010

%76
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In terms of the larger aggregates, the upper white collar (UWC)
category accounts for $610,923,000, the lower white collar (LWC) category
for $275,205,000, the upper blue collar (UBC) category for $291,014,000,
the lower blue collar (LBC) category for $412,327,000, and farmers and
farm workers for $158,062,000.

Computed total earnings per worker is $8,942; of this we attribute

$3,622 to cognitive inputs, $3,264 to affective behavior, $1,046 to

Table 16 presents similar information for the Des Moines FEA.
Computed total earnings in the Des Moines FEA as of 1970 stands
at $1,176,853,000. Cognitive behavior is assigned $485,810,000,
affective behavior $433,816,000, psyvchomotor behavior $129,976,000, and
gross motor activity $127,246,000.

On a per worker basis, the computed figures are $9,300 for total
earnings, $3,841 for cognitive inputs, and $3,432, $1,023, $1,004 for
affective behavior, psychomotor behavior, and gross motor activity,

respectivelv.

$452,840,000, the LWC $201,559,000, and the UBC and LBC $196,799,000 and

$268,078,000, respectively. TFarmers and farm workers are assigned

Tables 17 and 18 give similar information for females with 11
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arger aggregates in Tables 17 and 18
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Table 16. ‘Tentative ascriptions of 1669 total earnings to four kinds of behavior inputs: male
workers 16 years old and over, Des Moines FEA, 1970

L Ny Ny%y NX cog Mi¥riafr YMi¥ipem Mi¥iegm
Occupational 3
category Number
of male

e workers ($1,000)  ($1,000) ($1,000)  ($1,000)  ($1,000)
1. Teachers, elem. and sec. 1,928 18,464 7,549 9,464 395 1,055
2. Professional, technical 16,345 220,347 107,478 82,953 18,780 11,136
3. Managers, administrators 16,984 232,493 104,304 109,229 6,623 12,336
4, Sales workers 9,637 103,457 45,202 45,601 3,505 9,089
5. Clerical 9,868 79,638 37,314 26,615 7,414 8,294
6., Craftsmen, construction 6,184 52,856 21,724 12,405 11,530 7,197
7. Mechanics, repairmen 3.141 25,358 10,699 6,144 5,159 3,356
8, Other craftsmen 12,983 118,585 %5,567 24,312 24,634 14,072
9, Operatives (incl. transp. equip.) 21,212 157,302 47,059 56,625 27,745 25,870
10. Laborers (excl., farm) 7,949 48,285 11,428 17,543 4,673 14,642
11, Farmers and farm workers 10,308 57,577 19,030 17,310 11,455 9,781
12. Service workers 9,937 62,279 18,405 25,457 3,027 10,389
13. Private household workers o 64 212 51 98 34 29
TOTAL, all occupations 126,540 1,176,853 435,810 433,816 129,976 127,246

Larger aggregates:
Upper white collar (2,3) 33,329 452,840 211,782 192,182 25,404 23,471
Lower white collar (1,4,5) 21,433 201,559 90,066 81,740 11,314 18,437
Upper blue collar (6,7,8) 22,308 196,799 37,990 42,861 41,323 24,625
Lower blue collar (9,10,12,13) 39,162 268,078 76,943 99,723 40,479 50,930
Farmers and farr workers (11) 10,308 57,577 19,030 17,310 _ 11,455 9,781

TOTAL, all occupations 126,540 1,176,853 435,810 433,816 129,975 127,246

Proportion of total earnings 1.000 413 .369 .110 .108

Dollars per worker $9, 300 $3,841 53,432 $1,023 $1,004




17. Tentative ascriptions of 1969 total ecarnings to four kinds of behavior inputs: female

Table
workers 16 years old and over, Des Moines BEA economic area, 1970
, Y2 NXy MKy on Mo%aiapr Y¥2.psm Mot2egm
Occupational
atagory Number
categot of female
. _workers (51,000) ($1,000)  ($1,000) ($1,000)  ($1,000)
1. Teachers, elem. and sec. 7,493 53,737 27,790 21,785 1,134 3,026
2. Professional, technical 11,269 77,204 42,986 23,620 5,431 5,167
3. Managers, administrators 4,765 32,408 17,500 12,272 916 1,721
4. Sales workers 8,367 32,334 17,290 10,810 1,190 3,044
5. Secretaries, stenos, typists 13,771 73,579 33,958 22,024 14,393 3,199
6. Other clerical 28,9472 141,040 72,931 39,985 17,913 10,214
7. Operatives (incl. trausp. equip.) 9,107 39,722 14,049 12,519 7,058 6,096
8. Other blue collar 3,455 17,434 8,307 3,918 2,701 2,509
9. Farmers and farm workers 1,557 4,348 1,331 1,196 925 896
10. Service workers 25,168 87,282 36,776 27,475 9,373 13,460
11. Private household workers 4,547 7,546 2,048 3,226 1,192 1,080
TOTAL, all occupations 118,442 566,634 274,963 179,029 62,230 50,411
Larger aggregates:
Upper white collar (1,2,3) 23,527 163,349 88,275 57,677 7,481 9,913
Lower white collar (4,5,0) 51,081 246,953 124,178 72,819 33,500 16,457
Uppetr blue collar (8) 3,455 17,434 8,307 3,918 2,701 2,509
Lower blue collar (7,10,11) 38,822 134,550 52,872 43,419 17,623 20,636
Farmers and farm workers (9) 1,557 4,348 1,331 1,196 926 896
TOTAL, all occupations 118,442 566,634 274,963 179,029 62,230 50,411
Proportion of total carnings 1.000 485 .316 110 .089
Dollars per worker §4,784 $2,320 $1,512 $526 $426




Table 8. Tentative ascriptions of 1969 total earnings to four kinds of behavior inputs:
female wotkers 16 years old and over, Des Moines FEA, 1970

