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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 

first is Roger Barker's discipline of ecological psychology 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 

of the social indicators movement. 

By the mid-i97Û's, several economists, sociologists, and social 

psychologists were beginning to talk about "social accounting" as a 

distinct specialty within the social indicators movement. The first 

wnrlcshnp devoted to a critique and aooraisal of research by these social 

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

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

shop on Social Accounting Systems, commissioned papers were presented 

by Richard Stone, Karl Fox, Thomas Juster, Nestor Terleckyj, Richard 
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Ruggles, Kenneth Land, Marcus Felson, James House, and Frank Andrews. 

The first five named were economists, the next two sociologists, and 

the last two social psychologists. 

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

accounts. Their common feature is an exhaustive classification of all 

living-time (8,760 hours per person per year) 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 

wj. ocv^ii Ci. viLUiiWii o x— <3. -i. "w 4 ooiy \-/ u-w » -wj-

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

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

imputed hourly value higher than that of an hour on the job. 

Fox would use an objective approach, based on the observed intensity 

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 

employment would be estimated from data on occupations and earnings. A 

vector of behavior inputs valued at $5 (say) an hour in gainful employ-
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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 

îar^r'rMiT-it-TT-io "îo rrV» 1 -^r ri 4 r» r* r\ma a "VT> 0"n -Î ? a 

that they face many conceptual problems that still require years of 

dedicated attention". 

Because of its dependence on concepts from ecological psychology 

and from the new interdisciplinary field of social accounting systems, 

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

sn-?!! illvstr^t6 z^tjv.s to tri9 o^st. of 

our ability. On this point. Gross asserted that "the formulation of 

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

national economic accounts]. It requires the participation, of social 

scientists from many disciplines and the breaking down of many language 

barriers among them" (p. 271). 

1. Roger Barker and Associates on behavior settings 

^ o ^ V ^ 4- f-r-sz-v -v* TV, ^ 4- •->»« r*-i •»-> "^C* 
V/  ̂  ̂ VL. A. C> O J- o 1 i L. V -i- L k Li. 4 L V _>.  ̂  ̂O 

exhaustively partitioned into spatio-temporal entities called behavior 
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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 

and an establishment (and 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. 

The behzvlor setrti'^g^ rîrpô hp'n-n^ to what Barker calls the 

private enterprise "authority system". The economist's terminology of 

establishments and industries is seldom extended beyond the private 

enterprise sector. However, Barker applies his concepts of behavior 

settings and genotypes to all "authority systems". namely private enter

prise, government, school, church, voluntary association, and household. 

Collectively, behavior settings in these six authority systems contain 

all human behavior, and all human time is allocated among such settings. 

The quickest wzy to dispel eny sense of mystery as tn what behavior 

settings are is to present a summary cable from Barker's survey cf all 
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the nonhousehold behavior 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.^ The entries for Genotype 1, Abstract and Title Company 

Offices, have the following meanings; N = 1 (there is only one behavior 

setting in this genotype); 0 = 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 

L.J.U1C WÎ uOWTi ĉSj-'u-sriuS âziu ncnjTGsJL̂ OTIUS GGniŵ  5 wGé pc^rscn— 

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

comment on it. 

At a certain level of aggregation. Table 1 provides the framework 

for a complete set of social accounts for the nonhousehold behavior 

settings of Midwest during the survey year. In fact. Barker (1968, p. 

116) summarizes the message of Table 1 as follows: 

~ ^ — — — — — T ^ — - - — J ^ ^ •_ _ T ^  ̂y ̂  C-O J- Ci !_/ -J- d a. CI d d A. d .i. i. wiu L. w  ̂w ̂  wj-uti  ̂Z. 
omissions: the omissions are genotypes Barker found in Midwest in 1954-55 
but not in 1963-64, 
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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 require 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 corn, walnut trees, 
hay, etc. (p. 116). 

Wa believe Barker's approach has great potential for describing 

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 1954-55; and Midwest versus Yoredale in 1963-64. If 

their catalogs of genotypes were extended to include those found in 

households, each behavior setting survey (for example, of Midwest in 

1963-64) would provide the exhaustive accounting for living-time required 

by the Juster and Fox approaches to time-based social accounts along with 

much additional information. 

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

"Data sheat of behavior setting 18.5: High School Boys Basketball Game". 

Thp propr^iTTi of Gp.notype 18. Basketball Games. reads as follows (the 

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

as defined in Table 2, page 18): 

Coach (Ô) or coaches (5) arrange games, instruct players; 
referees (4) judge plays; players (4) play according to standard 
basketball rules; cheerleaders (4) lead cheers; salesmen (4) 

audience (2) watch, cheer, applaud, eat (Barker, 1958, p. 212). 
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TABLE 1. Behavior Setting GeTWtypes of Midwef!t, 19S3-64. Number {K), 
Occurrence (0) ,  Durat ion (Û) ,  EcoioRicai  Resource  Index (ERI) ,  
Occupancy Time of Town Residents (Town OT), and Occupancy 

Time of All Ir.kabitcnts (TctalQT) of Behavior Settings 
in Each Genotype" 

Resource Output 
Measures Measures 

No. Genotype N O D ERI 
Town 
OT 

Total 
OT 

1. Abstract and Tiiic 
Company Offices . . . . 1 .305 2.500 0.52 4,054 4,606 

2. Agricultural Advisors 
OfBccs 1 250 2,040 0.43 5.206 6,559 

•i. Apronomy Classes . 2 4 13 0.08 72 341 
Animn! Feed Mills 1 310 3,344 0.62 8.998 16.881 

6. Animal Feed Stores . , . . 1 307 2,736 0.55 5,857 '8,127 
7. Animal Husbandrv' 

2,736 

Classes 4 6 20 0.16 23 394 
8. Afhlctic Equipment 

Rooms 2 265 180 0.26 284 412 
9. A f »-T>rc , . 4 1,155 7,250 1.72 20,584 23,347 
10. Auction Sales 2 3 14 0.08 485 1,645 
11. Auditing and Investi-

Rating Co. Offices . . . 1 250 2,000 0.47 2,320 2,380 
12. Automobile Washing 

Services 2 3 18 0.08 113 143 
13. •Award Ceremonies ... .. 3 3 5 0.12 176 283 
14. Bakery Services, 

to Order 1 50 200 0.09 242 242 
1 .T. R.inKS 7 1 /riCi 0 d?> .In SRO 

16. Barbershops 2 450 3,600 0.78 2J60 7̂ 601 
17. 
1 G 

Baseball Games 16 71 
1 cx 

167 0.67 
n 2/ 

6,781 13,691 

19. Beauty Shops 305 3,329 0.82 1 O.vSrv 15,543 
20. Billiard Parlors and 

Taverns 1 308 4JOO 0.73 21,330 39,212 
22. Bowling Games, 

Ten Pins 25 725 3,204 1.77 23.862 41,214 
24, . Building, Construction, 

c : T oc 9,160 2 GO 14 155 19,564 

" The complete, nlphabctizcd. and numbered genotype list covers two survey years, 
1354-55 and 13C3-54. GonOi\pcs ui.il were pr>-scnt in ine former year and absent 

arc not consccutive. The occupancy times reported are from the coded values (see 
Appendix 1). 
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Table 1 (  con t i tu icd)  

Rrsniircc Output 
Mcnsurcs Mcasnrrs 

No. Genot>'pc N O D ERl 
Tn\\-n 
OT 

Tnt.ll 
OT 

25. Bus Stops 546 42 0.42 50 ],9S4 
26. Card Parties 8 64 238 0.37 1,985 2.543 
27. Carnivals 1 1 3 0.04 443 575 
28. Cemeteries . . ; 1 366 1,594 0.45 1.364 1.636 
29. Charivaris 1 'j 3 0.04 1 14 242 
50. Chiropractors Oners . . . . I 110 S 64 0.24 114 914 
32. Civil Engineers OfRccs . . 1 250 2,040 0.43 3.548 6,5.59 
33. Classrooms, Free Time . . 15 2,700 1.462 2.42 8.382 18,557 
34. Cleaners, Dry Cleaning 

Plants 1 3G.5 2.500 0.52 6.559 6,770 
35. Clothiers nnd Dry Coeds 

Stores 1 307 3,058 0.59 14,289 21,330 
36. Cli'.b Ofncers Training 

Classes 1 1 2 0.01 21 114 
37. Commercial Classes i ISO 990 0.27 7.315 13,099 
38. Commercial Company 

Offices 1 250 2,040 0.43 7.000 7,200 
39. Cooking Classes . 3 5 14 0.12 39 104 
40. Court Sessions, County . . 1 240 500 0.25 731 914 
41. Court Sessions, District . . 1 30 140 0.07 333 1.3G4 
44. Custodial Work Groups. . 4 64 196 0.21 346 1.459 
46. Diuices . 4 10 12 0.16 G.)S 1.330 
47. DaV Care Homes and 

Nurseries 5 409 2,527 0.74 6,771 21.825 
45. Delivery and Collection 

1.297 2.572 J .34 .1.9 ;5 7.4oG 
49. Dentists OiUcfS and 

Services 2 221 1,509 0.39 1.385 4,678 
50. nricl .13 29 0.52 927 1.S3S 
ol. Dwù-.crs With Business 

.\lcetin;:s 38 OS O.GS 1.829 4.146 
52. Dinners with Dar.ccs . . . . 1 1 4 0.04 333 575 
53. Dinners with Rccre-

. 16 !8 46 0.62 2.3S1 5.786 
54. Drugstores . 1 307 3,339 0.62 30,371 39.212 

z: 1 o 0 ; ; -S®. 913 
56. Elections, Polling Picces . 4 4 40 O.IG 268 427 
57. EiCLiions, Piinlic Posting 

„ C ^ * y ^ ' o.c ; 
58. Elementary School Basic 

Classes , 13 2.250 8.S45 

CD ci 

SS,25I 222.119 
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Ilcs(;nrc(> Output 
Mc:i?:urrs Muasurcs 

T own Total 
No. Genotype N O n ERI OT OT 

59. English Classes 2 181 669 0.27 9,019 16,923 
60. Examinations, Boy Scout. 1 3 1 0.04 9 9 
61. Examinations, 

Standardized 5 6 16 0.19 184 361 
62. Excavating Contracting 

Services 3 340 1,380 0.49 1,905 2,298 
63. Excursions and Sight

seeing Trips 15 18 124 0.59 2,033 3,957 
64. Factory Assembly Shops . 1 270 2,643 0.51 6,559 18,288 
65. Farm Implement 

Agencies 2 620 5,500 0.57 5,730 13,051 
67. Fashion Shows 2 2 7 0.08 62 113 
68. Fire Alarms and Fire 

Fighting 2 22 9 0.09 284 314 
69. Fire Drills 2 18 2 0.09 185 412 
70. Fire Stations 2 309 1,009 0.39 1,195 1,195 
71. Fireworks Sales Stands . . 2 18 150 0.10 155 228 
72. Floor-laying Services . ... 1 60 400 0.12 575 914 
73. Food and Rummage 

Sales 7 9 42 0.27 106 198 
74. Football Games 

(American Football) . 5 52 114 0.23 6,911 15,144 
75. Funeral Directors 

Services 1 180 46 0.16 443 731 
75. Funeral Services. Church . 3 IS 17 r» 1 o 817 1.602 

< 1 .  O L u i c a  I y f \J\J J. V/ , v/ — w ^ J. 
78. Garages 2 620 6,600 1.23 19,856 28,578 
79. Gift Showers 3 13 28 0.12 421 511 
SO. Golf Games 3 243 «88 0.37 2,496 3,005 
81. Government Offices; 

Av i wo . . . . G 1 997 3 35 27 3SS 75 140 
82. Graduation and Promo-

f * r\*-» 4 4 6 0.15 495 1,131 
S3. Grocery Stores 3 654 7,118 \35 66,396 83,187 
84. Hallways 4 950 8.100 1.69 26,275 71,356 
65. Hardware Stores 2 610 5,060 1.05 10,106 12,181 
UL/. I'i&yrscx xiivacS 
87. Hikes and Camps 4 21 309 0.̂  2,988 3,991 
88. Home Economics Classes 5 1S9 521 0.37 2 526 4,115 
89. Home Economics 

Competitions 2 2 4 O.OB 44 446 
^ ^ ̂  ̂  ^ t 

1 1 O.Od g 21 
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Table 1 (continued) 

nosoiircc 
Measures Measures 

No. Genotype N 0 D nRT 
T own 
OT 

Total 
OT 

92. Hotels 3 76R 2.97.5 0.94 3.312 4,293 
93. Ice Cream Sociak 2 2 4 0.08 113 143 
96. Installation and Induc

tion Ceremonie."; 3 3 6 0.12 114 283 
97. Tnsiirance Offices and 

Sales Routes 2 500 3,400 0.78 4.671 5,418 
98. Ironing Services 5 350 2,400 0.69 2,460 2,460 
99. yails ................. 1 366 8,784 1.29 9.037 9.237 
100. Jewelrv Stores 1 300 2,200 0.48 4,054 4,606 
101. Judges Chambers 2 300 2.380 0.54 3,199 3,816 
102. Kennels 2 720 1,090 0.65 1.170 1,186 
iû.3. Kinderuarien Classe.s . . . . 1 97 242 0.13 2.285 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 Flori

culture Classes . 1 1 4 0.04 72 242 
107. Latin Classes . 2 181 341 0.23 3J99 5.449 
108. Laundries, Self-Service . . 1 366 8.784 1.29 10.920 22.970 
109. Laundry Services 1 300 2,400 0.50 5,206 5,467 
Î10; Libraries 3 338 1,653 0.52 15,425 29.525 
111. Locker and Shower 

Rooms 2 360 70 0.31 2.368 4.722 
!l2. Lodge Meetings 7 137 325 0.39 2,464 6,425 
I]'î. Lxnibc: yards . 2 600 4,700 ].00 8J41 10,412 

il •/ n t 2f>22 0.Ô9 G.GG2 11,224 
116. Nîatlicmaiics Classes ... 1 180 660 0.23 5.857 9.929 
117. Meetings, Business .... 103 684 1.544 4.49 5,054 15,562 
115. Meetings, Cuiaira'i 20 0.S7 4,522 7.144 
I 19. Meetings, Discu.ssion ... 12 23 55 0.47 629 1,550 
'On \^/>/^firnTC 3 16 31 0.13 383 578 
121. Memorial Services 1 1 1 0.04 21 30 
! 22. Motor Vehicle Operators 

Classes, Exams 2 102 178 0.16 1,708 3,240 

12.3. Moving Picture Shows. . 2 13 35 0.09 817 1,356 
124. Music Classes. 

Instnimental 7 800 387 C.OL? 5,1 *0 * 
125. Music Classes, Vcca! . . . , 10 875 970 1.04 13,512 29.798 
1 23. Mr,sic Competitions . . . , 9 3 11 0.08 179 356 
127. Newspaper Reporters 

i 50 100 0.08 114 170 
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Resource Output 
Nîea.snros Measures 

Town Total 
No. Ccnn.yy,'? N O D ERI OT OT 

128. New.spafjci ami 
Printinc Plants 1 .300 2.500 0..̂ 2 T).N2S 10.920 

129. Nisrsinp H'linr.': 1 3FIG 3,650 0.69 6,605 6,805 
130. Opioinetrist.s Services . . 1 1 5 0.04 72 242 
131. Painting C'nsse.<; 1 33 100 0,07 443 914 
132. Parades 7 16 37 0.28 I,.=̂ 43 2.766 
133. Parking Lots 1 366 2,800 0..59 1.943 4.054 
134. Parks and Playgrounds . 4 1,464 1,808 1.2S 16,514 29,670 
133. Parties 16 195 78 0.73 1,225 2.637 
136. Parties, Stac 1 1 7 0.04 170 333 
157. Fas tons Studies 1 2G0 n oo 1 lis 1,19S 
138. Photographic Studios . . 5 5 36 0.20 'l69 387 
139. Physical and Biol. 

Science Classes 2 276 726 0.33 5,520 10,634 
140. Physical Education 

11 1.836 1,209 1.70 17,143 37,685 
142. Piano Recitals 2 2 2 0.08 50 93 
143. Picnics 8 9 31 0.31 386 982 
144. Plays and Programs 28 86 196 1.13 6.291 15,458 
145. Plumbing. Hc.iting.and 

Electrical Companies . . 2 600 3.000 0.80 6.170 7,691 
14M. Post OfRces 1 3G6 3.024 0.62 13.099 19,770 
147. Programs of Band Music. . 5 29 71 0.22 1.044 1,810 
148. Programs of Choral 

Niiisic 6 7 16 0.23 758 3,513 

OfBccs 1 250 2.040 0.43 8.998 10,920 
150. Psvcholcgical Service 

OtSces , 1 250 1.008 O.oi 1 354 
131. Public Speaking and 

0 2 g 0.08 123 356 
153. Real Estate Agents 

orTiz-koc 325 1,200 Oĵ  1.699 1.809 
154. Receptions 0 5 20 0.08 131 404 
155. . nefrcshmenl Stands .... . 1 3 26 0.04 1Î4 242 
156 , Refuse li.iuiuig Services 2 i 0 1.020 0.33 ].0!S 1,018 
157 . Religion IXasses .4i 7,G 57 14.323 
158 . Religion Study Croups . .25 372 431 1.23 2.602 51382 
159 . P.cligicLis Fellowship 

Meetings 10 95 146 0.45 ] ,565 
160 . Religions Prayer, Medi-

« 125 146 0.32 696 2 293 
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'«-.I.I. 1 / J • 1\ 
1 -i- </iucu / 

l\cS()UTt'0 
Nîcrîiiircs 

Output 
N'.cisijrcs 

No. Gcnntypc X O D EiU 
Town 
OT 

Total 
OT 

161. Relisions Worship 
Services 24 533 440 1.29 12,648 26,433 

162. Restaurants and Dinners 
for the Public 15 1,352 12,821 2.90 91,037 118,860 

16.3. i\ctaidoc Childrens 
Classes 1 42 84 0.07 443 914 

164. Roller Skating Parties . . . 3 13 44 0.13 292 979 
166. Sales Promotion Openings 9 10 87 0.36 800 1.775 
167. Sales Promotion Parties . . 1 4 7 0.04 72 90 
168. Sales Routes 7 259 1,142 0.56 1.439 1^83 
169. Savings Stamp Sales 

Stjntls 1 20 .5 0.05 72 114 
170. School Adniini.strators 

Offices . , 3 650 4,060 0.99 3,549 7.973 
172. School Enrollment 

Periods 3 3 14 0.1,2 194 433 
173. ScItooI Offices 2 380 2.380 0.59 1.9G9 4,497 
174. School Rallies 5 47 50 0.22 598 1,066 
175. Scout Meetings . 7 18G 222 0.41 1,599 1,858 
177. Service Stations 4 1,408 15.780 2.87 28.408 39,281 
178. Scwiufi and Dressmaking 

Classes . 3 ]4 30 0.13 1.55 227 
179. Sewing Ck;b Meetings . 0 49 2S6 0.14 2.399 2.479 
ISO. Sev.luc; Services 0 400 2.400 0.60 2.518 2,674 

S.'SO 2.040 0.43 4.920 5,206 
1 ..'«J. !-?« Xil f 1 «t JU V XI 1 U OVl V . . , X 1 • J vy/w ,V 1 •./ 

184. Social Science Classes . . . 2 270 578 0.31 6,330 12,213 
185. Soil Consev\'atior. Service 

Offices 1 250 2,040 0.43 1,636 2,665 
166. Solicitation of Funds . . . .10 35 113 0.41 388 448 
1 c-T -i r-< 

1 
Tn r. rve M ̂  170 

188. Sneech Theranv Services. 2 80 180 0.15 284 412 
1 RQ 1, r» rf 1 2 0.04 0 242 
190. Staff Lounges 1 ISO 400 0.20 353 575 
191. Street Fairs 2 4 24 0.08 3,589 12,048 
]92. Swimming Excursions 

i  ̂  ̂ * . • • # • • . . . *4 t (j w\ 1 o 

193. Tank Truck Lines 1 300 1.000 0..34 ].12I 1.124 
J O-' T • 1 * »/-k >-»-». 1 30S 4,450 0 73 23 099 18.25S 
105. Teacher Contcrences 

with Parents n 2 13 0.08 113 185 

T< v«^nnr>rro . . 1 300 600 n -.n 914 
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Table 1 (continued) 

