
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

All Graduate Theses and Dissertations Graduate Studies 

5-1972 

An Analysis of Factors Influencing Farm Family Residence An Analysis of Factors Influencing Farm Family Residence 

Location Location 

Larry Keith Bond 
Utah State University 

Follow this and additional works at: https://digitalcommons.usu.edu/etd 

 Part of the Economics Commons 

Recommended Citation Recommended Citation 
Bond, Larry Keith, "An Analysis of Factors Influencing Farm Family Residence Location" (1972). All 
Graduate Theses and Dissertations. 2998. 
https://digitalcommons.usu.edu/etd/2998 

This Dissertation is brought to you for free and open 
access by the Graduate Studies at 
DigitalCommons@USU. It has been accepted for 
inclusion in All Graduate Theses and Dissertations by an 
authorized administrator of DigitalCommons@USU. For 
more information, please contact 
digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/etd
https://digitalcommons.usu.edu/gradstudies
https://digitalcommons.usu.edu/etd?utm_source=digitalcommons.usu.edu%2Fetd%2F2998&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/340?utm_source=digitalcommons.usu.edu%2Fetd%2F2998&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/etd/2998?utm_source=digitalcommons.usu.edu%2Fetd%2F2998&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/




ii 

ACKNOWLEDGMENTS 

I would like to ackowledge with gratitude the ass istanc e and 

quida nce g ive n me by Dr. B. Dclwo rth Gardner , while serv ing as my 

major professor and adv i ser during the course of thi s study. Special 

t hanks are also extended to Dr. James B. McDonald, Dr. Herbert II. 

Fullerton, and Dr. Darwin B. Nielsen for the couns e l and se r v i c<.: 

rende r ed me whi lc s e rving on my advisory committee. Dr. Rex L. J!urst 

also provided valuable assis tance in the us0 of computer programs. 

It is r ecognized a nd appreciated that thro ugh the personal 0ffor t s 

of Dr. B. Delwort h Gard ner the funds wer e obtained for this study. 

Finally, to my wife Lois, I extend my sincere gratitude for her 

patienc e a nd encouragement during my graduate s tudies . 

·:~J-tf1{;8.-')ij./ 
Larry l c ith ~o nd 



TABLE OF CONTENTS 

ACKNOWUDGEMENTS 

LIST OF TAIIl.ES 

AIISTR/ICT 

Chapt e r 

I. INTRODUCTION 

National Tre nds in Farm Ope rator Reside nce 
Revi ew of Lit e ratur e . 
Stateme nt of Problem . 
Proc ed ure and Methodology 

II . A MODEL FOR ANALYZING RESIDENCE LOCATION 

As s umptions . 
Production Functions 
Maximization of Uti lity 
Annual Utility a nd Choice of Resid e nce 
Fac tors Affec ting Farm Res id e nc e 
A Recapitulation o[ The Model 

II L EMPIRICAL TESTS 

Analytical Me thod s 
Suppleme nta ry Analyses 
Conclusions 

LITERATURE CITED 

APPENDIXES 

Vl'J'A 

Appe ndix A. Di sc riminant Functions 

Appendix B. Partial Correlation Coeffici ents 

Appe ndix C. Regres sions For Co ns umpiton of 
Divers ion Activities 

iii 

Page 

ii 

iv 

vi 

7 
10 
11 

14 

16 
17 
20 
24 
2'5 
]I, 

18 

'J9 
79 
99 

102 

104 

10'5 

119 

126 

128 



iv 

LIST OF TABLES 

Table Page 

1. Res id e nc e o f farm operators in the United States, Cach e 
County, and Sanpete County for Census years 1940 - 64 . 

2. Continge ncy tables of selected variables wi th r esulting 
chi - square values 42 

3 . Contingency tables of selec t ed variables with r es ulting 
chi - square values after reclassification 44 

4. Mea n s , s tandard deviations, and F - values of se l ec t e d 
variables . 47 

5 . Means, s t a ndard d(•via tions , and F'-valucs of selcct~d 
variables after r eclass ification 49 

6. Percent of o n-farm and off-farm resid e nts correctly c las ­
s ifie d by disc rimina nt f unction s both before a nd after 
reclassification f)) 

7. Contingency tables of se l ec t ed variabl es with resulting 
chi-square values- -Comme rcial farms 68 

8. Means, s tandard deviations , and F - values of se lect e d 
variables--Commercial fa rms 70 

9. Continge n cy tables of selected variables with r e sulting 
c hi- square values after recla ss ification--Co mmercia l 
farms 72 

10. Means, standard devia tions, and F-valucs o f selcc t c cJ 
variables after reclassification --Commercial farms 74 

lJ. Means, standard cl cviations, and F'-vaJu('s of vari.:.th]{·s 
n _• lating tO diver s ion act ivities Of farm f a mili (•S aft{·r 
rvclassification 

l2. Means, s tandard deviation s , and F-values o[ variablL·s 
relati ng to diversio n activities of farm families with 

HI 

children after r ec lassification 83 

13. Totals, mea n s , and s tandard deviations for trips t o town 
per week for various reaso ns, and a comparison with 
weekly trips to the farm 91 

lL~. Reasons given for not moving into town and f r e quency of 
r es ponse for each reason 



1~. Contingency tables a nd resulting chi - square values 
relative t o altitude toward s consolidation of sc hools -­
reclassified data 

16 . Deletion orders of va ria bles and resulting composite 
Lr ace values 

17 . Deletion orders of va riables a nd r esulting compos it e 
trace va lues after reclassification 

18 . Coefficients for discriminant function after r eclass if i -
cat ion--Ca c he County 

19. Coefficients for d i scr iminant f unction af t er r eclass i fi -
ca tio n--Sanpe t e County 

20 . Coefficient s for di sc r im inan t fu nction after rcclassifi-
ca t ion--Agg r egate data 

21. Coefficient s fo r d i sc riminant f unctio n using only sig -

v 

98 

106 

108 

112 

113 

114 

nificant variables a[ter r ec lassification--Cache Co un ty . Ll5 

22 . Coefficients for discr imina n t [unctio n usi ng only 
s i gnificant variables after r ec l assification -- Sanpete 
County 1l6 

23 . Coefficients for discriminant function u s ing only 
signi f i ca nt variables after r ec lass ifi ca tion--Aggrega t e 
data ll7 

24. A comparison of t he ability of dis crimi nant fun c tio ns 
u s ing all variables in placing rural- farm and u rban ­
far m r es id e nt s in the proper gro up with d i scr imina nt 
functions using only s i gn ificant variables -- rec l assi -
f i e d da ta 118 

2 5. Pa rt ia 1 co rre l atio n coefficient s for r cc la ssificd da ta--
Cac h e Co unty rural-fa rm 120 

26. Partial corn' l a t ion copfficipnt s for rcc ]ass i fiC'd da t a --
Cacht: County urba n-farm 121 

27. Part ia 1 co rr l' l <J.t i o n co<·ff i c i ,. nt s for r('C J<:tss j f i<·d da t a--

Sanpt:t <' County rura 1- farm 

28. Partia l correlation c o<~ f[i c i c nt s for r l'C l ass if iC"d data--
Sanpe t e County urban-farm 12"! 

29. Par t ia 1 co rre latio n coef ficients fo r rcc las s if i cd data --
Agg r egate rural-farm 124 

30. Partial co rre la t ion coefficients f or n : c l a ss ified data --

Aggregate urban-fa rm 12 s 



ABSTRACT 

An Analysis of Factors Influe ncing Farm 

Family Residence Location 

by 

Larry Keith Bond, Doctor of Philosophy 

Utah State Unive r s ity, 1972 

Major Pro fessor : Dr. IL Oelworth Gardner 
Departme nt: Eco nomics 

Census data reveal that the percentage of farm operators in the 

v i 

United States that live off-farm is increasing. It has been suggested 

that thi s may be due largely to a shifting of residence off - farm . An 

a nalysis of factors influencing residence of farm famili es has been 

done at the national l e ve l. In addition, a cross section analysis of 

count y data wit h in states has been attempted. However , a purely local 

ana l ysis is n0 e dc·d to pick up the variation obsc ured hy agg regate data . 

The purpose of this study is to identify and eva luat e variahlc·s th~l 

might be expected to influence r esidence location, and to determine· to 

what extent residence s h ifting is actually occ~ ring . 

A theoretical mod el was developed to facilitate identification of 

variables that might be expected to in fluence place of residence of 

farm families. The mod el utilizes the concept of util ity and postu-

lates causa l r e latio n s hips bctw0cn certain i nd epe nd e n t variables and 

farm Family rvsidl'nc<". No attc·mpt is mad(· to c·s tim.'ltc· p.:tr;'lmctcrs that 

c·slahl ish a sta ti_s lic<ll n·laLionship hc·twc•c· n ind t• Jwnd c· nl variahlt·s :1nd 

!ilility s in e(• utilit y i s nonquantifiah/{'. l{ulht·r, th< · mndc • l i s uti-
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lized to logically deduce what variables might be expec t ed t o differ ­

entially affect residence on- a nd off -farm. The statistical t es ts of 

significance of the variables consists of determining whether the r e is 

a significant difference between on- and off -farm reside rs with r e ­

s pect to the variables in question. In order to mee t the data demands 

of th e study , a random sample of farm famili es living on- and off - farm 

were interviewed. 

Two basic proc edures were used in ana lyzing the data. Initially, 

all variables were t es t ed individually by a nalysis of variance a nd in ­

de pendence chi- s quare t ests . Next , the variables were e ntered int o a 

discriminant fu nct i on t o ascertain if there wa s some linear combination 

of all variabl es taken compositely that s ucc essfully discriminates be­

tween on- and off -farm r esider s . Tre ability of th e functions to 

accurately predict group membership was e ncouraging, suggesting pos­

si ble future use in identifying farm families most likely to shift 

reside nce. 

Desp it e the fact that the perc e ntage of farm operato r s r es iding 

off-fa rm in the two counties under st udy has bee n increasing, thi s 

s tudy failed to r eveal a trend to s hi f ting residence off-farm. Rather , 

it appears that the increase is large ly a result o[ farm operato r s 

e ntering agricul ture from the of[ -farm Sl•ctor . It is r (:c.: ognized, how­

ever, that Uta h may not be typlca l of the natio n a s a whole, a nd r c~i­

dence shifting may be taking place in many areas of the United States. 

In conclusion, definite sta t ements regarding the influe nce of the 

variables, that showed significance, on resid ence s hift s would be haz­

ardo us since very little shifting ha s occured. Interpretations must 

h(• couch(•d within thr framework of cliffcrc nt patte rns of living du e to 
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residence location rather tha n a fr amework of r e sidence shift s due t o 

differe nt patt e rns of living . In othe r words, the a nalysi s ha s more 

r e l eva nce to r es idence choice than to resid ence shifts . 

(128 pages ) 



I. INTRODUCTION 

The changi ng composition of t h e Ame r ican rural population is 

an estab li s hed fact a nd has been the su bj ec t of muc h r esearc h. 
1 

Urba n 

families are moving to the "co untry" to esca pe th e nois e and co nges tion 

of the city, while the migration of peo ple from the farm t o urban 

centers continues . The net result is a dec rease in rural population 

r ela tive t o that classified as urban, although in a bso]u t c te rm s th 0 

rura l population is increas ing a l so . In 1969, l ess than 30 perc0nt of 

all Amer icans were c la ssed as rural r es id e nts, compared to 60 perc0nt 

in 1900 and 95 pe r ce nt in 1790. 

Of notab l e interes t a l so i s anothe r more recent tre nd which may 

have far- r eaching i mp lication s . Census d ata imply that ma ny fami lies 

that depend on farming for all or part of t heir live lihood are es tab-

lishing residences off - farm (Gard ne r, 1969). If, in fac t, fa rm people 

are l eaving the fa rm as a p l ace of: residence , what are th e ir r easo n s 

for movi ng into town and will thu trend co ntinue ? Answers to these 

ques t ions mu s t be ob tained bc[orc adequat e soc iaJ and eco nomic plan nin g 

can be do ne i n bo th urban and r u ra l areas. That is , answ('rs t o th('s<· 

q uestions wil l increase t h e prt>hability that scn rcu land, capita l, :1 nrl 

huma n r eso u rces wil l be op tima lly a lloca t ed in th e int c·r<-·s t o[ a ll 

Amer i can s . 

A first s t ep toward finding these answers is t o make a detailc·d 

1
s ome of the mor e r ecent st udies are the fol lowing: Advisory 

Commis sion o n Intergovernmental Relations (1968 ), 1\ ea l e (1969), Bogue 
and llealc (1964 ), and st a t eme nt s by Dal e Hathaway a nd Senat or Fred 1~ . 

IJ.:trri s --Scnat<· Subcommitt e e on Covcrnmc nt Researc h (1968 ). 



a na l ysis o f th (• c en s us d ata . Th is w i. ] 1 be fo l lowe d by a theo retical 

c o nC(·pL ua l i:-:ati o n of the ph e nome no n of s h ift ing rural r e s i dence and an 

ide n tificat i o n of th e factors i n[lu ~ n c i ng i t . Th e impl i c at i ons of the 

co nc e ptual mod e l wi l l the n be empi r icall y t es t ed . 

National Tre nd s in Fa rm Ope rator Res id e nce 

Census dat a were us ed to tabula t e numb e r s of f a rm o pe rat o rs l i ving 

o n- and o f f-farm for various c ensus year s s ince 1940 (Table 1).
2 

The 

es tima ted numb e r of on-farm r es id e r s in 1964 i s about ha l f the numbe r 

e s tima t ed fo r 1940 (Table l, r ow 4 ). The de c r ea se ov er the e ntire 

pe riod is monotoni c wit h the l a r gest ab s olut e d e cre a se be tween 19 54 a nd 

19 59 c<..·n s u s y ea r s . Of course, mos t o f t hi s ] a r g(· de cline o vr · r th( · 2 5 -

y c a r period r esulted from f arme r s l <.; a vin g a g ri c ulture alto ge t h e r. So me 

o f the decrea se , howe ve r, could be attributabl e to th e f ac t that farm 

opera tors moved the ir r es idences off - farm but r emained in agricultu re . 

In ab s olut e numbe rs, the es timat e s indicate that there has bee n 

re lative l y little change ove r the pe riod in ope rator s li ving of f- f a r m 

(Tab le 1, r ow 5 ) . The fi gure in 1940 wa s approximate l y 329, 000 and wa s 

u p to 341,000 in 1945 , probably reflecting the fa c t that many farm 

o pe r a tor s move d off-farm to take part-time jobs to a ssi s t th e war e f fort. 

Th 0 year 19 50 s hows a subs tantia l d <·c lin (• from 19l~ 5 , hut t hj s i s proh-

ahl y atLJ- ihutah l (· to the uniqw · characte ri s ti c o f Lh( · 19 ') 0 C(• n s u s . ' llH · 

J9 'J O e numvra lion took place in Apr i I, wh e rL'a s in o th (· r y 1·ar s i.L was 

don e in Nove mber-Dec e mber. Many f;1nne rs that main t ain two r< ·s itl e n c<"s , 

o n e in town and one on the farm, es pe cially th o s e in th (· South, wc·n· 

a lre ad y in the ir fi e lds by April. A de tailed s tudy o f ce nsu s data s ug -

2oat a for Tabl e 1 we r e pre pa r ed by Gardne r (1969). 



Table l. Resid e nce of farm opera tor s in th~ Uni ted States , Cach~ 

Coun t y , and Sanpete County for c0nsus years 1940 - 64 . 

Un it ed States 

1 . Numb er reporting living 
on-farm (thous and s ) 

2 . Number reporting living 
off-farm (thousand s ) 

3 . Number not re porting 
residence (thou sands) 

4 . Es timated numb e r liying 
on -farm (thousand s ) 1 

5 . Estimated numb e r living 
off -farm (thousands)i 

6. Estimated pe rcent 
living off - farmii 

7 . Es t ima t ~ d numbers shifting 
res idence o ff-farm 
(thousands)iii 

Cache County 

l. Number reporting livin g 
on- farm 

2. Number reporting living 
off-farm 

3 . Number not reporting 
res id e nce 

4 , 

5 . 

6. 

Estimated number living 
on -farm 1 

Es timateq numb e r living 
off -farm 1 

Es timated perce~~ 
living off -farm 11 

7. E s timatt~ d numb0rs 
s hi [tin~ n ·s id c ncc 
or r- farm 

1940 194 5 1950 1954 1959 1964 

5 , 506 5,460 4,982 4,392 3,231 2, 770 

314 337 268 290 266 291 

27 7 62 132 100 207 93 

5 ,768 5 , 51 9 5 ,107 4 , 486 3 , 4 22 2 , 854 

329 341 275 296 282 300 

5.4 5.8 5 .1 6.2 7.6 9. 5 

25 - 38 52 53 60 

1, 862 2, 069 I ,866 1,842 1, l,l)7 I ,2 36 

324 154 166 258 221 36 1 

67 4 53 84 176 )6 

1 ,91 9 2,073 1' 915 l '916 1, 55 9 I , 2 79 

334 154 170 94 245 374 

14. 8 6. 9 8.2 12. 3 13.6 22.6 

- I 76 26 
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Tab lc l. Co n t inuuJ 

1940 1945 1950 1954 1959 1964 

SanEete County 

l. Number reporting livi ng 
on-farm 510 859 826 971 590 359 

2. Number reporting liv ing 
off -fa rm 813 724 646 372 323 437 

3. Number not re porting 
residence 103 98 20 86 15 

4. Estimated numb e r living 
on-farmi 550 861 881 985 646 366 

5 . Estimated number living 
off - farm 976 727 689 378 JSJ 1,4 5 

6. Est imat e d percen t 
living off-farmii 6 1. 5 45.7 43 . 9 27. 7 35.4 54.9 

7. Est imat ed number 
s hifting residence 
off - farmiii - 361 -29 -22 0 76 158 

Source : u. s. Cens u s of Agr iculture 

ii 

i i_i 

Those not repo rting r es id ence we re dist r ibuted among on-farm res i-
d e nee and off - farm r es id e nce by t he same percentage in th ese group s 
as those who d id report re s id e nce . 

Row 2 
Row + Row 

Tht· fo ]] owi ng i s an expla nation of how these figures were cs tim:ttc·d . 
It was ass ume d that operators l ivi ng o ff - farm left ag ricul t ur e at 
th e sam(' r atC' as t ho se• liv ing o n - farm . Th e rat e of decline hC'Lwc•en 
1940 a nd 1945 for exampl e was 3 .9 percP nt fo r t he U. S. as a wh o le . 
Had th e r e bee n no s hifting of op <..! rat or residence f r om farm to off ­
farm , th e refo re , it might be cxpec t ~d t ha t th e re wo u ld have been 
329 - (329 x 0.039) = 316,000 operators living off - farm in 1945. In 
fact, 34 1,000 lived off-far m. Und er the a ssumptions above , the n 
25,000 must have moved from res i dences on th e farm to res i de nc es 
off the farm. 



gests that many o f these farm ope rators who reported on - farm residency 

in April likely would have reported off - farm residency had the census 

been taken in November - December as us ual, since by thi s time they wo uld 

have moved back to their nonfarm homes . 

The fact t hat the total number or operators living off-farm in 

1964 \Vas about the same as in 1940 d<." se rves corrune nt. On th e s urfac e: it 

wo uld appear that the tre nd mi ght be for many on - farm operators to l eave 

agriculture altogether (accounting for the large diminution of on - farm 

res iders over time) while off - farm operators remain in agriculture since 

their number is reasonably stable, It may be , however , that off - farm 

operators are leaving agric u lture at about t he same rate as on - farm 

operators bu t the trend is ob scured by a change in the compos i tion of 

the off - farm g roup . That is, those leav ing a gr iculture from off - farm 

reside nce could be almost completely offset by operators entering agri ­

c ulture as off-farm resident s or by opera to rs ente r ing the off - farm 

group from the on - farm group. It is assumed that the latter reason 

prevails . 

How many operators are shifting residence off - farm between census 

years? Unfortunately , thos e who move , if in fact a s h if t is occ uring, 

cannot be identified from information contained in the census . It is 

possiblL·, however , to rough ly es timate the number who move to off-farm 

rcsidC'nccs (Tabl<· I, row 7) . Thc~·w <·st imat (•S were obtainl'd in th P 

fo .lJ.ow ing way. 

Jl is ass um<·d t hat op0raLors I i v ing off-farm l t:.:Jvc agriculture: at 

the same rate as t hose havi ng o n- farm r<..!s i Uc·ncc·s. The total number or 

farm operators i n the U. S. dec lined by 3.9 pe rce nt between 1940 and 

1945. Accordingly, applying this rate to off - farm r es iders, we might 



have expected 3 16,000 in 1945 had there been no residenc e sh ift s. 

Inst ead, act ually 341,000 lived off-farm. This implies about 25,000 

shifted r es id e nc e from the farm to town. Empirical analysis should 

t es t the rea so nable ness of the assumptions used t o develope these data. 

The negative figure (-38,000) in 1950 implies a s hift f rom off -

farm to on-farm residenc e . This figur e , howe ver, probably r e fl ec t s 

t he e numeration problem with th e 1.9 50 census , alluded to above , rather 

than a real r es idence moveme nt off - farm . With the exception of 19 50 , 

the tre nd over time i s for greater numbers of operators to s hift r~s i-

de nce off-farm. 

The data s trong ly s ugges t that those operators who live off - farm 

are not in the process of abandoning agriculture a ltogethe r . The y are 

just as viable as a group in agriculture as the on-farm res id e rs as 

indicat e d by the fact that the ir farm incomes , on th e average , are 

g re at er a nd t hey have expand ed farm s ize over time ju s t as rapid l y a s 

the on- farm g roup (Gardner , 1969). 

Th e time trends of o pe rator reside nce ca n be easily see n in th e 

percentages of farm familie s living off-farm (Tabl e 1 , row 6 ) . The 

5 .4 to 9. 5 pe rc e nt increase from 1940 t o 1964 i s a s ignificant increase . 