N, No%y NoXy cog  Vo¥2eaff N2Xo.pem NoF

Number

Occupational 2+.gm

category of female
e L _workers  ($1,000) (51,000) ($1,000) ($1,000)  ($1,000)
1. Teachers, elem. and sec, 4,753 34,086 17,628 13,819 720 1,919
2. Professional, technical 8,565 58,679 32,671 17,952 4,128 3,927
3. Managers, administrators 3,332 22,662 12,237 8,582 640 1,203
4, Sales workers 5,751 22,224 11,884 7,430 818 2,092
5. Secretaries, stenos, Lypists 10,913 58,309 26,910 17,453 11,410 2,535
6. Other clerical 21,893 106,685 55,166 30,245 13,550 7,726
7. Operatives (dncl. transp. equip.) 5,290 23,073 8,160 7,272 4,100 3,541
8. Other blue collar 2,280 11,505 5,482 2,585 1,782 1,656
9, Fammers and farm workers 446 1,246 381 342 265 257
10. Service workers 15,758 54,649 23,026 17,328 5,868 8,427
11. Priivate houschold workers 2,747 4,559 1,237 1,949 720 652
TOTAL, all occupations 81,728 397,677 194,782 124,957 44,000 33,936
Larger aggregates:

Upper white collar (1,2,3) 16,650 115,427 62,536 40,353 5,483 7,050
Lower white collar (4,5,0) 38,557 187,218 93,960 55,129 25,7717 12,353
Upper blue collar (8) 2,280 11,505 5,482 2,585 1,782 1,656
Lower blue collar (7,10,11) 23,795 82,281 32,423 26,548 10,688 12,621
Farmers and farm workers (9) 446 1,246 38 342 265 257
TOTAlL, all ocrcupations 81,728 397,677 194,782 124,957 44,000 33,936

Proportion of total earnings 1.000 .490 .314 111 .085

Dollars per worker $4,866 $2,384 $1,528 $540 $414

36
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also comparable to the larger aggregates in Tables 15 and 16. In
Table 17, computed total earnings for females in the Des Moines BEA
Economic Area as a whole are $5366,634,000, only 32.4 percent of the
figure for males. Computed total earnings per female worker is $4,784,
about 53.5 percent of the figure for males. Together, Tables 13 and

17 give computed total earnings in the entire BEA Economic Area as
$1,747,531,000 + $566,634,000 = $2,3l4,l65,000.l

compares the total earnings figures for both males and
females as well as the proportions allocated to cognitive inputs,
affective behavior, psychomotor behavior, and gross motor behavior for
males and females by subarea as well as for the Des Moines BEA Economic
Area as a whole.

Table 20 gives the comparison for mean yvearly earnings and mean
hourly earnings for males and females by subarea and in the entire BEA
Economic Area and also compares their allocations to cognitive
inputs, affective behavior, psvchomotor behavicr, and gross motor

N

The tables we have dispiayed for the U.S nd for the Des Moines

~
- - Loy

Hy

BEA Economic Area and its subareas are reproducible for other regioms

in the U.S. There are lots of published data in the U.S. about occupations

and earnings, and theése are o

(oD

< 1 .
- N s T manne
ald Col wilcnl we nltave arawrit 1hi OUXl

The official BEZEA estimate for the Des Moines BEA Econcmic Areaz
is $2.204,184.000 for ''total labor and proprietors income by place
of work"™ in 1969. See Local Area Personal Income, 1969-1974, published
in June, 1970.



Table 19. Tentative ascriptions of 1969 total earnings to four kinds of
behavior inputs: male and female workers 16 vears old and
over, Des Moines BEA economic area and its subareas, 1970

Total Earnings

Noe MAd-ac
.28 MNCITies

Variables BEA economic Des Moines MTP Ottumwa
area FEA subarea FEA
($1,000) ($1.,000) ($1,000) ($1,000)

I. Mzle workers

N,X, 1,747,531 1,176,853 173,269 303,453
N, 708,403 485,810 68,479 118,091
uix;.;;; 637,091 433,816 61,506 108,609
X, 203,743 129,976 22,302 38,811
NX, 198,287 127,246 20,981 37,940

II. Female workers

NZXZ 566,634 397,677 50,086 91,269
N,X, 274,963 194,782 23,886 43,323
2" 2.cog
N, X, 179,029 124,657 15,977 29,246
272-aff
N.X, 62,230 44,000 5,409 9,814
272.-psn
N X 50,411 33,936 4,815 8,886
272-gm
III. Related variables
Nl 195,438 126,540 20,50¢ 36,418
N, 118,542 81,728 10,904 19,647
N, + N, 313,880 208,268 31,413 56,065
Total population (?) 782,752 502,206 80,026 153,825
Emplovment as parcent
oI popularicn 4030 41,47 35.25 36.45
N./(NL + N 023 .5608 653 550
(N; X, \2\2) 2,314,165 1,574,530 223,355 394,722
(N,X, + NoX /7 (N, = a,) 7,373 7,560 7,1

6 1
(N.X, + X,%.)/P 2,956 3,135 2,791 2,56
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Proportions of total earnings

Fiveco Des Moines Des Moines
subarea BEA economic FEA MTP Sttunwa Fiveco
($1,000) area subarea FEA subarea
93,959 1.000 1.000 1.000 1.000 1.000
36,022 405 413 395 389 383
33,160 365 . 369 355 358 353
12,654 117 110 .129 128 i35
12,121 113 108 121 125 129
27,602 1.000 1.000 1.000 1.000 1.000
12,971 .485 .490 477 475 470
8,849 .316 .314 .31¢ .320 321
3,008 .110 J111 108 108 109
2,773 .089 .085 .096 .097 .100
6,163
18,134
46,735
38.80
5860
121,561
6,703

N
- .
[0))
(@)
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Table 20.