]îr;s()\irrc Output 
NJcjisiiri": Mciisim-s 

'i'tiu-;; Total 
N"o. Cct'.otyp'' N O n F.ni OT OT 

]97. Tc'lcpliiinc Bootlis 1 3GG 400 0.31 333 443 
199. Timber Snl<'s nncl Tree 

Removal Services 1 123 500 0.17 1.124 L364 
200. Tool Sh.irpening Services. 1 250 650 0.27 700 710 
201. Trr.ck and T'i!-!:! Meets . . 7 44 130 0.31 3,511 7,739 
202. Tr.nctor ruHinc C;ontcst.s . 1 I 3 0.04 575 1.636 
203. TrnfKcwnys 1 3G6 8.784 1.29 87.376 93.827 
204. Trips by Organizations 

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

Siioj'js \ 3on 2.000 0.46 2 222 2.232 
206. Variety Stores 1 305 3,060 0.58 15\549 21.330 
210. Vocation.il Counseling 

Ser\ ires 1 I 6 0.04 72 170 
211. Voll(;vba!i Games 2 5 14 0.08 575 1.489 
212. Wallpapering and 

Painting Services 2 52 400 0.15 446 446 
213, Water Supply Plants .. . . 1 366 250 0.30 333 333 
214. Weed In.<;]iectors Offices. . , 1 2.50 330 0.23 3 333 
215. Vv ' eddinGs,  C:hurch 2 5 S &08 284 974 
216. Weddings. Civil 1 27 7 0.06 9 21 
217. Weltare OfRces 1 230 2.040 0.43 7.315 21,330 
2!S. Welfare Workers Classes . I 1 6 0.04 9 114 
219. Woodworking and 

N'acHi'.îC Shop Classes . I ISO 495 0.21 2,28.5 4.606 
22" 1 'i G 0.04 A 1 72 
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N«tn» : &0<ys É>.iAÂtH^ûiL 

Genotype 1 1 -3; 0 • \ • « Genotypt Cowonal 1 ty f B: Locu J 16 / 

B S # 4 6; 0 • 0- 5 Authorlty System 1 -14: o - t  
No. of 
Occurr, 17-19 0- 0- i 

n * r o T VO A OA t A 7- 3 Class of Authority System; 15: Survey 1 ZO 6 

Occupancy TIme 
Group 1 No. P 

of Town 
Hours 

S boroups 
of Code 

Max. Penetration of 
i Group 

Subgroups ACTION 
PATTERN RATINGS 

Inf 1 n5 .24 21- 22 ; 0 Ji 1 Inf 21 : / 
1 
• Aes : 53; 0 1 

Presch a 23-24: 0 5 Presch 2?: 1 
. 
8 us 54: / 

Y S 1 !o 97 25-26: 0 Cf Y S 23 : 1 Prof 55: / 

G s i .'S S i ?  27-28: 0 9 0 S 24: 4 Educ 56: 
1 

/ 
T own 
Child S 4Ô 423 29-30: / r Govt 57: I 

1 ftdol I i"!iC 31 :Z: J 7 Add 25: 4 Nutr 58: / 

Adul t IX /676 33-34 : /•7 Adul t 2 6 :  5  

1  

Aqed 7 9/ 35-36; 0 (j Aged 27: z PersAp 6 0 :  z 
To^n 
Total /fS 390C 37-38: •  3  

Grand 
Ma X 2B: 5  

Ma 1 es J.ua>-r 39- <JO : ? na 1 è i 23: 5 D h u * H  6?: z 

e H a 1 e ^2 41 -42: I 7  Fema1 es 30: 4 Pec 63: ? 

I j i5 13-44 : z I 31 : •t Pel 64 : 0 

I I 22i,G 45-46 : 9 11 32: 5  Soc 65 : is 
l 
III •4Z foi-' 47 48: ! i 11 33: > 

1 MECHANISM RATINGS 
jA"B 56: 0 

H - G 3 So 49 50: 5 N-G 34 ; j G f 0 M 01 67; 7 

POPULATION(number) PERFCRMCR5 number) i Man1p 65: 7 

T own Child 51 53: 1^- •i 3 Town Child 3L-36 0! I Talk 65 0 

Out Child 54 55: / • 7 Out Ch11d 37-36 j T M n t 70; If 

To ÎJ1 Child 57 -59: 0 Tot Child 39-40 0 / 1 
71-72 1 / 1 / d 6 I Town To la 1 41 _;2 5 1  
71-72 

Out Total 63 -65: •3 7 1 OutTota1 43-45 . 2  
i PRESSURE RATING . 
1 Children 7 3 : 

GrandTû1à * G o  -03 ! f r I 
i 
; Tot i r, - 4 a •0 •z 

1 ! Add esc 74 •2 

: Grand 0 .T •(code) 71 
7 C 
-73 

; 1 ; 
"3 1 

1 
Perf/Pep 49-50 <2- 1 Ĉ . 1 1 dren. 7 5 

! Total duration 74 -77 0 Û 2 4 I Aver. so. 51-52 ? B
 

o
. 

1  Average 
1 Attendance 3 i 3 

\ 1 AUTONOMY RA'ING h 
1 1 -td 79: / 

Figure 1. Data sheet of behavior setting 18.5, high school boys 
basketball game (Reproduced from Barker (1968. p. 99)) 
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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. The 

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

four of Che 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 one point has 

been deducted. 

It will be helpful here to quote Barker's own description of the 

rating scales: 

"Behavior Mechanisms: Rating Scales 
rne standing oehavior patterns or behavioj. have 

been rated on five variables called behavior mechanisms: 
Affective Behavior, Gross Motor Activity, Manipulation, Talking, 
and Thinking. The extent to which these mechanisms occur in 
c behavior setLiûg is judged by a rating method similar to that 
used with the action patterns. There are three subscales. 

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

C The mechanism occurs in less than 10 percent of the OT 
of the setting. 

-i. 1. W LT lUC i iCli i-L O lU V. L.. O Li u. w >OT-it- r-» T f~n.o 

12 mechanism occurs in 34 to 66 percent of the OT of the 
setting. 
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3 The mechanism occurs in 67 to 90 percent of the OT of the 
setting. 

4 The mechanism occurs in m.ore than 90 percent of the OT and 
the setting. 

E::a~plc: Talking, incl'̂ ding singing, was judged to be involved in 
34 to 66 percent of the total OT of the 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 is not rated. In 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 mountains 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) and ratings of the peak intensities with which they occur 
(when 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 receives 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 
ease a rating cf 6. There are other rhat add Lo 
6; e.g., the mechanism occurs in 100 per cent of the OT (rating 

•verase speed (ratine 1) and average intensity (rating 1). 
IS 

0 '.vhen the mechanism occurs, its m.aximal normal speed is slow; 

1 The maximal normal speed of the mechanism is in the median 
range, neither fast nor slow, 

2 "lie r.;ii.xiii:cil iiu-rriial speed of the mcchanicm ic above the 
median range. 

3 The maximal normal speed of the mechanism is near the 
physiological lim.it. 

Example: Tn the setting Pearson Dairy Route, the maximal speed 
of Gross Motor Activity is regularly more rapid than the median 

High School Boys Basketball Practice involves Gross Motor Activity 
at top speed, rated 3. 
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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 
expenditure is very low. 

1 Maximal normal energy expenditure is in the median range. 
2 Maximal normal energy expenditure is above the median range. 
3 Maximal normal energy exerted is near the physiological limit. 

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 subscales. The range of ratings is from 0 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 che 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 

mechanism.s 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 

pcrfor~er£ r.icr,e (-hoo-r'i . band meiTibers. auJ ooDcorn 

salesmen who operated mainly during intermissions) a rating of 1 or 2, 

the performers could have brought the percent of total OT down to 90 or 

Gross Motor behavior is primarily an activity of the players, 

who would no doubt justify ratings of 3 on tempo, 3 on intensity, and 4 

on participation (whenever the ball is in play) for a combined rating 

of 10. Tr,o ratines of 3 on temoo and 3 on intensity are aoolied to the 
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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 

mere numerous audience gets 2 rating of 0. Mpnce^ the setting as a 

whole is rated 1 on participation (10 to 33 percent of total OT) ; the 

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

As to Manipulation, the players 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 yelling rather 

than hand-clapping is the principal form of applause at basketball games, 

the audience was probably rated 0 on Manipulation (the mechanism occurred 

in less than 10 percent of audience OT). For audience and performers 

together, the percent of total OT in which manipulation occurs is 

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

—  ̂ / or-i mor*.iT>ftir5f""'OT-> 1-nr" T'DP A T T T1 C" i1 M . 

Finally, the basketball setting has been given a rating of 4 on 

Thinking. Barker defines this mechanism as follows: 

include routine motor behavior or emotional behavior. 
Participation; Per cent of the OT of a setting occupied with 

!J 1'J L? J-'iiiii or GcrClSj-On TTiS.rCX'nS . 
Tempo: Maximal speed with which problems are normally solved and 

decisions made. 
intensity: The maximal level of Thinking that typically occurs 

in the setting. 
Thinking OT is reduced in proportion to the length of time it 

takes to carry out decisions that are made. 
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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 cot think. 
Participation is low, 0-9 per cent, (a) if few participants 

make decisions or (b) if the participants could be thinking about 
something else most of the time (Barke-r. 1968 ̂ pp. 69-70). 

As only the players, referees, and coaches are seriously involved 

in problem solving and decision-making and account for less than 10 

percent of the total OT, the setting must have been rated 0 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 player 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 median range" of everyday cognitive activity, and would account 

for the combined rating of 4 on Thinking for the setting as a whole. 

-n r» n r of r'hp ? mn o c of .o n̂ hp"V7-i or* QPrn'na '̂ pv he? C 1 ATI — 

fied by Table 2, adapted from Barker and Schoggen (1973. p. 37). Some 

behavior settings contain only two or three occupied zones ; for example, 

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

According to Barker and Wright (1955, 1971) and Barker (1965, 

1968), a behavior setting occurs at a specific, identifiable place and 

time, is composed of oeoole. obiects. and behaviors, and is unicue 
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Table 2. Pénétration zones of behavior settings: their functions, power, human components and 

example! s a 

Penet ration 

%one 
Functions 

Control and imple

mentation of 

program 

Power Human components Examples 

Direct control 

of entire setting 

Single leaders Club president presiding 

at meeting 

Control and implemen" 

tation 

Direct, but shared, Multiple leaders Team captain conferring 

control of entire 

setting 

with coach 

6-4 

Joint cantrol (with 

zone 5 or 6) and 

implementation of 

subsysfienis of program 

Cirect, shared 

Control and operation Direct control 

of program C'i: entire setting 

Factors (func- Church organist playing 

tionaries, for worship service 

assistants, etc.) 

Operatives Lawyer or his secretary 

answering query of 

clients 

H 
00 

Implementation of 

major goal 

Implementation of 

minor goal 

No func tlons 

Recruiting and dis

suading potential 

inhabitants 

Indirect control of 

most of setting 

Some influence on 

|)art of setting 

/Vlmost no power 

;lagion of Influence 

external to setting 

Members (custo

mers, clients, 

etc. ) 

Store customer making 

purchase 

Spectators (audi- Parade viewer watching 

ence.j invited parade 

guests, etc.) 

Onlookers 

(loafers, etc.) 

Potential 

inhabitants 

Infant accompanying 

mother in grocery store 

Potential gue.st 

reading invitation 

''source: Adapted from Table 2.4 in Barker and Schoggen (1973, p. 37). 
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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; 

when two or more settings have the same program, they are said 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 (±972) discusses several psychological theories relating to 

operant learning, observational learning, behavior setting theory and 

social exchange to show their convergence. He observes that the 

behavior setting is a useful unit for the study of man-environment 

relationships—but argues that research on behavior settings should go 

wcyonc ûescri_pLj-on. nc refers to tiie soc^a^ excnangc theory of 

TfiiDaut—;xelXey (1959) wr;j.cli iocuses on a two—person relationship in a 
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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 environmental 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. 

Performance in terms of positions of responsibility held in settings 

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 contributions, members of small 

churches show greater support for church activities than members of 

large churches; in both small and large churches, established members 

show greater support than new members. 

Wicker (1969a) comes to the conclusion that cognitive complexity 

as a function of frequency and intensity of interaction has a higher 

score Among students in small schools than similar students in large 

schools. 

Gump (1971a) believes that designers can affect the quality of 

life through the environments that they create rhn environment 

is a park, plaza, square or a subway. He argues that behavior in such 

environments can be analyzed with new precision by using behavior 

settings as a standard unit in environmental research. 

Gump (1571b) emphasizes ciie fit between the physical environment 
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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 justificatic 

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 behnvior settings of Midwest, Kansas and Yoredale. York

shire (Barker and Barker, 1961a, 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 identified and 
described reliably without an explicit theory and by 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. 

behavior settings may piay a roie in tr.e social sciences analogous 

OUl, LUC ùiOxO^iSC SCUû-lcS Cc-LJ-S diiC. ui:c lj t : v s .lu-l » u 

studies accms which, consist of bounded and internally patterneo units 

chat are frequently arranged in precisely ordered arrays and sequences. 

Qot-t-T-nrrc c 1 c r\ r\ r» c c a c c +- n -î c ^ ci >- n T-i t-r-io 

environment (i.e., the environment which exists independently of any 

observer). 

in school size researcn, Wiliems (,lyb7j in a stuûy or tr.e sense 
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of obligation of high school students to nonclass school activities, 

investigated "reasons for or pulls toward" attending selected nonclass 

activities for both rr.arginal and regular students in smal] and large 

schools. 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 V!illems-Le Compte study showed that a 

C.-. , .  ^  ̂  ̂  ^  ̂  T.TO yri  c  rH^-ypDV Dpf ' V < ^ H 

occupational therapy—held 93 percent of patient activities and 89 

percent nf their time, or, about 90 percent of the patients' behavior 

took place in some four percent of the hospital's behavior settings. 

If social accounting is to affect the quality of life, the need 

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

overemphasized. Behavior settings stand as basic units for observing 

time-budgets of individuals. One psychologist has richtly pointed out 
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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 

live 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 from 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 programs 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 of such programs. 

For the reader interested in furthering his knowledge of behavior 

settings, their nature is further clarified in Wicker (1979) which is 

this book. Wicker discusses methods used in conducting behavior 

setting surveys and the uses of behavior setting surveys in the docu-

«-I-— ——- ? T -T -  ^ T -  ^ '^0' .rooQ*'T>r> T Tnr\ o  t" WJ. ^ I 1 S— .k. .A. J- .L. ^ Q 4 » 

and in organisational analyses. The self-regulating processes in 

behavior settings are also discussed. In their preface to Wicker 

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

the interdisciplinary nature of research with behavior sectings as 

1 W _L  ̂O . 
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The study of environment and behavior has shoxm 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 has 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 intel

lectual styles and goals of its participants, research on 

environment and behavior has as often dealt with applied, 

real-world problems of environmental design as it has treated 

basic and theoretical issues (p. v). 

Further insight into the field of ecological psychology can also be 

gained from Barker and Associates (1978), particularly Chapter 5 in 

which Barker describes the interdisciplinary endeavor needed to 

develop an eco-behavioral science. 

2. Karl Fox and Associates on social accounts 

The system of social accounts proposed by Fox would yield estimates 

or equivalent collar values of Denavior inputs as well as ecuivaienc 

y» .3 . 
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reprinted as Chapter 3 in Fox (1974). 

Total Income is closely related to the Full Income concept: of Gary 

1 C ^  ̂  Tr-i  1-1-icT "T'nor-v>-TT r-,  r  t- 'no r\  f  T'imo "  Pnv ;^T*Tivpd 

at the Total Income concept 

TalcocL Parsons' (1963) concepL of generalized media of social intc 

chance witn Rocer barker's tneorv of Behavior settings ana tne 
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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 Hoeseke establish rigorous 

ly 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 also jointly expressed our interest in behavior settings as 

basic units in a system of social accounts in Fox, Ollor. and Ghosh 

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

ment of Human Behavior." 

Other extensions have been made by Prescott (1979a, 1979b) and by 

Sengupta (1979a, 1979b, 1979c, 1979d). Prescott (1979a) examines 

some measurement and conceptual problems that will arise if behavior 

settings are used as units of observation in a system o£ social ac

counts. Prescott (1979b) looks ac che spatial and temporal problems 

-Li.iVO^V'^V.L 1 u. 
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relations, examines the relation of economic variables to occupancy 

time, and develops time accounting analogs to the GNP accounts. While 

treating spatial units of 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 

settings, as 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 

of the distribution of behavior capacity in a community. He uses a 

production and transactions framework as the basic tool and characterizes 

the distribution of individuals and their welfare in the social 

ecosystem. 

Sengupta (1979c) compares Becker's (1965) model and the Fox-

general equilibrium formulation. 

Sengupta (1979d) illustrates the concepts of adaptation, diversity, 

and stability in team decision situations comparable to behavior 

settings and their implications for usina information in models of 

n \ 71 -r r, n ni ̂  n ̂  n rl nim-ix^n 
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B. Questions Engaged in this Study 

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

Oil ci live: yCclJL ICaCàLCll ULt une 1 icoa u j. CUiCit c V CI a-u-N^vi. w *. 

Social System Outcomes whose objectives were stated as fellows: 

(1) To contribute toward an integration of theory, methods, and 

data across portions of several 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 models 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 

• • /T-' _ 1  n -T n  "s ccil.c^uj.-lcû ui- m~uic3.r\.c i-o ^ v / v w / . 

Fox (1979b) sees Barker's concept of behavior settings as providing 

^ ^ r? <r /4 -î-r>f-oo'-v-o+-"t/-\t-( r\r t~nor%t-tt mof'nr^nq nnr! 

The interesLS of several disciplines converge in b^h^vior 

settings. All roles are played in them; all organizations are 

composed of them. Felson (1979) asserts that all sociologically 

in Lc ire S ti j.n§ pnenoinens. invou-ving dXirecti priysiccij- connQCC 

persons occur in behavior settings, and that they appear to be 

ideal units for describing and modeling social processes. Behavior 

settings in nonmarket organizations are empirically valid analogs 

of the economist's markets. Small group phenomena occur in 

V oeuuj-i . i^^o » r-.r cr T* m I n 

dynamics, transactional analysis, game theory, and the theory 

of ceams. Kurc Lewin's conccpc of an individual's life 
"oma-TT-vc i ic  Kir  7.7)1 i  r» n  >c»hpTr"iO'r 
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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 or 

E-O-E arc, a conception Barker (1968, pp. 137-139) attributes to 

Egon Brunsvjik. BrynsviV. vsed E-O-E arc as a basis for 

classifying representative schools and problems of psychology; 

since Barker's ecological psychology, with behavior settings 

as a focal concept, encompasses the whole E-O-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) 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 without distorting or impairing the 

usefulness of these systems and the national income and product accounts 

which are based on them. 

The national income and product accounts reflect at least 50 years 

of cumulative development. Their structure is well-defined and well 

documented. The accepted unit of account (in the United States) is 

dollars and most of the current human effort used in producing the 

national product is rewarded in actual dollars. 

 ̂ 'S V T t 1 c*  ̂"y O ?" L 1 1Ï / Ï 1 L ^ VV % _ Cj. -I. V.,. L.* L i iw. O L) ^ ^ ^ k % ^ ^ w w « • te 

participants in the recent Social Science Research Council (SSRC) 

Workshop on social accounting systems does not im.ply an agreed-upon 

structure or a set of tables waiting to be filled in; sometimes the 

phrase is used to include any or all social data systems that are suffi-
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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 

1 n H -î H 11 a 1 on-H-r-îoc •ni i-mKo r*c r> o >-c o-o c: -i-o cnor'T-F-îor^ ^ era n-y/Mmc c>r>i^ 

changes in population from year to year 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 person-hours and the 

accounting feature is that time spent on the various activities must sum 

to 24 hours 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. 