I t takes on greater mea ning when one r ea lizes that thi s is a nat i o ~ al 

l'l·:?ra~ r.· a nd some states have a much higher pe rcentage of off -farm resi -

dency. Utan, which ranked highes t in th e pe rc ent of farm operato r s 

living off - farm in 1964, had 26 . 3 perc e nt off - farm resid e nce compared 

to 17.2 percent in 1954 .
3 

This is an increase of 9.1 pe r ce ntage point s 

in just 10 years . Texas, which ranked fourth in 1964, s howed 21.4 

pe r cent c ompared to 12. 6 pe rcent in 1954 . Whvn viewed on a c ounty 

3
sou rc c· : Unit vd Stal<·s Census of Agriculture . 



hasis, svvcral Texas counties reported over GO percent of the farm 

operators Living off - farm in 1964 , whil e s e ve ral counties in Ctah ex ­

ceeded JO percen t for the same year . Data with r espect to residence 

of farm o perato rs in Cach e a nd Sa npete Count i es of Utah ar~ g ive n in 

Table l . The es timated percent r esiding off - farm has increased stead ­

ily in Cache County si nce 1945 and in Sanpe t e County s ince 1954. The 

1969 census, alread y take n but not compiled and analyzed, wil l be 

wat ched with interes t to ascertain if the county, s tate , a nd national 

trends have continued s ince 1964 . 

Review of Lit e ratu re 

In recent years the c hanging residence patterns in th e U. S. have 

s parked an i n teres t among soc iologist s and economi s t s and co nc e rn 

amo ng perso ns involved in planning for the f uture . Marion Clawson 

(1966) ha s probed the area of r ural se ttlement pa tte rns . Br i ef ly, he 

s uggests t hat more and more farm ope rators wil l s hift r es id e nce from 

the farm t o urban cent e r s or a t l ea s t will es tabli sh resid e nc e neare r 

to larger towns , because of t he advantages in purcha sing fa rm input s , 

home supplies for consump tion, and othe r se rvices . Prese nt - day farm 

famil i(·S purchase more of t hv ir consumptive items than did t h(· ir 

a ncestors. Fres h vegetables a nd miJk are l ess frcqu(_·ntl y p r od ucc·d o n 

t he farm than i n the past . Farmer s mu st deal with govv rnmc n tal agr·nc i cs 

mor e a nd more r egarding farm progr ams . Such agencies t e nd to locat e i n 

larger towns , ge ne rally t he county seat. Co nsolidation of school s 

force rural children to spe nd mor e time o n buses , with the conseque n t 

loss o f oppor tunity to participate in many extracurric ular activities . 

Al l of these fa c tors s ugges t adva ntages of living in or ncar to large r 



towns than ma ny prese nt- day farm f amili~s now live . It i s not o n ly a 

ma tt er of qua nt ity of good s and se rvic es ava ilable , but qua lity also . 

A number of s tudies have been mad e in regards to labo r mobi lit y , 

place - to -plac e migration, off-farm mig ration, e tc. Very little ha s 

8 

be e n do ne , howe ver, by way of actual a naly s i s of the phenome no n of 

shi f ting reside nc e of farm families . Possibly the fir s t attempt at 

a nalyzing t he factors in f lue nc ing r eside nce s hift s of farm families was 

don e by Ga rdne r (1 969 ). He approac hed the pr oblem on a nat ional leve l. 

Usi ng regress ion analysis , he t cs t0d t he hy pothe s i s that r es id e nc e l o ­

ca t ion was influenced by s uc h factor s as t y pe o f fa r m, g r oss s ales , farm 

te nu re, a nd condition o[ th e [a rm dwelli ng . Clifford (1971) con t inued 

wh e re Gardner l ef t off by doing a cross sec tion analysi s of count y data 

wit hin stat es . Th e prese nt study will bring the empi rical t es ting down 

to the loca l level by ana l yzing th e va riation of s e l ec t ed variabl es 

within countie s. 

The th eore tical framework upon whic h t hi s stud y i s based treats 

time as a cost of consumption a s we ll as a cos t of production . Although 

time r ece i ves no spec i al treatme n t , it i s somewhat unique . It may , 

therefore, be worthwhil e to r e view the works of othe r s g iving s imilar 

tr eatment to time. The basic concc· p t is s imilar to th~t used hy Rcckc·r 

( l 965 ) i.n hi. s articl e dea li.n r; with t he· a lloca tion or time . lie• s aid 

t hat due· to the· S('cu l ar dec lin l' in t hv work week, " ... t h e· .:t llocal i on 

a nd c f[i c i c· ncy of nonwor king tim1.· may now be mor e impor ta nt lo economic 

we l fare t ha n that of working time .... " In hi s mo de l he Lrca tcd con ­

s umptio n as the production of uti li ty , wit h time being a princ ipal 

factor in the production function. 

Si nce Bec ker's pioneeri ng a rtic l e , oth e rs have used the notion of 



lime as a cost of consumption. Johnson's ( 1966) article entitle d, 

11Travc 1 Time and The Price of Lc isur(.' 11 cone ludes that 11 
••• th e typica 1 

individual .1ltPmpts l o ma xim ize ulilit y by economizing on the use of 

lim(· as W( ' ] 1 :Js his usc of mon(!y, -tntl th.1t l e isure and ~.vork arc distinc t 

c hoice variah!('s in the decision process ." Lind e r (1970) was in th<.: 

proces s of \Vriting a book e nt itled, "The Harried Leisure Class" when 

Becke r' s article was published. Their basic a pproach was th e same. 

Lind er s uggests that economists have ignored the fact that consumptio n 

r equires time. He arg ues t hat they have conveyed the id ea , " ... that 

t he us c of time off the job is a noneconomic phe nome non and that eco ­

nom i c grow th res ul ts in the decreasing scarcity of time . 11 Mor eover, he 

s tates t hat if time is .1 scarce r esource, which it s urely must be, then 

11 
•• • it must be subject to the ('conomic laws that rr<.:vai 1 in th e: econo ­

mist ' s univers0. 11 That is, tim e' must be alloc;Jtcd in suc h a way as to 

maximize utility. Suc h is the role of time in the theoretical frame­

work of t hi s st ud y. However, it is o nly one of several factors that 

must be op timally al l ocated to ach i eve a maximization of utility. 

Harris, Tolley , and Harrell (1968) developed a model which attempted 

to explain re s idence s i te choice using, among ot her variables, a variable 

they r e ferred to as a me ni ty. In other words, they suggested that people 

place a va lue on su rrou ndi ngs and th is i n turn i nfluc ncvs the· price· rlf 

h omr· !.; il (·s; ;md Lhat " ... tlu · llnu s(• h o l tl rnaximiz(.'d sat l sfacl i nn from con-

to C(• rt n in co n s tr ai nt s , o n <· of whi ch i s :1 t i tu(· constr;l in l. This i !.; 

simi lar Lo tlu · co nsideratio n g i vc·n to pnvironm('nlal fa clurs i n Lh l s 

st udy . That is to say, a n cnv i ro nmcntal factor such :ts "th e.· wide opc·n 

spaces " may satisfy a need or a wa nt and, thu s , yields utility. 



10 

In s ummary , an analys is of factors influencing r es idence shifts of 

[arm famili es ha s bee n done at tht· natio nal level . In addition, a cross 

section a naJ ysis of county data within states has been at tempted . Jlow ­

cvc r, a pu re ly local a na lysis i s needed. This is to be done withi n th e 

framewor k of a utility model . lli s torically, the time cos ts of c on­

s umption have been i gnored. The point of de parture, as far a s the 

mode l i s concern ed, is that time , as a sca rce resource , i s tr eat ed as 

a cos t of consumpt i o n. 

Stateme nt of Proble m 

Demographers predict growth in the tota l populati on of the U. S. 

New school s , hospitals, roads, a nd o ther public expenditures must be 

planned for now to ac commodate thi s increasing population. A problem 

lies in knowin g where to build these facili ties . Inves tment s in f ac ili­

ties that are und e rus e d af t er a few yea r s, because of s hifting r eside nc e 

patt e rns ,are costly t o soc i ety and a n e ffort must be made to increase 

the probabilit y that s uch facil ities wi l l b e buil t in the " bcst 1
' 

locatio n. 

Although the total mi gration problem needs to be t horoughly probed , 

it i s beyo nd t he scope of thi s s tudy . Only t he alleged s hift s in resi ­

dence of farm families wil l be inves tigated . An und e r s tanding of t he 

factor s which influence r esid ence lo cation of farm families would he 

he lpful to policy make r s and planners at all l eve l s of go ver nme nt as 

well as to de c i s ion make r s i n privat e industry . It i s recogniz ed, ltow­

c•ver, that th< · v nt ire popuL1ti o n o r a g i ve n an: rt mu s l lw co ns id C'rcd 

wh e n d <'cis ion s an• made . 'I' ll <· purpos(' o[ thi s ~; turl y i :; ! o LIH·orvli ca ll y 

d <." l <• rmin v t lH· rac l ors thi.ll inrlu<·I1CI' r<·sid C'Ilt'(' lo cation or r arm rami I i<· :; 
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and test them empirically. Gardner (1969) has done it using aggregate 

census data at the national level, and Clifford (1971) has done a cross 

section analysis of county data within states. Hm·1ever, there are 

variablt·s that appear a priori to have causal significance that Gardner 

and Clifford were unal1lc to t est bl·catJ s e or the nature of the data with 

which they were working. Hence, a purely local a nalysis i s needed. 

Proc edure a nd Methodo logy 

A theoretical model was developed to facilitate i dentif ication of 

variables that mig ht be expec t ed to influence place of residence of farm 

families. The model utilizes the concept of utility and postulates 

causal relationships between certain ind epe nd e nt variables and farm 

fami ly residenc e . No attempt is made to est imat e parameters that es ­

tablish a statist i cal relationship between the independent variables 

and utility sine(' utility is nonquantifiablc. Rather, the: model i s 

utilized to logically deduc e what variables might be cxpcc tl·d to dif­

ferent ially affect residence on- and off-farm. That is, s pecific 

variables are deduced from the model by examination of each of the 

production functions within the fra mework of relevant constra int s , at 

the same time relying upon a basic knowledge of both the theory of the 

firm and the theory of the household. 

The empirical data were taken from samples of farm fami li es from 

Cache and Sanpct0 Counties in Utah . The se counties were chosen for 

sl·vera J r easo ns. First, it wa s nl·cessary to sclc:ct counties with a 

suf[i ci(· nLi y largl' farm pupu laLion to l·nsurc that an adcquatt: samplC' o[ 

orr-rarn1 rl'sidents could hl' oht:tin(·d. Sc·condly, it seemc·d cJesirald(· Lo 

select cou ntic•s having at least soml· differences in production palt(·rns 
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and enterprises . Thirdly, it seem~d appropria t e to choose counties 

having differe n t economic structure s . The existence of a city the size 

o[ Logan, coupled with the presence of a university, make s Cache County 

di ff erent than Sanpete County where the largest town has a popula tion 

of l ess than 2,000. 

Lists of all persons e nga ged in farming were obtained from County 

Agricultural Stabilization a nd Conservation (ASC) offices , and hence, 

included operators of noncommercia l farms as defined by the Census 

Bureau.
4 

Two samples were taken from each county--a sample from among 

those who live on the farm and one from among those who live in town. 

Data pertaining to the 1970 calendar year were obtained through per-

sonal interviews. 

Two basic procedures were u sed in analy zing the data. Initially , 

eac h variable was tested individually to ascertain if there was a sig-

ni ficant difference in t he data obtai ned from farm families living on -

farm a s compared to those from farm families who live off-farm, Next , 

al l variab l es were ente r ed into a discr iminant function to determ ine if 

there was some linear function of the variables that successful l y di s -

criminates between on-farm a nd off - farm residers . The data for each 

county were analyzed separately then aggregated a nd a nalyzed co l-

4 connn('rcial o pe rator s arc cJ('ri.n<·d as t ho se with ann ua l sa l c.·s of 
farm prod uct· or at leas t $2500. and t hose with sa les less th.1n $25 00. 
provid('d t h t• Up('rillOr is und <'r .:.tgc h) and did not WOrk orr lh(' (ann 
JOO days or mor('. TIH·rc was no way or r eadi ly dist i_n guis lting h1·twC'<·n 
commcrciaJ a nd noiH.:omml'rciaJ op<."ratur s f rom these l isls. llow<·vt· r, s ine<: 
Lhc census dat:J d.iscusst·d ('il r.l L<.'r in c lwlc_· all f arm orcrators , i. l S(•(!mt-d 
approriatc to do so in the analysis . Noncommercial farm opc_· rators ar<· 
a part of th<· tota l group and the same.· implications for resource allo­
cation a nd pla nning for th e future· app ly . Moreover, the in[Juc·nccs uf 
many of the variables of the model arc not restricted to commercial 
operators alone. 
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lecti v~ly . Nex t , the exact same procedures we re followed in analyzing 

the data aft e r al l noncommercial farm operators had been exclud ed from 

the sampl es . 

A third step in the empirical t es ting was a demand analysis of 

dive rsion activities s uc h as movies , concert s a nd plays , sw imming , 

bowling, etc., to t es t the hypothesi s that farm famili es who live on 

fa rms consume l ess o f these it ems than do farm families who live in 

towns . The rationale be hind this hypot hesis i s that time an d trave l 

c o s t s i 11c r cas<• th~ price of co n s ump tion , and as the distance to th e 

place of consumption increases the quantity d~manded goes down . A 

c omplica tion of this aspec t of the s tudy wa s thnt s ome (arm fam ilies 

live in towns which have none of th ese rec r eational faci lities , and 

thus mu s t trave l farthe r to cons ume th ese items than do some on-farm 

residents . 
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II. A MODEL FOR ANALYZING RESIDENCE LOCATION 

Res id e nce si te choice embodies more than mere decision-making 

based on costs . It involves s ubj ective eva luation of future ga ins and 

losses in utility from various alternatives. Trad itionally, in a sc i-

cntific sense, economists have been conc ern~ d with measurable costs in 

predicting tl1e behavior of rational, utility-maximizing, deci s ion-makers. 

In this sense, Jcci.sion-makcrs do nol c hoo s e·. As l~uc hanan (1969) puts 

it, " ... they behave predi c tably in rt's ponsc to obj<.:ctivc ly-mca s urabl c 

c hanges in their e nvironmen t. rr The researcher has no a ltcrnative but 

to rely on objectively measurable data. In the strictest sense, a s ub -

jective model cannot be t ested, The theoretical model used in thi s 

st udy serves only as a guide to identifying variables ,;hich the farm 

family subjectively evaluates in making a r eside nc e si te c hoic e. Thus, 

only indirect tests of the model are possible. That is, only hypothe-

se s based on obj e ctively measurabl e data, as tht·y r e late to the sub­

j ective model, can be tested. 
5 

A ba s ic as s umptio n i s that [arm househo ld s are simu l ta nt·ous Jy ha th 

product:rs and consumers. Thus, n·gardlt.:ss of whether th vy live on or 

off the farm, th ey make both production and consumption <.1<-cisions. 

Hence, both the theory of the f:irm and the theory of the household are 

relevant and mu s t be incorporated into the model. Assuming rational 

5A model does not have to he empirically t ested to be useful. 
Models arc a re s ult of ".,,a d esi re to be more! systematic in tracing 
theoretical relationships (Beac h, 19 57 )." Thc·ir u scfulnl! ss comes in 
s hedding light on the topic In 'IU<·stion. lis Robert s (1969) put s it, hi s 
model 11

, , , On l y SC' rV(•S tO provid(! in s i g ht to lhl' probJc •mS of <1 dynamic 
s oci('Ly and ;t [so through which mon· meanin g ful 'ftH·sli.nns ca n lw rai s (·d." 
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behavior , scarce resources will be allocated among competing consumptive 

and productive a ct ivities in such a way as to maximiz e utility. One 

such var iable t hat deserves special attention is time, since time is 

considered a basic r esource in both cons umptive and productive 

ac tivities of the mod e l. 6 

In traditional production theory, time, as a factor of production, 

enters the production fu nction indirec tly in terms of an opportunity 

cost . An hour of labor time, if utilized in one enterprise , cannot be 

used in another. The theory of the hous e hold, however, has historically 

7 
ove rloo ked time as an opportunity cost of consumption. Time is 

utilized in activitie s necessary to sustain life (eati ng and sleeping ) 

and other act ivities , such as working , going to a movi e , reading, etc . 

Thus, for any give n time period , an individ ual can increase consumption 

time of a particular activity o nly at the expense of one or more othe r 

ac tivities . Hence, there is a direct opportunity cost attached to time 

as a basic resource of consumption. 

Farming is relatively fr~c of inst itutional constraints on the 

numb e r of hours a farm opera t or ca n woLk. lienee , th e operator is ''[ree 11 

to allocate hi s time among t he various productive and consumptive· 

activiti(·s facing him.
8 

lt should h<· ('mpha sizcd , how0vcr, that it is 

thP farm hous<·hold and not just the farm opvrator that i s the utility-

maximizing ('ntity of this modl·J. Thu s , thr · farm ho useho ld employs tim(· , 

labor, capita l, a nd mana gement resources in three basic prod uction 

6This ap proac h was taken by Becker (1965) in his article clealing 
with the allocation of time . 

7For a very recent exception , read Linder (1970). 
8

There may be institutional restrictions on the number of hours 
h e or o ther members of hi .s family can work in off - farm c·mp loymc nt. 



a c tivities i f co n s umption can b e c on s id e re d as productio n of util i ty : 

1) Consumption it ems that dire c tly e nt e r the c o n s ump tio n f un c t io n 
a nd thu s produce utilit y ar e produc e d by combining time and 
quantiti e s of commodit ies ( goo ds and se r v ice s, b o t h t a n g ible 

2) 

3) 

or int angible, wheth er marke t allocated or prov ided by natur e ). 
Let the quantity of th e ith such con sumption it em be de not ed 
z i (i= l, ... m)' where 

q 
2 i ~l zik 

a nd zik r e pr esen ts th e con s umption i tem i fo r ea c h o( t he k 
member s of the hous eho ld . Th e logic of bre aking t h~ Zi down 
into individual family memb e r compon en ts st e ms f rom t he 
vari a tion i n tastes, prefe r e nc e s, and need s a mon g members 
of th e famil y . Each member consumes a differen t 11 bun d le" o f 
goods althoug h some ite ms may be consume d in e qual amounts 
by several or all members of the hou sehold. 

Time and other resources are c ombined in orde r to produce farm 
products. Let the quantity of the jth product be denoted Yj 
(j=l, ... n). 

Time and other resource s ar e combined to produce income by 
working off the farm. Let W denote h<JU seholcl income £rom 
off - farm emp l oyment where : 

q 
W = JS 1 wk (k = 1, ... q) 

a nd wk r e prese n ts th e income of th e k th memb <..: r o f t he hous <..: ­
ho ld . 9 

As sumptions 

Th e farm family is assumed to choose tho se options available to it 

which wi ll maximize utility. On e such option is whethe r to live at th e 

farm or in town. 

9
Thc justification for bre aking household income down in this 

manner i.s that in some famili es mor e than on e member ma y wor k a nd wage 
r a tes will not l.ikcly be equa l ror all member s of th e r omil y. Ho r eov e r, 
in c ome i s not only;} [unction or the wa ge rat e hut a l s o ·1 fun c tion or 
time worl«·d , nnd the productjvi ty or Lime m,1y also vnry :nnon g memht·r s 
or tiH· housL'IIn ld. L<lt(:r diSCIJ.'i S iOII S or time ilip !JLS :md !IH · opporl l l ll il y 

cost or L i ml' wi I J make thi s ju s t i I ic:1Lion more <•pp; tn ·rll. 



Let perfect competition in both factor and commodity markets b~ 

assumed. That is, there is f r ee mobi lity of resources, products a r c 

homogeneous, and decisions a r e made under conditions of certainty since 

fa rm fami li es , as both producers and consumers, are assumed to have 

perfect knowledge of costs as well as prices. Moreover, a short run 

prod uction funct ion is assumed in which the supp l y of l a nd and capital 

(both fixed and operating) is constant . Thu s, changes in output must 

be accomp li shed by changes in the usage of variable inputs. Time spent 

in work and consumption is variable an d is sub j ec t to diminishing 

marginal r eturns (utility) in both types of activities . It is assumed, 

moreover, that work and consumption can be st rictly sepa r a t ed so that 

pr oduction functions are independent and no utility is derived f r om 

w()rk on thE! fa rm apa rt from the income r ec ieve d. That is, it i s the 

income f r om work and not the work itself which y i e lds utility. 

Production Functions 

The production function for consumption items wh i ch dir ec tly enter 

the utility func tion can be exp r essed as follows: 

(i 
(k 

l, ... m) 
l' ... q) (1) 

where is a matrix of market good s ,
10 

e is a matrix of collective x ik ik 

good s or non -market goods, hereinafter r eferred to as env ironmen t al 

10
1n the case of consumer dur :1 hl cs , the x r efe rs to the se r v i ces 

y i e lded by the goods. 



goods , l l and T~k is a matr ix of time i npu t s used in produc i ng th e 

u til i t y of t h e i t h c ons umption i t em. 
12 

Not a ll member s of t he f ami ly 

18 

will ha v e iden ti ca l consumption pa tt e rns . Mor eove r, not a l l cons umption 

i t ems will r equi r e a ll thr ee componen t s. lienee , it s eems ap prop r iate 

to expr ess each with doubl e s ub scri p t s . With r es pec t to the t ime e l cmL' nt, 

c 
t he matri x 1' i k a ppli es t o ha th market and env i ronme n t al goods. ~~~ c ~ 1 

memb e r of t he household comb ines marke t and /or env ironmental good s wi th 

t i me to produ ce othe r bas i c commod i t ies t ha t d i rectly e n t e r t he uti li ty 

function. Express in g T~k as a matr ix of time inpu t s a llow s t he d i ffe r -

entiati a tion of time a ccordin g t o t he time of day or t i me of week as 

we ll as according to each individua l memb er of t he fa mi ly . The r eason 

fo r thi s is that s ome activiti es a r e engaged i n during t he day an d o t her s 

at n ight, and s ome on w~ eken d s a nd others durin g th e week . Mor eove r, 

not a ll activities may be en ga ged i n by ev e r y memb e r of the hou sehold. 