Tentative ascriptions of 1969 mean yearly and mean hourly
earnings to four kinds of behavior imputs: male and

female workers 16 years old and over, Des Moines BEA economic

area and its subareas, 1970

Male wOorkers

Des Moines

BEA economic Des Moines MTP Ottumwa
area FEA subarea FEA
(dollars) (dollars) {dollars) (dollars)
I. Mean yearly earnings
Xl, X2 8,942 5,300 8,448 g,333
29
Xl-cog’ Xz-cog 3,622 3.841 3,339 3,243
v v
“1-aff, “2.aff 2,26¢ 3,432 2,999 2,982
Xl-psm’ Xz-psm 1,046 1,023 1,087 1,066
Xl,gm, XZ-gm 1,010 1,004 1,023 1,062
IT. Mean hourly earnings
Fay L) A.‘. - —‘- .
17° X8 16 4.35 3.90 3.85
¢ 1.68 1.80 1.54 1.50
17-cog’ "18-cog
v A% 1.52 149 1R TO3R
Ay = -~ N il i -
17-aff’> "18-aff
< v Q.49 0.48 50 0.50
A 7.o6m” P18.nem o T 0.50 o
Py y A rag~.
o n._47 0.47 0.47 0.48
X17-gm’ A18-om
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Temale werkers
Des Moines
Fiveco BEA economic Des Meoines MTP Ot tumwa Fiveco
subarea area FEA subarea FEA subarea
(dollars) (dollars) (dollars) (dollars) (dollars) (dollars)
7,845 4,784 4,866 4,593 4,645 4,475
3,009 2,320 2,384 2,191 2,205 2,105
2,770 1.512 1,528 1,465 1,489 1,436
1,057 526 540 496 500 488
1,012 426 414 442 452 450
3.56 2.74 2.79 2.64 2.66 2.57
1.36 1.33 1.37 1.26 1.26 1.21
1.20 5.07 c.8¢8 0.8/ 0.RS 0.82
0,48 .30 0.31 0.29 0.29 0.28
0.45 0.24 Q.24 0.25 0.26 0.26
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calculations of total earnings. Also, the approach we have taken in

this dissertation adds something to our knowledge of the labor market

by (tentatively) quantifying four categories of behavior inputs such

that some of the earnings differentials between occupations are attributed
to differences in the input vectors reguired.

Our approach may be relatively much more important in attributing
dollar values to nonmarket activities of all age groups based on the
estimaited market values of the behav
activities.

With a little bit of special computer programming to incorporate
our X and Y variables and the allocating equations in Chapter III of this
dissertation, the U.S. Bureau of the Census could tzke its 1970 data
tapes on emplovment in every county in the U.S., every census tract,
and any aggregates of counties or tracts (BEA Economic Areas, SMSAs,
NMRs, states, or FEAs) and print out the same tables that we have
displayed for the U.S. and the Des Moines BEA Economic Area and its
subareas for each of the other regions of interest.

However, this would not be a good ideauntil there has been a good

deal of discussion between Fox, Census Bureau experts, experts on the

=)}
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vstem, and some other scientists {(psychologists, physiolo-

AlAac
[SEES LSS

n

p

ts, manpower economists. and perhaps others) to check

. B

dity of our behavior input categories, the optimality

~ wvnl
-~ v

B

cf cur handling of the DOT and Census data, and our allocation procedures,

to mention onlv a few problems on which additional work is needed.
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So, in the sense of reproducibiiity, our procedures are operational.
Given employment and earnings vectors for any area in the U.S. or for
the U.S. as a whole, we can compute total earnings and allocate them

exhaustively to the four categories of behavior inputs already dis-

cussed.
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V. CONCLUSIONS AND SUGGESTIONS FOR
FURTHER RESEARCH

A very recent paper by Fox (1979a)describes his present approach

to sccial accounts in a series of numbered statements:

1. The environment of human behavior in a given
yvear 1is exhaustively partitioned into spatio-temporal
entities called behavior settings (see Barker, 1963,
1968).

~

2. ©No human behavior occurs outsid
setting. Hence, a comprehensive array
settings for the world as a whole in
contains all human behavior.

m
0Q O
H.
<
o
=1
4
o
8}
H

3. Since all human behavior occurs in behav
settings, any measurable changes or differences in
behavior over time or between places must be measurable
in behavior settings.

4. The behavioral contributions or inputs to
a behavior setting by its occupants are made
through behavior mechanisms (see Barker, 1968).
These can be grouped exhaustively into four cate-
gories or domains: cognitive, affective, psychomotor,
and gross motor (see, for example, Bloom, ed.,
1956, Krathwohl et al., 1964, Harrow, 1972, and

. AN

Durnﬁﬂ and Pacemore. 15067).

5. To the extent that cccupants of a sett
cntribute behavior inputs to it voluntarily,
ev may be assumed te receive rewards from the
tting roughly equal in value to that of their

ing
=

w ot 0
o

O

vy

\taNode Trnniita

wavior innuts., Hence, if eguivalent do
values can be attributed to the behavior
the same vaYues can be attributed to the re
n for this zesumntion is sta
M

onnection with the Fox-Van
.
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3 or se ting, it is possible to
numerical ratino to each of the four
o
or mechanisms based on the

i .
szmzs and Tntancity with which it is used in
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implementing the program or standing behavior pattern
of the setting and the proportion of total occupancy
time in person~-hours during which it is so used

(the extent of participation among the setting's
occupants), as described in Barker (1968). 1In
principle, ratings for the setting as a whole are
weighted averages of the corresponding ratings for
its individual occupants who may be playing

different roles requiring different combinations

of inputs.

7. The demands imposed by each role in a setting
on the behavior mechanisms of its occupant may
be expressed as a vector of four numerical ratings
(cne for each cf the four categories) called a
standard behavior input vector or y-vector; each
element in the vector has the dimension "quantity

required per unit of time spent in the setting."

8. 1In principle, a y—-vector can be specified
for each role in an exhaustive set of classes of
similar behavior settings called genotypes; all
behavior settings in a genotype share a common
program, or standing pattern of behavior (e.g.
Barber Shops is a genotype, Jones® Barber Shop is
a behavior setting), as stated in Barker (1968).