.1 c U V ri AT.-/5 >- *>- /r» c nKr>TTf- •? m-n n +- -î -r» rr 

dollar values to human time expended in nonmarket activities. 

ie nat 

materials (since they do not "behave"). Instead, he focuses on the ob

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

factory assembly shop from which customers and loafers are excluded, 

everv nerson in the setting is beinp naid actual dollars for making 

J J WilO -L. 

salaries received by these persons though ignored by barker; are viewed 
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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 by 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 data (comparing, measuring, computing areas and material 

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. 

i n j s  ti-l ssfc^ r l ci l x ui 1 nié u lit;s c-lOu - riow cdn i-jdirrccir 5 dS-uS. on 

behavior settings be linked to official data systems on occupations, 

earnings, and related aspects of gainful employment? To the best of 

our knowledge, no economists other than Fox and his associates have 

attempted such a linkage, and Barker (in a March 25, I960 letter to Fox), 

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

settings that I have been unaware of". . . i.e., a future as a basis 
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for social accounts and social data systems. 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 

nn o a ">-n t 7-» crc mari i an o"F moHian a Of) 

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, field methods, and sampling procedures which combine elements of 

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

A 4- v f- c -î'-i 

. . , it occurs to me that sometime down the road it would be 

some young ecological psychologists and social syste—s ac-

countors for mutual education. I know of a few of the former 

down the language barrier which you quote Bertram Gross as seeing 
f- Ko acroo'of'-îo"! oc T Ir-m r \T.T Ç -r-rsm a-v rs a yr* a 

. . . I can say that your comprehension and use of behavior setting 

is in basic agreement with mine. 

. . . of one thing I have no doubt; what you are doing is of funda 

mental importance. It is exciting and satisfying to see 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 

titles in the Dictionary of Occupational Titles - Handbook 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 loans, gives 

financial advice, provides credit information; vice-president 

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

ceives deposits, provides access to 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 to Ipgal 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 in parentheses in the above program are what Barker refers 

to as "zones": (6) denotes zone of single-leadership, while (5) denotes 

zone of joint-leadership, and (4) denotes the zone for the active-

functionary. "President (6)'' for example implies chac che Bank 

President is che chief executive or single leader of the bank cpcra'_icns. 

Collectively, zones 6, 5, and 4 occupants are called the "performers" 

of the setting. 

The DloLlunary oT Occupational Titles (1555) gives the title definition 
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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 activities 

and evaluates operating practices to insure efficieaL operations. Over

sees receipt, disbursement, and expenditure of money. Signs 

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 to the Dictionary of Occupational 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 include 

both market and nonmarket activities, it seems clear that both market 

and nonmarket activities could be rated by job-analysis techniques. In 

this study, however, we restrict ourselves to the labor market. 

V.'e have already described Barker's scales for rating the tempo, 

'-X O "3 I 7 1 -1 o r» r: -n -I cn 
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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

cusses the psychomotor domain. A fourth mechanism. Gross Motor Activity, 

evidently corresponds to a fourth domain intensively studied by the 

physiologists Durnin and Passmore (1967) in their book Energy, Work, 

and Leisure. We therefore decided that behavior can be grouped exhaustive 

ly into four categories, namely inputs of cognitive behavior, affective 

behavior, psychomotor behavior, and gross motor behavior. Belcher 

(1974, p. 174) in his book on Compensation Administration also uses such 

factors as mental effort, physical 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 

Having established support for four groups of behavior inputs, the 

next question was how to attribute equivalent dollar values to these 

behavior inputs used in gainful eir.plovment. Therefore, using, a series 

of assumptions, we made exploratory attempts to use the job 

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

regression 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 incuts. 

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 of 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 systems. 

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

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 required. The approach 

may be relatively much more important to researchers in attributing 

dullar values to nonmarket activities based cn the estimated market 

values of the behavior inputs used in those activities. However, this 

will require cooperation between economists, sociologists, social 

psychologists, and physiologists since each step in the linkage of 

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

1963-64 surveys were coordinated to permit place-to-place 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 Barker's concepts and findings to official 

data systems. 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 

of Midwest High School, whether paid or unpaid, were standard occupa

tions in the American society and could be assigned code numbers from 

the Dictionary of Occupational Titles (2nd ed., 1949); however, they 

L»0TiSV L inCC 

DOT ratings of scrength, reasoning ability, and other requirements 

imposed on workers by specific occupations. 

During 1977-79, Fox, Ghosh, and Ollor, ably assisted by Shu Y. 

Huan?. constructed one data set based on 1970 Census information on 
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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, a few of the Census categories arc labeled 

"miscellaneous" or "not specified" or "not 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 

which dollar values are imputed tc behavior inputs, it was necessary 

to make rather arbitrary (but reproducible) assumptions in establishing 

some of the required linkages. We hope that national statistical 

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. In this dissertation, however, we can only describe what we 

have done. 
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A. The Handbook for Analyzing 

Jobs (HAJ) 

The WA,T (1972; p- 233) refer? 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 

i j i h  •.  î  r  n  n  h â T  t I t  a  -r  riinnrintic: i n 

terms of job complexity in relation to "data," "people," and "things." 

In our opinion, these DOT-HAJ variables are reasonable proxies for 

The DOT's "data" variable is a proxy for cognitive demands on the 

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

(information) processing and this involves thinking and decision

making, The DOT'S "people" variable explains worker-functions in re-
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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

motor, and gross motor, are exhaustive and therefore, lose talking as a 

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 two 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 

they are used in connection with any official data systems. 

B. The Dictionary of Occupational 
Titles (DOT); Third Edition (1965) 

The DOT data include some variables on working conditions. The 

DOT also indicates that a particular occupation requires certain levels 

of CED (general educational development) and SV? (specific vocational 

preparation) and certain levels of aptitudes—general, verbal, and 
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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 years of schooling, median age, hours 

worked per week, percent of government workers, percent of black workers, 

and a 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 

DOT implied they should have had. The DOT includes about eleven apti

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 CED, which is usually associated with years of schooling, and 

SVP. The DOT also includes information on temperaments and interests 

which are independent of the question whether an individual can do 

a particular job. If the individual is not inrprpstpn in the job or 

dislikes the pattern of work because it is too monotonous or too hectic, 

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

this, the employer avoids the costs of too rapid turnover and the worker 

avoids a job that is not "right" for him. 

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

labor market continuously from school-leaving age to retirement. We 

would expect that those wich higher levels of work-relatud skills would 

generaliv move into jobs which pay for ihose skills. 

SoTe variables whicii should aTrecL uuiluul carnin%^ include 
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working conditions: (heaviness of work), Y^ (indoor versus outdoor 

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

of Y,, Y^, and Y^ imply that the work is heavier, more of it outdoors, 

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

expect that higher values of Y^ and Y^, and possibly of Y^, would 

require a wage premium to attract workers of any given, levels of CED 

(Y^) , S VP (Yr), and other attributes. 

In our data set, the levels of Y, (general learning ability, G); 

Yy (verbal aptitude, V); Yg (numerical aptitude, N); Y^^ (relationship 

CO "data"); Y^^ (relatioasuip to "people"); and Y^^ (relationship to 

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

5, are successively less favorable to earnings, X^. In contrast, 

higher values of Y^ and Y^ 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 following properties hold for these variables in the DOT 6-3 

set. CED 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 correlated with each 

G + V -r N 
other, and, of course, with their simple average Y^ = . Y. _, 

"data", has a high correlation with GEO. Y^^ has a moderate positive 

correlation with Y^,, "people," and a very small negative correlation 

with Y.-, "things." 

The following regression equation is instructive: 
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Y,, = 7.49 + 0.235Y,, - 0.326Y_ 
14 14 15 

(0.20) (0.027) (0.026) 

- 0.3725. (2.1) 

Equation (2.1) says that Y^^, "people," has a substantial positive 

relationship to Y^^, "data," and a substantial negative relationship 

to Y^^, "things." In other words, jobs involving complex relations 

to people involve above-average levels of cognitive complexity and 

little or no skill in dealing with "things." 

Usually, one of the three DOT variables Y^^, Y^^, and Y^^ appears 

to be an irrelevant or "slack" variable with respect to a given occu

pation. Since Y^^ = 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 one variable, Y^^, "data," or Y^^, "things," 

will be particularly restrictive. Y^^ is applied almost exclusively 

to blue collar occupations in the DOT; most white collar occupations 

are classified as having no significant relationship to 'things." 

Thus, Y^^ does not reflect the psychomotor skills of (for example) 

typists and musicians. 

The logical connection between Barker's data and the DOT should 

perhaps be stated more explicitly. Barker's data are focused primarily 

on behavior settings and secondarily on the activities of the occupants 

performing each of the distinct roles involved in their programs. The 

DOT focuses on the functions performed by the occupants of each role 

(job) and the attributes which occupants must have to perform the role 
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adequately. The DOT ratings of the complexity of 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. Its purpose was to facilitate the 

matching of job applicants with jobs on a case-by-case basis in hundreds 

of local labor markets. Many millions of job referrals have 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, the DOT ratings are based on intensive observations of real 

jobs and real workers in a presumably exhaustive array of civilian 

nccnnarinns. K;^rkRr's çArA^rpnAsen on intensive observations of real 

performers in an exhaustive array of nonhousehold behavior settings in a 

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

employed, they were carrying out the worker functions described in the 

DOT and presumably had the worker traits listed in the DOT as necessary 

for average performance of those functions. 

Li'ie uO 1 ils concemec: ouj-v wi.tù paid jobs, tne jOuS include 

Liiose o 1 ; 10 us t; K.C e pe r S , Ciiauffeurs, atnxetes, musicians, house painters, 

and others who do for pay what many people do for recognition, recrea-

l 1111 . or uo ~ j-l~ v i ) u 1 sc j 1. écoliomv. ifius, 1 u sccms cxcgt uho-tl uilc 
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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. 

une: i. wao vj,c;c> txo ca j. c: x C j . Onv-O j . v_/i .  j  l/ u 

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 

conformable with the 460 occupations for which data were published 

in the 1970 Census of Population. This aspect of our work should also 

C. The 1970 Census of Population: Special Volume 

on Occupations and Earnings 

A special volume of the U.S. Census of Population, 1970, on occu

pations and earnings. Series Number ?C(2)-7A provided the Census 

variables on earnings, education, and median age that were linked to 

the DOT variables. 

The varijible 19G9 average yearly earnings oi workers employed 50 — 

 ̂9 T.'O .o L- c: i' r« ' 1 v Y *- o 1 o c n n rl V f >- - om o 1 c ̂  c t- p V r y i-\r^ Tp n 1 <=> 



www.manaraa.com

43 

19, pages 368-381 of PC(2)-7A. Table 19 also gave us total persons 

with earnings, our for males and for females. 

Median years of schooling of workers in the occupation, our vari

ables X, for males and Xg 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 

also obtained from Table 5. 

Median ages of workers in the occupation, which we have labeled 

for males and X„ for females, were obtained from Table 1, pages 1-
/ o 

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 

also classified by sex. In most occupations, sampling errors as such 

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. 



www.manaraa.com

44 

III. METHODS EMPLOYED 

The statistical method employed in this chapter is ordinary least 

1. C ̂ i. coo-L. Wli. • JkliC; -r y./ V v ^ s 
/, Cs.(\ 

occupations that were matched to ratings of job complexity in relation 

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,^ = 
1J> ±4 J.3 

"things" as well as the variable Y^ = "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 

0 Synthesizing 

1 Coordinating 

^ ^ J. Llg, 

^ P/->mr>-î l-»T-»rr 

U C r\mr\n f- 4 n o 

3 oopying 

people 

0 Mentoring 

1 Negotiating 

3 Supervising 

4 Divertin*? 

"o -T _/ i. d a. O J. 

THINGS 

0 Setting up 

1 Precision working 

3 Driving-Operating 

4 Maninnlating 

i/^-î v» rr —n^-rl-n 

7 Serving 

Taking instructions-

7 Handling 

nexDing 

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

bieher 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".^ 

For the variable = 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": 

Men (65 kilograms body weight) 

(kilocalories per minute) 

Type of Work Range Midpoint X-

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 "Y^" have been added for our present 

purpose. 

We assumed that energy expenditure is an appropriate indicator of 

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

about 1.5 to 2.0 kilocalories per minute, light work requires about twice 

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

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

1965) actually characterize every job in Lht; DOT as sedentary, light, 

medium, heavy, or very heavy we used these five ratings on Y, to identify 

1a fuller discussion of these three variables is given in Appendix A. 

d jluwcl xvj.citu-livj.llg, vci-li-ioo du-ov-/ j. ii v u v c *.4 .j-s:- v w— w s.. — j.» 
ity: Berwitz (1975; p. 47) implies that this is strictly true for DATA and 

THINGS and true in a general or approximate sense for PEOPLE. 
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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 

annual earnings, median years of schooling, and median age—each of these 

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

A. Definition of Variables 

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

T — I ot ro I T T.Trw Lr o -y- -niyiffn -IT-» *• r\ 
14 _ 

s * 

i — _LC: V C_L UJ- W W .L fVCi. 1. LillL. L. JLWll _Lll i. C J. CS. U J. U il UU 

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

heavy, or very heavy work (Y^ is therefore heaviness of work); 

= Y^2 transformed as (7 - Y^^); 

*7 — *• -v-  ̂  ̂̂   ̂̂  V \ » 
<-"2^ ^ iO J- *-/ 4. CAO \ V ^ ^ / ) 

^ g. transformed as (8 - Y^^); 

= Y^ transformed as (1 + Y^); 

X = 1969 average yearly earnings of male workers employed for 

50-52 weeks; 

Xp = median years of schooling of male workers in the occupation; 

= median age of male workers in the occupation; 

X,, = 1969 average yearly earnings of female workers employed 

^ for 50-52 weeks; 

= median years of schooling of female workers in the occupation; 

X^ = median ase of female workers in the occunation: 
o -

= (X^ - X]_) denotes the residuals from the linear regression 

of X^ on Z , Z^,, Z , and Z ; 
J-  ̂ -i-J _L"4 xJ J. 

vv = (X5 - X5) denotes the residuals from the linear regression 

^ of X5 on Zi3, Zi4, Zi5, and Zi; 

*-7 j. u iic .i. _:_iic.cn. i.c,i=^j.cooa.wi^ 

of a7 on Zi3, Zi4, Z15, and Zi; 

, V^, v„ are the counterparts of V'l, V5. and V7 for female workers; 
^ 0 0  

'^Dsm ~ proportion of earnings allocated to psychomotor inputs; 

A = oroDortion of earnings allocated to gross motor inputs; 
gm ^ ' 

A = DroDortion of earnings allocated to cognitive innuts: 
cog 

À _, = proportion of earnings allocated to capacity for affective 

inputs; 

= demands on cognitive inputs (in dollars); 

z = demands on affective inputs (in dollars): 
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z = demands on gross motor inputs (in dollars); 
gm 

A few words of explanation are in order concerning our transform

ations of ^15' Y^. 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 , ^14' ̂ 15' 

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 ^14' ̂ 15 ^i' rationale 

is that when Z^^ ^14' ^15^ becomes larger, the job is correspond

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

heavier in terms of physical effort. 

B. Assumptions 

In fitting the equations that follow, it is assumed that: 

(i) Occupations are described by the complexity of jobs in relation 

to data, people, and things and by the heaviness of work (the occupation 

attributes). 

(ii) Earnings in occupations depend on the complexity of jobs in 

relation to data, people, and things and on the heaviness of work. 

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

w J- ca jwu marvCa oii  uixo ta. v c  c j-ii .  

occupation; individual abilities or performances of workers in a given 

occupation are widely scattered around such an average. 

(iv) "Market prices" for the occupation attributes could in prin

ciple be estimated by ? regression of average yearly earnings 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 relation to data, people, and things and of the 

heaviness of work. 

C. Allocating Equations for Assigning Dollar^ 

Values tc the Behavior Inputs of Male Workers 

On the basis of the stated assumptions, an attempt was made to 

estimate the prices paid in the market for each cf the occupation attrib

utes. However, average earnings in different occupations in a given year 

are influenced by specific demand and supply situations and institutional 

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

and "heaviness of work" to explain all the variations in earnings across 

occupations. Apart from median age and median years of schooling, other 

-f- ̂   ̂ -i 1 i-* ̂ 4- 4- i-% "O-rv T o -i ^ ^ V» o «3 a 4 T") CT C 

accounted for by our four occupation attributes are, for example, returns 

to unionism or supply restrictions of various types. 

Consider the following regression equation involving 460 U.S. 1970 

Census occupations: 

X, = 5746.90 + 717.35Z_ 4- 704.252, . + 77.21Z, , - 600.99Z, 
1 1j 14 15 1 

(46C.77) (63.23) (57.55) (41.46) (126.32) 

= .6853; Ï = $2112.6 (3.1) 

"""The allocating equations in this section and in section D take advs 

tage of data improvements in the Dictionary of Occupational Titles (DOT) 

1 i_ii jl. u jlw&i ; -lp//. xi ic: c-lc voit u xuiui. w vcmd.1 ua 
are discussed in Aooendix A or this dissertation. 
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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 

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

of relations to things) is of doubtful significance. On the other 

hand, increments of Z^^ (complexity of relations to data) and Z^^ 

(complexity of relations to people) have highly significant positive 

values. 

Due to the facts that turned up with the wrong sign and Z^^ was 

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

on Z^ and $300 on Z^^. The justification for imposing $400 on Z^ 

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 

Z^ has five "steps" as defined on the basis of energy consumption, a 

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

of $300 imposed on Z_, - is based on a regression coefficient of $334 

obtained in a regression of earnings on Z^^ in 198 blue collar occu

pations where the complexity of worker function in relation to things 

is of primary importance in wage determination. 

One reason why the negative coefficient of the variable Z^ in 

Equation seemed implausible, and certainly uûS'-iited to our objec

tives, was as follows. The attributes of jobs may be viewed as attributes 

of the programs of the corresponding behavior settings. Since these 

"See Appendix 3 for a derailed discussion of the empirical support 

for the $300 coefficient imposed on Z^_. 
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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 times 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 

ol cm <4 o1 i n /4n r* om on f- c t-ot .tptHc . TViOT"P'FnT"P 

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. 

Having imposed coefficients on (gross motor activity) and Z^_ 

(complexity of relations to things) on the grounds explained above, we 

r'npn A new v^ri^hlc l-J = X. - àuOZ- — 300Z-_ and used this 
1  i  I  I  

new variable which "corrects" earnings for the effects of Z^ and 

Z,, in a regression involving _ (complexity in relation to data) 

and Z_/ (complexity in relation to people). The result obtained in 

that regression was as follows: 

= $1566.10 + 832.932^^ + 908.802^, 
1 iJ 14 

/ C* o / -7 / /C. r, \ / r\ /C O ̂  \ vo . ̂ \ / --f . uv y \ w > . u > / 

FT = .5499; S = $2782.6 (3.2) 

/o 0"^ ^ -.jt -'o ^ o \  u  ̂  Z  J  Z) u d i_ L, D c 1 i a u ^  i ,  w^_ w 
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of gross motor activity (Z^) and relation to things , we can asso

ciate, on the average, a unit increment in (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 is $7765.69 and its standard deviation is $4147.58. The mean 

of Z^2 4.17 and its standard deviation is 1.98 while the mean of 

Z^^ 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 (X^): 

X = $1566.10 + 832.93Z + 908.802^^ + 300Z + 400Z^ (3.3) 

We then used Equation 3.3 to obtain residuals, , where = (X^-X^). 

I-Jhen median years of schooling of male workers (X_) and median 

age of male workers (X_) were used as the dependent variables in 

regressions on the job-descriptive variables Z^ ̂ , Z^,, Z^ _, and Z^, 

the equations obtained were as follows (figures in parentheses are 

X_ = 10.54 + 0.45Z,,. + 0.46Z,, - O.C^Z,. - 0.32Z. 
J J_4 

(0.37) (0.05) (0.05) (0.03) (0.10) (3.4) 

—9 — o- — :;ooo. q - 1 tooo --o—^ 

Y = ^ N 617 4- !"L 117 ^ N 917 _ N 1 07 

(1.53) (0.21) (0.19) (0.14) (0.42) (3.5) 

R~ = .0488; S = 6.9996 years. 