I n shor t , t he opp ortunity cos t of t ime dif fe r s ac cord i ng t o time of day 

and time of wee k a nd amon g the dil [crcnt memb er s o f th e family. fo r 

simplicity , it i s as sume d that th e x ik' e ik' a nd T~k can be a gg r egated 

ove r t he individua ls to yi e l d famil y pa rame t e r s i n th es e same va r iab le s. 

Thu s , the summat i on of zi over k in (l) ye i l ds th e a gg r ega t e pr oduc tion 

11
Envir onme nta l goods refe r s to both th e collective good s prov id e d 

by n a ture, whi ch a r e usua lly con s i de r e d a s b e ing available in th e 
ucountry 11

, and public goods an d s ervi ce s pr ov ide d by public e xp e nditures 
a t th e va r iou s l eve l s of gove r nment and which may be qu i t e dif f erent i f 
one live s in town r ath e r than on t h e f arm. Such good s a r e treat ed 
s e pa r a t e l y f r om ma r ket goods since no mar ke t price is involved; how ever , 
i11 s ome case s th e re may b e a con s umption outlay . 

12
Th e s up e r sc r i p t c r e fer s t o time use d i n c on s ump t i on to d i f [ercn ti­

; l t (: tim(' u sc·d in thi s way f r om time 11ti l izc tl in pr odu ct i on on the fa rm 
(Tijl nnd work of[ til L' f a rm ('I'~) . 
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funct ion for th e househo ld 

(la) 

which is the r e l evant production function of th e model for basic 

consumption items . 

The production function for farm product s is 

Y. 
J 

1, .. ,n) (2) (j 

where Lj is a vector of land inputs, Cj is a vector of capital inputs, 

and T~ is a vector of time inputs (includes labor and management) used 
J 

in the production of the various j ' s . (The bars above L and C deno te the 

sup ply of these i nput s is fixed , which seemed appr opriate fo r the 

problem at hand.) The vector Tp is t he sum of the time inputs of each 
J 

memb e r of t he fami l y in the production of the various j ' s. 

Th e possibility of joint products should now be evident , since the 

activities of consumpt ion an d production can, in some cases , be carried 

on simultan e ously . A consumption activity , such as watching a sunset , 

can be e nga ged in at the same time one is plowing a field . Thus , time 

hecomes a factor i n the joint produ ction of a basic consumption item 

(wldch en t e rs the uti lity fun ction dire ctly ) and a farm connno d ity . If 

joint produ cts .1re consi d erl· d imporlilnt , they cou ld l'<Js i l y be h<Jndl(·d 

in t\1<• nHHle l by surmnaL: ion or the ul i I i. t. ·i es of Lll{' _joi nt produ cts 

(Mishan, 1969) . 

The production function (or olf-farm work is 

(k 1 > • •• q) (3) 
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whe r e Wk is a vector of n e t wa ge r a t es f or off- f arm \..rork, 
13 

an d T~ is a 

ve ctor r e pre senting total e xpe nditure of time i n o ff-farm employmen t hy 

e ach mc mh c r o f the hous ehold. Ve ctor s i n s t e ad o f s c a lar s a r e use d s i n c e 

i n s om e cas <.·s mor e than one me mb e r or th e household e ngagE!s in off -farm 

work. Moreover, wag e rates are likely to diff e r among indiv i dua l s of 

th e s ame family. Since the production function for off-farm \·JOrk h c1s 

been vi ewed separately for each memb er of the household, th e aggr ega t e 

fu nction can be obtained by summi ng (3) over k which y ield s 

w = w(w, r") (Ja ) 

where W is a wei ghted average wage r a t e f or the family, where the we i ght s 

are th e hours spent by each f amily membe r working off the farm. 

Maximization of Utili~ 

The production functions (or th e three ba sic producti on a ctivities 

o( th e [ arm household arc (la), (2), a nd (Ja) . Following th e ass ump t i on 

thnt f o1nn households arc utility mnx imizc r s , th e utility fun c t ion t o be 

m~ 1 x imi z e d i s : 

u 

subject to a resource constraint 

z ( ) ) 

wh<.'rc h is an e x pcnditurL· function o[ z .i and /'. is the bound on 

c.: onsumpl i o n resourc.:l·s. 

l{< · c : l l l in~ produL: t ion ltnl <.: tiou (! :1), l:f)l)SUmptiml it l'ms ." 1["< · t.:% prc ·ss<· d 

JJExpc ns <·s consc·qucnt to orr-rnnn wo1-k may jnclud< · suc h itc·ms a s 

babys itting and travel e x pe nse. 
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a s functions of market goods, e nvironmental ~oods, and time , He nc e , z 

can be broken down into three component constraints. In some circum-

stances the env ironmental constraint can be accepted as a given if th~ 

ind ividual family is powerl ess to alte r the supply . In this case 

E E (6 ) 

Often those envi r onment a l goo d s pe culiar to 11 c oun t ry l i ving " are '' free '' 

to t hose who live in the country. Some of these also can be consumed 

by ur ban dwe ller s at the expense of taking a trip to t he country. If 

time and income constraints a r e relevant for e nvi r o nmental goods , they 

should be incorporated in the constraints as shown be low . Likewise, 

some public good s which are a cha r acterist i c part of urban li f e a rc not 

as cheaply consumed by rura l res iden ts . For example , the public library, 

city parks, museums, etc., a r e open t o anyone , but those who live. out 

of town must incur e xpense , both in time a nd trave l, to consume these 

items . 

The market goods constra int can be written as 

m 

~ P~x. 
i= l ~ l. 

m 

~1 P~e. 
l l 

(7) 

where P~ is a vector of unit prices of x
1
., P~ a r e th e ma r ket pri ces of 

l J 

the Y. , C 
J 

c 
a r e th e uni t costs of produ cing the Yj' Pi i.s a vector of 

tn1it pri ces (c.'x pc.ms cs ) assoc ·i atcd witl1 con s umin g e n vi.ronmcnt:t 1 goods , 

and Pi .:J r c.' tlH.! cn vironmcnta l good s wl•ich hav l" :1 consumption c.·xpenst! 

associated with th em . In o th er words, t he market goo ds constraint is 

equa l to net fa rm i nc ome plu s net o f f -f arm income of t he f a rm fami l y 

less wha t is spen t i n cons uming environmenta l goods. In thi s framework, 

marke t goo d s and envi r onmental goo d s should be con side r ed togethe r and 
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equation (7) can be rearranged into a total goods constraint of the form 

n 
( 2: y .PY. 
j=l J J 

The time constraint can be written as 

T 2 
i=l 

n 

T~ + L 
1 j= l 

(7a) 

(8) 

where T is the total time available for consumption, fa r m work and off-

farm work. Since sleep and other activities necessa r y to sustain life 

a re considered as consumption items, T equals maximum t otal man - hours 

available to the household per relevant time period . 

The production functions for basic consumption items (la) can be 

written in equivalent form as 

t~Z. 
1 1 

x . _ a. z. 
1 1 1 

e. b. Z. 
1. - 1 1 

where t~ is a vector of time inputs per unit of Zi, ai is a vector of 

inputs of market goods, and bi is a vector of inputs of envi ronmental 

goods per unit of Zi, That is, t~ is a functional parame t e r r elating 

T~ to Zi and ai and bi are functional parameters r elat ing xi and e 1 

respectively to z
1

. 

While it appears that the problem at hand is to maximiz e the 

(9) 

utility function (4) subject to th e multiple constraints (6), (7), an d 

(8) and to the production r e lation s (9), it is easily shown that the 

rrohi('TI\ c.Jn IH~ rl'dUC(~d Lo the m;1xi.mi %a lion of (4) subject to a singlt' 



constraint. Sinc e the envi ronmenta l goods are either present or not 

present, the physical constraint (6) is unimportant for thes e goods. 

When pr ~sen t, the time constraint (8) and an income constra i n t may be 

important. 

Let th e time constra in t (8) be rewritten in equivalent fo rm <lS 

g: Tc. 
T - i=l 1 

recalling f rom equation (la) t hat T~ includes time spent consuming 
1 
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(lO) 

envi r onmenta l goods as well as ma rke t goods. Substituting the equivalent 

of Tw from (10) into th e goods constraint (7a) yields 

n 
( J: y .PY 

J·=l J J 
(ll) 

wh e r e the e
1 

represents on l y tt1o se environmental goods which have a 

travel expe11se associate d with their consumption and th e P~ represen t s 

the trave l e xp e nse of the ith good. Those environmental go ods Hhich 

have no costs whatsoever associat e d with their cons umption can be 

omitted since the only r e levant constraint is time and T~ in (11) 

inc ludes time spent consuming environmental as well as market goods. 

When equation (ll) is re-arranged and values f rom (9) are substitut ed 

into it, the r esult is a single constraint of the form 

~ 
i = l 

n 

j~l Y{j) + Tw (12) 

l·:qt la t ion ( l 2) C:lll IH.! inlerpreted ;]S follow s: Tltc ~ sum of the pricl' or 

goods n11d til l' consumption time per tmi t o[ %i plus th e...: opJH>rtu ni t y c ost 

u[ time spent in on-farm work is ('quaJ to net income from farm rroducti.on 

plus mon ey income that would be received i f all available time v1er c 



expended in off-farm work. That is, the amount of resources (both time 

and goods) available for production and consumption activities on the 

left are constrained by the amount of resources on the right. 

To simplify handling of the constraint, l et 

6
1
. _ P~a. + P~b. + t~w 

~ 1 1 1 1 

so that the total resource constraint (12) can be express ed as 

m n n 
2: 6

1
. 2

1
. + 2: Tpw 

i=l j=l j 
( L y .P~ 

j =l J J 

with this maximization problem becomes 

L(Z, !.) 
n 

u(z) + A[<6z + E TP w) 
j=l J 

n 

j~l y jcj) + TW 

n 

>· Y c - rw .l 
j-;;l j j 

(13) 

(14) 

(15) 

In order to y i eld a maximum, a necessary first order condition is that 

where 

JL 
Jz 

su +>.!"'6 . z + 61_ rr z ·6'z 

is t he marginal uti lity of money income . 

0 

Annual Utility and Choice of Residence 

It seems desin~ablc to incorporate a tt:!mporal dimension to th<· 

analysis. Thi s is accomplished by assuming t hat total utility (U) 

i s an annual quantity based on pla nn ed consumption . 14 Utilities in 

(16) 

14
This does not imply that tastes are expected to remain unchanged 

over time. The only implication is t hat the household decision-maker 
plans as if he knows the manner in whic h they wil l cha nge. A change 
in circ~'ms tanccs or desire s may cause the decis ion-maker to revi se his 
utility index and choose another time horizon . 
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e ach time period are assumed to be ind epend e nt. The household can 

vizualiz e a flow of (U' s ) ove r some relevant time horizon which is dis­

count ed back t o the prese nt for dec i s ion making purpo ses . 
15 

The result 

is n pr ese nt valuP of the flow of annual utilities, u*, defin ed as 

.. 
u (17) 

where h is the r e levant time horizon and r is the rat e of discount. 

The household decision-maker i s assumed to eva luat e the flow of 

utilities from residence both on- and off-farm, in much the same mann e r 

as d e scribed by McFadde n (1967) in the e valuation of deve l opment pro-

g rams, and choos e the residenc e location yielding the highest present 

value of utility. 

Factors Affec ting Farm Reside nc e 

Thu s far, atte ntion has been focu sed on the framework within which 

r es id e nc e of farm house hold s can be analyzed. The production functions 

and constraints s ugges t broad categories of variables that influ e nc e 

the uti lity function ei ther dire ctly or indirectly. From thes e broad 

ca tegories of variables, other more spec ific variables ca n be log ically 

ded uc ed . Reside nce location i s not explicitly recognized as a factor 

in[ luc nci ng utility. llowe ver, it ~cems obvious that many fa c tors, whi ch 

runcllon d( 'JH'nd i n g 11p0n whcth('r 0/l(• llvt •s in town or On the rarm. 

Ec onumlc Lh ('ory ~ u ggC> sts thoL cun s um( ' r d<·mantl i s i n[lu t.: nct·d by 

income , tas tC' s a nd prefe rences, and prices . Consumption cost s art: 

15
For examples of discounting utility, see Gale (1967), Mcfadd ~ n 

(1967), and Radn c r (1967). 
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assumed to includ e time as well as monetary costs in this study. Each 

of the factors influencing demand may themselves be influenced by other 

variables. Tastes and prefe renc es , for example, are influenced by s uch 

things as age, size of family , background, attitudes , etc . On th e farm 

prod uction side , t he co nditions prevailing on t he fa rm have an influence 

on production act ivity, which in turn may affect the utility f unction . 

Examples arc the type of farm a nd capita l inves tme nt. 

Deductively, each variable is evaluated wi thin the framework of t he 

mod e l to determin e its pote ntial releva nce . To qua li fy fo r empirical 

tes t i ng , eac h varia ble must be ca pable of imposing d if fere ntia l effects 

on the fa rm family' s utility function de pe nding upon whet her th e fam ily 

lives in town or o n th e f arm. It s hould be point e d o u t t hat the set of 

var i a b les selected f or this study is not unique in the se nse that a nyo ne 

st ud y ing through t he mod el would identify t he exac t same se t of vari­

ables. Neve rthe l ess , ma ny of the variables would be th e same. Th e 

identification of some variables, howeve r, pres uppos es at l e a st some 

know l edge of agriculture. 

Th e next s t ep i s to spec ify a se t of hypotheses r ela ting scl~ctcd 

variables to the utility f unc tion v ithe r as a component of the function 

itself or as a co n s training in f luence . Th at is, t h e differential 

effects imposed by the variabl es upon the utility function, as a res ult 

of residence location, will be post ulat e d. Each variable will be pre ­

se nted wi thin a frame work of c o s t s , where costs are co nst ru ed b r oadly 

as b e ing time a nd monetary costs. Foc us i s g ive n to t hose factor s that 

ca n he control led by th e ho usehold r a ther tha n thos e whic h arc exogen­

o u sly imposl'd from wit hout. This i. !-i by cho i. cC' rather t han h(~ caus (' or 

a ny limitatio n o[ th e mod e ], s i_ncc a ny imposctl s hift s uf f•XOg l •O OUS 



variab l es ( such as prices) cou l d be a nalyzed within the framework of 

t he mode l. 
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It is assume d that the farm fami ly maximiz ~s utility . Th e goa l is 

to h ypot hes i ze, in a ge neral way, t h e possible differe nc es in the vari ­

ous co n s umpt ion a nd produc tion activities , that lead to a utilit y max i­

mum, of on-£arn1 families as compa r ed to off-farm famil i es . To pu t it 

ano ther way,a n examination of th e production f unc tio ns fo r cons umpt i o n, 

farm production, a nd off-farm \York is expect e d to sugges t some basic 

differe nce s based on residence l ocation . Any fac to r that affects the 

demand or s upply of inputs to the prod uctio n fu nctions s hould be a 

candidate for empirical t es ting . 

Production func tion for cons umptio n 

The maj o rity of the variabJ es to be propos ed hav~ their m3i n in­

flue nce on the co ns ump tion produc tion function. Some , howe ver , ~1y 

logically influe nce more than on e production f unction . Th e Zi' inc lud­

ing the " goods " and "time " c ompone nt s , and the spec ifica tion of t h e 

prod uc tion of utilit y (fi) will be de t e rmin ed largely by tast es and 

pre f e r e nces, the income a nd time constraint s o n consumption , th e a vail ­

a bility or lack of vario u s kind s of good s a nd se rvic es , and th e pr i ces 

and time costs of acquiring and co n s uming these commodities . 

Farm t (' nur('. Con s umption is influe nced hy farm tenure for at 

lr·a st thn ·e rv.:.t s ons, a prio ri. Firs t, p ri de· of owner s hip mi g ht he ex ­

[H' Cl.:t'd Lo product· a dC' s i rc to lw in c l ose phy s i c a l pro x i.miLy with Lhat 

wh i.c h on(' own s . '!'hu t:> , th( · d( •s i.n! to own Land is assumc: d to hP pa s i.­

tively a ss o c i ated wit h th e d (~s i.r c to live o n it. Satisfaction or ut i l­

ity is derived f rom fulfillme nt of t his des i re . A seco nd reason is 

dir~ctly rela t e d to the insecu r ity associat ed with rent a l a rrangeme nt s . 



Most rental agreements, being of sho rt duration, do not provide th e 

security of tenure necessary to allow people to sink funds into long ­

lived investments such as housing on the farm which they rent. To do 

s o would like ly result in loss of investme nt and would not represent 

an optimum alloca tion of scarce ca pital. Thirdly, land ope rated by 

pa rt owne rs a nd t e nants is often more scattered than that operated by 

f ull owners. In such cases, travel costs may b e minimized where a 

home situated in town is more centrally located to the farm operation 

than one located out of town. For these reasons, it is hypothesized 

that tenants and part owners will live in town in greater proportions 

than full owners. 
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Age of operator. Th e re is reason to expect a positive correlation 

between age of the operator and off-farm residenc e on the one hand and 

a negative corre lation on the other. With older coupl es , whos e child ­

ren have all move d away, th e need or desire for neighbors to associat e 

with may b e an incentive to move to town. In addition, the aged may 

require mor e frequ e nt n1edical attention, the cos ts of which increase 

as the distanc e f rom town increases. In fact, the costs of travel for 

any r e ason whatever are greater the olde r and mor e incapacitated one 

becomes. On the other hand, the older operators have probably had 

little or no college education, which would have had an influence on 

their life style as shall be discussed mor e fully later. Suffice it 

to say at this po int that oldc:r farm couples have likely never exper i­

enced anything hut farm li fe anll, thc·reforc, may not realize the oppor­

tunities [organ(· hy Jiving on-[arm. Thc· ir consumption habit s would not 

likely change· much and, therefore, the ir utility may not increase 

appreciably and may e ven d e crease as a r es ult of s hi f ting resid e nce· . 
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In fact, as a rule, the older one gets, the more set in his \Yay of 

life he becomes, and the hard er it i s to change . Even moving into a 

new house next to their old house on the farm is disruptive to some , 

re s ulting in a degree of disutility. In addition, older coupl es will 

have fewer c hildren that "d e mand 11 e ducational and recreational services , 

the cos ts of which are cheaper when the family lives in town rather 

tha n on- farm. Thus, the constraining influe nces on utility would not 

be diminished much by moving into town. It is expected, therefore , 

that the advantages of remaining on the farm outweigh the advantages 

that would tend to pull them off the farm. Therefore, it is hypo t he ­

sized that the older operators will tend to live on-farm while the 

younger ones will tend to live in town, other things being equal . 

Educational attainment of operator . The majority of present-day 

Utah residents, of working age, have graduated from high school. Many 

have attended college or university. Their years at co llege ha ve no 

doubt had an influence on their life style. There i s often more expo­

s ure to cultural activities, a wid er variety of sports, a nd more oppor­

tunities for be longing to organized g roups such as clubs, fraternaties, 

and service organizations at college than at high school. Henc e , it is 

expec t ed, and there is agreement among many soc iolog i s t s , that the 

years one spends at college have a greater influence on life style than 

those spent in high school. Thus, many of the consumption it ems to 

which one is accustomed, as a result of having attended col l ege , are 

mor e cx pC"n si. vt', in t e rms of mone tary as wel l as time cos t s, when living 

on-farm rather than in town. It is, t hrrcforc, hypothes ized that 

farm opC'rators who live' off-farm have had mon_· co ll ege ed ucation than 

those who liv0 on-farm. 



Educational attainment of wife . The hypo thesi s a ssociat ed with 

t h i s variable i s the same as for t h e prec e ding variabl e . That i s , it 

is expec t ed t ha t wive s of fa rm operato r s who live in t own will have 

att e nded more yea rs of co llege t ha n those living on the farm . 

Background of wife . Girls who are reared in the city are ofte n 

acc ustomed to a different s tyle of life tha n they can expec t i f t hey 

live on the farm after ge tt ing marrie d, Whi l e some can a d just ve r y 

easily to farm life , ma ny ca nnot. Th e tho u g ht of being "i s olat ed " 
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a nd having to help with the farm work may be a rcpella n t to [arm lif0 , 

e ven though t he present-day farm h o us e i s a s "modern" a s a home in the 

c ity . Mor eo ver , the availability of consumption it e ms t o which s he 

may be accustomed i s crucia l, s ince on-farm residence would increa se 

the moneta ry a nd time costs of consuming these items. The re fore , it is 

hypothesized that the l a r ge r propor tion of farm famili es , where the 

wife was reared in the ci t y , will live off-farm. 

Number of school- a ge children. Rural fa mi lies have traditionally 

bee n 1arger than urban families. Se ve r al hypot heses have been offe red 

to expla in t h is phe nome non , bu t th0y arc not ge rma ne to t hi s s tud y . 

Cogni za nc e of t hi s phe nomenon, howc·ve r, is impor tant in formulatin g a 

meaningful hy pot hes i s s ince it has a d irec t bearing on the expected 

fi ndings . There is r easo n to ex pect on-farm families to be large r be­

cause traditionally rural families h ave been larger. But on the o the r 

ha nd, there are rea sons for expecting off-farm famili e s to be large r, 

es pec ially i f the off-farm group i s com po sed of famili e s who have re ­

cen tly moved from the farm. 

Du( · to t he · con s ump tio n or 0d ucat iona I s c· rvi.cl's a ncl rl' lat{'d a c tivi­

tic ·s , c hurc h n· l otl: (· d a ctiv ·itic ·s , music les s ons, (•tc . , il may IH' c h(·.1.pr•r 
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lor the· [arm ope rator to commul:c t o t h l' f arm from a home in t own th a t 

La take· th e children to town for the many different r easons in addition 

to making other necessary trips to town for household shopping, farm 

business, e tc. Such increased time and travel costs associated with 

on-farm living impose additional constraints on the family's utility 

function. Thu s, it is expected, a priori, that the farm families with 

the largest number of school-age children will be more likely to move 

to town, Of course, the off-farm sample may be composed of both fami ­

lies who have moved from the farm and those who have always lived in 

town. Thus, if the off-farm sample is comprised mainly of families 

that have moved off the farm, one might expect signi ficantly mor e 

school-age children per family than in on - farm families. On the other 

hand, the sample for the off-farm group may be comprised mostly of farm 

families that have never lived on tt1e farm. If such is the case, it is 

expected that off-farm families will ha ve fewer school-age children 

than on-farm families. 