§. 1In the United States, reasonable proxies for
such y-vectors can be derived from the Dictionary
of Occupational Titles or DOT (1965) and its
Supplement (1966) for what Berwitz (1975, p. 44)
AnTT s Mol T4 NANN Land~r ZAlha AammeasS ol A PRyTOL QS
L S W W [T S = .A.-T,\J\J\J WO O J\JUD \—ULIL}JL.LD.LLLE [y Py o dv L =]

=

economy." As the 14,000 include professiona
athletes and performing artists, chauffeurs,
housekeepers, and others who do for pav what most
people undertake for exercise, prestige, recreation,
or do-it-yourself economy, few roles in nonmarket
organizations {including householids) are without
counterparts in the DOT and even those could

be rated by an adaptation of job analvsis methods,

as descrihed in the Handbook for AnaTvzin& Johsa

(1972).

10. The time, t, spent by each role-cccupant
in a setting can be multiplied by each element in
the appropriate y-vector to obtain a g-vecror each
element of wnich has the dimension "quantity” or
units of behavior inout. The elements of these
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quantity vectors can be summed over the occupants
of a behavior setting, or across the behavior
settings used by an individual in the course of a
vear, or both.

11. The four elements in a qgq-vector will be
stated in different, probably incommensurable,
units. This poses an index number problem: if
setting i absorbs more g, but iess q, than setting
j, which absorbs the larger total amount of behavior
inputs? We cannot say unless we are willing to
assign "prices" or other (relative) weights per unit
to each of the behavior input categories.

1Z. 1In countries with highly developea labor
markets, it is possible on certain assumptions to
estimate a price vector, p, by regressing the yearly
or hourly earnings of workers in an exhaustive set
of occupations upon the four elements of their
respective g-vectors or y-vectors. 1fI the four
prices imply that a specified standard behavior
input vector is worth $5.00 an hour in the labor
market, the same vector may be given an imputed
value of $5.00 an hour when it occurs in nonmarket
settings.

13. Given exhaustive sets of standard behavior
input vectors v, time-allocation vectors t, and a
price vector p, it is possible to compute equivailent
dollar values for all behavior inputs supplied in a
given year by each population subgroup to each
eennTyvDe or other aguregaie of Lelhiavior settings

illustrative calculation for a particular region
n the United States as of 1969 led to an estimate
f the total value of behavior inputs supplied to
1
i;

3

1 settings by all residents approximately five
mes as large as the value supplied to the labor
o

O He e (

censictent valuations of “HQ contributiong of
different population subgroups to the same categories
of behavicr settings and to the totalities of the

i

ngs they respectively occupy.
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e behavior stream of any individual is
s;ructu*ei into entities of relatively brief duration
2213124 behavinr eniscdes, as described in Barker and
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Wright (1955) and Barker (1963). Behavior episodes
are ecological units smaller in spatio-~temporal

extent than behavior settings and always occurring
within them. In principle, all behavior occurring

in a setting can be partitioned into behavior episodes;

between 51m11ar behav1or settings and between similar
occupations or roles.

Fox goes on to say that:

These fourteen statements describe the logical
sequence we have followed during five years of woTrk
on a project entitled Measurement and Valuation of
Social System Outcomes. Each link in the sequence
poses researchable problems the solutions of which
will require cooperation between experts in at least
two data systems and at least two sciences, and
validation of the sequence as a whole will require
communication among all those involved in any of
the links.

At the Social Science Research Council workshop on Social Accounting
Systems {(March 24-26, 1980) Fox presented a major paper (Fox and Ghosh,
1980) repeating these points and illustrating them at considerable length.
At the same workshop, Richard Ruggles' (1980) paper summarized the con-
ceptual and empirical strengths and limitations of demographic and time-
based accounts as described in the commissioned papers by Richard Stone,
Fox, Thomas Juster, Kenneth Land, Nestor Terleckyj, and Marcus Felson.

Ruggles commented as follows on Fox's approach:

nco concept of the space-time behavior getting can provide
a comprehensive basis for classifving and analyzing human be-
havicr. There is considergble validity in the proposition that
accounts drawn up on this basis do delineate the human activity of
a scciety, and that differences cbserved over time and space can
reveal how a given society changes with the passage of time or how
the pattern of life in different countries varies. Certainly this
vicion of scciz2l accounting is on a grand scale worthy of Darwin.
Marx and Veblen p. 11).
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linkages between major bodies of data and would be quite difficult to
implement on a large scale. (The same could have been said in the 1920's
about proposals to develop the existing national income and product
accounts or in the 1950's about proposals to develop annual estimates
of personal income, and of labor and proprietoers
of origin, at the county level--estimates which have been published
routinely since 1976.) He also states that '"conceivably some more
summary version could be built up on the basis of other kinds of in-
formation as suggested by the authors” (p. 23), (including published data
on employment and hours worked, school enrollments, traffic counts,
and benchmark sample surveys of time use in households at intervals
of perhaps five years). '"but it is not at all clear at this stage just
what such accounts would look like and what they would contain' {(Ruggles,
1980, p. 23).

In brief, Ruggles has high praise for the conceptual framework
developed by Fox and his associates. We believe the descriptive and

analytical potentials of the behavior setting approach just
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additional research and data development which wiil be needed to piace
it on 2 firm basis. Eventually, we expect that tables and accounts of
publishable quality will result, and that these will coexist for some
vears with the national income and product accounts. After that, a more
ete synthesis of the latter accounts with social accounts and data

In this dissertation we have presented
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descriptive tables and socigl accounts for the U.S
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BEA Economic Area and its subareas. We also demonstrated the relation-
ship of computed earnings in the labor market of the Des Moines BEA
Economic Area and its subareas to the DOT-HAJ variables which we took as
proxies for psychomotor behavior, affective behavior, cognitive be-
havior, and gross motor behavior.