•rri T-s I 0'\ 

relations to data (Z _) is associated, on the average, with an increase 
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of 0.45 years of schooling of male workers and a unit increment in the 

complexity of relations tc people (Z^^) is associated with an increase 

of 0.46 years of schooling. The coefficient on (complexity of 

relations to things) is not significant while the coefficient on Z^ 

(heaviness of work) implies that, on the average, a unit increment 

in the heaviness of work is associated with a decrease of 0.32 years 

of schooling. On the average, male workers with fewer years ol 

schooling evidently accept jobs involving heavier physical work. 

Similar interpretations could be made of Equation 3.5. 

In our 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 years of work 

experience?) is positively associated with earnings, X,. The positive 

association of earnings with years of schooling is well-established. 

For example, our data on earnings, schooling, and age yield the fol

lowing equation: 

X, = -12.163 + 1142.10X_ + 1S1.61X. 
I 3 / 

(834.15) (43.02) (14.82) (3.6) 

'\̂  = G 57̂ 42 

Equation 3.5 implies an increase of $1142 in mean annual earnings 

per year of schooling and an increase of $182 per year of age. 
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obtaining the residuals = (X^-X^) and = (X^-X^) where X^ was 

estimated from Equation 3.4 and X^ was estimated from Equation 3.5. 

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 

of work (Z^^, Z^^, and Z^). The residuals obtained from 

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

earnings (X^) not correlated with Z^^, ^14' ̂ 15' Z^, were then 

regressed on and thus obtaining the equation: 

=  844 .94V +  143 .47  

(61 . 91 )  ( 14 .93 )  

= .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 .932^2  +  908 .802^^  +  3 0 0 2 ^^  +  4 0 0 2 ^  

-r  844. 94V j. -i-
5 / 

Cur next step is to allocate the intercept term ( $1566 .10 )  between 

2^ _ and Z^, in proportion to their regression coefficients. Thus, 

$1566.10 [832.93/(832.93 + 908.80)] = $748.94 is allocated to 2^ and 

$1566 .10  [ 5 0 5 .80 / (8 3 2 .93  4  908 .80 ) ]  -  $817 .16  i s  a l l oca ted  t c  2  . .  

Each of these dollar amounts is equivalent to the effect on earnings 

(X ) of an increment of 0.8992 units in the corresponding job-

complexity variable. 

We then created two new variable.',: 
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^13 " ̂13 0-8992, 

=14 = =14 + 0-8992, 

and reduced Equation 3.8 to the form: 

X*  =  832 .93Z*  +  908 .80Z*  + 300Z_ + 400Z-, + 844.95V, + 143.47V^ 
1 13 14 15 1 5 7 

( 3 . 9 )  

In dollars, the demands on cognitive, affective, psychomotor, 

and gross motor behavior inputs were estimated from Equation 3.9 

as : 

z  =  832 .93Z*_  +  844 .95 V c  +  143 .47V^ 
cog 13 5 7 

z  __  =  908 .80Z * .  
af f 14 

z  =  S OO Z is  
psm 1:5 

and 

z  =  4 0 0 Z .  ( 3 . 10 )  
gm 1 

The proportions of earnings attributed to each of these four 

behavior inputs were calculated using Xj in Equation 3.9 as: 

A = z /A* 
co g  c o g  1  

= Z /v-A-
aff "aff'l 

a /xr 
psm Dsm 1 

A = Z  /X%: 
gip. gm 1 

For each of our 460  Census occupations, we calculated X *  from 

Ecuaticn 3.9 and z , z z , and z from 3.10: hence we 
cog arf psm gm 

obtained the proportions in 3.11. The set of proportions in 3.11 

portions were applied to actual earnings, , breaking ic inco .lie i. VU.:. 
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additive components, z , z z , and z . Actual earnings in 
^ cog' aff psm gm 

all occupations obeyed the accounting rule: 

X = z z - - + z + 7 (3.12) 
1 cog atr psm gm 

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 , ̂ 14' ̂ 15' ^1 spply 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 , V^, and Vg are the female counterparts 

of X^, V_, and . 

Our basic allocating equation for females is; 

X_ = 1591.2 + 533Z__ + 3972^, + 1802^^ + 2402^ 
I 13 14 1^ 1 

+ 629V + 55VG (3.13) 

As with males, the coefficients for Z^. and Z^ were imposed due to the 

reasons explained previously. However, since the mean yearly earnings 

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

for males, we are using coefficients on Z-j- and Z^ which are 60 

percent of the coefficients used on these variables in the allnr^ring 

equation for males. 

The equation fitted for the variable = X^ - 180Z^ ̂  - 240Z-. 

for females was : 
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=  1 5 9 1 . 2 0  +  5 3 3 . 3 8 Z ^ ^  +  3 9 6 . 7 0 Z ^ ^  

( 2 0 3 . 6 7 )  ( 4 9 . 2 9 )  ( 4 6 . 0 5 )  ( 3 . 1 4 )  

=  . 4 4 0 8 ;  S  =  $ 1 8 3 8 . 4  

and the equation fitted for V_ was: 

V  =  6 2 9 . 3 3 V  +  5 5 . 4 2 V g  

( 5 2 . 9 9 )  ( 1 2 . 5 7 )  ( 3 . 1 5 )  

=  . 2 3 3 8 ;  s "  =  1 6 0 5 . 7  

where V. denotes residuals (X2-X2) and estimated from the 

equation: 

X 2  =  1 5 9 1 . 2  +  5 3 3 2 ^ 2  +  3 9 7 % ^ ^  +  1 8 0 Z ^ ^  +  2 4 0 Z ^  ( 3 . 1 6 )  

denotes residuals from the linear regression of the median years 

of schooling of females (X ) on Z Z ., Z , and ; and V denotes 
b iJ 14 13 1 O 

residuals from the linear regression of the median age of females 

(X_) on Z , Z ,, Z , and Z . The respective equations from which 
o 1 j 14 .Lb 1 

V,, and were calculated were: 
n 6 

X ,  =  1 0 . 5 4  +  0 . 3 2 6 Z _ _  +  0 . 4 7 2 2 ^ ,  -  0 . 0 2 8 2 . ;  -  0 . 2 3 5 Z .  
6 li 14 lb 1 

( 0 . 3 5 )  ( 0 . 0 4 8 )  ( 0 . 0 4 3 )  ( 0 . 0 3 1 )  ( 0 . 0 9 5 )  

P." = .-901: S = 1.5897 years. (3.17) 

% o  =  3 8 . 3 0  +  0 . 2 9 2 ^ ^  +  -  0 . 1 5 2 , ^  ^  0 . 4 3 2 ^  

( 1 . 4 6 )  ( 0 . 2 0 )  ( 0 . 1 8 )  ( 0 . 1 3 )  ( 0 . 4 0 )  

R "  =  . 0 0 6 5 ;  S  =  6 . 7 0 0 5  y e a r s .  ( 3 . 1 8 )  

Our basic allocating Equation 3 . 1 3  uses Equations 3.14 and 3.15. 

As for males, we allocated the intercept term $1591.2 between Z^^ and 
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in proportion to their statistically estimated regression coeffi

cients and defined two new variables 

~ 1.71; 

^ 1-71. 

At this stage, Equation (3.14) reduced to: 

" 2  '  +  3 9 7 Z Î 4 ( ( )  ( 3 . 1 9 )  

Hence, Equation 3.13 also reduced to: 

X *  =  5 3 3 2 * ^ ( 2 ^  +  3 9 7 2 * 4 ( 5 )  +  1 8 0 2 ^ ^  +  2 4 0 Z ^  +  6 2 9 V ^  +  5 5 V g  ( 3 . 2 0 )  

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

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

z  =  5 3 3 Z * _ . f ,  +  6 2 9 V ,  +  S S V .  ( 3 . 2 0 )  
cog 13(f) 6 o 

saff = 397zî4(f) 

Z = IGOZ^R 
psm 15 

z  =  2 4 0 Z T  ( 3 . 2 1 )  
gm 1 

The prnnnrf-ions of actual earnings allocated to the four beh 

inputs of female workers were then calculated as: 

a = z fx* 
coe cos 2 

A  =  z  / X %  ( 3 . 2 2 )  
g m  g m  2  

Again, for each of the 4 6 0  census occupations we applied these 

proportions to actual earnings of females, , and broke actual 

:s z . z ... 7 a^o z 
psm arr' gm- cog 
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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. 
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IV. RESULTS AND DISCUSSION 

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

"h 4- r* Ko 1 -1 -»"» 1/- a A  o  f "  a  c c f" om c 9 V> p 

argued that four DOT variables, which we have labeled ^, Y^ _. 

and Y^, 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, psychomotor, 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 
J.J ±H XJ X 

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 

— — ^ -w— -* ^ , — X-. -V ^ %-* » - y% -v* 7 » f-* , •« /-» ^ ^ ^ ^ TTi /T) ^ ^ ^ W V— ^ CA L. Jw Vw* 1 1 V ^ W O 4_ « i ^ ^ _L. LV L. O W k 4 & * vv » s. ^ a •— • » • w w — - - — 

demands of their jobs: among these we have used the variables which 

we have labeled Y^ , Y^, Y^^ = Y, 4- Y , and Y . Y^ is based on the DOT 

ratings of general educational development (which we have appro:ci~ated 

by estimates of the number of years of schooling normally associated 

with its six DOT levels). Y^ is based on the DOT ratings of specific 

vocational preparation time expressed as class intervals of months 

and years; we have taken the midpoints of these intervals and expressed 

^ -- ^ ^ ^ ^ ^ ^ ^ » -* * 
I  I  ̂ C c i i . v ^ »  I  i  C  L  1  L .  C  ̂  i r - ^  i . »  '  w  I  j  1  1  W N —  V — .  C i  - L .  J U  ^  k  » ^ ^ ^ *** ^ -A_ «-> 



www.manaraa.com

66 

also expressed in years (of general education plus specific vocational 

preparation). Y», 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 Y^) and absence versus presence of 

hazardous and/or unpleasant working conditions (which we label Y^), 

also have descriptive value. Many other worker attributes (tempera

ments, interests, finger dexterity, color perception, and so on) 

are rated in the DOT, but we did not believe that their effects would 

show up in regression analyses containing the DOT variables already 

listed. 

CeL'Lciia Census variables relating to occupations also have de

scriptive value. For male workers, these include variables we have 

labeled (mean yearly earnings), X_ (median years of schooling), 

(median age). X. _ (hours worked oer 50 week year), X,^ (mean hourly 
^ 1.D ' ' X / 

earnings), X^^ (oercent of workers with four years of college or more) 

and X^^ (percent of workers with less than four years of high school). 

The corresponding Census variables for female workers we have labeled 

X ̂, X^, X-,Q, y , and X„,. 
^ V u a. w é--t VV 

At the U.S. level we have created a data set containing these 
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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) in Table 3 for any given category is 

the weighted average of Y^^ over all detailed occupations in it, the 

weights being their respective proportions of U.S. civilian employment 

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

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

the 13 values or Y^^ in the upper portion of Table 3 are weighted by 

the corresponding 13 values of (numbers of male workers'» , they 

yield a weighted average, Y^^ = 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 4, 

Y^2 ~ 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 than 

the jobs held by males (3.75 versus 3.27, with the lower number 

signifying greater complexity). Jobs held by females involved, on the 

average, slightly less complex relations to people (Y^^ = 6.38 versus 

6.31). significantly less complex relations to thi"£;s (Y. _ = 4.51 versus 

4.14), and lighter work (Y^ = 1.09 versus 1.66). 

The weighted averages of X, and , mean yearly earnings of male 

and female workers respectively, are of particular interest, as they 

permit us to link our data set with the national income end product 
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Table 3. WeirJited averages of DOT and Census variables for H occupacional cace^orics and four 
larger af;j;rej;ates : males in Che exper iencef' i'ivilian labor force. Un i Led Stales, 1970^ 

Occupât ional 
caCGj',ory 

Number 
of 

ma le 
wo rke rs 
( X O O O )  

X ^li Y 
15 

Y, 

(General Specific 
Mean Worker functions educa- voca-

yearlv relating; to: Heavi- tional tional 
earnin^;s ness of develop- prepara-

19hy Data i'eopie ininj;s work nenc lIuu 
(dollars) (Hierarchical level)(level) (vears) (years)  

1 .  leacliers, clez. & :ioc. 9, S77 2. 00 2. n o  7, 00 ! . 00 16. 0 2.5 

2 .  ? r<.> f  I"-; s i rina 1 , techn i i:a 1  6, 249 13, 481 0. 89 ;U 3(1 0. 66 16. 6 5.2 

•J. Xana /.(-rs , a'.'nin Ls trators 5, 3 9 5  13, 6 8 9  1 Go 4. 17 6 96 0. 4 5 15. 1  4.9 

4. Sales workers 3 ,  3 6 / ,  1 0 ,  735 3 14 5. 60 7  00 0  96 1 3. 5 1.0 

5 .  Clerical 3 ,  737 K, 0 7 0  3 6. 96 5 4 H 1 15 12 9 0.8 

6. Craftszien, construction 2 9 8 9  s. 5 4 7  3 2 H 1  33 2 08 13 2 4.9 

7_ Mechanics, repairmen 2, 466 8, 073 2 04 7 !2 1 0 3 2 40 1 3  S 3.9 

8. Other i:raftsmen 5, !l)4 9, i 34 2 79 7 63 ! 12 95 1 3  3 3.5 

9. Operatives (incl. iransp. 
equip.) 9. 7 7(1 7 416 y 1 ') 7 !i: 3 i > 3  I 99 1 1 0. 7 

1 0 .  Laborers (exrl. farm) 3 ,  4 3 3  6 074 6 00 73 IS 3 0 6  1 0  0  0.2 

1 1 .  Farniers and farm workers 2 213 5 5 S 6  2 85 6 70 1 7 4 2 92 1 2  9 1.5 

1 2 .  Service workers - 01 3 6  26 7 - 92 h  50 4 2 IS 1 I • - 0 . 5  

1 3 .  Private household workers 3R 3 il2 2 .91 70 £ 55 1 13 12 1 0 . 3  

TOTAL, all occupa t i ons 49 SIK 9 179 3 .2/ 6 14 1 66 1 3 

Larc er a^'.;rep3tes: 

Upper white collar (2,'n 11 1 ^ 4  3  1 3  .='77 0  .98 Û . 3-4 . S i 11 . 57 1 5  .9 5.1 

Lower wlrLte collar (l,-,5) 7 A4 4 9 3 5 6  ' 
6 .2R . On : ' . 5 ;  . 0  

!'ppL- :• ! :;t' rr ! ; a r {6 . : , x) 111 1 1 X '20 . 7 5  7 i . 3 ') 4.0 

Lower blue collar 
. 2 2 7  . 

-

•ilZ •Jl 0_^ 

TOTAL, all occupations '.9 5 1  9 , 17« 3 ; . 66 13 •2 

^Source: The V variable's •~c- rc ccro . K-L  r  ron c n  i o na o >'ccv 1 it les n 9 6 5  
and its St:?p] erent (1966). T h i  
19 70. 

a r i .lb es vi' rc ip i U f rom r! u"';; .s. To pi:l a: -1 on ,  
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y^o '<9 ^7 ^15 ^17 "*2 "*3 ^23 ^25 

W o r k  P e r c e n t  
. J ,  .  .  I n d o o r  e n v i r o n -  P e r c e n t  w i t h  

( : o ^ n  I  -  l l i ' u r s  M i - a n  v e r s u s  i n e n t  w i t h  • \  t o s s  L l w i n  
.  ,  ^  Y  J  t i v o  . ' i t ^ t i i t i n  w i ) I ' M u n  J K J U I  L _ v  u u L u t ' i - i '  1 1 z . - i r u < . < w s  y v , 1 1  ̂  - •  y c c i r s  

4  5  a p t l c u d e  y e a r s  o f  M e d i a n  p e r  y e a r  e a r n i n g s  w o r k  o r  u n -  c o l l e p , e  h i g h  
( y e a r s )  ( l e v e l )  s c h o o l i n ) ;  a p e  ( 3 0  w e e k s )  ( d o l l a r s )  ( n o i n t s )  p l e a s a n t ? )  o r  m o r e  s c h o o l  

1 8 . 5  1 . 7 3  1 7 . 7  3 3 . 2  2 0 4 0  A . 6 9  0 . 0 0  0 . 0 0  9 2 . 6  1 . 0  

2 1 . S  1 . 7 5  1 3 . 8  3 3 . 3  2 1 2 8  6 . 3 0  0 . 1 1  0 . 0 9  5 3 . 8  f i . 7  

2 0 . 1  2 . 0 1  1 3 . . ' ,  . ' . 4 . 5  2 3 7 4  5 . 8 4  0 . 0 7  0 . 0 2  2 5 . 0  2 2 . 2  

1 4 . 5  2 . 8 9  1 2 . 9  3 9 . H  2 1 . S 2  4 . 9 6  0 . 0 8  0 . 0 :  1 7 . 2  2 5 . 8  

1 3 . 7  2 . 8 5  1 2 . 6  3 7 . 0  1 9 7 7  4 . O S  0 . 1 3  0 . 0 0  Q . l  2 8 . 1  

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

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

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

1 2 . 0  3 . 7 2  1 1 . 0  3 7 . 5  2 0 8 3  3 . 5 6  0 . 2 0  O . T O  1 . 0  5 9 . 3  

1 0 . 2  4 . 0 6  i n . 3  3 3 . 8  1 8 2 8  3 . 3 3  0 . 6 6  0 . 5 5  1 . 1  6 6 . 6  

1 4 . 4  3 . 4 5  1 0 . 0  4 5 . 0  2 4 2 3  2 . 2 7  0 . 9 9  0 . 9 6  3 . 0  6 4 . 3  

1 1 . 9  3 . 6 2  1 0 . 9  3 9 . 9  1 9 3 7  3 . 2 1  0 . 2 5  0 . 4 0  2 . 4  5 7 . 2  

1 2 . 3  3 . 6 8  9 . 2  4 5 . 0  ] 6 ( U  2 . 0 4  0 . 0 1  0 . 1 3  1 . 7  7 6 . 7  

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

2 1 . 0 1  1 . S 7  1 ' ' . 6 7  A 1 . 1 7  2 2 4 2  h  n Q  r i  i m  i i . i i h  4 i i . 4 4  l i . 9 1  

1 4 . 5 1  2 . 7 6  1 3 . 2 0  3 7 . 8 5  2 0 3 H  4 . 5 1  0 . 1 0  0 . 0 1  2 0 . 4 7  2 4 . 5 4  



www.manaraa.com

T a b i c  i  W e i j ' . h c o d  a v o r a j ' . c s  o f  D O T  a n d  C e n s u s  v a r i a b l e s  f o r  1 1  o c c u p a t i o n a l  c a t e g o r i e s  a n d  f o u r  ^  
l a r g e r  a g g r e g a t e s :  f e m a l e s  i n  t h e  e x p e r i e n c e d  c i v i l i a n  l a b o r  f o r c e .  U n i t e d  S t a t e s ,  1 9 7 0  

1 3  
Y  l U  Y ,  

1 5  
Y ,  Y ,  Y, 

O c c u p â t i  n n a 1  
c a t e g o r y  

G e n e r a l  S p e c i f i c  
N u m b e r  M o a n  W o r k e r  f u n c t i o n s  e d u c a -  v o c a -

o f  y e a r l y  r e l a t i n g  C o :  l l e a v i -  t i o n a l  t i o n a l  
f e m a l e  e a r n i n g s  n e s s  o t  d e v e l o p -  p r e p a r a -
w o r k e r s  1 9 f i 9  D a t a  P e o p l e  T h i n g s  w o r k  m o n t  C i o n  
( 1 , 0 0 0 )  ( d o l l a r s )  ( H i e r a r c h i c a l  l e v e l ) ( l e v e l )  ( y e a r s )  ( y e a r s )  

1 .  T e a c h e r s .  e l e n .  f .  s e e .  