Net income. Let it be assumed that most consumption items are 

available only in town. The time and travel costs of living on the 

farm constrain consumption below the l e vel that would be poss ibl e if one 

lives in town. The family that moves to town faces a lower set of 

prices, clue to decreased time and travel costs of consumpt ion, and 

hence, is ahle to achieve a higher indifference curve. Moreovc·r, Jet 

it bo assume d that most consumptive· goods arc superior goorls so that 

expe nditure will increase with incomf', and that not only the· qualily or 

consumption items hut the quantity as well likewise incrcast·s. Tt fol­

lows that the larger volume of consumption must be associated with more 

trips to town. Therefore, in absolute terms, the higher the income, 
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th e greater th~ time and mon0tary sav ings from moving into town. It is 

hy pothesi z ed , the r efo r e , that a large=r proportion of farm families \v ith 

higher levels of income will reside in town where the costs of con­

s umption of most commodities are cheaper . 

Off -farm income . Census data for Utah indicate that a large pro ­

portion of farm operators, comme r cial as well as noncommercial, work 

off-farm either part or full time . In addition, the wives of many farm 

operators also engage in off - farm employment. Daily travel to and from 

work impose additional constraints (both time and monetary ) on th e con ­

sumptio n function of on-farm r eside n ts. Total trave l time and expense 

may very well be Jess if the family lives in town near the p lace of em­

ployment and makes the necessa ry trips to the farm. This would cspt·­

cially be true for the types of farms that do not require continuous 

s upervision suc h as some livestock e nterprises. It is hypothesiz ed , 

t here fore, that off - farm income , as a percent of total net income of 

husba nd and wife , will be positively corre l ated with off -farm residence. 

Farm housing. Housing r eprese nt s a major consumption expenditure. 

The ex pected marginal costs of providing "adequa t e" housing is largely 

a function of the age a nd condition of th(.' hous e as wel l as the a vail­

ability o[ good water, e ]cctricity, and po ss ihly t<.· l ephon<' s<· rvi c<·s. 

Milny ag rj cult ura l areas were S{'l:l / (•c./ OV(·r 100 years ago a nd housing ·is 

ofte n o ld and in poor cond ition. fn suc h cases, th0 cost or aiJnn<lnning 

the farm hous e in favor of onP in town is much less than if the ho u s~ 

i s modern and in a good state of repair. It is expect~d that, ceteris 

paribus , the probab ility of a family moving from the farm to t ow n would 

be h ighe r the older and more dilapidated the farm dwelling. 
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Remoteness a nd conditions of travel. Time and trave l costs of 

l iving on the farm ar e positively related to remoteness of the farm and 

travel cond itions that inc r ease the difficulty of travel, and thereby 

impose ad ditio nal constraints o n the consumption fun ction. One would 

expect , a priori, that the g r eate r the distance from the farmstead to 

town the grea t er the like lihood that the family would live in town, 

especially if the type of farm does not require year -round prese nc e 

of the operator. 

Church activity. Church participation i s one of the many con ­

sumption activities requiring the us e of time as a r esourc e. In addi­

tion, a monetary outlay is some times necessary . The farther one lives 

from church, the greater the time and monetary costs of consumption and 

co ns eque nt co nstraining effec ts on their utility function. It is ex ­

pected that farm families desir ing to be active in their c hurch would 

c hoose to live in town where time and travel cos ts of co ns uming this 

item are less than they would be if they lived on the farm . This 

brings u p a question. Does this variabl e actually influe nce farm fami ­

lies to move into town, or will newly married couples who desire to be 

very active establish residence in town right from the bcginnining? 

Unfortunately, the answer is not known. It is possible to l ive on the 

farm and sti li be active but tht· cost is grea t e r. Thes e costs increase 

as chi ldren gC't old enough to bt'comp actively involved. Thus, th e: 

numb<: r o[ sc hool-ag0 children could lw an important co ns i d<·ratio n as 

previously discussed. Neverthe l ess , rp gardless of whether Lhc off-farm 

samples arc comprised mainly o f families that have alway s Liv<·d in town 

or of fam ilies that have moved off the farm, it is expected that off­

farm residents will generally be more active in church. 
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Enviro nme ntal pre f e r e nce. The prod uct io n f unc tio n f or cons umpt i o n 

s pecifies e nvironmental factor s (ei) as a factor in producing utility. 

This seems logical. However, se l ecting a variable or variables repre ­

s enting environment, that can be empirically tested, i s no easy task. 

Two variable s are propo s ed to se rve a s proxie s for e nvironme nta l pre ­

ferenc e . One r e sprese nts an attitude and i s t r eated as a cat egorical 

va riable , while the othe r i s quanti[ia bl ~ . 

Some par~ nt s prefe r to r ear th e ir c hildre n in the count ry wh e r e 

ther e are more c hores for childre n th a n norma lly are a vailabl e in t h <.: 

city . It is widely be lie ved tha t, bes ides t ea c hing them r es pons ibi l ity, 

it keeps them out of trouble . There f o r e , the attitud e of the parent s 

concerning the importance of having farm chores for the childr e n t o do 

will be used as a proxy for e nvironmental pre f e rence . It is hypothe ­

s ized that , in comparing farm famili e s residing on - farm with farm fami­

lies living in t own, a differe n c e in attitud e toward farm chor e s \vill 

be evid e nt. Spec ifically, it i s e xpec t e d tha t a smalle r propo rtion o f 

the f a mili e s (parents) living in town will [ c-e l it important t o ha ve.· 

f arm chore s for c hildre n to d o . 

The other variable that mig ht be u s ed to r e fl ect e nviro nme ntal 

prefere nce is the number of y e ar s the farm ha s be en in the family. I t 

is as s umed that a certain amount of joy and satisfa c tion (utility) i s 

d e rive d from living on t h e "old home s t e ad" . In othe r words, there ma y 

be sentimental value attached to the farm . A suggest ed proxy for s e nti­

me ntal value is th e number of y e ars (gene rations) the farm ha s bee n in 

the family . Thu s , a positive c or r elation betwee n th e number of y~ar s 

the [arm has hc ·en in the famil y anU on-farm r cs idt'n c.: r· i.s c·xpC' c t cd. 
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Production function for farm product s 

Some of t he variables mentioned und er co ns umption may also exert 

an influence on the production function for fa rm products, espec ially 

t hose where time, as a sca r ce resource, is involved. For example , the 

farthe r the f arm is from town, the more time is ex pended in going to 

a nd from town for the various reasons, inc luding off-farm emp loyment. 

Th i s may r es ult in a "dif fe r e nt" allocatio n of factors than would be 

t he ca se if the family lived nea r to or in town. Howe ve r, only those 

variable s which influence the utility function mainly via the ir effects 

on the produc tion function for farm produc t s will be disc ussed und e r 

this subheading . 

Farm type. Some farm ent e rprises utilize labor and management 

fa i.rly constantly throt1ghout the year ~1hil 0 ot he rs arc s trictly sea ­

sonal . For example, lives toc k e nte rpri ses would t e rn to r equire a more 

eve n allocation of labor throughout the year t han c rop e nt er prise s . On 

t he other hand, many lives t ock feeding e nt e rprises are becoming high l y 

mechanized, which reduc es labor requirement s consid erably . However, 

rout ine hea lth c hecks of lives tock are s t ill a neces sary part of good 

manageme nt. Da iry and egg e nte rprises r equire substantia l daily labor 

input s on o scheduled ba s i s . Off-farm reside nce may prove cos tly in 

t l· rms u[ t inw a nd trave l cos t s as Wt' II. as qua I i t y of man:lg(·mc:nt, ulti­

mat<' Jy l'Xerli ng constra i ning in[lw·nc(' S o n t.:h (' utility ( unc tion. Tt i s , 

th e r e fore, hypothes ize d that th e typ<' or ra rm is co rr cl<lt<·d wi th n ·s i­

dc nc c l oca tion. To be more specif i c, it i s ex pected that da iry farmers 

and egg produc e rs will live on the farm. Fann<.!rs engaged in o ther l ivc: ­

stock e nterp rises may t e nd to live on the farm a l so, while the greater 
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pr opo r tion of farm operators living off - farm will be primarily e ngaged 

in crop ent er prises . 

Acres irrigated. This variable i s closely relat ed to farm t ype, 

but it seems sufficie ntly important that it can logically be treated 

se parat e ly. Irrigation agricul ture, in the absence of mechanized 

irrigation systems , requires s t eady dose s of labor input s on a seasonal 

basis . The water has to be checked and se t every few hour s around the 

clock . He nce, time and travel costs as well as quality of manageme nt 

ma y b e influe nc e d by r es id e n ce locati o n. Th erefore , it i s e xp e cted 

that farm o perators having a large numb e r of acres t o be i rriga t ed will 

tend to live on -fa rm, whil e a large proportion o( the operators who 

live in town wil l have f ewer acres und e r irrigation . 

Capital-labor ratio. The variable just previously discussed may 

wel l be influenced by the capita l-labor ratio. That is, irrigation 

agr i cult ure has rece ntly been using more mechanized irrigation systems 

which pe rmit more hours away from the farm than previously . In addition, 

many lives toc k feedi ng e nterprises are becoming highly mechanized , 

which r educes labor r equireme nt s cons id e r a bly. Since mec hanization 

ge nera l ly t l' ntl s to b e a s ubs titutl· [or labor, r esulting in a rt:laxation 

of th e t ime const raint, pe rhaps a fruitful hy potht:sis would l1 c th ~ t 

farm r cs id Qn C<.' would be hig he r on th ose [arms having a "l ow n capital­

labor ratio. 

A Recapitulation of the Mode l 

In light of the theoretical framework presented in this c hapter, 

the following var iables seem to be a priori r e levant in exp laining 

residence location: 
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Farm t enure 

Age of ope rator 

Year s of co llege of operator 

Yea r s of college of wife 

Background o[ wife 

Numb e r o[ sc hool -age chi ld r e n 

Net income 

Off - farm income as a percent of total ne t income 

Farm hou s ing 

Remote ness and condi tions of trave l 

Church activi t y of operator 

Church activi ty of wife 

Attitud e concern ing farm chores for c hildren 

Sentime ntal va lue of farm (years the farm 
has been in the fa mily) 

Farm t ype 

Acres irr igated 

Capital - labo r ratio 

An empirical spec ificat i o n of the se variables will be present ed 

in the next c hapter along with the res ult s of tests of s i gnificance. 
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Ill. EMPIRICAL TESTS 

Data for this study were collected from two types of farm families: 

those who live on - farm and those who live in town. A problem was en-

countered in classifying some farm ope rat ors into these residence types 

since many live in small towns or at the outer edge of la r ge r town s , 

but have all or part of their farm land ex tend out from their home . 

While many in thi s category considered thcmsclvL!s as on-farm re si dents , 

they were originally classified as off-farm r esiden ts. The: justifi-

cation for doing this was that since they live in a town their life 

style was assumed to be different than i f they live out of town. On 

the othe r hand, many small town s in these counties have very little to 

offer in the way of servi ces. In this r egard, living in a small town 

is not so very different from living on a farm out of town. In e ither 

case, travel to a l a rge r urban center is necessary fo r most consumptive 

needs . It, therefore, seemed appropriate to recla ss ify th~ farm opera -

tors, using the concept of a service c~ntcr as the crit erion [or class~ 

ftcation, 16 an d analyze the data again, comparing the r esul ts vlith thog_• 

of th e original analysis . Sine(: thc thcoretica I modcl specifics rnark<.~l 

16A minimum set o[ se rvices desirable for most shopping needs wns 
es tablishe d similar to that developed by J;orchcrt and Adams (1963). 
Those towns meeting this criterion we r e designated as service ccntcrs. 
Farm families living in service centers were classified as off - farm 
residents. All others were classified as on - fa rm r esidents . In Cache 
County , Logan, Smithfield, and Hyrum qualified a s service cen t e r s. 
Mt. Pleasant, Ephraim , Manti , and Gunnison were designated as service 
centers in Sanpe t e County. None of the other towns provided for 
complete ''minimum convenience" shopping (eating place, bank, hardware 
store, drug s tore, an d gas station) much l ess a minimum of fou r 
specialty shops. 
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goods as a (actor in producing utility, the availability of such goods 

would seem to be an important consideration . Viewed in t his light, 

the latter classification would appear to be more app r opriate and 

might , there fore, result in more variables being statistically signifi­

cant than und e r the original classification. 

Th e inclusion of noncommercial operators in the sample des erves 

comment. No distinction between commercial an d noncommercial opera tors 

is made by t he Census Bureau in r e porting residence of fa rm operators. 

Hence, the estimates of the numbers of operators shiftin g residence 

off the farm, as presented in Table 1, were based on census data for 

al l operators. The assumptions upon which these estimates were based 

could not be a d equately test e d i ( nonconunercia 1 op e ra tors we r e excluded 

from the samples. Moreover, the influences o[ many of the variables of 

the model a r e not r estricted to commercia l operator s alone , and non ­

commercial operators may h ave as much or more reason to shift residence 

as commerci al operators. However, as a matter of interest, an analysis 

of data pertaining only to commercial operators was performed. Since 

the r e liabi lity of the results may be questioned due to very small 

sample sizes for the off-farm g roup s, th e results of this particular 

analysis will be presented in a separa t e sub - sect i on rather than make 

direct comp .1 risons with the re su lt s of the initial analyses of each 

variable . 

Analytic.1 1 Methods 

lnitially , seventeen variables were selec t e d to bt: tested, each 

having an independent hypothesi s associated with it, based on the 

theoretical fra mework presented earlier. That is, the data for each 



variable for on-farm residents were hypothesized to be significantly 

different f rom the data for off - farm residents. Analysis of variance 

and independence chi-square tests we r e used to test for significant 

differences . Each variable was tested separately for each of the two 

counties. The data were then aggregated and tested again. Finally, 

the model was empirically tested by means of discriminant function 

analysis . This was done fo r each county separately as well as for the 

aggr egated data. 

The procedure for presenting the re sults of the analyses will be 

as follows: First, a r eview of the basic hypothesis associated with a 

particular variable will be presented, followed by th e r esults of the 

test und e r both residence classifications. If the r esul t s are not 

those expected, a possible explanation will be offered. After all 

variables have been discu ssed, the results of the discriminant analys es 

will be presen ted. Finally , the results of the analysis of data 

pertaining only to commercial farms will be discussed . In regards t o 

statistical significance, the tenn "significant" will deno t e statisti­

cal significance at the 0 .05 probability l e vel, cJhilc the t e rm "h igh l y 

significant11 will denote s i gnificance at the 0.01 probability level. 

All chi-square values for one degr ee of [re<..:dom have been corr<..:cted 

fo r continuity. 

Independent ana lysis of each variable 

Statistica l hypotheses are usually worded in terms o f " no 

difference " or "independence", de pending upon the type of test use d. 

The discussions which follow, however, will be present ed in tenns of 

e xpected dj f[crcnces in keeping with the hypotheses postulate d in the 

t h('on· L i c:1l d1apLvr . 



Farm tenure. Farm operators were classified as full owners, part 

owners, or t e nants and the data analyzed by means of a contingency 

table . It was hypothesized that full owners would live on - farm in 

greater proportion than would tt!nants and part owners . The chi-square 

values, as shown in Table 2, are not significant for either county nor 

for the aggregate data. Despite the insignificance, tenants in Cache 

Coun ty all live off the far m as expected . There were only a<o t enants 

in the Sanpete County samples- - one living on-farm and one off-farm. A 

reclassification of the data, accor ding to the revised defini tion of 

on - farm-off - farm residence, failed to improve the significance of this 

variable (Table 3). Possibly the percentages of tenant operators in 

these two counties are too small to r eally tt!st this variable since 

there •t~ere only five in the two counties combined. llow cvcr , this do cs 

not explain why full own ers and part Q\..Jners were fai rly evenly distri­

buted between the on-farm an d off-farm group s in both countlt!s . Early 

settlement patterns may be partiaJly r es ponsible . Many settlers 

established residence in towns right from the beginning. Generally, 

the descendents of these early settlers have established residence in 

town also, and commute to the farm as did their ancestor s . As farms 

are divided among sons and daughters in succeeding generations, many 

fnrms become smaller and smaller. Operators must either r en t or buy 

:Jddition.-11 land to maintnin .1 vinhll· economjc unit. Morenvl~r, when 

L:J.rms :1rl' d ivith·d :mwng severa l chi ldrt.! ll, tlil'rl' tJSIJ.:.tlly :1r<.~ nol enuuglt 

IJOUS(.~S Logo <JrotltHI. In some C<IS(.·s, children grow up nnd get married 

before they find out if they are going to get part of thu form . Unless 

the y have enough money to buy a parcel of land they will like l y rent 



Table 2. Contingency cables of selected variables \Viti! resulting chi-square values. 

Cache County SanEete County Aggregate Data 
On - farm Off - farm On- farm Off - farm On-farm Off -farm 

Farm tenure 
Full mmer 24 24 33 27 57 51 
Part mvner 26 22 16 22 42 44 
Tenant 0 4 1 1 1 5 

x2 4 . 33 1. 55 3.05 

Background of wife 
Farm 32 31 30 41 62 72 
Ci ty 18 19 20 9 38 28 

\2 0.00 4. 861
' 1. 83 

Operator holds 
c hurch position 

Yes 36 29 32 33 68 62 
No 14 21 18 17 32 38 

x2 1. 58 0 .00 0.55 

\Vife holds 
church posi tion 

Yes 42 35 35 34 77 69 
No 8 15 15 16 23 31 

\2 2.03 0.00 1. 24 

_,_ 



Ta b le 2. Cont inued 

Cac he Co unt y 
On - farm Off - farm 

Attitud e co nce rning chores 
for child re n 

Very important 
Fairly important 
No t important 

xz 

Farm type 
Cr op 
Da i ry 
Other lives t oc k 

xz 

*signi f i ca nt a t 
**significa nt at 

pe rcent l eve 1 . 
pe rcent l e vel. 

48 46 
2 2 
0 

2 . 04 

11 14 
26 16 
13 20 

4 . 23;' 

Sanpe t e Co unt y 
On- farm Off - farm 

49 46 
1 4 
0 0 

0 . 84 

4 2 
18 3 
28 45 

15 . 34 ,.,., 

Aggrega te Data 
On- f a rm Off - farm 

97 92 
3 6 
0 2 

3 . 13 

15 16 
44 19 
41 65 

15 . 39'b'• 

.,. 
w 



Table 3. Contingency tables of selected variables with resulting chi - square values after reclassification. 

Cache County Saneete County Aggregate Data 
Rural - farm Urban - farm Rural - farm Urban-farm Rural-farm Urban-farm 

Farm tenure 
Full 01mer 39 9 47 13 86 22 
Part m·mer 37 11 29 9 66 20 
Tenant 2 2 2 0 4 

\2 2. 15 0.63 0.69 

Background of wife 
Farn 48 15 53 18 101 33 
cit;- 30 7 25 4 55 11 

0. 10 1.00 1. 20 

Operator holds 
church position 

Y12s 54 11 53 12 107 23 
~0 24 11 25 10 49 21 

\2 2.01 0.83 3 . 33 

\Hfe holds 
church posi tion 

'; es 63 14 57 12 120 26 
Xo 15 8 21 10 36 18 

\ - l. 96 1. 96 4. 67'' 

,, ,, 



Table 3 . Continued 

Cache County Sanpete County Aggregat e Data 
Rural-farm Urban-farm Rural-farm Urban - farm Rural-farm Urban - farm 

Attitude concerning 
chores f or children 

Very important 74 20 77 18 151 38 
Fairly important 3 l l 4 4 5 
No t important l l 0 0 1 l 

x2 0 . 96 7.0(' 7 . 21'"' 

Farm type 
Crop 19 6 4 2 23 8 
Dairy 38 4 21 0 59 4 
Other livestock 21 12 53 20 74 32 

x2 7. 83;, 7. 61"' 13.40,;;' 

*significant at 5 percent level . 
**significant at l percent level. 



or build a house in town. After once becoming settled in town, many 

remain there after acquiring part or all of the family farm. 

In conclusion, it appears that this variable is not relevant, at 

least for Utah. Ear ly settlement patterns as well as the strong 

feeling that eve ryone should own a parcel of land no doubt contribute 

to the problem. Perhaps in another area, where there are more tenant 

farme rs, this variable might prove more significant. 
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Age of operator. A positive correlation between age of the 

operator and on-farm residence was expected. The mean age, as 

presented in Table 4, is higher for off-farm operators for both coun ­

ties; however, the dif fe rences a r e not significant. A reclassification 

failed to bring about any significance as can be seen f rom Table 5, 

although it resulted in th e mea n age of on-farm operators in Sanpete 

County being greater than for off·· farm operators as hypothesized. A 

reason for expecting on-farm operators to b e older was that they were 

assumed to be set i n their patterns of living and any major shifting 

of residence would likely come from younger operators . However, there 

is virtually no shifting of residence in these two counties. Even 

excluding the noncommercial farm operators, which eliminates some of 

those over 65 years of age, failed to improve the significance of this 

variaDle, as shall be rHscusst:d more fu lly in a later section . 

Years of col l ege for operu.tor . Since college l.i rl~ is l!xpecled to 

have ;m influ(~tlCe on l ife sty l e, it w.1S lrypolliesized that f'arm OpL!L.:I­

tors living off - farm would have more college educat ion than those liv i ng 

on-farm. This variable is significant, ln the expected direction, for 

both counties and for the aggr egate data as well. A reclassification 

resulted in a greater spread between the mean years of college education 



Table 4 . ~~ans, standard dev i ations, and F- values 
i 

of selected variables . 