Comprehensive social accounts for each of a series of years would
be of considerable interest as descriptions of trends and fluctuations
in the contributions made and rewards re ved by
and in various authority systems and categories of time uses. In addi-
tion, they would provide the time series from which empirical relation-
ships could be estimated and analytical models constructed. Just as
the development of national income accounts provided an impetus to
the construction of national econometric models, it is hoped that the
proposed system of social accounts if implemented on the level of BEA
Economic Areas with possible aggregation to NMRs or disaggregation Lo
FEAs would be an incentive to the building of sociometric (defined to
include econometric) models at the BEA, NMR, or FEA level if and when
time series and/or cross section data on the variables are availabie.
Such time series and cross section variables can be provided if the

proposed accounts are implemented by national statistical agencies,
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gence would require further research on the linking of micro and macro

data sets and a desire to improve existing data bases.
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VIIT. APPENDIX A: A RESUME OF THE PROPERTIES OF OUR DATA
SET AND IMPROVEMENTS MADE POSSIBLE BY THE DICTIONARY

QF QCCUPATTIONAT, TITLES, FOURTH EDITION (1977)

A. Data Set Based on the Dictionary of Occupational
Titles, Third Edition (1965) and its Supplements

Barker and Gump (1964, pp. 187-192) used the DOT Second Edition
(1949) to determine that most of the roles performed by Midwest's adoles-
cents in 1958-59, whether paid or unpaid, were '"'standard occupations in
American culture'. They listed 77 occupations (actress, athlete, clerk-
typist, painter, salesperson, waitress, window cleaner, and the like)
which accounted for 86 percent of the roles by number and a much larger
percent of the total time spent in them. The remaining roles were brief
and infrequent ones such as wedding attendant or award recipient.

Barker and Gump had no thought of converting DOT Z into a data set.

In using it, however, theyv recognized that the DOT was classifying a

behavior settings. Appendix Table Al is reproduced from part of

Table 11.5 in Barker and Gump (1964, p. 188) to highlight this point.

Annend
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% Table Al also shows the connection between DOT classifications
and Barker's behavior setting survevs.

The Third Edition (1965), which we shall refer to as DOT 3, con-
tained major innovations. The most important for our purposes was the

classification of worker functions into levels of complexity in relatiocn

to data neaonle. and thines in that order. The complete arrav oi these
JL R —— ————C . - -




Table Al. Performances engaged in by the high school students of
Midwest classified according to the Dictiomnary of
Occupational Titles (Barker and Gump, 1964, p. 188)

Setting No. of

DOT Clessincation Code No.  Class Settings  Examples of Scttings
Actor and Actress 0-02.11(15) 3 2 H.S. Senior Clars Play
4 6 Amateur Frogram,
Old Settlers
Athlete 0-57.01 3 11 H.S. Football Games
4 2 Town Team Baseball
Games
Announcer 0-69.22 3 1 H.S. Foothall Games
4 0
Auntomobile Service 7-6G.50 3 G
Station Attendant 4 3 Bethel Service Station®
Bus Boy 2-29.51 3 1 Presbyterian Covered Dish
Supper
4 2  Father-Son Banquet
Butcher Helper 9-59.01 3 0
4 1 Kane's Grocery®
Buver I (Collector: 1-61.60 3 o
Used Clothing) 4 1 H.S. Home Economics
Bundle Day Program
Cashier 11 1-01.53 0
3 Old Settlers Reunion~—
Midway®
Character Men 0-02.11 3 0
{Pantomime) 4 1  Mother-Daughter Banquet
Character Man 0-02.11(15) 3 0
4 2 School Christmas Vespers
Child Monitor 2-07.01 3 0
4 2 Presbvterian Nursery
during Chureh
Chorus Girl 0-45.21 3 8 -H.S. Basketball Games
{Cheerleader) 4 0
Cleaner 111 9-85.02 3 v
4 3 Junior Ciass Car Wasn
Clergyman 0-08.10 3 8 Wesiminsier Fellowship
{Worship Leader) Retreat
% I Methodist Eoster Sunrise
Service
Clerk, Geneni O%ce 1.03.01 3
4 1

Chest Unit X-Ray
° Employment for pay.




CHART 1
WORKER FUNCTIONS

Things

Data People

0 Synthesizing 0  Mentoring

I Coordinating 1 Megotiating

2 Analyzing 2 Instructing
Compiling 3 Supervising

4 Computing 4  Diverting

5 Copying 5 Persuading

6  Comparing 6 Speaking-Signaling
7 Serving
8 Taking Instructions. Helping

NN RN — S

Setting Up

Precision Working . 3
Operating-Controlling n
Driving-Opcrating

Manipulating

Tending

Feeding-Offbearing

Handling

Chart 1. Worker functions (Berwitz, 1975, p. 46)
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levels of complexity is shown in Chart 2, based on Berwitz (1975, p. 48).
The classification of occupations in DOT 3 is generally comparable
with the classification of occupations in the U.S. Census. For example,
the first three digit classification in the DOT 3 identifies the occupa-
tional category. A relevant example of a three-digit code group is "152,
Occupations in Music''. Here the first digit (1) states that the job is
professional, technical, or managerial. The two digits (15) stand for
"Occupations in Entertainment and Recreatiom' and

A A a3 fz\
L8 Gaigic (&)

(20

means that the three-digit code group entitled '"Occupations in Music"

is the third (0 being the first) code group listed for the two-digit
division "15". The second three-digit classification for an instru-
mentalist or a musician is .048 where "'0" represents the Synthesizing

level for DATA,"4" represents the Diverting level for PEOPLE and "'8"

represents no significant relationship to THINGS. Thus the full DOT 3

code for a musiclan is 152.048.
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! the elements listed . . .
for DATA and THINGS comprise hierarchies: each level assumes that a
worker who performs at that level can periorm the tasks associ

—— T - ~ e SN v
I Orm the tasks associated with

each lower level, actually or potentially. Thus a worker who can function

under the rubric “Analvzing' is assumed to be zable to Compile, Compute,

P < £y 2 e
Copy, and Compare. The levels for PECYLLE are hierarchies cnly in g
gencral sonsc: Mentering (advising, counseling) is a higher function than

Ingtructing is not necessarily higher than Supervising and therefore does
act have o hicgrarvchicol relzarionghin to it,  Servine, however, is a lower
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level of complexity."