2 .  P r o f e s s i o n a l ,  t e c h n i c a l  

i .  M a : i a ! ' , e  r s  ,  a d m i n  i  s  t  r a t  n r s  

4 .  S a l e s  w o r k e r s  

S e c r e t a r i e s ,  s t e n o s ,  

6 .  O t h e r  c l e r i c a l  

7 .  O p e r a L i v e s  ( i n c l .  t r a n s p .  
e q u i p . )  

5 .  O t h e r  b l u e  c o l l a r  

9 .  l ' a r m e r  s  a n d  f a r m  w o r k e r s  

1 0 .  S e r v i c e  w o r k e r s  

1 1 .  P r i v a t e  h o u s e h o l d  w o r k e r s  

T O T A L ,  a l l  o c c u p a t i o n s  

1 . 7 0 8  

2 . 9 6 7  

1 ,oha 

2 . 2 4 9  

4 . 5 7 0  

8 5 5  

254 

s.ubi 

in.450 

7 , 1 7 2  

6 . 8 5 1  

6 . 8 0 1  

3 . 8 6 4  

2 .00  2 .00  

1 . 7 2  4 . 9 6  

1 . 0 3  4 . 5 !  

^^3 6x^ 

7  . 0 0  

5  . 1 0  

6 . 9 8  

6 . 9 5  

1.00 

1.08 

0 . 4  4  

1 . 0 3  

3.%^ 5ju3 ^51 6^1 ^00 0.00 

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

4 . % 2  % 7 5  7 J W  3 ^ 9  

5 . 0 4 6  4 . 0 0  A 6 2  ^ 1 5  ^ ^ 0  

2 J ^ 3  4  . 5 3  7 . ' ^ l  ^ 4 1  ^ 9 6  

3 . 4 u 8  ^ 6 i  6 ^ 8  ^ ^ 7  ^ 9 9  

1 . 6 5 9  4 . 1 1  6 . 6 9  4 . 8 1  1 . 2 0  

. . 7 9 9  3 . 7 5  6 . 3 8  4  . 5 1  1 . 0 9  

16.0 

1 5 . 4  

1 5 . 1  

1 2 . 4  

1 3 . 4  

1 3 . 0  

1 0 . 9  

1 2 . 2  

1 1  . 9  

1 1 .  S  

1 2 . 1  

1 2 . 9  

1 . 9  

4 . 0  

4.4 

0 . 4  

1. 1  

0.6 

0 . 5  

2 . 5  

0 . 9  

0 . 7  

0.2 

1.2 

Tpper white collar (1,.',>) 5,758 

hi-w.-r viiite coiiar (4,5,6) 12,/'o") 

6 ^ ^ 7  1  . 6 7  4 ^ M  6 ^ C  0 . 9 3  

4.8^ 3^^ .xw ^48 1 3 . 0  

3 . 5  

0 . 7  

1 UL- CkJ J : ,i r I y . y . 1 
11.071 

30.450 

3.628 

4 . 799 

5.03 1. 79 

1 .oy %9 

"ni.ed : rem O i c t i o n a r v  o ;  O c c u n a t i o n a 1  . 1po M 

m 70. 
: n : ' " . e m c n t  ( 1 9 6 6 )  .  y .  v a r i a b l e s  w e r e  c u : : i p i l o d  f r o m ,  t h e  U . S .  C e n s u s  o f  P o p u l a t i o n ,  
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^ ^6 \8 ^2 ^3 '^4 

W o r k  P e r c e n t  
, ,  .  .  I n d o o r  e n v i r o n -  P e r c e n t  w i t h  
i . a i n i n K  C o p n i -  H o u r s  M e a n  v e r s u s  m e n t  w i t h  i  l e s s  t h a n  

V \ L i v e  / i e d i a i i  .v. L u d  h ^ ^ r l y  o u t d o o r  ( ' . - . c z r . r d c u r ,  y e a n :  • ' •  
' 5  a p t i t u d e  y e a r s  o f  M e d i a n  p e r  y e a r  e a r n i n g s  w o r k  o r  u n -  c o l l c R e  h i p h  

( y e a r s )  (  l e v e l  )  s c h o o l i n g  a i ; o  ( 5 ( 1  w e e k s )  ( d o l l a r s )  ( p o i n t s )  p l e a s a n t ? )  o r  n o  r e  s c h o o l  

1 7 . 9  2 . 1 1  1 6 . 7  1 7 . 2  1 7 8 S  A . 0 2  ( 1 . 0 0  0 . 0 0  8 S . 9  1  . 4  

1^^ 2/^ JA9 17W n.^ 9^ 

1 9 . 5  2 . 0 1  1 2 . 8  ' . 7 . U  2 0 8 i  3 . 1 1  0 . 0 1  0 . 0 4  1 4 . 1  2 5 . 9  

1^8 j^l 12^ lyu 2/n 0^0 

^6] ]^6 l^h 2^9 ujm 0^0 

1^6 2^^ 12^ 1^7 2^8 oxm 23^ 

1^4 3w8 low 2^7 0^2 0^ 66^ 

1^6 3^3 m.7 2w^ 0^^ 0^5 1^ 53^ 

1^8 3w^ 10^ 1m6 0^8 2^ 66^ 

1 2 . 3  3 . - 3 2  1  1  .  3  3 8 .  8  1 6 5 0  2  .  1  1  0 . 0 3  0 . 3 1  1 . 2  5 4 . 8  

L j ' o  9 . :  4 , 3 _ . j  1 4  5 2  :  . 1 3  o . ; : ; -  0 _ . : X '  ' > . 8  7 8 _ . J  

: . . :  ! . 0 2  ! : . ;  3 8 . 6  1 7 4 0  2 . 7 4  O . O i .  0 . 1 9  1 0 . 6  i 3 . l  

1 & . 9  2 . 0 7  

^^3 

1 4 . 8 0  3 9 . 4  )  1 8 1 8  ) . 8 5  

1 2 . 4 6  3 6 . 1 7  1 7 2 1  2 . 8 0  

0 . 1 0  

0.03 

11. 1» 

oju 

n . o o  

u . 3 -t 

) .  8 b  

3.68 

10 

0-> 9 -? 

is ! 7.'.0 0. 01, 0 .  1 9  
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accounts (apart from small, explicable differences). Multiplying 

= $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 (X« = $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 N^X^) 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, published 

employment 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

pational category are fixed attributes of that category ?riy and every 

county, the average values of the DOT and Census variables over all 

occupations will differ from county to county only as a result of dif

ferences in occupational mix (i.e., differences in the percentage 

distributions of male workers among their 13 categories and of female 
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Table 5. Tentative ascriptions of 1969 total earnings to four kinds of 

behavior inputs: males in the experienced civilian labor 

force, United States, 1970^ 

%1 Xl %1%1 

Occupational 

category 

Number 

of male 

workers 

( 1 , 0 0 0 )  

Mean 

yearly 

earnings 

(dollars) 

Total 

earnings 

(million 

dollars) 

1. Teachers, elem. and sec. 744 9 , 5 7 7  7,121.3 

2. Professional, technical 6 , 2 4 9  1 3 , 4 8 1  8 4 , 2 3 7 . 9  

3. Managers, administrators 5 , 3 9 5  1 3 , 6 8 9  7 3 , 8 4 6 . 3  

4. Sales workers 3 , 3 6 4  1 0 , 7 3 5  3 6 , 1 0 8 . 5  

5. Clerical 3 , 7 3 7  8 , 0 7 0  30,157.6 

6. Craftsmen, construction 2 , 9 8 9  8 , 5 4 7  2 5 , 5 4 4 . 5  

7. Mechanics, repairmen 2 , 4 6 6  8 , 0 7 3  19,906.8 

8. Other craftsmen 5,104 9 , 1 3 4  4 6 , 6 1 8 . 8  

9. Operatives (incl. transp. 

equip.) 9,776 7 , 4 1 6  7 2 , 4 9 3 . 3  

10. Laborers (excl. farm) 3 , 4 3 3  6 , 0 7 4  2 0 , 8 5 3 . 9  

11. Farmers and farm workers 2 , 2 1 3  5 , 5 8 6  1 2 , 3 6 2 . 8  

12. Service workers 4 , 0 1 3  6 , 2 6 7  2 5 , 1 4 9 . 8  

13. Private household workers 3 8  3 , 3 1 2  1 2 5 . 3  

ÏÛ1AL, all occupations 49,JIS / C /- C o /C o 
—r -T ^ _/ ^ w » w 

Lar ser aggregates: 

Upper white collar (2,3) 11,644 13,576 I C O  n o / .  J. W , \JWf 

Lower white collar (1,4,5) 7 , 8 4 5  9 , 3 5 5  7 3 , 3 8 8  

Upper blue collar (6,7,8) lu,559 3, 72C 

Lower blue collar (9,10,11, 

12,13) 19,470 6.726 1 3 0 . 9 8 4  

TOTAL, all occupations 4 9 , 5 1 8  9 , 1 7 9  4 5 4 , 5 2 7  

^These computations have been made on the basis of the figures in the 

U.S. Census of Population, 1970. 



www.manaraa.com

74 

Ni%i 1 1-cog ^1^1-aff 

Earnings ascribed 

1 l-psm 

to inputs of : 

Cognitive 

behavior 

(million 

dollars) 

2 , 9 1 3 . 2  

Affective 

behavior 

(million 

dollars) 

3,552.1 

Psychomotor 

behavior 

(million 

dollars) 

152.6 

Gross 

motor activity 

(million 

dollars) 

4 0 7 . 0  

4 1 , 0 9 0 . 9  3 1 , 7 1 4 . 3  7,180.1 4 , 2 5 7 . 4  

3 3 , 1 3 2 . 3  3 4 , 6 9 6 . 9  2 , 1 0 4 . 1  3 , 9 1 8 . 4  

1 5 , 7 7 8 . 8  1 5 , 9 3 9 . 0  1 , 2 2 3 . 5  3 , 1 7 2 . 6  

1 4 , 1 3 0 . 7  1 0 , 0 7 9 . 1  2 , 8 0 7 . 6  3 , 1 4 0 . 9  

1 0 , 5 0 0 . 1  5 , 9 9 5 . 9  5,573.0 3 , 4 7 8 . 6  

8 , 3 9 9 . 9  4 , 8 2 3 . 5  4 , 0 5 0 . 2  2 , 6 3 4 . 9  

2 1 , 8 4 5 . 1  9 , 5 5 7 . 8  9 , 6 8 4 . 3  5 , 5 3 2 . 2  

2 1 , 6 8 8 . 1  2 6 , 0 9 7 . 0  1 2 , 7 8 7 . 0  1 1 , 9 2 2 . 8  

4 , 9 3 5 . 3  7 , 5 7 6 . 6  2 , 0 1 8 . 3  6 , 3 2 3 . 6  

4 , 0 8 5 . 4  3,716.3 2 , 4 5 9 . 3  2 , 0 9 9 . 9  

7 , 4 3 2 . 9  1 0 , 2 8 0 . 5  3 , 2 4 1 . 7  4 , 1 9 5 . 6  

3 0 . 5  58.1 2 0 . 0  1 7 . 3  

1 A ̂  QAs.y 1nà.157.1 53.301.6 51.101.2 

7 4 , 2 3 3 . 2  6 6 , 4 1 1 . 2  9 , 2 8 4 . 2  8 , 1 7 5 . 8  

JZ. , O-i-C . o 29,070.2 / -I 0 0 -7 ^ , xu_> • / 6,720.5 

i. n 7 /, q 1 2 0 . 3 7 7 . 9  1 9 . 3 0 7 . 5  1 1 . 6 4 5 . 7  

3 8 , 1 7 2 . 1  4 7 , 7 2 8 . 6  20,526.3 2 4 , 5 5 9 . 2  

1 8 5 , 9 6 3 . 2  1 6 4 , 1 8 7 . 1  5 3 , 3 0 1 . 6  5 1 , 1 0 1 . 3  
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Table 6. Tentative ascriptions of 1969 total earnings to four kinds of 

behavior inputs: females in the experienced civilian 

labor force. United States, 1970^ 

%2 ^2 N 2 X 2  

Occupational Number Mean Total 

category of female yearly earnings 

workers earnings (million 

( 1 , 0 0 0 )  (dollars) dollars) 

1. Teachers, elein. and sec. 1 , 7 0 8  7 , 1 7 2  12,245.9 

2. Professional, technical 2 , 9 6 7  6 , 8 5 1  2 0 , 3 2 7 . 9  

3. Managers, administrators 1 , 0 8 4  6 , 8 0 1  7 , 3 6 9 . 8  

4. Sales workers 2 , 2 4 9  3 , 8 6 4  8 , 6 9 2 . 1  

5. Secretaries, stenos, 

typists 3 , 7 9 2  5 , 3 4 3  2 0 , 2 6 0 . 5  

6. Other clerical 6 , 7 2 3  4 , 8 7 3  3 2 , 7 6 3 . 7  

7. Operatives (incl. transp. 

equip.) 4 , 5 7 0  4 , 3 6 2  19,932.0 

8. Other blue collar 8 5 5  5 , 0 4 6  4 , 3 1 6 . 7  

9. Farmers and farm workers 2 5 4  2 , 7 9 3  7 0 8 . 1  

10. Service workers 5 , 0 6 1  3 , 4 6 8  17,552.7 

11. Private household workers 1 , 1 8 6  1 , 6 5 9  1 , 9 6 8 . 8  

total, all occupations 3 0 , 4 5 0  4 , 7 9 9  1 4 6 , 1 3 8 . 2  
T 

c?' o 

Upper white collar (1,2,3) 5 , 7 5 9  6 , 9 3 6  3 9 , 9 4 4  

Lower white collar ( 4 , 5 , 6 )  1 2 , 7 6 4  4 , 8 3 5  61,717 

upper blue collar (S) 8 5 5  5,046 4,317 

1 0 , 1 1 )  1 1 , 0 7 2  3 , 6 2 7  40,100 

total, all occupations 3 0 , 4 3 0  4,799 146,138 

^These computations have been made o n  the basis of the figures in 
the U.S. Census of Poulation, 1 9 7 0 .  
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7 6  

N _ X _  
2 2-cog ^2*2.aff ^2*^.psm 

vy ^ ̂  L. J- • 

^2^2.gm 

Cognitive 

behavior 

(million 

dollars) 

Affective 

behavior 

(million 

dollars) 

Psychomotor 

behavior 

(million 

dollars) 

Gross 

(million 

dollars) 

5,334. 6 4,965.8 258.6 689.7 

11,317.6 6,218.8 1,429.8 1,360.4 

3,981.0 2,791.8 208.3 391.4 

4,647.3 2,905.7 319.8 818.2 

9,350.7 6,064.5 3,964.5 880.9 

16,940.6 9,287.8 4,160.9 2,372.5 

7,049.7 6,281.9 3,541.8 3,059.2 

2,055.8 969.5 668.4 620.8 

217.1 195.1 151.1 146.1 

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 

21,033.2 13,970.5 1,896.7 2,441.5 

•5n Q-5S A 18,258.1 8,445.2 4,071.6 

2,055.8 969.5 668,4 620.8 

12 SS3 6 £ ^93.6 

69,823.6 46,087.6 16,898.8 13,327.5 
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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 

and N-Xg 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 those in the 

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

and are 1970 Census figures on members of the experienced civilian 

j_ador iorcciiiu yu die d jl,-li-1_-1-c ulian uiic uj-iûc gczzcc flgurcc 

on civilian employment. Our and X,- assv.rrs that everybody in the 

experienced civilian labor fcrcc is employed 50 to 52 weeks whereas in 

actualitv some of those included in our N, and worked fewer weeks 

than that. So our X^ and X« variables represent the market values of 

50 to 52 weeks of labor which are slightly higher than those of the 

average numbers of weeks actually worked. Finally, there probably 

would be some discrepancy between Census estimates of 1959 mean yearly 

earnings ana X^) based on questionnaires filled ouu by Individuals 

and the official national income accounts 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 6 we have also 

shown total earnings and 0^X2' 

If we had annual or quarterly data at the U.S. level on N]_Xi and 

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 of 

males in primary activities implies that a smaller percentage of N^X^ 

is attributed to gross motor activity. Also, the DOT ratings of for 

farmers should be modified over time if mechanization makes farming 

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

cause of increasing complexity of management decisions. Over the past 

50 years, the "typical farmer" has changed from mostly laborer to mostly 

manager and equipment operator. 

T C <  ̂̂ ̂  ̂ »,'0 o 4- a TT Ç (ipf-p or» PI I 

uses of time for various population subgroups by age and sex, etc., we 

could build U.S. sociometric models which would show, for example, which 

« « "T ci d J- -C ~ ̂  ' -V T, TT-. "i-r-ir'v'oococ OT>0 
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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 

(iii) 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 to mention single persons 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 value 

of 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 absorbs only 15 per

cent of the society's total waking hours, plus scattered, ad hoc, unrelated, 

and almost certainly inconsistent studies for bits and pieces uZ Lhc uLhar 

55 percent. Comprehensive time allocation data would force some consistency 

into ad hoc estimates of costs and benefits of market and nonmarket programs 

affecting (primarily) different age and/or sex and/or other population 

subgroups. 

B. Preliminary Accounts for the Des Moines 5EA 

Economic Area and its Subareas 

The L'es Moines BEA Economic Area is comprised of 25 contiguous 

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

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 1970. 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 MTF subarea and 8.2 percent 

in the Des Moines FEA. In the upper section of Table 7, professional and 

technical workers account for 10.7 percent of employment in the Des Moines 

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 MTP sub-

area, and 12.9 percent in the Des Moines FEA. Managers and administrators 

also show a good deal of variation ranging from 9.3 percent of employment 

in Fiveco to 13.4 percent of employment 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 University is located, the upper white 

collar (Ul-.'C) category constitutes about 39 percent of employment and the 

lower blue collar (L3C) category about 24 percent. In Polk County, the 

WC category makes up about 28 percent of employment while the LEG cate

gory decs foi" about 32 percent. Farmers and farm workers represent 

only 1.5 oercent of employment in Polk County as compared with 36.9 

percent in Madison. Polk County has the highest percentage of lower 

white collar (LWC) employment at 20.4. 

The other five counties in the Des Moines FEA (exclusive of Story, 
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Tal) Le. 7. P(.vrcGiitage distribution of employment among 13 occupational categories and five larger 

a)',gre!!;ates : 16 years old and over. Des Moines BEA area and its subareas, 19 70 

Occulta t ion a 1 

category 

1. I'eaclu'.rs, clem, and sec. 

1 .  ProfessLona1, technical 

3. Managers, a'iministrators 

h. Sales workers 

5. ClericaI 

6. Craftsmen, construction 

7. Mechanics, repairmen 

8. Other craftsmen 

9 .  Operatives (incl. transp. 

equip.) 

] 0. Labor(;rs. (excl. farm) 

11. l'armers and farm workers 

12. Service workers 

13. Private household workers 

TOTAL, all occupations 

Upper white collar (2,3) 

Lower white collar (1,4,5) 

Upper blue collar (6,7,8) 

Ijower blue collar (9,10,12,13) 

Farmers and farir workers (11) 

TOT'AL, all occupations 

Percentage distribution of employment: males 

(!S Moines FiveCO Ottumwa MTP Des Moines 

HLA area subarea, FEA subarea, FEA 

1970 19 70 1970 1970 19 70 

1.51 1.50 1.35 1 . 6 9  1 . 5 2  
10.65 5 . 6 2  6 . 0 2  7 . 8 2  12.92 

1 2 . 3 5  9 . 2 8  10.89 10.09 1 3 . 4 2  
6 . 8 0  4 . 4 6  5 . 6 0  5.31 7 . 6 2  
6.61 3 . 4 3  4 . 4 0  5.02 7 . 8 0  
4 . 8 7  4 . 5 9  4 . 9 9  4 . 6 9  4 . 8 9  
2 . 3 4  2.01 2 . 2 1  1 . 8 9  2 . 4 8  
9 . 6 8  5.77 8 . 6 4  10.23 10.26 

1 7 . 2 9  1 2 . 9 5  1 9 . 4 8  1 9 . 1 6  1 6 . 7 6  
6 . 2 2  5 . 4 8  6 . 8 2  5 . 2 4  6 . 2 8  

1 4 . 4 8  3 9 . 1 9  2 3 . 4 0  2 3 . 3 0  8.15 

7.14 5 . 6 7  6 . 0 5  5 . 5 4  7 . 8 5  
0.06 0.04 0.15 0.02 0 . 0 5  

100.00 100.00 100.00 100.00 100.00 

2 3 . 0 0  14.90 1 6 . 9 1  17.91 2 6 . 3 4  
1 4 . 9 2  9 . 3 9  11.35 1 2 . 0 2  1 6 . 9 4  
1 6 . 8 9  1 2 . 3 7  15.84 16.81 1 7 . 6 3  
30.71 24.14 3 2 . 5 0  2 9 . 9 6  3 0 . 9 4  
1 4 . 4 8  39.19 23.40 2 3 , 3 0  8.15 

100.00 100.00 100.00 100.00 100.00 
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Table H. Percentage distribution of employment among 13 occupational categories and five larger 

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

3. 
4. 
!). 