Cache County San12e te County Ag gregate Data 
On - farm Off - farm On - farm Off - farm On - farm Off-farm 

Age of operator X 51.56 53.10 53 . 46 53 . 74 52.51 53.42 
s 10 . 50 13.29 12 . 82 12.74 11.70 12 . 96 
F 0 . 41 0 . 01 0. 27 

Years of college x 0 . 90 1. 70 0 . 78 1. 50 0.84 1. 60 
for operator s 1. 49 2. 36 1. 4 7 1. 95 1. 48 1. 25 

F 4 . 12''' 4. 33'' 8.47''"' 

Years of coll ege X 0 . 60 1. 50 0.84 0.98 0. 72 1. 24 
for ~vif e s 1. 05 1. 84 1. 4 2 1. 48 1. 25 1. 68 

F 9 . 00'·~:, 2. 33 6. 16''' 

Number of chool - X 2. 68 1. 32 1. 6<. 1. 76 2 . 16 l. 54 
age children s 2 . 27 1. 72 1. 76 2.03 2. 09 1. 88 

F 11.39'"'' 0 . 10 4.86'' 

Net income X 8 , 956 . 80 10 , 850.00 7,624 . 00 9,274 . 36 8,290.40 10,062 . 18 
s 3, 779 . 41 5 , 819 . 93 5,432 . 39 5 ,567 . 92 4 , 703.70 5,721.53 
F 3.72 2 . 25 5 . 72'' 

Off - farm income X 29 . 56 52.60 29 . 94 32 . 74 29.75 42 . 67 
s 37.62 39.07 37 . 12 36.25 3 7. 18 38.80 
F 9 . 02'''' 0 . 15 5 . 80''' 

Remoteness X 7. 64 7. 12 6.08 6.76 6 . 86 7. 07 
s 3. 72 7.08 2. 72 4.41 3.33 5.07 
F 0.21 2.38 0. 34 

" 



Tab l e 1, , Continued 

Cache County 
On - farm 

Years farm has X 4 j , 18 
been in family s 30 . 40 

F 

Ac re s Irrigated X 103 . 40 
s 103 . 2 
F 

Capita1-1aboc· :\ 307 . 86 
ratio s 323 . 72 

F 

*significant at 5 percent level . 
''"''Significant at l percent l eve l. 

Off-farm 

46 . 36 
35.80 

0 . 03 

72.82 
95. 67 

2.36 

283 . 92 
344 . 75 

0 . 13 

San2ete County 
On-farm Off - farm 

38 . 76 37 .88 
28. ll 27.92 

0.02 

119 . 74 140.68 
l27 . 3j 142.87 

0 . 60 

182 . 26 276 .20 
186 . 37 370 . 25 

2 . j7 

iError degrees of fre ed om equal s 98 f or counti es and 198 for aggregate data. 

A!lgregate Dat a 
On-farm Off - farm 

45.77 38.32 
33.04 27 . 87 

2.9 7 

111. 57 106.75 
115. 62 125.68 

0 . 08 

245 . 06 280 .06 
270 .26 3'i5 . 94 

0 . 61 

J,> 

00 



Table 5. Heans, standard deviations, and F- values 
i 

of selected variables after reclass ification. 

Cache Count;t SanEe t e Count;t Aggre~ate Data 
Rural - farm Urban - farm Ru ra l - fa rm Urban-farm Rural-farm Urban - farm 

Age of operator X 51.4 7 55.36 54 . 58 50 . 14 53.03 52 . 75 
s ll. 75 12.40 13 . 45 9. ll 12.68 11 . 08 
F l. 84 2. 12 0.02 

Years of col l ege X l. 03 2.27 0.97 1.73 l. 00 2 . 00 
fo r operator s l. 57 2.93 l. 59 2 . 2l l. 57 2.58 

F 7 , 06''' 3 . 21 10.141
d' 

Years of col l ege X 0 . 85 1.77 0.83 l. 18 0.84 l. 48 
for \Vife s l. 38 l. 95 l. 37 l. 68 l. 3 7 l. 82 

F 6 . 39'' 1.00 6 . 361
' 

Number of school - X 2. 24 l. 14 l. 71 l. 68 l. 97 l. 41 
age children s 2. 19 l. 58 l. 96 l. 64 2. 09 l. 62 

F 4 . 87";'.- 0.00 2 . 75 

Ne t income X 9,532 . 56 11,218 . 18 7 ,903. 44 10,384 . 09 8 , 718.00 10 , 80 1.14 
s 4 ,884.21 5,180 . 52 5,269.93 6 ,130.16 5 ,1 29 . 82 5,624. 70 
F l. 99 3.53 5.42i• 

Of f - farm income X 34 . 92 62.91 30 . 42 34 . 59 32.67 48.75 
s 38 . 34 38.29 36 . 60 36 . 96 37 . 42 39.85 
F 9. 151

"'' 0 . 22 6. 15''' 

Remoteness X 8 . 09 4 . 86 7.96 2. 50 8.03 3.68 
s 4 . 60 7. 96 4 . 22 l. 74 4.40 5 . 82 
F 5. 92'' 34. 92'"' 28. n•'r:c 

,. 
"' 



Table 5. Continued 

Cache Count;t 
Rural - farm 

Years farm has X 47 .64 
been in family s 30.35 

F 

Acres irrigated X 91. 31 
s 97.68 
F 

Capita l - labor X 299.00 
ratio s 352.63 

F 

··significant at 5 percent level . 
•":'significant a t l percent level. 

Urban - farm 

43 . 45 
40 .50 

0 . 28 

76.77 
110. 35 

0.36 

284.86 
257.70 

0.03 

SanE:ete County 
Rural - farm Urban -farm 

40.31 31. 2 7 
28.35 25 . 49 

l. 82 

125 . 58 144.64 
133 . 96 140 . 77 

0 .41 

188. 10 375.05 
188.41 502.6 9 

7. 31''·"'' 

1 Error degrees of freedom equals 98 for counties and 198 for aggregate data. 

Agg regate Dat3 
Rural - farm Urban - farm 

43 .93 37 . 3b 
29.49 34 . 00 

l. 58 

108.44 lll. 70 
118. 12 129.90 

0.03 

243.55 329.95 
287 . 23 397.39 

2 . 59 

'" 0 
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for on - farm and off-farm operators in both counties. Hrnvever, th e 

variable is no longer significant for Sanpete County due to a larger 

s tandard deviation. The possibility exists that the main influence of 

this variable is on the original choice of residence at the time of 

marriage rather than on a subs equent decision to shift residence . In 

(act, in the absence of a sufficient number in the sample that did 

shift oesidence this would appear to be the case. 

It may be inter esting to note that farm operators in Cache County 

have attended more yea r s of college than those in Sanpete County. A 

possible exp l anation is that Sanpete County has only a two - yea r 

col le ge . A young man just out of high school is o ld enough to provide 

valuable assistance to the [arm operation . Thost; l iving near .:.1 co l l e ge 

can attend wl1ile sti ll living at horne . 111 addition to helping witlt the 

fn rm work, the out -of -po cket costs of education arc less than if h e 

has to leave home. Many may not be able to leave home to continue 

beyond the second yea r because of limited finances or because they a r e 

needed on the farm. In Cache County, however, a student can attend 

fou r or more years while still living a t home. In other words, the 

opportunity cost as well as the out - of -p ocket cost of finish ing 

college may be l ess in Cache County than in San pete County. 

Yt!nrs of co llege for wire. Tht· hypothesis associat('d vdth tiJjs 

vari.· tblt• is tlte s.'tme as lor the prcviott s variahl(· . It i s t!ZpecL(.· d 

Llt.:lt wive s living jn town wi. ll ltaVt! mon! educnt inn than those I ivin g 

o n-fann. '11H.! influence on l ife s t y le may he even more pronounced fo r 

th e wife. As expected, wives living in to..~n have had more yea r s of 

college education than those living on - farm when looking at mean va lues 

only. The variable is significant for Cache Coun t y and for the aggrc-
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gate data; however, it is not significan t for Sanpete Coun t y . The 

reclassification did not a lt er the r es ults as can be seen by comparing 

Tab l es 4 and 5 . 

A quest i o11 arises at this point. Why is this va r iabl~ signifi ­

can t fo r Cacl1 C County bu t not fo r Sanpe t e County? Perh a ps t~ fact 

that Sa npet e Coun ty i s essentially a rural county with no town having 

a population over 2 ,000 has something to do with it . The cont r ast 

between on-farm and off - farm li fe wou ld not be s o gr eat as in Cache 

Coun t y . Thus, residence locati on would not affec t life s t yle as much 

as mi ght be expected in Cache Coun t y . 

I n conclusion, it a ppears th a t this variable may ha ve some causa l 

sig nificance. /loweve r, as with the pre ce d ing va ri able, it may be mor e 

r elevant to r esi dence choice than residence shifts . 

Hackground of \Vi fe. This v a r iab le wa5 ana l y zed by means of a 

cont i ngency table, with t he wi fe ei the r hav i ng a farm background or a 

city background. There is virtuall y no di ffe r en ce in the background 

of th e wife fo r th e two residence class ifi cations in Cache County. As 

Tab l e 2 indicates, th e d ifferen ces noted fo r Sanpete Coun t y and [or the 

aggregate data are opposite to tho se expected, but sign i fica ntly so 

only for Sanpe te County. After r ec l assifi cation , th e variable was 

insignificant on a ll counts as can be seen f r om Ta ble 3 . 

Possibly, the in s i gni fi cant r esults for Cache County and the 

unexpected diffe r ence i.n Sa np e te County s t ems direct l y f r om th e· m.:mncr 

in wiliclt LlH· qu es tion w.:.I B asked on Lla~ rJuesLionnaire. 'f'ile wire was 

m<"re I y :1skc•d i r she c;1me rrom .:1 f n rm background . No doubt many we r e 

r(•a rcd in sm.:.1 ll rurnl towns . Jn r:1ct, San pete County i' s essc..:ntia ll y a 

rural a r ea, with the population of the l argest town just und (_· r 2,000 . 
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lf the county had at least one tovm the si ze of Logan the re sul ts may 

not have been opposite to ~vhat was expected . Furthermore, if the 

definition of an off - farm background had been confined to being reared 

in a larger city like Salt Lake or Ogden the variable may have had 

mor e explanatory power. 

Number of school -age children . It was hypothesized that, ceteris 

paribus, a positive correlation between the number of school - age 

children and off-farm residence shifts would be note d. Thus , if the 

off-farm sample was comprised mainly of families who had moved off the 

farm , th e number of school-age children per family would he signifi­

cantly higher than for on - farm families. On the o ther hand, i[ little 

or no shifting of residence has occurred, on - fa rm families would be 

expected to have more children. 

This variable is significant for Cache County and the significance 

carries over into the aggregate data. On-farm residents have signifi­

cantly more school-age children than off - farm residents. The results 

conform to the hypothesis since virtually no residence shifting has 

occurred. The of f -farm sample in Sanpete County was also comprised 

a lmost exc lusively of families th.Jt have always lived in town. How­

ever, there is no difference in the numhcr o[ chi ld r cn. Tlw reclass i­

f ication did not alter the r esu lt s although it did hring about a 

diminution of the differences. It must be concluded that the hypothe ­

sis relating residence shifts to t}te number of school - age children 

cannot be proper l y tested with these data since little residence 

shifting has occurred. 

Net income. Lt was hypothesized that ;t l arge r proportion of farm 

r;nni I ies with higlter levc ·l s of income wou]d reside in town. While: the 
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average net income from all sources is higher for off - farm residents in 

both counties, the differences a re not significant . The difference is 

significant for the aggregate data, however, due to gr eater statistical 

power resulting from a larger sample size. The reclassification did 

not alter the results in any way . Recall that the hypothesis was 

based on the idea that, ceteris paribus, farm £ami lies with higher 

levels of income would be those more apt to move into tat·Tn. However , 

little residence shifting is occurring . This may partially explain 

why this variable is not significant for either county. 

Off - farm income. The r-values in Table 4 indicate this variable 

is significant for Cache County and for the aggregate data, in keeping 

with the hypothesis t hat farm families living off the fa rm earn a 

larger proportion of their net income from off-farm sour ces . The 

vari able is not significant for Sanpete Coun ty although the difference 

is in the p r edicted direc tion. The reclassification of the data did 

not alter the results. The fact that th e variable is significant for 

Cache County but not for Sanpete County may be r evealing . Off-farm 

income, as a percent of total net income , of families living on the 

fa rm in these two counties is about the same. The big difference is 

with off-fam fami lie s . Possibly there are morc job opportunitic:s in 

Cache County due to the presence of tlw university and the larger 

population . It is recognized that such op portunities arc available to 

on-farm and off- fa rm residents alike . Also, some on - fa rm re sidents 

live closer to major sources of emp loyment within hoth counties than 

many who live in service centers. In addition, many even work outside 

of the county in which they live which may also result in the distance 

to work bein g less for many on-farm residents than for many o££-fann 
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residents. These r easons may partially explain the lack of signifi­

cance in Sanpe te County. Moreover, these r easons may very well 

diminish the importance of this variable in the residence site choice . 

Fa rm housing. It was hypothesized that the age , condition, and 

r e l a tive maintenan ce costs of [arm housing would have an influence on 

dec i sions pertaining to residence shifts. 'fhe questionnaire wa s 

designed t o ascertain the age and conditions of the fa r m house . In 

the case of off-farm r esiden t s , the data were based on the age and 

condition a t the time the family moved into town. Insufficient data 

were obtained to draw any conclusions. To be specific , only f ive fa rm 

families, who now live off the fa rm, had ever lived on the farm . That 

is, a lmos t a ll of the off-farm r es idents in t e r viewed have always lived 

in town . This was surprising . The r easons influenci ng these five 

fami lie s to move will be presented in a subsequent section . 

Remoteness and conditions of travel . As sta t ed in the t1ypothesis, 

the gr eater the di stance to town and the grcatc~ r the pr obability of 

a dverse travel conditions, the gr ea t e r the likelihood o( the fa r m 

f amily moving to town, other thirg s being equa l. It became apparent 

\Vhile i n t e rview ing operator s that a lmost all farm r esidences we r e 

located on a paved roa d, with the r emaining few being not fa r off the 

pavement. This , couple d with the knowl ed ge th a t wint e r travel condi-

tions, in t hese two counties, are seldom ve r y bad for long, seemed 

r eason Lo SUSJH.:ct that t hi s variable was not ns important as orig inally 

ll1ougltl. 

Tl1e ln c l tl1;tl th e r e nrc many small Lown s in both countic_:s pre­

sented ;mot lt e r problem. It did not sc.:em :tppropria te to measure dist;Jn<!! 

from the farm to the nearest town in every case, even i( the town was 
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the place of r esidence , or where those living on farms went to church . 

Many of the small towns have hardly any services to speak of other 

than a church, a corner store, and perhaps a gas station. The majori ty 

of the farm families travel to several towns for their various needs. 

The problem was d ecidin g which distance figure to use. Table 13 in a 

later section summarizes the f requency of trips to town by on-farm 

residents for various reasons. Shopping and farm business headed the 

list in both counties. In most cases shopping and farm business v;ere 

done in the larger tow-ns . Thus, it seemed more appropriate to base 

the remoteness factor on the distance to a larger tawn. These tm..;ns 

are referred to as service centers. 

This variable is not significant for either county (Table 4). 

The farms of on-farm residents are about the same distance f rom a 

service center as those of off-fann r esidents . The variable became 

significant on all counts after reclassification of the data; hovJever, 

the difference was opposite to what was hypothesized (Table 5), Most 

farms have been in the family for at least one generat ion and some fo r 

several genera t ions. Many early settlers established residence in 

town and acquired farms nearby. Jn fact, it was necessary that their 

fa rms be fairly close because their mode of travel v;as slow . Sam(; o[ 

these towns have since grown into larg(;r tOVJns o[[(;ring a wid(; vari(;ty 

of services while many have remained small. Fann families livin g in 

these larger towns are classified as off - farm r esid en ts under the nc~w 

classification. llawever, those living in smaller towns are now a part 

of the on-farm group. It seems only natural that these towns would be 

[arthcr from .:1 service center than the farms of many families that live 

in service centers. This partial_ly ezplains why the variablL! is signi -
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ficant aft~ r rec la ss i f ica t ion but in th~ opposite direction to what 

was expected . The preva l ence of paved r oads and t he absence of sever e 

travel conditions coupled with this fa ct would s ugges t t ha t t h is 

variable has little influence on r e sidence shifts in these t wo counties . 

If farm families had to travel to a service center to attend church as 

well as for all their other needs then this variable might sh01·1 more 

r e levance. As it is, they travel to more than one town fo r their 

v arious needs, some of which a r e only short distances from thei r fa rm. 

Church activity. Originally it was thought that a variable 

reflecting churcl1 ac tivity o f tl1 ~ f arm ope rator and his wife might b~ 

o f su fficient importance to mcrj t i nclusion in th e model. The thlnking 

was th a t church participation i s ano ther of the many consumption 

ac tivities requiring time as a r esour ce . I t was expected that fa rm 

farni lies desiring to be 11 active " in their church 1;vould choose to live 

in town \Vhere the time and travel costs of consuming this item a re 

less than they would be if they lived on the farm . However, it became 

appa r ent that there are Latter-day Sa int (Mormon) chapels in every 

little community in the coun ties being s tudie d. In fact , the r e a r c 

ch a pels in rural areas where thcr<..: a r C! no communit iC!s as such . Hence , 

the dif[ercnce in the availabj lity of c hurch nctivities to on-farm 

residents as oppo!:>ed to off-Ltrm rl~s .idents is not as great as origin:ll­

l.y suppos ed. '11tis coupled with the knowledge that farm familie s .i.n 

Utah are predominately Mormon, seemed rea son to suspect that this 

variable was not as important in a re sidence site choice as initially 

hypothesized. 

Both the farm operator and th e wife were aske d if the y he ld a 

church position. As can be seen from 1'a ble 2, no significances a r 8 



noted for the operator or the wife, The variable became signi f icant 

at the aggregate level for the wife after reclassification. Wives 

living on the farm appear to be more active than those living in 

service centers. 
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What explanation can be offered for the unexpected results? In 

retrospect, it would appear that the author's strong agricultural and 

religious background overshadowed economic reasoning in formulating 

the hypothesis. What may very well be the case is that church is 

located more favorab l y to on-farm families than other poss ib le sub-

s ti tu tes, many of which may exist only in l arge r towns . This would 

mean the r elative price of church as opposed to other subst itute 

activities might be lower for on-farm residers than for off - farm 

residers. ln addition , it might well be that the younge r, better 

educated, and wealthier people, on the average, have a lesser prefer ­

ence for church activities vis - a -vis substitutes than do older , more 

conservative people. 

Attitude concerning fa rm chores. The attitude of fa r m operators 

(and their wives) with respect to having farm chores for their children 

to do, was chosen as one of the proxies for environmental pre ference . 

Farm couples wert: asked whether they felt it very important, fairly 

important, or not very imp ortant to have chores and other work for 

their children to do. While more on-fann residents than off-farm 

residents indicated that they felt it very important, the variable was 

not significant fo r either county. Af t e r reclass i fication the variable 

became signif icant fo r Sanpete County and the significance carried over 

into the aggregate data. However, the expected cell frequencies are 

too low in some cases to g ive reliable r esults . Perhaps the fa<..:t that 
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service centers in Cache County are larger than those in Sanpete County 

is in some way responsible for the lack of significance in Cache County. 

That is, there may be more opportunity for employment for teenagers as 

well as more organized activities fo r children in the larger towns of 

Cache County than in Sanpete County . lienee , the young people in Logan 

and th e othL'r service centers in Cache County have mor8 opportunit y to 

keep occupied without having fa rm chores to do than those of Sanpete 

County. 

Sentimental value of fann. The number of years the farm has been 

in the family was chosen as a proxy for sentimental value. Assuming 

that living on the old 11 homestead 11 yields a certain amount of utility, 

a positive correlation between the number of years (generations) the 

fa rm has been in the family and on-fann r esidence \Vas expected. This 

variable was not significant for either county eithe r before or after 

reclassification (Tables 4 and 5). A possible explanation for the 

lack of significance is that a lmost all of the o£[ - [arm residents, 

under both classification, have a lways lived in towns . l!cnce, senti ­

mental value could be tied more to ownership of the old "homestead" 

rather than residence on it. This variable appears to have litt le 

r elevance for purposes of this study. 

Farm type . It was hypothesized that farm operators having dairy 

or other livestock enterprises that require close supervision would 

live on the farm, while crop farmers would tend to live off the farm. 

The farms were classified into three categories: (1) crop, (2) dairy, 

and (J ) other Uvcstock, depending upon which en tc~ rpri se yielded the 

largest proportjon o[ net [arm income. As can he s(·cn from Table 2, 

this variable is sign ificant for both counties ,1nd [or the .::~ggrcgatc 
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data. I n both counties, dairy operators tend to live on the f arm 

while operators whose net f arm income is derived mostly from other 

livestock tend to live off the farm. The large number o f off - farm 

ope r ators that raised turkeys accounted for this great difference in 

Sanpete County. As the table indicates, the off-farm category includes 

quite a few dairy farmers, especially in Cache County . The reclassifi­

cation resulted in all dairy farmers in Sanpete County and most in 

Cache County being placed in the on-farm group. The variable is still 

unambiguously significant after reclassification and appears to be 

r elevant to residence choice. 

Acres irrigated. In the absence of a mechanized irrigation 

system, the number of acres i rri gated was hypothesized to be positively 

correlated with on-farm residence. This variable is not significant 

fo r either county (Table 4). It may be interesting to note that only 

28 percent of the on-farm operators in Cache County have sprinkler 

systems compared to 26 percent of off - farm operator s. Not one of the 

operators interviewed had a mechanized irrigation system that moves 

itself. None of the operators included in the Sanpete County samples 

had a sprinkler system. A reclassification failed to bring about any 

significance in this variable (Table 5). The pruvalcncc of paved roads 

coup l e d with the fact that off-f<1nn operators under both classifications 

live fairly c lose to their farms would suggest that this variable is 

not very relevant to residence choice in these two counties . 

Capital-labor ratio. Since capital can be substituted for labor 

in some instances , it was hypothesized that fa rm operators who live in 

town would have a higher capital-labor ratio than those who live on 

tl1e farm. The data for this varial1lt! reflect crop machinery and e c1uip -
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ment mostly since none of the farm operators interviewed had mechanized 

feeding systems fo r livestock. Most of the turkey raisers had feed 

wagons and self-feeders and the value of these was included in the 

valuation figures for capital. 