Evidently, each step up the DATA hierarchy from Comparing to

Synthesizing is viewed as requiring more training and/or cognitive

2bilitys; hence, we should expect that each
ciated with higher remuneration. The same
step up the THINGS hierarchy from Handling
psychomotor skills.

o

LEp upwara woulid pe asso-
to each

to Setting Up in terms of

There is some ambiguity about the consequences of

individual steps in the PEOPLE hierarchy, but it is clear that Mentoring

and Negotiating are more demanding and better paid than Serving and

Speaking-Signaling.
Since it will be easier to talk about
functions to earnings in a positive sense,

numbers in Chart 2 as follows:

N
I

7 - DATA code number

the relations of worker

we have transformed the code

Z,, = 9 - PEOPLE code number
4T
Z.. = 8 - THINGS code number
15
Am A o memnTeinA AE T LA [P S S .. 1 N | ~ .~ . —
Thuee, Z,° hoo o wvolue ¢ 7 fcet S]LL“COL&LL& aild Ui 1 1Vl Lumal LU, L. o
10 4
has a vaiue of 9 for Mentoring and 2 for Serving:; and 2F has a2 valus
= [ - = ===
5
of 8 for Setting Up and 1 for Handling.
Wa ahmetld Avrmasnd A mmcd =fara PRI I T e L . s
2 SIOCULT CHPECT & PCSLoiVe 4sS58lLiacilil Dedween €aln 04 tnese varil
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ables and earnings over the range of civilian occupations. The intervals

between successive values of (say) Z may

relationship between earnings (Xl) and Z

-~

et

the assumptions cf equal

AArrAm A~
LTI AgE Co

compared wirh the results of

assumnpt

not be identical and the
mav not be linear. However,

M~ AT E Ao
. “ocae

ons.

[N



[
N
[eb)

In the text of the dissertation we use these simplifying assumptions
to the exclusion of others. However, alternative assumptions were tested
by Fox in April 1979 in a data set from which all code numbers of 7 or
8 for DATA and 8 for PEOPLE and THINGS were excluded as "unreal'. Thirty
occupations out of the 460 in our data set (farming and private household
occupations and few others) were discarded and the remaining 430 parti-
tioned into five groups. One group of 38 occupations contained ''real”
values only for DATA; another group of 86 occupations contained "real"

values only for THINGS.

Al aaes
ad e

job complexity with respec

The simple regression of X. on Z 3 in the group of 38 occupations
is:
X, = $4,381 + 13382l

1
(185)
.5795; S = $2128 (A-1)

3>

all
I

AS an aiternative. each of the seven levels of complexitv represent
was treated as a separate ''qualitative' variable. In this setup, the
estimated value of Xl associated with a given value of 213 is the mean
of earnings in the various occupations with that level of complexity in

relation to data, as follows:



129

(1) (2) (3)
Level of Mean Interval
Complexity Earnings Between
(213) (Xl) Successive
Means
7 $14,139 -
6 12,333 $1,806
5 11,174 1,158
4 9,297 1,877
3 8.786 511
2 7,747 1,039
i 7,405 338

(4)
Estinmate
of X1
from
Equation A-1

- =
Ry

(93

$1

,40

(3%
(¢

1
11,071
9,733
8,395

7,057

5,719

The group-mean earnings in Column (2) increase monotonically from

213 =1 to Zl3 = 7, and they do not differ greatly from the values of
A
Xy in Column {%) which are estimated from Equation A-1. When viewed as a

regression equation with six independent variables, the alternative
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R™ = .5825, only microscopically larger

X . . . . . =2
than that associated with the linear regression (xr~ = .5795) and a

170} oniy microscopically

z ] 2

. Alternative relationships between earnings (Al) and

a
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complexity with respect to THINGS (Z__D

The simple regression of Xl on le in the group of

previously mentioned is:

X. = 506065 + Z38%Z. 3
L 1o
(72)
T2 2 1489: S = $2188
-~ T . ’ DT L0
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is associated with a $286 increase in earnings. This is the basis for

the rounded coefficient of $300 which we imposed on Z in our text

15

equation for allocating the earnings of male workers among four categories
of behavior inputs.

The 86 values of le were distributed among seven levels of complex-
ity. An alternative '"'qualitative' regression setup yielded an iz = ,1353
and a standard error of estimate of $1298, respectively slightly smaller
and slightly larger than those associated with the linear regression

equation A-2. The group-mean values of X. increase almost monotonically

1
(except for one reversal) with successively higher levels of job complex-
ity, as shown below:
(1 (2) (3) (&)
Level of Mean Interval Estimate
Complexity Earnings Between of ﬁl
(le) (Xl) Successive from
Means Equation A-2
7 $8,142 - $8,068
6 7,532 SAIN 7,781
5 7,233 299 7,495
& 7,615 -382 7,209
3 6,815 800 6,923
2 6,288 527 6,637
i 6,256 32 6,351

With an average of 1Z.3 occupations per level of compliexity, the

sroup means in Column {2) have some stability and do not differ greatly
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A similar analysis was made of the relationship of earnings to job

complexity with respect to PEOPLE. The relevant subset contains only

27 occupations: 19 of these are at level Z,, = 2, Serving, six at
-t
Z14 = 3, Speaking-Signaling, and two at Z,, = 4, Persuading. The simple
)

regression of earnings on complexity is:

X, = $3,285 + 1124Z ;

l $ b 14 3
(552)
-2

r~ = .1078 (A-3)
The magnitude and sign of the regression coefficient are in line with
expectations but the standard error of ithe coefiiicient is large anda the

t-ratio only 2.04.