6 . 
7. 
8. 
9 .  

]0. 
1 1 .  
12 . 
13. 

Percentage distribution of employment: males 

Occup;it Lonal 
category 

De: 

Tcacluirs, clem. & sec. 
Profess i ona L , technical 
Managc^rs, admini strators 
Sales workers 
Clerical 
draftsmen, co ns t rue t ion 
Mechanics, repairmen 
Otlier craftsmen 
Operaliives ( incl. 

transp. equip.) 
Laborcirs (excl. farm) 
Farmers and farm workers 
Service workers 
Private household workers 

TOTAL, all occupations 

Upper white collar 
I.ower white collar 

( 1 , 4 , 5 )  
Upper l)Lue collar 

( 6 , 7 , 8 )  
Lower blue collar 

( 9 , 1 0 , 1 2 , 1 3 )  
Farmers and farm 

workers (11) 

i Moines 
fla 

i970^ 

1.52 

1 2 . 9 2  
1 3 . 4 2  

7 . 6 2  
7 . 8 0  
4 . 8 9  
2 . 4 8  

10 .26  

1 6 . 7 6  
6 . 2 8  
8 . 1 5  
7 . 8 5  
0^05 

100.00 

Boone 
1970 

Story Dallas 

19 70 1970 

Polk 

1970 

Jasper Madison Warren Marion 

19 70 1970 1970 1970 

1, .34 1, ,70 2. ,04 1 .36 1. ,96 1.02 1.68 2 . 0 4  

8, ,21 28. , 5 8  4. 79 12 . 4 8  7. ,92 3.51 8.17 8 . 5 4  

10, ,24 10. ,31 11. 04 15 .70 11.61 9 . 3 4  10.66 8 . 6 4  

6, ,24 5. , 4 0  5. 8 2  9 . 4 2  4. ,22 4.07 5 . 8 9  4.49 

4, , 79 5, ,49 5. 76 9 . 5 8  4. ,63 4.03 6.79 5 . 9 6  

6, ,63 4. ,27 6. 77 4 .61 4. ,32 5.57 5 . 2 0  6.05 

2, ,94 2. ,23 2. 81 2 .51 2, ,35 1.90 3.12 1.79 

9, .19 6, ,50 9. 56 11 .19 11, ,05 1 1 . 8 7  11.86 7 . 2 7  

17, .19 9, ,41 20. 0 8  16 .45 23, ,03 13.34 21.77 2 2 . 2 0  

7, , 79 4, ,43 6. 1 8  6 .81 5. ,09 5.41 5 . 9 8  6 . 0 2  

18, ,93 11. ,69 19. 37 1 .52 18, ,75 3 6 . 9 2  13.53 17.04 

6, ,51 9. ,96 5. 73 8 .34 4. ,93 2 . 8 9  5.36 9 . 8 9  

0, ,00 0. ,03 0. 0 .04 ,15 0.13 0.00 0.06 

100, ,00 100. ,00 100. 00 100 . 0 0  100. ,00 100.00 100.00 100.00 

2 , 3 )  2 6 .  , 34 18. ,45 3 8 .  , 8 9  15 . 8 3  2 8 . 1 8  19. ,53 12 . 8 5  18. 8 3  17, ,18 

16. ,94 12. , 37 12. ,59 13 . 6 2  2 0 . 3 6  10. , 8 1  9 .12 14. 3 6  12, ,49 

1 7 .  ,63 18. ,76 13. ,00 19 .14 1 8 . 3 1  17. ,72 19 .34 20. 18 15, ,11 

30, ,94 31, ,49 23, . 8 3  32 .06 31.64 33, , 2 0  21 .77 33. 11 3 8 .  ,17 

8, , 15 18. ,93 11, .69 19 .37 1.52 LZI 36 .92 _53 17, .04 

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 counties has at 

least one city of 6,000 population or more but none 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 9 and 10 present similar information for females. In Table 9 

we see that, in the BEA area as a whole, females have their largest per

centage of employment in the lower white collar (LwC) category represent! 

43.1 percent. Lower blue collar (LBC) makes up 32.8 percent of female 

employment in the Des Moines BEA area. Farmers and farm workers account 

for only 1.3 percent and upper blue collar (u3C) for only 2.9 percent; 

upper white collar employment (UWC) is substantial at 19.9 percent. 

Among the subareas, the Des Moines FEA has by 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 18.0 to 19.3 percent or uwc 

workers, 2.8 to 3.4 percent of U5C, and 39.6 to 41.8 percent of LBC, 

showing little variation in these respects. Fiveco has the highesL 

percentage of farmers and farm workers (7.4) and tine lowest percentage o 

lwc workers (31.3). 

In Table 10 we have disaggregated the figures for the Des Moines FE 

into its component counties. Story County, the site of Iowa State Uni

versity, has by far the largest percentage of upper white collar workers 

at 28.6, and Polk County has the largest percentage of lower white colla 

workers at 52.1. Warren County has the next largest percentage of LWC 
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Tal) le 9. Percentage distribution of c nployment among 11 occupational categories and five larger 
aggregates: females ].6 yeai s! and over. Des Moines BE',A and its subareas, 1970 

Percentage distribution of employment: females 

Occupational Des Moines Fiveco Ottumwa MTP Des Moines 

category BEA area subarea FEA subarea FEA 

19 70 1970 1970 1970 1970 

1. Teachers, elem. and sec. 6 . 3 3  8.05 7.64 6 . 8 2  5.82 

2. Professional technicaJ 9.51 6 . 3 6  7 . 5 8  7.55 10.48 

3. Managers, administrators 4 . 0 2  3 . 5 7  4 . 0 7  3.79 4.08 

4. Sales workers 7.06 5.66 7.17 7.87 7.04 

5. Secretaries, st(inos, typists 11.63 7.25 7.80 8 . 0 6  13.35 

6. Other clerical 2 4 . 4 4  1 8 . 4 3  18.61 20.71 2 6 . 7 9  
7. Operatives (incl, transp. equip.) 7.69 7.46 11.88 9 . 3 7  6.47 

8. Other blue collar 2 . 9 2  2 . 7 6  3.41 3.07 2.79 

9. Farmers and fann workers 1 . 3 2  7.38 1 . 9 2  2.55 0.55 

10. Service workers 21.25 27.57 25.46 2 4 . 8 4  19.28 

11. Private household workers 3 . 8 4  5.50 4 . 4 5  5.37 3 . 3 6  

TOTAL, all occupations 100.00 100.00 100,00 100.00 100.00 

L a r g e r  a g g r e g a t e s :  
20.38 Upper white collar (1,2,3) 19.86 17.98 19.29 18.16 20.38 

Lower white collar (4,5,6) 4 3 . 1 3  3 1 . 3 4  3 3 . 5 8  3 6 . 6 4  47.18 

Upper blue collar (8) 2 . 9 2  2 . 7 6  3.41 3.07 2.79 

Lower blue collar (7,10,11) 3 2 . 7 8  4 0 . 5 3  4 1 . 7 9  3 9 . 5 8  29.11 

Farmers and fa nr. workers (9) 1.32 7 . 3 8  1 . 9 2  2 . 5 5  0.55 

TOTAL, ali occupations 100.00 100.00 100.00 100.00 100.00 
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'I';il)lc LO. F(irc/'.ni:ag(: d:istributioii of amployment among 11 occupational categories and five larger 

aggr(!gate!>, by countie;; : females 16 years old and over, Des Moines FEA, 1970 

Percentage distribution of employment: females 

Occupai:iona I l)c:s Moines 
category FliiA Boone Story Dallas Polk Jasper Madison Warren Marion 

1970 1970 1970 1970 1970 1970 1970 1 9 7 0  1970 

]. Teachers, (>.lem sec. 5 . H 2  5 . 8 6  6 .  3 2  7. 75 5 . 3 6  6 . 2 3  7 .08 6 . 6 7  6 . 6 9  
. Profess i.ona L, leclnicial 1 0 . 4 8  6 . 2 0  19 . 4 3  7 . 8 0  10 .20 5 .43 7 .29 8 .44 7 . 2 0  

:i. Managers, admin[strators 4 . 0 8  3 .96 2 .81 3 . 9 0  4 .37 4 .10 4 .35 5 . 2 0  2 .59 

4. Sales workers 7 . 0 4  7 . 18 5 .20 7 . 6 4  7 .57 6 .21 7 . 3 6  4 .62 7 .53 

.'). Secretaries, stenos, 

typists 1 3 . 3 5  7 .57 12 . 9 5  1 0 . 9 1  15 ,02 10 . 6 0  7 .57 11 . 2 9  8 .15 

(i. Othei' clerical 2 6 . 7 9  18 . 73 21 .07 2 3 . 6 9  29 .53 22 .74 26 .30 30 .43 18 . 2 4  
7. Operatives (Incl. 

transp. equip.) 6 . 4 7  9 .41 5 . 8 0  5.67 5 .59 12 . 3 8  6 .  . 0 3  4 .81 11 . 8 4  
». Other l)lue colJ.ar 2 . 7 9  3, .74 1, .76 1 . 4 2  2 .96 3 .40 3, .37 3, .35 2 .  ,10 

9. Farmers & farm workers 0 . 5 5  0, . 8 1  C, ,61 0.95 0, .15 1 .80 2, ,31 1, .35 1, .78 

10. Service workers 1 9 . 2 8  31, ,16 18, , 72 2 6 . 9 0  16. . 8 0  21, .76 25. ,46 19, ,46 2 9  .08 
11. Private household 

workers 5, ,39 5, J34 3 . 3 7  2, ,45 5. ,36 2. , 8 8  4. , 3 8  4, . 8 0  

TOT AI,, al] occupations 100.00 100. , 0 0  1 0 0 .  00 1 0 0 . 0 0  100. , 0 0  100.00 100. 00 100. , 0 0  100. , 0 0  

Upper white collar 

( ] , 2 , 3 )  2 0 . 3 8  16. 02 2 8 .  56 1 9 . 4 5  19. 93 15. 76 1 8 .  72 20. 31 16. 48 

Lower white collar 

( 4 , 5 , 6 )  4 7 . 1 8  33. 4 8  39. 22 4 2 . 2 4  5 2 .  12 3 9 .  55 41. 23 46. 34 33. 92 

Upper blue collar (8) 2 . 7 9  3. 74 1. 76 1 . 4 2  2. 96 3, 40 3. 37 3. 35 2. 10 

Lower blue collar 

(7,10,11) 29.11 45. 9 6  2 9 .  8 6  3 5 . 9 4  24. 8 4  3 9 .  50 34. 37 2 8 . 6 5  4 5 .  72 
Farmers & farm workers 

( 9 )  0.55 0. 81 0. 61 0.95 0. 15 1. 8 0  2. 31 1. 35 1. 7 8  

TOTAL, all occu|)ations 100.00 1 0 0 .  00 1 0 0 .  00 100.00 100. 00 100. 00 1 0 0 .  00 100. 00 100. 00 
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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 

counties are lo" in Lun employment at 33.5 and 33.9 percent and high 

in LBC employment 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-

ZrCZS. 12 bî? ' rhar r hp rnmnnrec me^n vearlv iiiiiisiS xfi 1969 

ranges from a low of $7.849 in the Fiveco subarea to a high of $9,300 in 

the Des Moines FEA. On the other hand, computed hours worked per 50-week 

year are lowest in the Des Moines FEA with 2126 hours but highest in the 

Fiveco subarea with 2222 hours. 

The computed percent with four years college (X^^) is lowest in the 

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

percent. Correspondingly, the computed percent with less than four years 

high school (X is 50.6 percent in Fiveco but 40,6 nprrent in the 

D e s  - ' l o i n e s  i n e  / i O j - i i e s  r a x s o  i i a s  u n e  p r o p e r c * .  
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TahLc! ] l ' Weighted average of DOT and Clensus variables (all occupations): male workers 16 years 

old and over, Des Moines area and its subareas, 19 70 

Weighted averages (all occupations): male^ 

Var Lable3 
f es Moines Fiveco Ottumwa MTP Des Moines 

Var Lable3 
IiiiA area subarea FEA subarea FEA 

1970 1970 1970 1970 19 70 

Xj Mean yearly earnings, 1969 $8,942 $7,849 $8,332 $8,448 $9,300 

X Median years of schooling 12.04 11.  36 11.61 11.73 12.28 

Median ago 40.24 41.60 40.67 40,69 39.91 

Hours worked per year (50 weeks) 2,145 2,222 2,170 2,173 2,126 

X|y Mean hourly earnings, 1969 $4.16 $3.56 $3.85 $3.90 $4.35 

X Percent with 4 years collcîge 13.22 9.57 10.05 11.14 14.81 

X,)Percent with less than h years 

high scliool 43.25 50.61 48.09 46.83 40.58 

Y|.j Level of v7ork relating to data 3.19 3.18 3.35 3.26 3.14 

Level of work relating to people 6.27 6.42 6.43 6.40 6.19 

Yj,^ Level of work relating to thidgs 4.05 3.39 3.75 3.68 4.26 

Y| St rength required 1.74 2.13 1.94 1.91 1.62 

Y,, Indoor versus outdoor work 0.34 0.52 0.56 0.41 0.29 

Y V, 0 rk ( n v i ro am e n t 0.47 0.63 0.56 0.55 0.41 

Y General educational develi^pniea t 13.16 12.99 12.91 13.03 13.28 

Y,- Specific vocational preparation 2.37 2.08 2.14 2.22 2.49 

Y^jj Tiaining time (Y^^ 4- Y ) 15.55 15.08 15.05 15.26 15.78 

Y^ Cognitive aptitude required 3.04 3.20 3.17 3.13 2.97 

Nj Number of male workers 195,438 11,971 36,418 20,509 126,540 
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Table L'A. Weighted averages of DOT anJ Census variables (all occupations) : male workers 16 years 

old and over, Des Moines Flv\ and its counties, 1970 

Weighted averages (all occupations): males 

Variables 

X 

X-

X 

5 
7 
l.s 

1:1 

Mean yearly earnings, 1969 

Median years of schooling 

Median age 

Hours worked per year 

(50 weeks) 

X^y Mean liourly earnings, 1969 

Percent with 4 years 

college 

Percent with less than 4 

years high school 

Level of work relating 

to data 

Level of work relating to 

people 

Level o[ work relating to 

things 

Strength required 

Indoor versus outdoor work 

Wo rk environmen t; 

Ccneral educational 

development 

Specific vocational 

preparation 

Training time (Y^ + Y,.) 

14 

1.') 

Y 

Y 

n: 

50 

Dos 

Moines 

i'l'a 
1970 

$9,300 

12 .28  
39.91 

2126 
$4.35 

14.81 

40.58 

3.14 

6.19 

4.26 

1 . 6 2  
0.29 
0.41 

13.28 

2.49 

15.78 
'i J 

CcignJtive aptitude required 2.97 

Number of male workers 126,540 

Boone Story Dallas 

1970 1970 1970 

Polk Jasper Madison Warren Marion 

1970 1970 1970 1970 1970 

$8,550 $9,834 $8,426 $9,606 $8,617 

11.77 12.83 11.69 12.43 11.82 

40.40 39.96 40.49 

3.31 

6.42 

3.82 

1.89 

0.40 

0.53 

39.63 40.45 41.68 

2150 2138 

$3.98 $4.59 

11.11 21.97 

46.49 35.42 

2.69 

5.85 

4.17 

1.52 

0.29 

0.37 

2156 

$3.92 

10.14 

47.31 

3.36 

6.45 

3.78 
1.90 

0.39 

0.54 

2108 
$4.51 

15. 30 

38.47 

3.14 

6.15 

4.55 

1.50 

0.23 

0.36 

2163 

$3.99 

11.52 

46.19 

3.29 

6.37 

3.75 

1.85 

0.37 

0.54 

2.28 2.96 

15.28 16.87 
3.13 2.76 

6,249 16,029 

2.19 

15.12 

3.16 

2.53 

15.85 

2.93 

6,769 72,075 

2 . 2 8  
15.31 

3.12 

9,079 

$7,891 $8,750 $8,404 

11.30 11.92 11.78 

40.09 40.09 

2218 
$3.59 

8.06 

51.01 

3.18 

6.56 

3.21 

2.13 

0.53 
0.65 

12.99 13.90 12.91 13.30 13.02 12.96 

2.17 

15.14 

3.22 
3,050 

2140 

$4.09 

11.53 

44.90 

3.32 

6.41 

3.87 

1 .80  
0,34 

0.50 

2.29 

15.31 

3.11 

6,979 

2134 

$3.94 

11.31 

46.83 

3.46 

6.40 

3.86 
1 . 8 8  
0.37 

0.53 

13.01 12.88 

2 . 1 0  
14.99 

3.16 

6,310 
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outdoor work (Y ) 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 similar 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 

Story County in mean yearly earnings in 1969 with $9,606. 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 County, 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 

and Polk counties and more than 0.6 in Madison. The computed percent 

of workers with four years college (X.?) 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 years high school 

(X r) is 35 percent in Story County, 38 percent in Polk, and 51 percent 

in Madison county. Variations among such measures for the other five 

ciii u u-CO Ci C L c xd u. a. V a._v 

Ti.'iè vsriS-iJxBS xn ^̂  snc STG tins SS-ÎTIG O.S xn 

Tables 11 12 cxcect that thev r.cv relate to females. 
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Taille 13. Weigh Led averages of; DOT 

old and over, Des Moines 

anc. Census variables (all occupations); female workers 16 years 

BHA area and its subareas, 1970 

Var iab.l es 

Mean yearly earnings, 1969 

X, Median years of schooling 

X» Median age 

Hours workeii per year (50 weeks) 

, Percent with 4 yuarx college 

Percent with less than 4 year:;; 

high scliool 

Level of work relating to data 

Level of work relating to people 

Level of work relating to things 

YI Strength required 

Yg Indoor versus outdoor work 

Y.J Work environment 

Ceneral educational development 

Y^ Specific vocational preparation 

Y^^ Tiaining time (Y^ -I- Y^) 

Yg (Cognitive aptitude rc(|uir(3d 

Number of female, workers 

2 ( )  

li 

la 

1,') 

D(i:s Moines 

I] HA area 

192p_..__, 

$4,784 

12.35 

38.42 

I,732 

I I . 2 6  

33.74 

3.63 

6.32 

4.60 

1 . 1 0  

0.07 

0.19 

13.02 

1 . 2 6  

14.29 

2.99 

118,442 

Weighted averages (all occupations): females 

FiveCO Ottumwa MTP 

subarea FEA subarea 

1970 1970 1970 

$4,479 

1 2 . 1 0  

39.09 

I,728 

II.36 

39.51 

3.80 

6.36 

4.62 

1.35 

0.12 

0 . 2 8  

12.82 

1.15 

13.98 

3.12 

6,163 

$4,646 

1 2 . 2 0  

38.99 

I,730 

II.47 

38.04 

3.79 

6.33 

4.71 

1.25 

0.07 

0.23 

12.84 

1 . 2 0  

14.05 

3.09 

19,647 

$4,593 

12,17 

38.96 

1,723 

10 .82  

37.74 

3.76 

6.36 

4.70 

1 . 2 2  

0.08 

0.23 

12.85 

1.17 

14.03 

3.08 

10,904 

Des Moines 

FEA 

1970 

$4,866 

12.43 

38.15 

I,733 

II.27 

31.74 

3.56 

6.31 

4.56 

1 . 0 2  

0.06 

0 .16  

13.10 

1.29 

14.40 

2.94 

81,728 
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•['able ]/t. Weighted nverages of DOT and Census variables (all occupations): female workers; 16 years 

old and over, Des Moines FE/v and it:s counties, 1970 

k 

V i eighted averages (all occupations) : females 

Des 

Variables Moines 
FEA Boone Story Dallas Polk Jasper Madison Warren ilarion 

19 70 1970 1970 1970 1970 1970 1970 _19_70_ 1970 

"a "S 'iil "g li; 
Si:::::,., k-; :=:» K: K- S;!S K2 

'"ÔTiefo"'' '' 11.27 9.50 14.31 11.86 10.96 9.72 11.16 11.44 10.35 

31.74 39.56 30.48 33.« «.99 37.59 35,17 32.22 39.12 

3.56 3.85 3.40 3.64 3.51 3.82 3.66 3.53 3.88 

6.31 6.44 6.13 6.27 6.31 6.43 6.34 6.29 6,41 

4.55 4,73 4.60 4,72 4.51 4.54 4,72 4,57 4,69 

: ::: ;:i s :S ::E si S is :s 
*• t,: i.,., "•« 

if illiit-Ji :l :l si ii ii i si 
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Comparing Tables 11 and 13, we see that mean yearly earnings of 

males (X^) is 18.5 percent higher in the Des Moines FEA than it is in 

Fiveco but mean yearly earnings of females (%_) is only 8.6 percent 

higher in the Des Moines FEA than in Fiveco. Mean hourly earnings 

of males (X^y) is 22.2 percent higher in the Des Moines FEA than in 

Fiveco, but mean hourly earnings of females (X g) is still only 8.6 

percent higher in the Des Moines FEA than in Fiveco. 