Reference to Table 4 reveals that this variable is not signifi ­

cant for either county. The reclassification, however, did result in 

significance for Sanpete County (Table 5). Moreover, the off-farm 

group showed the highest capital -labor ratio as expected . A detailed 

examination of the data reveals that the extremely high capital 

investment of three operators, each operating a combination cmv - calf 

and feeder enterprise, was responsible for the significance. The 

variable was not significant when the data for th:: se three operators 

were excluded. 

In conclusion, a word of caution seems appropriate. Very few 

operators k e pt a list of their machinery, much less a valuation sheet . 

Furthermore, their estimates of labor input could have had a serious 

bias. Therefore, there is reason to question the reli a bility of the 

data used in calculating the capital-labor ratio. Although this 

variable has not been adequately tested, there is still reason to 

believe it has some relevance to r esidence site choice. 

Discrimant function analysis 

The original intention was to enter al l 17 variables, as listed 

in Chapter II, in a discriminant function . However, two variables 

could not be used in this phase of the analysis. The variable repre­

senting farm housing was to be based on data pertaining to the farm 

dwelling .1t the time the family moved off the [arm. However, only 5 
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of the 100 f amilies living in towns had eve r lived outside of trn, n . 

The r efor e , this variable could not be used because of the small sample 

size . The variable r epresenting the attitude of parents towards farm 

chores could not be used since there wer e no responses for one of the 

specified attitudes. If a code level is specified for a dummy variable 

and there ar e no, or only a few observations having that code level, it 

in troduces linear dependency into the r esulting matrix. 

The model tested by means of discriminant analysis is comprised 

of only the 15 variables listed bel~ : 17 

xl Farm tenur e 

x2 Age of ope r ator 

x3 Ye ars of college for operator 

x4 Years of college for wife 

x5 Back8rou nd of wife 

x6 Number of school-age children 

x7 Ne t income 

XB Off - farm income 

xlO Remoteness 

17
An alternative to using all the variab l es is to use only those 

that show significance wh en tested by means o[ ana l ysis of vari.:mct= or 
independen ce chi-square. Whil e t l1 is may seem marL! logic.1l, it prcsenls 
several problems . For example , v:1riablcs that show significa nce before 
c l assificat i on may not show significance afterwards. Moreover, vari­
ables that nre significant in one county may not be significan t in 
another. To try and compa r e a ny diffe r ences in discriminating power 
wou ld be difficult unless the same set of variables i s used in each 
case . Or. Rex l~rst suggested that it would be in order to include a ll 
va r iables in the discriminant function since there is no perfect crite­
rion for s t atist ically selecting the "best" variables . There fore, all 
variables, for which adequate data ar e available , were used. However, 
separate ana lyses were performed using only those variables showing 
significance afte r r eclassification, with the results appearing in 
Appendix A. 



xll Church activity of operator 

x12 Church activity of wife 

xl4 Years f arm has been in the family 

xl5 Farm type 

xl6 Acres irrigated 

xl7 Capital-labor ratio 

Variables x 1, x
5

, x 11 , x12 , and x
15 

were treated as categorical vari­

ables. 

The purpose of this type of analysis is to ascertain if there is 

some linear function of these 15 variables, taken compositely, that 

successfully discriminates between on- and of f - fa rm data. A computer 
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program written by Hurst (1971) was used in this analysis, in which the 

trace of the matrix ( w- 1
A) is used as a statistic to measure discrimi-

nating power, where 

W error variance-covariance matrix 

A group variance-covariance matrix 

Where only a single variable is involved, the trace approaches the F 

ratio. 

A step-wise mode was chosen in which all variables are entered 

and deleted one at a time on th e basis of their contribution to the 

trace. That is, the variable contributing the least to the composite 

trace value is deleted first, and so on until the variable contributing 

most to the composite trace is the only variable remaining. The 

purpose of tt1is step of the discriminant analysis is to provide a 

means of scaling down the model similar to the use of the multiple 

correlation coefficient (R
2

) in step-wise least square regression 
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However , unlike the multiple correlation coefficient, the 

trace cannot be taken by itself as an indication of the 11 fit" of the 

model. All that can be said is that the higher the trace value , the 

better the "fit"; whereas, a value of one of the multiple correlation 

coefficient is t ake n to mean a perfect correlation . The del e tion 

orders and the trace values arc presented in Appendix A. 

A comment concerning possible correlation between independent 

variables seems appropriate, since all LS variables we r e used. J~arrar 

and Glaube r (1967) point out that econometricians accept l east squa r es 

coefficient es timates as "bes t linear unbiased" since the expectation 

of the err or term is zero r egardless of the degree of multicollinearit~ 

Assumin g this is the case, the coeff i cien t es tima t es in the discrimi­

nant func tion would be unbiased. 19 

The only real test of a di scriminant function is its ability to 

predict group membership. In other words, discriminating powe r i s 

measured by the percentage of observations properly c l ass i fied. Table 

6 summarizes th e predictive accu r acy of the model both befo r e and 

afte r r ec l ass i fica tion. By way o( explanat i on , 84 pe r cent of t he: on-

farm r es ide nt s of Cache Coun t y, und e r the orig inal classification \ve r c 

18A word of caution is in order. Waite (1971) says, " The l ack of 
a one -to - on e correspondence makes omitting variables because of a sma ll 
drop in trace, risky. " Where the variable , of a set of variables , 
which contributes most to the trace is used in a univariate discrimi­
nant function , it may sometimes yield fewe r correct group predictions 
than a nother variable of the same set . 

19This assumes that the matri x can be properly invert ed . In a 
pe r sona l conversation with Dr. Rex Hurs t, h e expressed the opinion 
that the r e should be no computational prob l ems as long as t he r e was no 
r-va lue g r ea t e r thon 0.90 . The hi ghest was 0. 75 3 as s hown in Append i x 
B. 



Table 6 . Percent of on-farm and off - farm residents correctly classified by discriminant functions 
both before and after reclassification . 

On- farm GrouE Off - farm GrouE Overall Accuracy 
Before After Be fore After Before After 

Cache Count;· 84% 86% sn 687, 68% 82'/, 

Sanpete County 80% 86 % 667, 91 '/, 73% 87% 

Aggre §;ate Data 86 7, 85% 467, 77';, 66 7, 83 (. 

"" 



placed in th e on-farm group by th e r esultan t discriminant function . 

Sixteen percent were mistakenly placed in the off - f arm group. Only 

52 percent o f the off-farm residents in Cache County were correctly 

placed while the remaining 48 percent were mistakenly placed in the 

on-farm group. As can be seen from the table, the functions were 
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more successful in placing the on-farm residents than the off-farm 

residents by a considerable margin in every case under the original 

classification. This suggests that tht! off-farm samples were more 

heterogeneous than the on - farm samples . ln other words, th e data for 

many of the residents in the off-farm g roup s appea r t o be more simila r 

to those in the on - farm groups. 

The r ec l assif ication o f the data incre ased the discriminating 

pc:Mer significant l y in almost every case, with the gr eatest improve­

ment occurring in th e off-farm groups. The coefficients of the 

discriminant functions for the r ec lassified data are given in Appendix 

A. 

What does all this me an? The improved accuracy of the discrimi ­

nant functio ns in classifying farm families after the data were 

reclassified seems to suggest that living in a ver y small rural t own 

is not much di fferen t than living on tl1c [arm. At l eas t, when looking 

at the variables used in this model, fa rm families living in small 

towns have a lot in conunon with on-Eann r esidents. ln fact th ey have 

more in common with on-farm residents than with farm families living 

in s e rvice centers. This is evident from the increase in discrirni-

nating power for the on-farm groups after r eclassification but even 

more so from the substantial increase in accuracy o f plac emen t in the 

off-farm groups. 
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The majority of one 1
S activitiL's are consumptive in nature. : 1any 

consumption a ctivities, as well as othe r types of activities, r equi re 

the input of market goods which a r e not always available in smaller 

towns . It would, therefore, seem more appropriate to dist inguish farm 

families as rural-farm and urban - fa rm rathe r than on- farm and off - f arm, 

with the distinction being based on the a vailability of some minimum 

set of good s a nd services . 

Analysis of data for commercial fa rms 

Recall tha t data for thill study were collected by random samp ling 

of all farm operators. All noncomme r cial operators , according to the 

d ef inition g iven in f ootno t e numb e r 4, were then excluded and th e data 

again analyzed under both r esi d ence classifications. This resulted in 

approximately a 40 percent r e duction in sample size for both Cache and 

Sanpete Counties . Th e operators el iminate d were not confined primarily 

to thos e over age 65 .. Some younger operators earning a very high 

proportion of the ir net in c ome f rom off-farm sources wer e also e x ­

cluded . 

Tables a nd 8 contain the re s ult s o[ the independent analys i s o[ 

ea ch variable uT1dcr the original classification, while the r esu lt s o( 

the analysis after recla ss i f ication arc presented in Tables 9 and 10 .. 

S ince it was concluded ear lier that th e r eclassification data are more 

appropriate f or this study, the major part of th e discussion which 

fo llows will deal with Tables 9 and 10. Comparisons will be made with 

Tab les 

T~bles 

and 5. Tt is left for th e r eader to compare th e r esu lts with 

and 8. 

1\ word of c;JUtion i s o[[(~red nt tlds point. Aft t:r t:x cluding all 



Table 7 . Contingency tables of selected variables ~;ith resulting chi-square value s-Commercial farms. 

Cache County San2e t e County Aggregate Data 
On - f -arm Off - farm On - farm Off - farm On - farm Off-farm 

Farm tenure 
Full mvner 14 12 18 20 32 32 
Part m .. mer 21 14 12 15 33 29 
Tenant 0 1 1 0 1 

xz 1. 55 1. 20 0. 13 

Background of wife 
Farm 20 17 17 30 37 47 
City 15 10 14 5 29 15 
' 2 0.04 6 . 21'"''' 4. 68''' A 

Operator holds 
church position 

Yes 24 15 20 2i< 44 39 
No ll 12 ll 11 22 23 

xz 0 . 62 0.01 0.07 

\life holds 
church position 

Yes 28 19 24 25 52 44 
No 7 8 7 10 14 18 

xz 0 . 33 0 . 07 0.67 

"' w 



Table 7 . Continued 

Cache County 
On - farm Off - farm 

Attitude concerning 
chores for children 

Very important 34 25 
Fairly important l l 
Not important 0 l 

xz l. 36 

Farm type 
Crop 6 6 
Dairy 20 13 
Ot her livestock 9 8 

xz 0.52 

, ... :::s i g nificant at 5 percent level. 
Significant at 1 percent level . 

Sanpete Co unty 
On-farm Off - farm 

30 31 
l 4 
0 0 

0.63 

2 1 
14 3 
15 31 

12 . 82'"''' 

Aggregate Data 
On - farm Off - farm 

64 56 
2 5 
0 

2.70 

8 7 
34 16 
24 39 

10. oo•"''' 

"' ~ 



Table 8 . Means, standard dev iations , and F- values 
i 

of selected variables - - Commercial farms. 

Cache County San Ee te Coun t y Aggregate Data 
On- farm Off - farm On-farm Off-farm On- farm Off - fa rm 

Age of ope rator X 51 . 54 51. 52 51. 16 53 . 71 51.36 52 . 76 
s 10 . 81 12 . 52 11 .05 12 . 81 10.84 12. 63 
F 0 . 00 0,74 0 . 45 

Years of college X 0 . 89 1. 22 0,68 1. 83 0 . 79 1. 56 
for operator s 1. 30 2 . 08 1. 4 2 2 .05 1. 35 2 . 07 

F 0 . 61 6. 84'' 6. 38'' 

Years of college X 0.63 1. 37 0 . 81 1. 26 0. 71 1. 31 
for hl' i fe s 1. 06 1. 74 1. 4 5 1. 63 1. 25 1. 67 

F 4 . 32'' 1. 39 50 261
' 

~umber of s chool - X 2 . 60 1. 26 1. 74 l. 89 2.20 1. 61 
age ch i ldren s 2.2 3 1.77 1. 69 2 0 19 2 . 02 2 . 03 

F 6 0 59''' 0 . 09 2 . 66 

~e t income X 9,67 1.14 11, 45 1.85 8,496. 77 10, 676 . 23 9 , 119. 55 ll,Ol4 .00 
s 3,7.+4 . 36 6,410.41 6, 291. 61 5 , 769.96 5 , 094 . 33 6 , 018. 47 
F l. 88 2 0 15 3. 7l 

Off - fa rm i ncome X 11. 49 31.59 8 . 84 16 . 86 10 . 24 23.27 
s 22 . 89 29 . 49 16.93 24 . 65 20 . 20 27 . 63 
F 9 . 15'"''' 2 . 31 9 . 36'"'' 

Remot e ntss :\ 7. 29 8.85 5 . 65 7.34 6.52 8 . 00 
3 . 87 8 . 07 2 . 65 5.5 0 3 . 43 6. 72 

F 1. 02 2. 44 2 . 52 

__, 
0 



Table 8 . Co ntinued 

Cache County 
On - farm 

Years farm has X 48 . 43 
been in family s 30 . 63 

F 

Acres irriga ted X 111.83 
s 116.41 
F 

Capita l - labor X 35 2. 06 
ratio s 36 2. 74 

F 

"sign ifi cant at 5 pe rcent level . 
~··-;'~S ignifi ca nt at 1 perc ent level. 

Off - farm 

54 . 15 
33 . 87 

0.48 

92.85 
110 . 91 

0 . 42 

333 . 07 
4 18 . 56 

0 . 04 

SanE:ete County Agg r egate Dat a 
On - farm Off - fa rm On- farm Off-f3ent 

4 1.42 39 . 60 45.14 45 .94 
31.84 25.83 31. 16 30 . 23 

0.07 0.02 

143 . 39 172 . 7l 129.00 l3 7. 94 
151. 2 5 158 .18 134 . 11 144 . 16 

0 . 4 1 0 . l3 

154 . 74 317 .00 259 . 38 32 4 . 00 
99 . 62 417 . 47 288 . 54 414. 58 

4 . 45 l. 06 

1 Error degrees of f r eedom equals 60 for Cache Count y , 64 for Sanpete County, and 126 for aggregatr d~t~. 

~ ..... 



Table 9 . Contingency tables of se l ec ted variables with resulting chi - sq uare va lues after rec lassification--
Commercia 1 farms. 

Cache County SanEete County Aggregat e Data 
Rural - farm Urban - farm Rural-farm Urban-farm Rural - farm Urban- fa r m 

Farm t enure 
Full mvner 23 3 28 10 51 13 
Part mvner 29 6 22 5 51 11 
Tenant 1 0 1 0 2 0 

x2 0 . 55 0 .85 0 . 60 

Background of \Yife 
Farm 31 6 33 14 64 20 
City 22 3 18 1 40 4 

)\ 2 0 . 01 3 .34 3 . 20 

Operator hold s 
church position 

Yes J~ 5 35 9 69 14 
No 19 4 16 6 35 10 

)..2 0.01 0. 10 0.2 5 

\Efc hold s 
church position 

Yes 42 5 40 9 82 14 
No 11 4 11 6 22 10 

\2 1. 24 1. 21 3 .3 5 

" N 



Table 9. Continued 

Cache County 
Rucal - farm Urban- farm 

Attitude concerning 
chores for children 

Very important 50 
Fairly important 2 
No t important l 

\ 2 

Farm type 
Crop 12 
Dairy 30 
Other lives t ock ll 

\2 

··significant at 
**significant at 

percent level. 
percent level. 

9 
0 
0 

0. 54 

0 
3 
6 

8 . 69'.' 

Sanpete County 
Rural-farm Urban-farm 

50 
1 
0 

17 
32 

6 . ss''' 

6 . 77 ''' 

ll 
4 
0 

0 
14 

Aggregate Data 
Rural - facm Urba n-farm 

100 20 
3 4 

0 

7 . 35''' 

14 
47 
43 20 

13 . 76 ''"'' 

" w 



Table 10 . ~~ans, standard deviations, and F- values 
i 

of selected variables aft e r reclassification --
Commercial farms. 

Cache County SanEete County Aggregate Data 
Rura l-farm Urban- farm Rural - farm Urban -farm Rural- farm Urban - farm 

Age of operator X 51.32 52.78 53 . 43 49 . 40 52 .36 50 . 67 
s 11.44 12.35 12.78 8 . 48 12. 10 9.98 
F 0 . 12 1. 32 0 . 40 

Years of college X 1. 02 1. 11 0 .94 2 . 47 0 .98 1. 96 
for ope rator s 1. 49 2.6 7 1. 57 2 . 33 1. 52 2.49 

F 0 . 02 8 . 691
"'' 6 . 13'' 

Years of college X 0 . 89 1. 33 0.88 1. 60 0 . 88 1. so 
for "ife s 1.38 1. 73 1.44 1. 84 1.40 1. 77 

F 0 . 75 2. 53 3.39 

Number of school - X 2.17 l.ll 1. 78 1. 93 l. 98 1. 63 
age children s 2. 15 l. 90 2.02 1. 79 2.09 1. 84 

F 1. 93 0.07 0.59 

Net inc ome X 10 ,481, ,72 10,222.22 8 ,932. 7l 12 ,100 . 00 9, 723 . 63 11' 395.83 
s 5,146 . 62 5 ,190 . 80 5,879 .09 6, 285.4 7 5 , 546 . 06 5, 855.10 
F 0 , 02 3.26 1. 74 

Off - farm income X 16. 70 4 1. 11 12 . 4 1 15.40 14.60 25.04 
s 25.29 33.05 22 . 68 17.92 24.02 2 7. 15 
F 6. ss··· 0.22 3. 51 

Remoteness X 8 . 28 6 . ll 7. 75 2 . 47 8 . 02 3.83 
s 4 . 85 11.08 4 .32 l. 55 4 . 58 6 . 89 
F l. 00 21.4 ("'' 13 . 24'''' 

" -'"' 



i able 10. Continued 

Cache County 
Rural - farm 

Years farm has X 50.45 
been in family s 30 . 82 

F 

.-\cres irrigated X 100 . 87 
s 106 . 63 
F 

Capital - labor X 339 . 06 
ratio s 40 l. 4 7 

F 

.~Significant at 5 perce nt level . 
~:~~S i gnifica nt at 1 percent level . 

Urban - farm 

53.67 
32 . 18 

0.08 

119.44 
15 5. 0 l 

0 . 20 

371.67 
283 .95 

0 . 05 

SanEete Count~ Aggregate Data 
Rural-farm Urban -farm Rural - farm Urban - farm 

42.80 32 . 47 46.70 40.42 
29 . 87 28 . 48 30.45 31.35 

l. 53 0.82 

151. 90 193.20 125.89 165.54 
156.08 148.52 134. 99 152.04 

0 . 83 l. 60 

171.37 476 . 80 256 . 83 43 7. 38 
133 . 84 578 . 13 311. 70 483.94 

12.411--k 5. 20''' 

1 Error degrees of freedom equals 60 for Cache County, 64 for Sanpete County, and 126 for aggregate data. 

__, 
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noncomme rc ial farms a nd then reclassifying the data according to the 

new d efin ition of on-farm-off-farm r es idence , the off - fa rm samples 

76 

were quite small, being 9 and 15 for Cache and Sanpete Counties 

respectively. In some cases the expected cell frequencies are less 

than five, thus, casting suspicion on the results. It was not possible 

to perform a meaningful discriminant analysis with such small sample 

s izes. 

Comparison is first made between Tables 3 and 9 which contain 

only categorical variables. Farm tenu r e was not significant before 

noncommercial farms were excluded and is not signi ficant afterwards. 

The variable representing background of the wife is still not signifi ­

cant . Regarding church activity, it is in significant on all counts 

for both the husband and the wife, whereas, it was significant at the 

aggregate level for the wife before noncommercial farms were excluded. 

The variables representing attitude towards farm chores and fa rm type 

show the same significance as before. 

Next, Tables 5 and 10, which contain only quantitative variables, 

are compared. The age of the operator is s till not significant. 

Apparently the proportion of operators over s ixty-fiv~ that were 

exc luded was about the s.:1m~ lor the on-farm group as th~ of"f-f"arm 

group. Some change was noted [or the variable n.: pr(~s~ n ting the 

e ducational attainment of the operator. lt is no longer significant 

for Cache County but it resulted in the off-farm operators of Sanpete 

Coun t y having significantly more college education than on-farm 

operators where no significance was noted before. Off-farm wives in 

Cache County showed significantly more years of college in Table 5, 

whe reas, when looking only at commercial farms no significance was 
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noted in either county. The variable representing the number of 

school -age children is insignificant on all counts when looking only 

at commercial farms, whereas, on-farm families in Cache County had 

significantly more than off-farm families when looking at the original 

sample. 

Exclusion of the noncommercial farms did not bring about any 

significance in the variable representing net income (Table 10). As 

can be seen in Table 5, the only significance was for the aggregate 

data. A look at the mean values may be of interest . It appears that 

a significant number of low income on-farm r esidents of Cache County 

were exc lud e d since the average net income increased afte r exclusion 

of noncommercial farms. However, the mean value for net income of the 

off-farm group in Cache County decreased, suggesting that it was mostly 

high income operators earning under $2500. net income f r om the farm 

that were excluded. In Sanpete County the average net income for 

both on-farm and off-farm residents increased . This , coupled with the 

fact that the mean age of operators for both groups also decreased 

suggests th at those excluded were primarily part ially retired fanners 

over age 65. 

It was expecte d that exclusion of noncommercial farm ope r ators 

would affect the results of the variable representing off-farm income 

as a percent of total net income. lt did. The variable is no longer 

~ignificant for ei ther coHnty. Previously it was significant [or 

Cache County nnd lor the : 1ggrcg:1t~ data with o[[-fnrm resid<'nls earning 

significantly more n~t income from orr-rarm sources. This S('l'TllS to 

confirm the conclusion reached in the previous paragraph th<1t at ll.!ast 

in Cache County, it was mainly high income families earning most of 
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thei r income f r om o ff - fa rm source s that Here excluded. Another point 

is of interest . The mean values fo r off - fa rm income as a percent of 

total net i nc ome of both on - and off -farm families "e re drastically 

r e duced fo r both counties as a r esult of excluding noncommercial farms. 