The group mean earnings are

(1) (2)
Level of Mean
Complexity Earnings

@) ®))
4 $6,013
3 7,834
2 5,347

The progression of group means is erratic, and the one associzted with

Z,. = 4 ig based on two observations.
L9
B. TImprovements in the Data Set Made Possible by Information in the
Dicticnary of Occupaticnal Titles, Fourth Edition (1977)

The Fourth Edition of the Dictionary of Occupational Tities, which

we refer to as DOT &, eliminates the ‘'mot significant” ratings used in

rh
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8 to DATA, in many occupations with the meaning '"mo significant relation-
ship"; hence these ratings are not 'real" in the sense that they do not
signifv a level of worker function.

The DOT &4 eliminates all 8's from THINGS and all 7's and 8's from
DATA and gives "real" ratings from O to 6 on DATA and 0 to 7 on THINGS
for every occupation. The same principle applies to all 8's which had
been assigned to PEOPLE in the DOT 3. However, the DOT 4 adds a real
level 8 to PEOPLE, meaning '"Taking instructions— Helping''; hence there
are still a good many 8's for PEOPLE in DOT 4 but these 8's are real
ratings. 1n essence, only real raiings are inciuded in the new code
numbers for worker functions in DOT 4, as indicated in Chart 1, based
on Berwitz (1975, p. 46). Thus, the code numbers for DATA run from 0 to
6, those for THINGS from O to 7, and those for PEOPLE from 0 to 8; but
the 8 now stands for a real level of job complexity, Taking Instruction-

Helping. Chart 1 may be compared to Chart 2 to visualize these improve-

A~

ML D .

(]
-1

0

We became aware of these improvements in 4 only a few weeks ago

and have now incorporated them into our data set for the 450 occupations.



CHART 2

WORKER FUNCTION LEVELS IN DOT®

Dita® People” Things”

0 Synthesizing 0 Mentoring 0 Setting Up

I Co)edinating I Negotiating I Precision Working

2 Analyzing 2 lnstructing 2 Operating-Controlling
3 Compiling 3 Supervising 3 Driving-Operating

4 Computing 4 Diverting 4 Manipulating

5 Copying S Persuading S Tending

6 Comparing 6 Speaking-Signaling 6  Feeding-Offbearing
*7  Not significant 7 Serving 7 Handling
*8  Not significant *8  Not significant *8  Not significant

+ Vor definitions see Handbook for Analvzing Jobs. or Appendices A and B.

b Asterisk represents change from Worker Functions listing used for job analysis,

Chart 2. Worker function levels in DOT (Berwitz, 1975, p. 48)

[
[93
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IX. APPENDIX B: EMPIRICAL SUPPORT FOR COEFFICIENTS RELATING
EARNINGS TO THE COMPLEXITY OF WORKER FUNCTIONS IN

RELATTON TO THINGS. AND TO HEAVINESS OF WORK

This appendix reports the results of several regression analyses
we made on some 198 Census occupations covering blue collar workers.
The occupational groups in the blue collar category are construction
workers, mechanics and repairmen, other craftsmen, operatives
Zncluding transportation, laborers, and service workers.

A. Relationship between Earnings and
of Worker Function in Relation to T

T e

ings

One regression equation in which earnings of male workers (Xl) was
the dependent variable and the complexity of worker function in
relation to things (le) was the independent variable yielded the

following result:

r - 5945 Q _:._'\'\/.
hl 5851.90 334 OA\Z15

(211.27)  (39.43)

~~
o]
|
)
~

¢ = .2643; S = $1350.5

Equation B-1 associlates a unit increment in Z,

. (complexity of
15

worker rfunctien in relation to things) with an

cs of male workers (Xl}. The mean of X. over the

occcupations was $744%8.16 and the mean of 215 was &4.77 The
standard daviations are $1574.42 for X, and 2.44 for Z. ..
i5

T ee

ing noint, we introduced other
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variables measuring the complexity of worker functions, namely, the
complexity of worker function in relation to data (213), the complexity
of worker function in relation to people (214), and the heaviness of
work (Zl). The equation relating earnings (Xl) to the complexity of

worker function in relation to data (213) and things (215) was:

X, = 5695.30 + 226.47Z, . + 230.482lS

1 13
(212.95) (73.38) (51.15) (B-2)
_2 —_
R™ = .2949; § = §1322.0
and the equation relating ezrnings tc the complexity of worker functionm

in relation to data (213), people (214), and things (le) in these

198 blue collar occupations was:

X, = 5617.20 + 218.7921 + 43.85214 + 235.702l

3 5

(278.38) (75.60) (100.31) (52.63) {(3-3)

R = .2919: S = $1324.80

In Equation (B-3), Z,, is not significant with a standard error
la

of 100.31 and a t-ratio of 0.44; and its inclusion in Equation B-3

-
L

actually reduces R from .2949 to .291S. When Z,, was replaced with
e

heaviness of work (21) we obtained the following equation:

X, = 5864.00 + 225.20Z,, + 231.08Z,, - 57.42Z;
- LS L
(407.335)  (73.57) (51.27) (118.14) (B-4)
R = .2921: S = $1324.6

in tni AR Fha hemtrrtemace AE ceamls TN c e - - -
In wWwnicnh oo newinzzses T8 CT P

E L
ey AW - DJ.&LI-LLJ-\_U'.LL -
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When the complexity of worker function in relation to data (213)

was dropped from Equation B-4 and the complexity of worker function
in relation to people (214) as well as the heaviness of work (Zl)
were used as the independent variables together with complexity of

worker function in relation to things (215), the result obtained

was .