Similarly, comparing Tables 12 and 14, we see that the percentage 

differences for females are also smaller than those for males. For 

examplei the highest county on mean yearly earnings of males (X^, 

Table 12) as well as on mean yearly earnings of females (X., 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 

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

both the male and female figures. For males, the Story County figure 

is 21.8 percent higher than che figure for the lowest county (Madison) 

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

percent higher than the figure for the lowest county (Boone). 

In Table 13, mean yearly earnings for females xn the Des Mcir.es 

BEA Economic Area range from a lew of $4,479 in the Fiveco subarea 

to a high of $4,865 in the Des Moines FEA. Computed median years of 

schooling for females is 12.1 years in Fiveco and 12.4 years in the 
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Des Moines FEA. Computed hours worked per week is 1,728 in Fiveco and 

I,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, 

II.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 computed proportion of outdoor work is 0.12 in Fiveco 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 "data" 

and "people" with values of and ^ at 3.56 and 6.31, respectively, 

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

Fiveco females are also slightly less demanding in relation to 

"things" with a value of at 4.62 compared to a value of Y^ ̂  of 

4.56 for female workers in the Des Moines FEA. 

In Table 15, v.-e find that estimated total earnings taken over thp 

13 occupational categories for males is $1,747,531,000 of which 

$708,403,000 is allocated to cognitive inputs, $637,091,000 to 

affective inputs, $203,743,000 to psychomotor inputs, and $198,287,000 

to (?ross motor inputs. 
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Table 15. l'en La Live ascriptions of 19()9 total earnings to four kinds of behavior inputs: male 

workers 16 ye^irs old atid o\'er. Des Moines BEA economic area, 1970 

Occupatlona] 

category 

1. acliers, elem. and sec, 

2. Professional, t(îchnical 

3. Mfinagers, adminis(;rators 

4 . Selles workers 

5. Clerical 

6. Craftsman, construction 

7. M(chanics, 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 

n, n^xi nlx_ 
] 1-cog nlxl.aff 1 I'psm "ixl.gm 

Number 

of male 
(SI,000) workers ($1,000) ($1,000) (51,000) ($1,000) (SI,000) 

2,946 28,213 11,535 14,461 604 1,612 

20,814 280,594 136,865 105,633 23,915 14,181 

24,131 330,329 148,196 155,194 9,411 17,526 

13,300 142,780 62,384 63,017 4,837 12,543 

12,913 104,212 48,828 34,828 9,702 10,853 

9,512 81,300 33,415 19,081 17,735 11,070 

4,573 36,919 15,577 8,945 7,511 4,886 

18,918 172,795 80,969 35,426 35,895 20,505 

33,788 250,562 74,959 90,197 44,195 41,208 

12,162 73,877 17,484 26,482 7,150 22,402 

28,298 158,062 52,241 47,251 31,448 26,852 

13,956 87,467 25,849 35,753 11,274 14,591 

127 421 102 194 67 58 

195,438 1,747,531 708,403 637,091 203,74 3 198,287 

Upper white collar (2,3) 

l.ovjer white collar (1,4,5) 

Upper blue collar (6,7,8) 

Lovjer blue collar (9,10,12,13) 

Farmers and farm workers (ll.) 

TOTAL, all occupations 

Proportion of total earnings 

Dollars per worker 

44,945 610,923 285,060 

29,159 275,205 122,747 

33,003 291,014 129,961 

60,033 412,327 118,394 

28,298 158,062 52,241 

195,438 1,747,531 708,403 

1.000 .405 

$8,942 $3,622 

260,827 

112,306 

63,452 

152,985 

45,521 

33,326 

15,14 3 

61,141 

62,685 

31,448 

31,707 

25,008 

36,462 

78,259 

26,852 

637,091 203,743 198,287 

.365 .117 .113 

$3,264 $1,046 $1,010 



www.manaraa.com

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 

psychomotor behavior, and $1,010 to gross motor activity. 

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, psychomotor 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, 

respectively. 

In terms of the larger aggregates, the UWC group is assigned 

$452,840,000, the $201,559,000, and the IBC cKW LBC $196,799,000 and 

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

Tables 17 and 18 give similar information for females with 11 

occupational categories. T'ne larger asereeates in Tables 17 and 18 are 
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Table 16. Tentative ascriptions of 

workers 16 years old and 

Occupational 

category 

1. Teachers, clem, and sec, 

2. Pi ofess ional, t(;chnical 

3. Managers, administrators 

4. Sales workers 

5. Clerical 
6. (]i aCtsnien, construction 

7. Mechanics, repairmen 

8. Other craftsmen 

9. Operatives (incl. trans;), equip.) 

10. ].£ibor(?rs (excl. farm) 

IJ.. Farmers and farm workers 

12. Service workers 

13. Private household workers 

TOTAL, all occu])ations 

Larger aggregates: 

Upper' wh^tc'collar (2,3) 

Lc>wci' white collar (1,4,5) 

Upper blue collar (6,7,8) 

Lc'wer blue collar (9,10,]2,J3) 

Farmers and fanr workers (11) 

TOTAL, all occultations 

Proportion of total earnings 

Dollars per worker 

'j 9  total earnings to four kinds of behavior inputs: male 

ir. Des Moines FEA, 19 70 

"l NiXi NiX, 
1 1•cog "ixl.aff 

N,X, 
1 I'psm 

N X ,  
1 1-gm 

Number 

of male 
($1,000) workers ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) 

1,928 18,464 7,549 9,464 395 1,055 

16,345 220,347 107,478 82,953 18,780 11,136 

16,984 232,493 104,304 109,229 6,623 12,336 

9,637 103,457 45,202 45,661 3,505 9,089 

9,868 79,638 37,314 26,615 7,414 8,294 

6,184 52,856 21,724 12,405 11,530 7,197 

3.141 25,358 10,699 6,144 5,159 3,356 

12,983 118,585 55,567 24,312 24,634 14,072 

21,212 157,302 47,059 56,625 27,745 25,870 

7,949 48,285 11,428 17,543 4,67:) 14,642 

10,308 57,577 19,030 17,310 11,455 9,781 

9,937 62,279 18,405 25,457 8,027 10,389 

64 212 ^ 98 34 29 

126,540 1,176,853 485,810 433,816 129,976 127,246 

33,329 

21,433 

22,308 

39,162 

10,308 

452,840 

201,559 

196,799 

268,078 

57,577 

211,782 

90,066 

87,990 

76,943 

19,030 

192,182 

81,740 

42,861 

99,723 

17,310 

25,404 

11,314 

41,323 
40,479 

11,45 3 

23,471 

18,437 

24,625 
50,930 

9,781 

126,540 1,176,853 485,810 433,816 129,976 127,246 

1.000 ,,413 .369 . 110 .108 

$9,300 $3,841 $3,432 $1,023 $1,004 
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Tab le 17. Tentative ascripticms of 1969 total earnings to four kinds of behavior 

v7ork(>.ri5 16 years old and over, Des Moines BEA economic area, 1970 

inputs : female 

Occupational 

category 

1. Teachers, eleni. and sec. 

?.. Professional, technical 

3. Managers, administrators 

. Sales workers 

I). Secretaries, steaos, typists 

6. Other clerical 
7. Operatives (Lncl,. transp. equip, 

8. Other blue collar 

9. Farmers and farmworkers 

10. Service workers 

12. Pi i va te houseliol.cl workers 

TOTAL, all. occupations 

"2 
Number 

n2x2 ^^X2.cog ^2*2.psm ^2*2. gm 

f female 
($1,000) 

workers ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) 

7,493 53,737 27,790 21,785 1,134 3,026 

11,269 77,204 42,986 23,620 5,431 5,167 

4,765 32,408 17,500 12,272 916 1,721 

8,367 32,334 17,290 10,810 1,190 3,044 

13,771 73,579 33,958 22,024 14,393 3,199 

28,943 141,040 72,931 39,985 17,913 10,214 

9,i07 39,722 L4,049 12,519 7,058 6,096 

3,455 17,434 8,307 3,918 2,701 2,509 

1,557 4,348 1,331 1,196 926 896 

25,168 87,282 36,776 27,475 9,373 13,460 

4,547 7,546 2,048 3,226 1,192 1,080 

118,442 566,634 274,963 179,029 62,230 50,411 

Lar ger aggreg^ates : 
Upper white collar (1,2,3.) 

Lower white coll.ar (4,5,6) 

Upper blue collar (8) 

Lower blue collar (7,10,11) 

l'Armer s and farm workc rs (9) 

TO'IAL, all. occupations 

I'ropoi tion of total earnings 

Do Liai s p(;r worker 

23,527 

51,081 

3,455 

38,822 

1^57 

163,349 

246,953 

17,434 

134,550 

4,348 

88,275 

124,178 

8,307 

52,872 

1,331 

118,442 566,634 274,963 

1.000 .485 

$4,784 $2,320 

57,677 

72,819 

3,918 

43,419 

1,196 

7,481 

33,500 

2,701 

17,623 

^6 

9,913 

16,457 

2,509 

20,636 

896 

179,029 62,230 50,411 

.316 .110 .089 

$1,512 $526 $426 
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Table 18, Tentative ascriptions of 19()!) total earnings to four kinds of behavior inputs, 

female workers 16 years old and over, Des Moines FEA., 1970 

Occupational 

category 

1. Teachers, el em. and sec. 

2. Pro/'efjslona] , technical 

3. Managers, administrators 

A. Sales workers 
5. Secretaries, sterios, typists 

6. Other clerical 
7. Operatives (d.ucl, transp. equip.) 

8. Other 1)2 ue collai' 

9. Farmers and farm workers 

10. Service workers 

11. Private household workers 

TOTAL, all. occupations 

^2 
Number 

n2x2.aff ^2^2. psni ^2*2 gm 

if female 
($1,000) ($1,000) 

workers ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) 

4,753 34,086 17,628 13,819 720 1,919 

8,565 58,679 32,671 17,952 4,128 3,927 

3,332 22,662 12,237 8,582 640 1,203 

5,751 22,224 11,884 7,430 818 2,092 

10,913 58,309 26,910 17,453 11,410 2,535 

21,893 106,685 55,166 30,245 13,550 7,726 

5,290 23,073 8,160 7,272 4,100 3,541 

2,280 11,505 5,482 2,585 1,782 1,656 

446 1,246 381 342 265 257 

15,758 54,649 23,026 17,328 5,868 8,427 

2,747 4,559 1,237 1,949 720 652 

81,728 397,677 194,782 124,957 44,000 33,936 

KO 
CO 

Upper white collar (1,2,3) 

Lower white collar (4,5,6) 

Upper blue collar (8) 

Low(>r blue collar (7,10,11.) 

Fanners and farm workers (9) 

T'OJ'Al,, all occupations 

ProportLon of total earnings 

Dollars per worker 

16,650 115,427 62,536 

38,557 187,218 93,960 

2,280 11,505 5,482 

23,795 82,281 32,423 

446 1,246 381 

81,728 397,677 194,782 

1.000 .490 

$4,866 $2,384 

40,353 5,483 7,050 

55,129 25,777 12,353 

2,585 1,782 1,656 

26,548 10,688 12,621 

342 265 257 

124,957 44,000 33,936 

. 314 .111 .085 

$1,528 $540 $414 
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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 $566,634,000, 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 15 and 

17 give computed total earnings in the entire BEA Economic Area as 

$1,747,531,000 + $566,634,000 = $2,314,165,000.^ 

Table 19 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 yearly 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, psychomotor behavior, and gross motor 

activity. 

The tables we have displayed for the U.S. and for the Des Moines 

BEA Economic Area and its subareas are reproducible for other regions 

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

and earnings, and these are the àzza on ^hl^h have drawn in cur 

"The official BEA estimate for the Des Moines BEA Economic Area 

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, 1976. 
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Table 19. Tentative ascriptions of 1969 total earnings to four kinds of 

behavior inputs; male and female workers 16 years old and 

over. Des Moines BEA economic area and its subareas, 1970 

Variables 

Total Earnings 
.T» C -Î o o 

BEA economic 

area 

($1,000) 

Des Moines 

FEA 

($1,000) 

MTP 

subarea 

($1,000) 

Ottumwa 

FEA 

($1,000) 

%1%1 
\T V 

^1^1-psm 

J- _L • illl 

I. Male workers 

1,747,531 1,176,853 173,269 303,453 

708,403 485,810 68,479 118,091 

637,091 433,816 61,506 108,609 

203,743 129,976 22,302 38,811 

198,287 127,246 20,981 37,940 

II. Female workers 

n. 

N, n. 

iotaj. population j 

11_8_^42_ 

313,880 

782.792 

81,728 

208,268 

10,904 

31,413 

\02(  

N2X2 566,634 397,677 50,08h 91,269 

^^^2.cog 
274,963 194,782 23,886 43,323 

^^*2'2ff 
179,029 124,957 15,977 29,246 

N.Xn 62,230 44,000 5,409 9,814 
Z. Z-pSB 

N_X_ 50,411 33,936 4,815 8,886 
2 2 - gm 

Related var -i.ables 

N. 
1 

195,438 126.540 20,509 36,418 

19,647 

56,065 

153.825 

(n.x, 4 n.x_)/p 

-r-

2,314,165 

7,573 

2.956 

1,574,530 

7,560 

3,135 

223,355 

7,110 

2,791 

394,722 

7,040 

2,566 
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Proportions of total earnings 

Fiveco Des Moines Des Moines 

subarea BEA economic FEA MTP Ottunrwa Fiveco 

($1,OOP) 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 .135 

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 .319 .320 .321 

3,008 .110 .111 .108 .108 .109 

2,773 .089 .085 .096 .097 .100 

6,163 

18,134 

46,735 

38.50 

. 6 6 0  

121,561 

6,703 

2,601 
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Table 20. Tentative ascriptions of 1969 mean yearly and mean hourly 
earnings to four kinds of behavior inputs: male and 

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

area and its subareas, 1970 

na±e workers 

Des Moines 

BEA economic Des Moines 

area 

(dollars) 

FEA 

(dollars) 

subarea 

(dollars) 

FEA 

(dollars) 

%! , xn 1-cog' 2-cog 

n-aff, "2-aff 

X X 
1-psm' 2-psm 

1•gm 2•gm 

8,942 

3,622 

3,264 

1,046 

1,010 

I. Mean yearly earnings 

9,300 8,448 

3.841 

3,432 

1,023 

1,004 

3,339 

2,999 

1,087 

1,023 

8,333 

3,243 

2,982 

1,066 

1,042 

V V 

17' 18 

^17-cog' ̂ 18-cog 

•'^17-aff' -^iS-aff 

y  sin 
,  A  1 r •  

x -, , x Q 
17-gm 18-gm 

4.16 

1.68 

n /, 7 

II. Mean hourly earnings 

4.35 3.90 

1.80 1.54 

1.51 

0.48 0.50 

0.47 0.47 

3.85 

1.50 

0.48 
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nveco 

subarea 

(dollars) 

^ T . T c - v  o  - > " 0  

Des Moines 

3EA econoTTiic 

area 

(dollars) 

r\ o c M /-> -Î s moines MTP 

FEA subarea 

(dollars) (dollars) 

Ottuinwa 

FEA 

(dollars) 

Fiveco 

subarea 

(dollars) 

7,849 

3,009 

2,770 

1,057 

1,012 

3.56 

1.36 

1.  2G 

4,784 

2,320 

1,512 

526 

426 

2.74 

1.33 

0.30 

0.24 

4,866 

2,384 

1,528 

540 

414 

2.79 

1.37 

n CO 

0.31 

0.24 

4,593 

2,191 

1,465 

496 

442 

2.64 

1.26 

n Q /. 

0.29 

n.25 

4,645 

2,205 

1,489 

500 

452 

2.66 

1.26 

I'l X 3 

0.29 

0 . 2 6  

4,479 

2,105 

1,436 

488 

450 

2.57 

1 . 2 1  

0.82 

0 . 2 8  

0 . 2 6  
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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 required. 

Our approach may be relatively much more important in attributing 

dollar values to nonmarket activities of all age groups based on the 

estimated market values of the behavior inputs they use in those 

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 take its 1970 data 

tapes on employment 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 idea until there has been a good 

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

DOT-HAJ system, and some other scientists (psychologists, physiolo

giste, ccciclogists, manpower ernnnmists. and perhaps others) to check 

the scientific validity of our behavior input cacegories, the optimality 

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

to mention only a few problems on which additional work is needed. 
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So, in the sense of reproducibility, 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 social accounts in a series of numbered statements: 

1. The environment of human behavior in a given 

year is exhaustively partitioned into spatio-temporal 

entities called behavior settings (see Barker, 1963, 

1968). 

2. No human behavior occurs outside of a behavior 

setting. Hence, a comprehensive array of behavior 

settings for the world as a whole in a given year 

contains all human behavior. 

3. Since all human behavior occurs in behavior 

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 

1967). 

5. To the extent that occupants of a setting 

contribute behavior inputs to it voluntarily, 

they may be assumed to receive rewards from the 

setting roughly equal in value to that of their 

behavior inputs. Hence, if equivalent dollar 

values can be attributed to the behavior inputs, 

the same values can be attributed to the rewards. 

The justification for this assumption i .< stated 

rigorously in connection with the Fox-Van Moeseke 

model (1973, 1974). 

6. In any behavior setting, it is possible to 

assign a numerical rating to each of the four 

categories of behavior mechanisms based on the 

tam-c and intensity with 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). In 

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 

(one for each of 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." 

S. In 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). 

9. In 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) 
— 1 /. nnn 

1̂11— JL- r  ̂  \_/ W k.; Ci. o JL. v.. JWU/O WXil. p J. JL. O liCk L. o 

economy." As the 14,000 include professional 

athletes and performing artists, chauffeurs, 

housekeepers, and others who do for pay what most 

people undertake for exercise, prestige, recreation, 

or do-it-yourself economy, few roles in nonmarket 

organizations (including households) are without 

counterparts in the DOT and even those could 

be rated by an adaptation of job analysis methods, 
as desm'hp.d in thp Handhnnk fnr Anal vzinf .Trihs 

(1972) . " 

10. The time, t, spent by each role-occupant 

in a setting can be multiplied by each element in 

the appropriate y-vector to obtain a q-veccor each 

element of which has the dimension "quantity" or 

units of behavior innut. 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 

year, or both. 

n. The four elements in a q-vector will be 

stated in different, probably incommensurable, 

units. This poses an index number problem: if 

setting i absorbs more q^ but less 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. 

12. In countries with highly developed 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 q-vectors or y-vectors. If 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 y, time-allocation vectors t, and a 

price vector p, it is possible to compute equivalent 

dollar values for all behavior inputs supplied in a 

given year by each population subgroup to each 

apnn-ype or other aggregaLe of behavior settings. 