This a l so suggests that low net farm income rather than age of the 

operator was responsible for the exc lusion of many of the noncommercial 

farms . 

A change was noted for r emoteness. This variable was unambiguous ly 

s i gnificant before exclusion of noncommercial farms but not s i gn ifican t 

for Cache County afterwards. lt i s interesting to note that fo r both 

counties, there is not much di[fcr<.!ncc in the mean distance from farm 

to service center fo r the on-fa rm grrups. There is an increa se , how­

eve r, in the mean distance for the off-fanr, g roup in Cache County . I t 

appears that the farms o f noncommercial operators are generally closer 

to the ir place of residence (service center) than those of commercial 

operators. Possibly some of these a r e hobby farmers. It could be 

that some of the noncommercial operators living on farms and in sma ll 

towns are also hobby farmers. flowever, i t appears, upon examination 

of the questionnaire s f or the noncomme r cia l operators living on fa rms , 

th.1 t several were bonafid e farmers <Ll nnt! time. Tt ma y Ill! th:lt s ane 

found they could not make ~ ~ cJ ecc..: nL I iving sole ly from Lh(! farm nnd 

sought off-farm employment to sup pl(•ment their income. 

Regarding the years the furm ha s be en in th e (amily, the vari.ahl<.! 

is stil l insignificant on a ll count s after exc lusion of noncommercial 

f a rms. Not much change i s noted in the capital - labor ratio. Initial l y 

it was significant only for Sanpete County . Nmv the significance for 

Sanpete Coun ty has increas e d some, resulting in a carryover of th e 
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significance into the aggregate data. The change was due largely to a 

substantia l incr ease in the capital - labor ratio for off-farm residents . 

It is difficult to assess the value of excludin g all noncommercial 

operator s from the samples . Part of the di fficulty comes from the 

[act that the sample sizes fo r the off - fa rm groups were quite small 

after excluding noncommercial farms. It is not certain how much 

reliability can be placed on the results . On the other hand, many o[ 

the variables pertain as much to farm families operating noncommercial 

farms as to those operating commercial farms . It would seem that there 

is value in comparing the characteristics of all on - farm r esidents 

with all off-farm residents engaged in farming . In fact , farm r esi­

dents living on the farm an d operating noncorrnnerc ial fa rms may be among 

those most likely to shift r esidence off the fa rm. 

Supplementary Analyses 

In the process of collecting data relating spec ifically to the 

hypotheses, other information was obtained. For example, data per ­

taining to the consumption of diversionary activities, number of trips 

to the farm and to town, attitudes regarding school consolidation, and 

other information re lating to residence location were put in the 

questionnaires. Although not include d in the empirical tests of th e 

model for one reason or another, much o[ the additional data seems of 

sufficient interest to merit comment. The discussions which follow 

will be based on reclassified data , where appropriate, unless other ­

wise specified. 
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Consumption of diversion activities 

Data with respect to the consumption of diversion activities were 

obtained. That is, farm families were asked to estimate annual atten -

dance at movies, plays and concerts, athletic events, and their 

participation in other recreational activities such as bowling, swim-

ming, golf, etc. Assumin g that rural-farm residents have to travel 

farther to "consume'' th e se goods than urban-farm residents it is 

hypothesized that they wi 11 "consume" less because it costs them more. 

However, some rural-farm residents live closer to a theater, and 

possibly other places of diversion, than some urban-farm residents 

because not all service centers have these facilities .
20 

As an aid 

to interpreting the results of the analyses, the distance to the place 

of consumption of each of the four types of diversion activities will 

also be analyzed. If distances are significant, then more confidence 

mi ght be placed in the consumption statistics . 

Only 58 percent of the farm families had children living at home . 

To examine the average consumption of diversion <:~ctivitics of children 

and the family as a whole, docs not tell the entire story . It, there-

fore, seems appropriate to not only analyze the data in terms of the 

entire sample but to also analyze the data for a reduced sample , 

excluding all data for families without children . Table 11 relates to 

the entire sample while Table 12 pertains only to families with chil-

dren . 

20
-tn Sanpete County, Mt. Pleasant, Ephraim, Manti, and Gunnison 

were designated as service centers. However, not all of these towns 
have faci l ities for each o[ the activj tics mentioned . There is a movie 
theater and a swimming pool in each town. l·:phraim is the only town 
with a bowling alley. 1\ golf course is presently bl!ing built between 
Manti and Gunnison . 1 t may be that thesl! [our towns, none of which is 
very large , in effect operate as one town. 



Table ll. ~leans 
i 

, standa rd deviations, and F- values of var iabl es relating to diversion activities of 
farm families after reclassificati on. 

Cache Countz SanE:ete Count~' As!lre!late Data 
Rural - farm Urban-farm Rural-farm Urban - farm Rural-farm Urban- farm 

Total annual movies X 8.41 10.09 5. 13 7.91 6 . 77 9.00 
of parents s l. 25 10.46 6.81 7.89 5 . 13 9. 23 

F 0.33 2.66 l. 72 

Average annual movies X 5.75 5.56 6.58 9. 18 6. 17 7.37 
per family member s 5 . 74 6.21 7. 75 9. 14 6.81 7 .94 

F 0.02 l. 79 0.99 

Distanc e to movies X 8.56 3.91 5.90 l. 50 7.23 2.70 
s 7.17 3.28 4 . 7l 2. 15 6. 19 3.00 
F 8. 73'"'' 17.98*"" 22. 0 l'"' 

Total annual plays & X 3 . 15 6.64 4. 10 6.55 3.63 6.59 
concerts of parents s 4 . 56 9. 16 4 . 92 6 . 74 4 . 75 7.95 

F 6. 06''' 3.56 9. 59''"' 

Average annual plays X l. 58 3 . 36 2.09 2.78 l. 84 3.07 
and concerts per s 2.00 4 . 20 2. 77 2.60 2.42 3 . 4 7 
family member F 7. 84'"' l. 10 7. 27'"' 

Distance to plays X 6.47 3.27 7. 28 1.73 6.88 2.50 
and concerts s 7.33 3.33 12.54 2.25 l. 02 2.91 

F 3. 95 4. 25'' 7. 83''"' 

To ta 1 annua 1 X 10.83 18.82 5.92 10. 18 8.38 14.50 
athletics vf parents s 13.90 21. 78 13 . 40 11. 38 13.83 17.72 

4 . 93'' 7. 53'"' 12. 20""' 
CXJ 



Table 11. Continued 

Cache Count;t SanEete Count;t 
Rural - farm Urban- farm Rural - farm Urban - farm 

Average annual X 6.25 8.84 3.33 5.60 
athletics per s 7.49 10.66 6.59 5. 08 
family member F 1. 67 2.23 

Distance to x 7. 71 2.68 3.86 0 . 86 
athletic events s 7. 61 3 . 12 8 . 39 1. 25 

F 9.11*'"' 2. 77 

Total annual recrea - x 5 . 21 11. 27 2 . 71 7. 50 
tion of parents s 10.99 22 . 18 12 . 00 24 . 09 

F 3 . 15 1. 66 

Average annual X 4 . 21 6.92 2. 77 9.90 
recreat i on per s 6 . 06 10.47 4 . 92 12.40 
family member F 0.24 16 . 77''* 

Distance to X 6 . 49 2.00 5 . 90 1.04 
r ecreat ion s 9.32 2 . 98 8.21 1. 84 

F 4 . 93'"' 7.53*1' 

~:Significant at 5 percent level. 
····significant at l percent level . 

iRefers to number of times attended or miles to place of attendance. 

Aggregate Data 
Rural-farm Urba n-farm 

4. 79 7.22 
7 . 18 8.41 

3.62 

5 . 78 1.77 
8 . 21 2.52 

10 . 18** 

3.96 9.39 
11.54 2.30 

4 . 631
' 

3.49 8.41 
5.55 11 . 44 

15. 80'"' 

6. 19 1. 52 
8 . 76 2 . 49 

12. 20M' 

co 
N 



Table 12. :reans i, standa rd deviations, and F- values of variables relating t o diversion activities of 
farm famil i es wi t h chi l dren after reclassifica tion.ii 

Cache County San eete Coun t y Aggregate Data 
Rural - farm Urban - farm Rural - farm Urba n-farm Rura 1- farm Urban - farm 

Average annual X 9 . 71 10.60 15.84 22.25 12.65 16.95 
movies per child s 7. 83 11. 50 13 . 63 15 . 48 11. 32 14 . 75 

F 0 , 08 l. 97 2 . 28 

Average annual x 7.57 8.53 10 . 34 15. 17 8 . 88 12 . 15 
mov i es per family s 5.78 7. 53 8 . 22 8. 17 7. 14 8.41 
member F 0 . 21 3.26 3 . 48 

Distance to movies x 9 . 94 5. 10 7. 80 2. 42 8 . 92 3 . 63 
s 6 . 09 2. 77 3 . 43 2. 57 5 . 10 2.94 
F 5 . 99''' 25. 481

"'' 21. 83'\'"k 

Average annual plays :X l. 2 7 2 . 80 1.84 2 . 67 l. 53 2. 73 
and concerts per s 1.77 4 . 73 2 . 33 1. 61 2 . 06 3. 31 
child F 3 . 18 l. 32 4. 58'' 

Av e rage annual plays X l. 76 ~. 13 2 . 37 3. 79 2.05 3. 94 
and concerts per s 2.07 5 . 34 2 . 94 2 . 43 2. 52 3.92 
family member F s. 7 5'.' 2 . 34 7. 941' 

Distance to plays X 6 . 94 3.30 9 . 68 2. 75 8.24 3.00 
and concerts s 6.55 3 . 30 15 . 18 2. 63 ll. 49 2.89 

F 2. 91 2 . 45 4 . 47''' 

Av e rage annual X 5 . 7l 6.60 4.20 8. 00 5 . 00 7 . 36 
ath letics per child s 6. 76 10 . 48 5 . 20 6.03 6.29 8. 16 

F 0 . 12 4 . 09''' 2 . 23 00 
w 



Table 12 . Continued 

Cache Co unty 
Rural - farm Urban - farm 

Average annua 1 X 7.52 9 . 24 
a thl e t ics per s 7. 82 10 . 74 
family membe r F 0 . 35 

Distance to x 9.04 3 .3 0 
athlet i cs s 7. 06 3.30 

F 6 . 26'' 

Average annua 1 x 7. 78 12.00 
recrea tion per s 8 . 68 12.53 
child F 1. 68 

Average annua 1 X 6 . 23 10 . 32 
recreation per s 6. 61 12.92 
family member F 2. 20 

Distance to X 8 . 94 3.30 
rec reation s 10 . 03 3.30 

F 3 . 06 

*signi ficant at 5 perce nt level. 
~·(';·~Sig ni ficant at 1 pe r cent level. 

San2ete County 
Rural - farm Urban - farm 

3.86 7. 77 
4 . 59 4.83 

6. 68''' 

4 . 57 1. 25 
6 . 39 1. 54 

3. 15 

5 . 77 19 . 42 
1.28 14 . 08 

21. 23''' '' 

4 . 32 18 . 15 
5 . 53 11.42 

35 . 40''''' 

10. 14 1.92 
8 . 75 2 . 15 

10 . 30'" ' 

.~Refers to number of times attended or miles to place of attendance. 

Aggregate Data 
Rura l- farm Urban - farm 

5 . 79 8.44 
6.72 7 .89 

2.59 

6. 92 2. 18 
7.08 2.65 

9. so'._..,., 

6 .83 16 . 05 
8.07 13.63 

17. 27'"' 

5.33 14.59 
6 . 17 12.48 

25.49'"'' 

9 . 51 2. 55 
9.41 2 . 76 

11. 72'"' 

11Sample sizes are as fo l lows: Cache County rural - farm= 49 , urban - farn1 = 10; Sanpete County r11r~l ­
farm = 46, urban - farm= 12; Aggregate rural - farm= 95, urban - farm= 22. 

00 
+' 
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Still another way of looking at the consumpt i on of diversion is 

to hypothesize a func tional re l ationship beUveen consumption and 

se l ected var iab le s and perform r egression analyses. For each of the 

four diversion activities, it is hypothesized that consumption is a 

function of di stance , net income, a nd age of the operator, recognizing 

that this is not strictly an on - [arm-off-farm analysis since some 

families living on - fa rm l ive c .L oscr to places of diversion than somC! 

off - farm fami lies. Two sets of regr essions were run fo r each county 

and for the aggr egate data; one for the en ti re sample and one for the 

sampl e comprised only of the fami lies wi th children living a t home. 

The regression coefficients, t - values, and multiple corr e l ation 

coeffici ents , for regr essions showing some s t a ti s tical significance, 

a r e found in Appendix ~. 

Each of the four types of ac tivit i es will be discuss ed in tur n 

without r esta ti ng the hypothesis or a lluding to the fact that some 

urban - fa rm fami l ies live fa rthe r from the places of consumption than 

do some rural-farm families. 

Movie a ttend a nc e . The variable r epr esent ing total annua l movi e 

a ttendance of the pare nt s is no t s i gnifican t f or e ith e r county or fo r 

the aggr ega t e data, as shown in Table 11 . Furth ermore, th e average 

annua l attendance per fami l y me mb e r faile d to show any s igni ficance . 

However, the distance to the movi e thea t e r is highly significant i n 

eve r y case . Although rural- fa rm r esiden t s generally live fa rther f r om 

tile thcnter than urban-fa rm r esidents , t h e r e docs not a ppear to he any 

signif it:ant <.li[ fc rcn ce i n movie :.1 ttend.1ncc . l"' orcove r, when th e data 

were :1n:1 l yze d only for f<.nni U cs w:itil chi ldren , t here st ill was no 

signi[ican t d i fference i n atten dance. '11tc add e d time and t r avel costs, 



incurred by rural-farm families, appar ently does not influence their 

consumption of this good. On the other hand, there may be more 

substitutes for movies available to urban-far m familie s . 
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The only re gressions that showed significance were ave rage annual 

movie attendance per family member in Cache County and total annua l 

movie attendance of parents in Sanpete County . Relevant statistics 

are given in Appendix C. With regards to per capita consumption of 

movies in Cache Coun ty, all coefficients have significant t-values 

exce pt the one representing net income. The sign of the coefficient 

for age of the operator is negative as expected. That is, movie 

attendance per family member decreases as the age of the operator 

increases. What is surprising is the positive sign for the coefficient 

representing distance to the theater. It appears that movie attendance 

increases with distance. 

With respect to movie attendance of parents in Sanpete County , 

the t-values for all coefficients a r e significant. The signs of the 

coefficients are as expected except for the one repres ent ing distance . 

That is, a positive correlation between distance and movie at tendance 

is noted, suggesting that movies are looked upon as an inferior good 

with the income effect outweighing the substitution effect . 

Plays and concerts. Urban-farm residents in Cache County appl:a.r 

to attend marl: plays and con certs than on-fann residents (Table 1 1 ) . 

Annual attendance of parents is significant ;1t the 0.()5 level while 

annua l attendance per family member is significant at the 0 . 01 level. 

However, the difference in distance is not significan t. When analyzed 

only for fami l ies with children there did not appear to be any diffe r ence 

in the results for Cache County (Table 12). The per capita consumption 



is still significantly higher fo r urban-farm residents. A partial 

explanation may be that urban-farm fami lie s are more aware of such 

things as plays and concerts than on - farm fami lies , whereas, rural -

and urban - farm residents are equa lly aware of movies since theaters 
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a r c gene rally open most days of the week . lieneE!, urban-farm residents 

could substitute plays and concerts for movies more readily than rur a l­

farm resid ents because of thei r increased awareness of such presenta ­

tions . The fact that movie attendance is not significantly higher for 

urban-farm residents even though they live closer to t he theate r seems 

a lso to suggest that they have subst itutes for movies . The vari able 

is not significant when analyzed in terms of children alone. 

In Sanpe te County, none of the results is statistically signifi ­

cant . No matter how attendance at plays and concerts is viewed, the 

differences in consumption by rural - farm residents are not significantly 

different than for urban-farm residents. This may be partly due to the 

limited number of such presentations in Sanpete County . Snrnv Col l ege 

at Ephraim presents a few plays and concerts each year, but nothing 

like the number presented at Utah St ate University . 

In looking at aggregate data, urban-farm residents do attend 

significantly more plays and concerts than rural-farm residents . Mo re­

over, they live significantly closer than fami lies r esiding on ~e fa rm. 

Only the average annual consumption per child , for families havin g 

children <1t home, does not show significance. 

None o( the regre!->siuns !-> howe<.! any si.gni[icance when looking at 

the mldtiplt! correlation coerri.ch· nLs, al.though the t-value for til e 

coefficient representing distance was s i gni ficant for Cache County .:tnd 

for the aggregate data. 
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What conclusions can be drawn from all this? Any attempt to link 

the consumption of plays and concerts with distance to the place of 

consumption for Cache and Sanpete County residents separately l·lOuld 

appear hazardous. However, when viewed in the aggregate, there does 

appear to be a possible relationship. 

An additional comment may be in order. Recall that movie 

attendance of parents living on farms in Cache County was not signifi ­

cantly different than for urban-farm residents even though the urban­

fa rm r es idents live closer to the theater. It was suggested that 

perhaps off-farm residents have better s ub s titutes for movies. Urban ­

farm residents in Cache County attend significantly more plays and 

concerts than rural-farm residents. This would suggest the possibility 

that urban-farm residents suhstitute plays and concerts for movies. 

Perhaps the fact that urban-farm operators , as well as wives, have 

attended more years of college is in some way related to this 

phenomenon. Moreover, the presence of a university makes such activi­

ties r eadily available to those who are awar e of up -coming presentations . 

Ath l etic even ts. Fann operator s and wives we r e asked hO'.Y many 

times a year they attended athletic events. The child ren were asked 

how many times a year they participated in ath l etic events. 11cncc , 

the consumption figures per family member is a combination of attend­

ance on the part of the parents and participation on the part of the 

children . 

When looking at all fa rm families, the at tendance of parents at 

athletic events is significantly higher for urban-farm residents than 

for rural - farm residents for hath Cache County an d for the aggregate 

data. Moreover, distance is sjgni ficnnt for Cache County and the 
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aggrega te data (Table ll). No significance is noted for Sanpe te County. 

No diffe renc~for e ither county a r e noted when consump tion is viewed 

on a pe r capita basis . When looking only at farm families with 

chi ldren there are no significant di ffe r ences in consumption for 

Ca che County no r for the aggrega t e data but distances are significant 

(Table 12). Children in Sanpete County who live in larger town s 

participate more in athletic events than children who live on the 

farm. Furthermore, when looking at the average annual consumption 

per family member, urban-farm residents in Sanpete County consume 

significantly more than do rura l-fa rm residents . However, the differ­

ence in distance is not significant. 

Multiple correlation coefficients are no t significant for any of 

the re gr essions. f-lmvever, t-va lu es for the coefficients r e presenting 

distance are significant. 

Other recreational activiti es. Farm families were asked to es ti­

mat e the number of times a year that they participated in bowling , golf, 

swimming, e tc. The sum of these represents the annual consumption of 

r ecreation. The only significance noted for parents was for the 

aggregate data . Urban - fa rm couples consume significantly more recre­

ation than rural-farm coup l es (Table 11) . When looking at the average 

per family member, there is no difference for Cache County but the 

variable is highly significant for Sanpete County and the aggregate 

data. Distance is significant in all cases. 

J\[ter excluding all famili es without children, the consumption 

data [or recreation [or children and per family member was ana l yzed. 

No significance in consumption or distance is noted for Cache County . 

However, consumption differences and the distance differences a r e 
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highly significant Eor Sanpete County and for the aggregate data. 

As with most other diversion activities, the regressions are not 

significant. 

Trips to town 

On-farm residents were asked to estimate the average number of 

trips made to town per week fo r broad categories of reasons, excluding 

trips to work if they worked off the farm. 
21 

In most cases, more than 

one town was involved. They went to church in the nearest town while 

other needs, such as shopping and farm business, quite often took them 

to other towns. This question was des igned fo r a strict on - fann -o ff -

farm classification, h ence , only those who actually live on the farm 

answered the question. As can be seen from Table 13, the frequency 

of trips for shopping and farm business was greater than for any other 

sing le reason. An estimated 65 shopping trips and 87 farm business 

trips are made in a typical week by the 50 on-farm families in Cache 

County . These two categories represent about 48 percent of the total 

trips to town . Looking at total trips for a ll reasons, on-farm resi-

dents in Cache County make an average of 6.18 trips to town in a 

typical week. On-farm residents of Sanpete County make an estimated 

9.44 trips per week per family. Shopping and farm business arc 

responsible for over 50 percent of t!Jesc trips. 

Trips to the farm 

111(! counterp:1rt o[ the previous question was to :lsk [arm famj li es 

that live in towns to estimate tile average number of trips they make 

21Figures were arrived at by having the fami ly estimate the aver ­
age number of trips per week by season then averaging for the entire 
year . 