X, = 5833.70 + 109.12Z,, + 338.33Z,. - 64.85Z,

(458.67) (99.66) (39.67) (120.62) (B-5)

R% - .2625; S = $1352.1

In Equation B-5, the coefficient for heaviness of work (Zl) is not

significant with a t-ratio of -0.54 while the coefficient for le is

now 338.33, higher than the coefficient for le in Equation B-4.

Finally, when earnings was regressed on all four job-descriptive

variables (Z..,, Z2.,. Z and Z the result obtained was:
‘9137 “140 “15° 1)

LoV VL

X, = 5783.80 + 217.84Z,, + 42,272, + 236.10Z

117 5 e te= 1 /. 1<
(450.65) (75.78)  (100.57) (52.74)
- 55.752
1
(118.46) (B-6)
R = .2891; S = $1327.4

P e T T

cant while the coefficient for ZlD

it was in Equation B-5.

The regression coefficient for le remained highly significant

in all these regressions with a lowest value of §23

Jed

OR in

173

auation
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B-4 and a highest value of $338.33 in Equation B-5. The value of $300
imposed on the coefficient of le in the text is close to the

midpoint ($285) of this range and is adequate for the exploratory

purposes of Chapter III.

B. Relationship between Earnings and the
Heaviness of Work
In order to provide empirical support for the imposed coefficient
of $400 con the variable measuring the heaviness of work, we also in-
vestigated the values of a regression coefficient relating earnings
of male workers (Xl) to strength required in terms of heaviness of
work (Zl). Recall that in Chapter III of the text, our regression
analysis involving earnings (X1) and the four job-descriptive
variables (213, 214, le, and Zl) for all 460 occupations estimated
a coefficient of -$600.99 with a standard error of $126.32 for Zl'

The implausibility of this estimated coefficient for Z1 both in

—— e

N - M B MR-l S N B .o = 1 - 7 M
terms ol sigu ane magnatudc 1cd us fo further snvesriearion wiinin

ome 108 cupations covering biue collar workers. These occupations
fall intc the bread categories of: constructicn workers, mechanics

ang repalrmen, oiher craiismen

laborers, and service workers

%)
9]
1.
ot
g
™
4
fu
2
o
o
O
0
e
e
Y
ot
H.
o)
s
0
e
s
2
o)
H-
0
e
£,
o

expect heaviness of work to play a significant role in determining

wages and salaries.

First, we regressed X, and 7, separately on the other three job-
L S
descriptive variavies 2 z and Z and the Census variahles median
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years of schooling (XS) and median age (X7) of male workers. The

equation relating earnings (Xl) to the five independent variables

was estimated as:

(1070.0) (67.87) (81.99) (43.54)

+ 757.57 X5 + 89.28X7
(80.95) {11.373 (BR-7
R® = .5547; S = $1050.6
Interestingly, the coefficients of 213 (data) and Zlé (people)
are both nonsignificant in Equation B-7; the coefficient of 215
(things) is highly significant at $266.66, not far from the $300
we imposed in Chapter III. The coefficients of the two Census
variables are also highly significant. The mean of X1 (earnings)
in these 198 occupations was $7446.2 and the standard deviation was
$1574.4. The means of Z.3, Zl&’ and Z15 were (respectively), 2.87,
1.72, and 4.77 and their standard deviations were 1.70, 0.97, and
2.44 in th

When the heaviness of work was used as the dependent variable

we obtained the following equation:

Ll - “.r!r T 'J.‘J.J"_Ll3 - ‘~.'.'v'.f.‘,,'.’dlz+ - ‘J.U'J.’_Lls
{0.81) (0.052) {G6.062) {0.033)
- 0.122X_. - 0.0142X.
5 /
(0.061) (0.008%) (B-8)

R% = .00329: S = .798
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Equations B-7 and B-8 were then used to obtain residuals xl =

(z,-27)

(Xl—ﬁl) where ﬁl was estimated from Equation B-7; and z 1

l:
where 21 was estimated from Equation B-8. Then the following

equation involving the residuals was fitted. The result obtained

was:

Xy = 111.1621

(93.70) (B-9)

ol
L

r< = .002064; S = $1036.1

Since the means of X and z, are both zero; the intercept term is
zero. Equation B-9 showed the presence of positive serial correla-
tion with a Durbin-Watson statistic of 1.5442. Hence, we transformed
the variables Xy and zq into their first differences and used

these first difference variables in a regression equation in which

we obtained:

Ax, = -4.06 + 210.98Az
(90.37) (B-10)
r¢ = .02219; S = $1286.8

R

Equation B-10 provides a plausible coefficient for the effect of
changes in heaviness of work on changes in earnings of male workers
and gives some support to our a priori expectation of a positive
relationship between heaviness of work and earnings. While our

imposition of a coefficient of $400 on Z, (heaviness of work), in

rejecting the least scuares estimated coefficient of -$600.95, may be
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said to use $1,000 of a priori information, the coefficient of Azl in
Equation B-10 reduces the amount of such a priori information required
to be less than $200. 1In short, considering the fact that the coeffi-
cient of $211 estimated in Equation B-10 is positive lends support
to our expectation of a positive relationship between earnings and

heaviness of work when other influences on earnings are held constant.

The coefficient of $400 imposed on Zl in the text is nearly

twice as large as the cpefficient estimated in Eguation B-10, so
the $400 still

rests in part on an a priori judgment. It should be
noted that the occupational group involving the heaviest physical
work, namely laborers, has an average Zl value of 4.06 and mean
earnings (Xl) of $6,074. Our imposed coefficient of $400 would

attribute $1,624 of these earnings to Z1 (heaviness of work) and the
remaining $4,450 to complexity of worker functions relating to data,
people, and things and effects of schooling and median age. Since

these variables are all at relatively low levels for laborers, our

allowance of $400 per unit increment in heaviness of work does not

Future research should be able to establish a more satisfactory

coefficient relating earnings to heaviness of work by, for example,

ces of

&)
1

munerations or compensations thev pav to workers for heaviness of
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