An illustrative calculation for a particular region 

in the United States as of 1969 led to an estimate 

of the total value of behavior inputs supplied to 

all settings by all residents approximately five 

times as large as the value supplied to the labor 

market alone. 

In principle, such calculations should lead to 

ccncictcnt valuations of the contribution? of 

different population subgroups to the same categories 

of behavior settings and to the totalities of the 

behavior settings they respectively occupy. 

14. The behavior stream of any individual is 

structured into entities of relatively brief duration 

called behavior episodes. ? s 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; 

this approach may be useful in refining comparisons 

between similar behavior 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 work 

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: 

The concept cf the space-time behavior setting can provide 

a comprehensive basis for classifying and analyzing human be

havior. There is considerable validity in the proposition that 

accounts drawn up on this basis do delineate the human activity of 

a society, and that differences observed 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 

visicr. cf social accounting is on a grand scale worthy of Darwin, 

Marx and Veblen p. 11). 

Ruggles goes on to point cut that the approach involves complex 
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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 proprietors income by industry 

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 justify the 

additional research and data development which will be needed Co place 

it on a firm basis. Eventually, we expect that tables and accounts of 

publishable quality will result, and that these will coexist for some 

years with the national inrnme and product accounts. After that, a more 

complete synthesis of the latter accounts with sociai accounts and data 

systems based on the behavior setting approach might be implemented. 

In this dissertation we have presented a preliminary set of 

descriptive tables and social accounts for the U.S. and for the Des Moines 
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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 received by population subgroups 

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 NI-IRs or disaggregation to 

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 available. 

Such time series and cross section variables can be provided if the 

proposed accounts are implemented by national statistical agencies. 

Our objective so far has been tn rlnrify rnnr.epr.s and methods, and we 

have not aspired now to the level of empirical accuracy thar should be 

attainable in the construction of social accounts a decade hence. 

In order to hasten the desired maturation of social accounts we 

see the need for convergence in the hopes and aspirations of the various 

agencies which collect; and use data for policy purposes. Such a ccnver-
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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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VIII. APPENDIX A: A RÉSUMÉ OF THE PROPERTIES OF OUR DATA 

SET AND IMPROVEMENTS MADE POSSIBLE BY THE DICTIONARY 

OF OCCUPATIONAL 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 che 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 2 into a data set. 

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

cijhc;c»t- of r nA hmnpn activities Lna L Baiker was observing and rating in 

behavior settings. Appendix Table A1 is reproduced from part of 

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

Appendix Table AI also shows the connection between DOT classifications 

and Barker's behavior setting surveys. 

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 relation 

to data ^eofle. and tbiti?s In that order. The comolete arrav of these 
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Table Al. Performances engaged in by the high school students of 

Midwest classified according to the Dictionary of 

Occupational Titles (Barker and Gump, 1964, p. 188) 

UKJI 
r» \Jn 

Setting No. of 
SoHin<Ts Evamnlcs of Settings 

Actor and Actress 0-02.11(15) 3 2 H.S. Senior Clars Flay 
4 6 Amateur Program, 

Old Settlers 

Athlete 0-57.01 3 11 H.S. Football Games 
4 2 Town Team Baseball 

Games 

Announcer 0-69.22 3 
4 

1 
0 

H.S. Football Games 

Automobile Service 7-60.50 3 0 
Station Attendant 4 3 Bethel Service Station® 

Bus Boy 2-29.51 3 1 Presbyterian Covered Dish Bus Boy 
Supper 

4 o Father-Son Banquet 

9-59.01 3 0 
4 1 Kane's Grocery" 

Buyer I (Collector: 1-61.60 3 0 
Used Clothing) 4 1 H.S. Home Economics Used Clothing) 

Bundle Day Program 

Cashier 11 1-01.53 3 0 
4 3 Old Settlers Reunion-

Midway" 

Character Men 0-02.11 3 0 
(Pantomime) 4 1 Mother-Daughter Banquet 

Character Nîan 0-02.11(15) 3 0 
4 2 School Cliristmas Vespers 

Child Monitor 2-07.01 3 0 
4 2 Prosbvtcrian Nursery 

Chorus Girl 
(Cheerleader) 

Cleaner III 

Clergyman 
(Worship Leader) 

0-45.21 

9-85.02 

0-08.10 

o 
4 

3 
A 

-I...,.-.... r-\ ,.1, 

8 H.S. Basketbaji Games 
0 
0 
3 Junior Class Car Wash 
S Wesiiuinstcr FcHc-vship 

Retreat 
1 Mctlicdist Easter Sunrise 

Service 
0 
1 Chest Unit X-Rav 

' Employment for pay. 
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CHART 1  

WORKER FUNCTIONS 

Data  

0  Syn thes i z ing  

1 Coord ina t ing  

2 Analyzing 

3  Compi l ing  

4  Comput ing  

5  Copy ing  

6  Compar ing  

Peop le  

0  Men to r ing  

1 ^Jegotiating 
2  Ins t ruc t ing  

3  S .upe rv i s ing  

4  Dive r t ing  

5  f ' c r sua t l i ng  

6  Speak ing-S igna l ing  

7  Se rv ing  

8  Tak ing  Ins t ruc t ions .  He lp ing  

Chart: 1. Worker functions (Berwitz, 1975, p. 46) 

Things  

0  Se t t ing  Up  

1  P rec i s ion  Work ing  

2  Opera t ing -Con t ro l l i ng  

3  Dr iv ing -Opera t ing  

4  Man ipu la t ing  

5  Tend ing  

6  Feed ing-Of fbea r ing  

7  Hand l ing  
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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 Recreation" and the third digit (2) 

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 musician is 152.048. 

On page 47 of Ben.;itz, he states that "the elements listed . . . 

for DATA and THINGS comprise hierarchies: each level assumes that a 

worker who performs ac that level can perform the tasks associated with 

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

under the rubric "Analyzing" is assumed to be able to Compile, Compute, 

Copy, and Compare. The levels for are hierarchies only in a 

general sense: Mentoring (advising, counseling) is a higher function than 

Persuading cr Negotiating and may or may not involve the other two. 

Instructing is not necessarily higher than Supervising and therefore does 

not have a hierarchical relationship to it. Serving, howpvpr. is a lower 
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level of complexity." 

Evidently, cach step up the DATA hierarchy from Comparing to 

Synthesizing is viewed as requiring more training and/or cognitive 

ability; hcncc, ve should expect that each step upward would be asso

ciated with higher remuneration. The same expectations apply to each 

step up the THINGS hierarchy from Handling to Setting Up in terms of 

psychomotor skills. 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 the relations of worker 

functions to earnings in a positive sense, we have transformed the code 

numbers in Chart 2 as follows: 

- 7 - DATA code number 

, = 9 - PEOPLE code number 
a. *4 

= 8 - THINGS code number 

•7 —1 3 
a .  

.1. w 1. V n u O JLC. Cltiu. Wi ± ^\JL V-/WlllUd 1 XU U . ZJ . . 
.4 

has a value of 9 for Mentorine and 2 for Serving: .""d Z,-
-"Id 

of 8 for Settins Un and 1 for nandli 

We should expect a positive association between each of these vari

ables and earnings over the range of civilian occupations. The intervals 

between successive values of (say) Z_ ̂  may not be identical and the 

relationship between earnings (X ) and Z.^ ̂ y not be linear. However, 

the assumptions of enual interval: 

romparec wirn nnp results or alternative assumption; 
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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 So occupations contained "real" 

values only for THINGS. 

1 o Vf* -i rt rf C" o-rxz-l To'ïrolc m f 
I « ^ y 'w* <rw_>.w 

job complexity with respect to DATA (Z^^) 

The simple regression of on the group of 38 occupations 

is : 

= $4,381 + 13382^ ; 

(185) 

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

As an alternative, each of the seven Levels of complexity represented 

was treated as a separate "qualitative" variable. In this setup, the 

estimated value of associated with a given value of ^ is the mean 

of earnings in the various occupations with that level of complexity in 

relation to data, as follows: 
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(1) 
Level of 

Complexity 

(Zi,) 

7 

6 

5 

4 

3 

2 

( 2 )  
Mean 

Earnings 

(X^) 

$14,139 

12,333 

11,174 

9,297 

8,786 

7,747 

7,409 

(3) 

Interval 

Between 
Successive 

Means 

$1,300 

1,159 

1,877 

511 

1,039 

338 

(4) 

Estimate 

of Xi 

from 

Equation A-1 

$13,747 

12,409 

11,071 

9,733 

8,395 

7,057 

5,719 

"13 

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

= 1 to = 7, and they do not differ greatly from the values of 

in Column (4) which are estimated from Equation A-1. When viewed as a 

regression equation with six independent variables, the alternative 

—2 
"qualitative" setup yields an R" = ,5825, only microscopically larger 

_ 2  
than that associated with the linear regression (r = .5795) and a 

standard error oî estimate ($2i20) only microscopically smaller. 

2. Alternative relationships between earnings (X^) and levels of job 

complexity with respect to THINGS (Z^^) 

The simple regression of X^ on in the group of 86 occupations 

oreviouslv mentioned is: 

a. = 30u00 T 
1 ±0 

(72) 

—z 
r = .1489; S = $2188 fA-2) 

o o  O ^ XIIC L.~i.c:iuxw L.c«a w i_ii c x.ooo a. 

average, an increase of one unit in job complexity with respect zo THINGS 
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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 in our text 

equation for allocating the earnings of male workers among four categories 

of behavior inputs. 

The 85 values of were distributed among seven levels of complex-

_2 
ity. An alternative "qualitative" regression setup yielded an R = .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 increase almost monotonically 

{ ovnor» f-  F  1 ^ T.T-1 f-Vv 
- s — V  j "  1 1  . i .  J U  _ L  V  » —  J _  O  \ - / J .  J  W  L /  

ity, as shown below: 

(1) 
Leve1 of 

Complexity 

(3,5) 

( 2 )  
Mean 

Earnings 

$8,142 

7; 53? 

7,233 

7,615 

6,815 

6,288 

6,256 

(3) 

Interval 

Between 

Successive 

Means 

299 

-382 

800 

527 

32 

(A) 

Estimate 

of 

from 

Equation A-2 

$8,068 

7,781 

7,495 

7,209 

6,923 

6,637 

6,351 

•.Mtn an average oi .  occupations per xevel or complexity, the 

group means in Column (2) have some stability and do not differ greatly 

from the corresponding regression estimates of earnings (X.,) in Column 

( 4 y ci c r J. V 6 Û i. r OiV; cC u3 C ^.OÛ A— il .  
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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 occuoations; 19 of these are at level Z,, =2, Serving, six at 

Z., = 3, Speaking-Signaling, and two at Z,, = 4, Persuading. The simple 
14 " J-H 

regression of earnings on complexity is: 

X = $3,285 + 11242^^ ; 

(552) 

r^ = .1078 (A-3) 

The magnitude and sign of the regression coefficient are in line with 

expectations but the standard error of the coefficient is large and the 

t-ratio only 2.04. 

The group mean earnings are 

(1) (2) 
Level of Mean 

Complexity Earnings 

(Z14) (Xi) 

4 $6,013 

3 7,834 

2  5,347 

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

Z,. = 4 is based on two observations. 

3. Improvements in the Data Set Made Possible by Information in the 
Dicti-cncr"" of Occuozitlonsl. TitXôs, Fourth. Edition (3.9/ / ) 

The Fourth Edition of the Dictionary of Occupational Titles, which 

we refer to as DOT 4.. elininate.^: the ''not signifleant" ratings used in 

1 Q ^ ^ -nrrrx-OT T7 T-TJ-TVOC^ ^ V ~/ ^ 
vy 1. i,  ̂ O A. ̂  i. i V.^ V 4.^ _1_ ^ L# O ^ W A. & A  ̂̂ ̂  ̂  ̂ «..i» A A  ̂  ̂
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8 to DATA, in many occupations with the meaning "no significant relation

ship"; hence these ratings are not "real" in the sense that they do not 

signify 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 0 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. In essence, only real racings are included 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 0 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-

ÏÏicrn l5 -

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

and have now incorporated their, into our data set for the 460 occupations. 
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CHART 2 
WOF^KIÎR FUNCTION LEVELS IN DOT" 

0  Syn thes i z ing  

1 C 'o  j r c i i i i a t i ng  

2  Ana lyz ing  

3  C 'ompih 'ng  

4 Coiiipiiling 
5  Copy ing  

6  Con ipa in ig  

'  7  No t  s ign i t l can t  

' 8  Not  s ign i f i can t  

"  For  de f in i t i ons  s ee  Handhcok for  A 

' '  /Vs te r i sk  r ep resen t s  change  f rom W,  

Peop le ' '  

0  Men to r ing  

1 Nego t i a t ing  

2  I t i s l r t i c t i i i i ;  

3  Supe rv i s ing  

4  I3 ivc r t in i  

5  Pe r suad ing  

6  Speak ing- î î i gna l ing  

7  Se rv ing  

*8  No t  s ign i f i can t  

nalyz in f ;  Jobs,  or  Append ices  A  and  I ) ,  

j r ke r  Func t ions  l i s : i ng  u sed  fo r  j ob  ana lys i s  

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

Things"  

0  Se t t ing  Up  

1 P rec i s ion  Work ing  

2  Opera t ing -Con t ro l l i ng  

3  Dr iv ing -Opera t ing  

4  Man ipu la t ing  

5  Tend ing  

6  Feed ing-Of f l i ea r ing  

7  Hand l ing  

•8  Not  s ign i f i can t  

48) 
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IX. APPENDIX B: EMPIRICAL SUPPORT FOR COEFFICIENTS RELATING 

EARNINGS TO THE COMPLEXITY OF WORKER FUNCTIONS IN 

RELATION 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 

including transportation, laborers, and service workers. 

A. Relationship between Earnings and the Complexity 

of Worker Function in Relation to Things 

One regression equation in which earnings of male workers (X^) was 

the dependent variable and the complexity of worker function in 

relation to things (Z^^) was the independent variable yielded the 

following result: 

= 5851.90 + 334.042^, 
1 Id 

(211.27) (39.43) (B-1) 

= .2643; S = $1350.5 

Equation B-1 associates a unit increment in (complexity of 

worker function In relation to things; witii an increase of abouL 

$334 in the earnings of male workers (X ). The mean of X^ over the 

198 occupations was $744 6.16 and the mean of Z^^ was 4.77. The 

standard deviations are $1574.42 for X, and 2.44 for Z,_. 
] ID 

Using Equation B-1 as cur starting point, we introduced other 
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variables measuring the complexity of worker functions, namely, the 

complexity of worker function in relation to data (Z^^), the complexity 

of worker function in relation to people (Z^^), and the heaviness of 

work (Z^). The equation relating earnings (X^) to the complexity of 

worker function in relation to data (Z^^) and things (Z^^) was: 

= 5695.30 + 226.47Z^ + 230.48Z 

(212.95) (73.38) (51.15) (B-2) 

= .2949; S = $1322.0 

and the equation relating earnings to the complexity of worker function 

in relation to data (Z^^J, people (Z ̂ ), and things (Z^-) in these 

198 blue collar occupations was: 

= 5617.20 + 218.79ZT_ + 43.852^, + 235.702^: 
i 1j 14 15 

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

= .2919; S = $1324.80 

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

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

~2 
actually reduces R from .2949 to .2919. When , was replaced with 

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

X, = 5864.00 + 225.20Z.1 + 231.08Z,. - 57.42Z, 
J. J. .L D J. 

(407.35) (73.57) (51.27) (118.14) (B-4) 

= .2921: S = S1324.6 



www.manaraa.com

136 

Ifhen the complexity of worker function in relation to data 

was dropped from Equation B-4 and the complexity of worker function 

in relation to people (Z^^) as well as the heaviness of work (Z^) 

were used as the independent variables together with complexity of 

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

was : 

X, = 5833.70 + 109.12Z,, + 338.33Z_ - 64.85Z, 
1 14 15 1 

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

= .2625; = $1352.1 

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

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

now 338.33, higher than the coefficient for Z^_ in Equation B-4. 

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

bles (Z „, Z^/, Z r, and Z ), the result obtained was: 
1J ±4- _L J 1 

= 5783.80 + 217.842,1 + 42.272,^ + 236.102^= 

(450.65) (75.78) (100.57) (52.74) 

5  J . / 5 Z ^  

(118.46) (B-6) 

pf = .2891; S = $1327.4 

^ ^ ̂  d H Vi Cj J-ii UdU-LWll L> V d i. C: iiw L. 

cant while the coefficient for Z^_ drops about 30 percent frcni what 

it was in Equation B-5. 

The regression coefficient for Z _ remained highly significant 

in all these regressions wi t'n p lowest value of $231.08 in Equation 
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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 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 on the variable measuring the heaviness of work, we also in

vestigated the values of a regression coefficient relating earnings 

of male workers (X^) to strength required in terms of heaviness of 

work (Z^). Recall that in Chapter III of the text, our regression 

analysis involving earnings (X,) and the four job-descriptive 

variables , Z^^, Z^^, and Z^) for all 460 occupations estimated 

a coefficient of -$600.99 with a standard error of $126.32 for Z^. 

The implausibility of this estimated coefficient for both in 

cernis of sigi; anJ r.iagnitudc led uc tc furtïier apti on wiLliiû 

some 198 occupations covering blue collar workers. These occupations 

fall into the broad categories of: construction workers, mechanics 

and repairmen, other craftSiV.cn, operatives including transportation, 

laborers, and service workers, and they are occupations in which we 

expect heaviness of work to play a significant role in determining 

wages and salaries. 

First, we regressed X_, and Z. separately on the other three job-

descrID Live variables ,, and 2., and the Censu? variables median 
1J 14 ID —— 
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years of schooling (X^) and median age (X^) of male workers. The 

equation relating earnings (X^) to the five independent variables 

was estimated as: 

X, = -5509.9 - 80.10Z,„ - 11.64Z,, + 266.662^. 
_L X -3 X-T J. 3 

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

+ 757.57 X + 89.28X^ 

(80.95) (11.37) (B-7) 

= .5547; S = $1050.6 

Interestingly, the coefficients of ^ (data) and ^ (people) 

are both nonsignificant in Equation B-7; the coefficient of 

(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 X^ (earnings) 

in these 198 occupations was $7446.2 and the standard deviation was 

$1574.4. The means of Z.^, Z.^, and Z.. were (respectively), 2.87, 

1.72, and 4.77 and their standard deviations were 1.70, 0.97, and 

2 l ± f '  4  T - .  + -

When the heaviness of work was used as the dependent variable 

we obtained the following equation: 

»-» / • r\ r\ r\ ̂  f-* 

1 13 14 15 

(0.81) (0.052) (0.062) (0.033) 

- 0.122X_ - 0.0142X_ 
3 / 

(0.061) (0.0086) (B-8) 

= .00329: S = .798 



www.manaraa.com

Equations B-7 and B-8 were then used to obtain residuals = 

(X^-X^) where X^ was estimated from Equation B-7; and = (Z^-Z^) 

where Z^ was estimated from Equation B-8. Then the following 

equation involving the residuals was fitted. The result obtained 

was : 

= 111.16z^ 

(93.70) (B-9) 

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 x^ and into their first differences and used 

these first difference variables in a regression equation in which 

we obtained: 

A,, — /. r\c j_ n n oc. ̂ ̂ U/k ^ — — -T . VV W « 

(90.37) (B-10) 

r^ = .02219; S = $1286.8 

Equation B-10 provides a plausible coefficient for the effect of 

changes in heaviness of work on changes in earnings of -.nale 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 sQuares estimated coefficient of -$600.99, may be 
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said to use $1,000 of a priori information, the coefficient of Az^ in 

Equation B-10 reduces the amount of such a priori information required 

to be less than $200. In 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 in the text is nearly 

twice as large as the coefficient estimated in Equation 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 Z^ value of 4.06 and mean 

earnings (X.) of $6,074. Our imposed coefficient of $400 would 

attribute $1,624 of these earnings to Z^ (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 

C f- V n L' Ci 11 c c c 11 ,1 1 1 c f d 

Future research should be able to establish a more satisfactory 

coefficient relating earnings to heaviness of work by, for example, 

remunerations or compensations they pay to workers for heaviness of 

work. 
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