Tablt! 13. Totals, meansi, and standard deviations f9 ;- trips to town per week fo r various re.qsons , and a 
compar ison wi th weekly trips to the farm, 11 

Cache County Sane:et e County Ag~egate Data 

:-:("·..: :;c:i:~.., ld .!::\ 65.00 115.00 179.00 
5::.:-??i:l.g x 1. 28 2. 19 1. 79 

s 0. 70 2.30 1. 79 

s.: ::~ e~l ~X 32.00 34.00 66.00 
_.\cti\·iti.:=s ~ 0.64 0 . 68 0. 66 

1. 18 2. 00 1. 64 

C::.: rc :t :x 59.00 6 7. 00 126.00 
Acti\· itics ~ 1. 18 1. 34 1. 26 

1. 38 1. 52 l.l-5 

:-:usic L.::sso:1s :x 19.00 23.00 42.00 
0. 38 0.46 0.42 
0. 79 0.85 o. 83 

:ar::::t 5usin.: ss [ :\ 87.00 144 . 00 231.00 

\ 1. 74 2.88 2 . 31 
s 1. 61 2 . 95 2. 43 

R-ecreation r :-.: 30 . 00 59.00 89.00 
x 0.60 1. 18 0.89 
s 0.49 2. 86 2. 14 

C·the:r .!:X 18 . 00 22.00 40 .00 
;; 0 . 36 0.44 0.40 
s 1. 14 1. 38 1. 25 

Total fo r all ~X 309 . 00 472.00 781.00 
'leasoos '( 6 .18 9.44 7.81 

- - - - - ---- ------- ~- - - ------ - - _ _3_._6_~ ---- - -- - --- - - ---- --- - - - -- _9_._~~ -- - ---- - ---- - --- - -- -------- - _ _7_._3_0. ---- - -----------
On-Farm Off-Farm 0 n -Farrn Off - Farm On-Farm 

Total Trips 
to Tm.:n (fa r m) x 6.18 9.80 9.44 12.94 7. 81 

s 3. 61 5.43 9.45 7. 73 7. 30 
F 15 . 42** 4 .11* 12.69** 

i ~leans fou nd by dividing t h e to t a l t rips by sample size of 50 for count i es and 100 fol· aggregate data. 

iisased on the original classification, 

Off-Farm 

11. 3 7 
6. 8J 

"' 
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to the farm per week. Those in Cache County average 9.80 trips to the 

fa rm per week, while those in Sanpete County average 12.94 trips. As 

can be seen from Table 13, off-farm residents in both counties make 

significantly more trips to the farm per week than on-farm residents 

make to town. This is possibly due to the fact that most farm 

operators have livestock of some kind that they check on or feed at 

least once a day. 

One wonders how many trips would be made to town in a typical 

week by the off-farm residents if they were living on the farm . The 

fact that off-farm residents in Cache County have fewe r school-age 

children would seem to dispel the idea that they would make more trips 

if they l ived on the farm. Moreover, there is no significant differ­

ence in the number of school-age children per family in Sanpete County. 

It would appear that less money would be spent in travel if the off­

farm fami lies moved to the farm . There must be other advantages of 

living in town that outweigh this pecuniary disadvantage. 

Reasons given for moving off - farm 

A main objective of this study was to learn something about the 

reasons for the alleged trend to off-farm residence. It was hoped that 

a sizable number of off-farm r es idents in the samples had shifted 

residence so that selected variables, thought to be important in 

residence shifts, could be tested. However, only two farm operators 

in Cache County and three in Sanpete County had ever lived on tltc farm. 

All the other off-fann ope r ators had lived in town all their married 

lives, and most o[ them since they were born . On~:.! of the two in Cache 

moved off the farm 8 years ago at the age of 51 to let his son live on 



93 

the farm. The other is presently a pro fesso r at Utah St ate University . 

He and his family lived on t he ir fa rm on l y during the summers up unti l 

10 years ago. Now they live in town the yea r-round. The f arm is 

located in Box Elder County and there is no electricity on the farm . 

Of the 3 families in Sanpe t e Coun t y that moved into town, one 

moved 25 years ago when the operator was 34 years of age. The house 

was old an d in need o f repai r and there was no electricity and no 

te lephone . The farm is loca t e d 5 miles f rom their pr esent home . 

Anothe r moved into town 5 year s ago from a fa rm 9 mile s away. The 

operator was age 66 at the time. They wanted to let their married 

daughter live in the farm house . The o ther operator moved 23 years 

ago at the age of 40. He had been in partnership with his brother 

a nd when they split up he had no place to live. 

Since only a very few farm fami lies actually shifted residence 

off-farm, a defini te patte rn of r easons for shifting cannot be esta b­

li shed. I t does a ppear that two o[ the five that moved off the fa rm 

may have been influenced by r easons r elated to inadequate housing on 

the farm . lt was hypoth es i zed in Cha pter 11 that the age an d condit ion 

of fa rm housing would influence dec i s ions r egarding place of r es idence . 

l<hat conclusions can be drawn from thes e results? Recall th a t the 

census data for Cache and Sanpete Counties, as presented in Tab l e l, 

indicate an increase in the pe rcentage of off-farm residency. Th e 

data we r e interpreted as being indicative of a trend to shifting resi ­

dence off the farm . However, the data colle cted for this study do not 

shON t:hi s . 111e s amples s hould s ure l y have picked up any shifting of 

re s idt.·ncc s i nce 1959 . It may he tll.:tl the extension of town limits of 

low n.s like Lcwj s ton, to includ e :1 l..:.1r gl' number of surroun di ng [anns, 



has resulted i n more ope r ator s reporting off-farm re s i dence . While 

this is possible it does not seem probab l e . Still there has to be 

some explanat ion. Perhap s the assumption that off -farm oper ators 
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l eave agricu lture at the same ra t e as operators liv ing on the fa rm is 

not r easonab l e . I t may be that operators living on the fa rm are leav­

ing agriculture at a grea t er rate than thos e living of f the fa rm. 

Moreover, an increasing numb e r of off - farm res idents may be entering 

agriculture. There appear s to be strong evidence of th is from the 

data co llec t ed for thi s s tudy . Operator s were asked how many years 

they had been farming their own farm. In both counties , the number 

of operators liv ing in urban cen ters that had farme d fo r 10 year s or 

less is dou b le the number living on farms that have farmed 10 year s o r 

l es s. Rase d on these samples , twice as many urban-farm r es idents are 

entering agriculture as rural-farm r esidents. Although several oper­

ator s were in the ir early twen ties when they became oper ators, there 

was an insu ff icient number to estab li sh a definite pa ttern . A l ar ger 

samp l e might reveal that th e younge r gene ration farm ope r ator s are 

generally es tablishing r esidence off- fa rm r ight f rom the beginning. As 

it stands now, all th at can be said i s that there appear s to be more 

evidences that the increas ing percentage of off-farm r esidence in Cache 

and Sanpete Counties is due to an incr eas in g number o f operators 

entering agriculture as off-farm resident s rather than a shift of 

residence f rom farm to town. 

Reasons for wanting to move off the farm 

Vc.:.ry few off-fann r es ide nts had ever lived on the farm, as di s­

cussed earlier. 1/owcvcr, those livin~ on -fa rm were asked if th ey were 



considering shifting their residence into town. In Cache County, not 

one single farm fami ly was considering moving to town. Two on-farm 

families in Sanpete County have considered shifting residence . One 
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of these is an older couple who want to r etire and let their son take 

over the farm . The other family has talked about moving into town and 

''relax" a little. The operator is 56 years old and there are 2 

children still living at home. 

It appears that no big shift o( re sidence from [arm to u r ban 

centers will take place in the ncar future in Cache and Sanpe te Coun ­

ties . On-farm families a r e apparently content to live on the farm fo r 

the present. Extension agents and personnel in ASC offices in several 

other counties in Utah were asked about residence shifts. Indications 

are that there has been very li ttle shifting during the past 20 years 

and very little is expected in the near futu re. 

Reasons for not moving to town 

Farm families living on-farm were presented with several r easons 

which might explain why they preferred to live on the fam. lhcy 'le r<c 

asked to r ate the rea sons accord ing to importance. t4a ny checked on l y 

one reason while o thers did not answer the question clearly . There­

fore, the data fo r some could not be used. Tab le 14 r eflects only 

those that ga ve unambiguous answers. As can be seen, the main reason 

Cache and Sanpete County residents gave for not moving to town was 

that they just didn't care for city li fe . Other reasons were the 

desire to provide chores for the children and the sentimental value of 

the [orm. 111 S:111pcte County tltest· s:Jmc rensons :1ppear to he important 

hut mnny checlu·d 11 otlter" r<·:Jsuns a s we 11. 



Table 14 . Reasons given f o r not moving into town and fr equ ency of respons e f or each rea so n. i 

Cache County 

1st or main reason 

2nd reason 

3rd reason 

Totals 

Sanpete County 

lst or main reason 

2nd reason 

3rd reason 

Totals 

Fa rm Has 
Sentime ntal Value 

12 

0 

6 

Children Need Don't Care For 
Chores To Do City Life 

2 14 

3 

12 19 

17 

8 0 

12 19 

Cheaper to Own a 
House on th e Farm 

4 

4 

6 

iRespondents were asked t0 rat e th ~ reasons in order of importanc e . S0m~ chec ked only one r ea s on 
tvhile others checked t\\1!., ~.n· thre e reasons. 

Othe r 

8 

14 

0 

16 

"' "' 
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Those considering moving to t he farm 

Fa rm families living in town \Vere aske d if they \-.· e re giving 

serious thought to moving out to the farm. It appears t ha t more fa rm 

fam ilies want to move to the farm than move off the farm. 1-/hether 

they will actually move is another question . The re \.Jere six families 

in Cache County and six in Sanpete County that have considered moving. 

The main reason given is the desire to provide the children with 

definite responsibilities and to be closer t o work. All 12 families 

have chi ldren, ave ragin g 4 per family. 

Consolidat ion of schools 

There is probably little doubt as to what was expected with 

r egard to an opinion poll on this subject. Rura l-farm residents, in­

cluding those in small communities, were expected to be against th e 

consolidation of county schools. In fact, residents of small communi­

ties may be more firmly opposed to consolidation than on - farm residents. 

Children living on the farm must ride the bus r egardless , whereas, 

children living in communities with schools will only have to ride the 

bus if their school is closed down. 

It was not surprisin g that thi s variable was insignific an t in 

Cache County. Many r es pondents said they v1cre originally agains t 

consoli d ation but they like it now. This is no doubt partially res­

ponsib l c for the l.J.ck of s i g ni [ i c.:Jncc. J n Sanpc tc County , however, 

this was a v e ry hot issue .:Jt l-he time the data we re collected. Despite 

this fact, the variable was not si gnificant. A possible explanation is 

that some of the service centers will lose schools. Only one of the 

four largest towns, which were desi gnated as se rvice centers, Hill 



Table 15. Contingency tables and res ulting chi-square values relative t o attitude toward s consolidation 
of schools - -reclassified data. 

Consolidacion of 
schools 

In favor 

.-\gainst 

Xc 0?inicn 

\ -

Cache County 
Rural - farm Urban - farm 

54 

12 

12 

15 

l. 03 

Sanpete County 
Rural-farm Urban- farm 

14 

51 

13 

4. 71 

8 

5 

Aggregate Data 
Rural-farm Urban-farm 

68 

63 

25 

I. 22 

23 

14 

"' CX> 
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have a high school. Another will get the junior high school. There is 

even talk of closing down some of the elementar y schools with possibly 

two of the service centers being without an elementa r y school. This 

no doubt accoun ts for the fact that 41 percent of the urban-farm resi­

dents were against consolidation. 

Conclusions 

Very few fann families are moving off the farm. Since there is 

no evidence of a trend to shifting residence off the farm in these 

counties, definite statements regarding the relevance of the variables 

used in this study to analyze residence shifts would be hazardous. 

Interpretations of the results must be couched within the framework 

of different patterns of living due to r esidence location rather than 

a framework of residence shifts due to different patterns of livin g . 

In othe r words, the analysis has more relevance as it pertains to 

r esi d ence choice rathe r than to residence shifts. 

Censu s data for Cach e and Sanpete Coun ties r eveal an increase in 

the percentage of farm operators residing off-far m. It appears that 

this is due in part to an increased number of operators entering agri ­

cultur e from the off-farm sector r ather than a trend to shifting 

r esidence off the farm. During the past 10 years twic e as many fa rm 

operators entered agriculture from the off-farm sector in these two 

counties as from the on-farm sector . 

Oespitc the lack of evidence of a trend to off-farm r esidence in 

Utah, an off-farm mi g r a tion m.1y yet start in the future. There appea r s 

Lo he distinguishing characteristics of rural-f.:1nn [.:lmLlics, including 

th<.! type of farm operated, that t(~n d to s<·t them apart f rom f.1rm 
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families living in the larger urban centers. The variables reflecting 

th~se characteristics may be helpful in predicting residence shifts in 

a trend yet to begin in some areas. Moreove r, these variables may 

prove useful in studying residence shifts in areas where such shifts 

are actually taking place. However, a word of caution is offered. 

Residence patterns of farm families in Utah may not be t ypical of the 

nat ion as a whole due to the fact that Mormon pioneers tended to 

settle in towns rather than on farms. Nevertheless, there is reason 

to expect the variables to be just as r e levant, or perhaps mo re so, 

for other areas as for Utah . 

Regarding classification of far1n operators by residence type, it 

appears more appropriate to place those living in larger urban centers 

in one group and those living in small towns and on farms in the other 

group . Thus, residence classifications would be rural-farm and urban­

farm rather than on-farm and off-farm. 

Both the individual analysis of relevant variables and discriminant 

analysis appear useful. The isolation of families with "non-normal 1
' 

characteristics for a particular group is simple with discriminant 

analysis. The discriminant function would place families in either the 

on- or o[[-fann group. Those that ar(~ mi sp lo.ccd would hL' those most 

suspec t or shifting res i dence in tilL' f uture. 1\ rurtiiL'r tL'st of tilL' 

discriminant [unctions resulting !rom this study would hL' to collL'ct 

data from areas where shifts are occurring and enter the data into onL' 

of the fun~tions appearing in Appendix A. While the results may prove 

very promising, the determination of discriminant functions for e ach 

geographical area of study should be considered. 

The predictive accuracy of the discriminant functions was generally 
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greater when a ll variab l es were included, than Hhen only 11 significant 11 

variables , as dete rmine d by analysis of variance and independence chi­

squa r e tests, were used (Ta ble 24). Howeve r, the predictive ability 

of the discriminant functions u s in g only "significant, variables was 

acceptable and should be considered, es pecially if r esearch is carried 

out under a limited budget. 
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Appe ndix A 

Discriminant Functions 

Programs used 

The analysis was performe d using 4 of 7 individual programs written 

by Hurst (1971) for dis c rim i nant fu nct ion analysis and classification. 

The se were: 

l. (MACRDT)- Multivariate analysis of variance -- compl e te ly 
ra nd omized d es i g n with trans f ormat i ons. 

2 . (SDF) 

3. (ODF) 

4 . (DFS) 

- Stepwise d iscr iminant function wi th optional 
subsets. 

- Orthogo nal discr i minant functio n. 

- Discriminant function scores. 

The fi rst prog ram is us e d to perform multivariat e t es ts on eq uality of 

g roup d ispe r sions and gro11p centroids . Error and trea tment variance-

co variance matrice s are produced and stored for further use . 

The n ext phas e is a stepwise discriminant analysis which us es basic 

computations predpared by MACRDT. The trac e of the matrix (w- l A) is 

used as a n indication of di scr iminating power, where 

W c: rror variance - covariance· matri x 

A g roup variancc ·-c uvariancc rn.t t r i x 

CiV(' /1 .:1 s pc· c j [ic TIJodf·l, th e vari.thh· c ontributin g thf' ] c a s t to th(· c om-

rositc trace is the first to be delctcd . Dummy varia bl (•s arc t reated 

as subsets a nd all d ummy variables p(•rtaining t o a particu lar categori -

ca l variable are de let e d as a s ubs e t. Ta bles 16 and 17 s how the de l e tion 

orders for th e original data and for the rec l assif i ed data r es pect ive ly . 



:able 16 . Deletion orders of variables and resulting composite trace values.
1 

Cache County 

\'ar iable 

Capital - labor ratio 

Years college of 
operator 

Background of wife 

Y~ars farm has been 
in family 

Xet income 

Farm type 

.~ge of operator 

Acres irrigat ed 

Remoteness 

Operator holds 
church position 

Farm tenure 

Composite 
Trace 

42.32 

42.32 

42.32 

42 . 31 

42 . 28 

42.24 

41.77 

41. 21 

40,30 

39 . 62 

38 . 50 

Sanpete County 

Variable 

Age of operator 

Years farm has been 
in family 

Years college of wife 

Operator holds 
church position 

\.rife holds 
church position 

Off - farm income 

Acres irrigated 

Capital - labor ratio 

Farm tenure 

Number 0£ school ­
age children 

Remoteness 

Composite 
Trace 

40.45 

40 . 44 

40.33 

40 , 09 

39.45 

39 . 14 

38.46 

38 . 12 

37 . 84 

36 . 84 

34.85 

variable 

Aggregate Data 
Composite 

Trace 

Operator holds 
Church posit ion 

Capital - labor ratio 

Remoteness 

Age of operator 

Acres irrigated 

Years college of wife 

Years farm has been 
in family 

Wife holds 
churc!1 position 

Farm tt:"nut·.._~ 

Off - farm income 

Number of school ­
age cl1ildren 

45.75 

45.72 

45 . 65 

45.45 

45 .30 

44.80 

44.06 

43 . 19 

41 .98 

40.05 

37. 14 
..... 
0 

"' 



Table i6 . Continued 

Cache County 

Va riable 

lhfe holds 
church pusi tivn 

Years college of wife 

Off - farm inc one 

~umber oi school -
age chilcren 

Composite 
Trace 

35.97 

32.30 

23.91 

ll. 39 

Sanpete County 

Variable 

Years college of 
operator 

Background of ~;ife 

Net inc ome 

Farm type 

Aggregate Data 
Composite 

Trace Var iable 

Years college of 
31.95 operator 

28 . 53 Background of ~;ife 

23.41 Net income 

17. 76 Farm t ype 

Composite 
Trace 

34.56 

30.44 

26. 17 

17.50 

iThe composite trace values are values af t er the preceding variable(s) has been dele ted. In other 
tvords, it is the composite trace for a model comprised of the variable opposite the trace value and 
all variables follo~;ing it. 

..... 
0 .._, 



Table 17. Deletion orders of variables and re sulting composite trac e value s after rec l assificatio n . 

Cache County 

Variable 

Background of wife 

Years farm has been 
in family 

Number of school ­
age children 

Acres irrigated 

Opera tor holds 
church position 

Net income 

Fann tenure 

Years college of 
operator 

Wife holds 
churcl1 position 

Farm type 

Composite 
Tra ce 

55 . 00 

54.77 

54 . 43 

53.57 

52.11 

50 . 58 

48 . 9l 

46.4:2 

42.87 

39.51 

Sanpete County Aggregate Data 
Composit e 

Variable Trace Variable 

Off - farm income 

Acres irrigated 

Years college of wife 

Years farm has been 
in family 

Operator holds 
church position 

Capital - labor ratio 

Number of school ­
age child r e n 

Farm t enure 

Years co l lege of 
operator 

\-life holds 
church posit ion 

75 . 25 

75 . 24 

75 . 23 

75 . 22 

75 . 14 

75.00 

74 . 44 

73 . 64 

72 . 83 

71. 7 5 

Years farm has been 
in family 

Number of school ­
age children 

Operator holds 
church position 

Age of operator 

Off - farm income 

Farm tenure 

Years college of wife 

Acres ierigated 

Capital - labor ratio 

Background of \.J i fe 

Compo s it e 
Trac e 

93 . 98 

93 . 96 

93.82 

93.00 

91.80 

90.01 

87.92 

85.39 

81. 70 

78.68 ,_. 
0 
<X> 



Table 17. Continued 

Cache County 

Variable 

Capital -labor ratio 

..\ge of operato r 

Off - farm income 

Remoteness 

Years college of wife 

Composite 
Trace 

35.91 

31.22 

25.64 

17,07 

6 . 39 

Sanpete County Aggregate Data 
Composite 

Variable Trace Variable 

\hfe holds 
Age of operator 68.73 church position 

Net income 66 . 19 Net income 

Background of wife 59.01 Farm type 

Years college of 
Farm type 52 .28 operator 

Remoteness 34.92 Remoteness 

Composite 
Trace 

74.39 

69 .71 

61.4 7 

45.99 

28.77 

iThe composite trace values are values after the preceding variable(s) has been de l eted. In other words, 
it is the compos ite trace for a model comprised of the variable opposite the trace value and all vari­
ables follm;ing it. 

.... 
0 

"' 
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Di sc rim i nan t fun c tio ns were o bLained by pr ogram ODF, again u s i ng 

computations prepared by MACRDT. Th e output consists of the ,; e ighting 

coefficient s, g roup ce ntroids, and variance of discriminant function 

s cores (Tables 18-23). 

The final pha se of the a na lysis i s the ca l c ulat ion of discr i minan t 

function sco r es u s ing program DFS. The score of the ith observa tion is 

given by t h e solut ion of: 

z 
n 

where £:r. i s th e sta ndard norma] deviate of the jth variable of the 
lJ 

ith observation, n is the number of observations, m i s the numb e r of 

variables, and bj is the weighting coefficient. The sco r e (Z
1

) is com ­

pare d with th e centroids for each group and th e observatio n placed in 

one of the g roup s on the ba s i s of two different cr iteria. One is a ch i-

squa re cr ite rion and the other us es a Baysian approach. Th e chi-square 

criterion , which wa s chosen for thi s study, yields the same results as 

the Baysian crite rion wh e n s ample s izes for eac h grou p are eq ual. Tn 

testi ng a d er ived function against new data, th e c hi- s quar e criter i o n 

is the s impl l'st to usc. All that i s nf •ccssa ry is to comput e the score 

(z
1

) and f i nd the absolute difference hPtwccn th( • scort: and eac h of the 

g r o up ce ntroids. The oh sc·rvation i s p lac(·d in th1· group yi(' /d i ng th f' 

s malles t absolute d i ff e r e nce· . For exampl t: , s uppos <.· n cv1 data a r (' used 

with t h e coeff i c i e nt s given in Taldl' 18 a nd a sco r C' of -0.95, f o r a 

particular observation, is computed . Th e ab s olut e difference bctwc·cn 
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-0.95 and each of the centro i ds, as given at the end of Table 18, is 

computed . Si nce the d i f fe r e nce is sma llest for the ru ral - farm group, 

the observat i o n i s placed in t hat group. 



Table 18 . Coe fficients for discriminant function afte r reclassifi­
cation--Cache County . 

Farm tenure 
Full owner 
Part owner 
Tenant 

Age of operator 

Years college of operator 

Years college of wife 

Background of wife 
City 
Farm 

Number of schoo l-age childre n 

Net income 

0 ff -farm income 

Re mot e nes s 

Operator holds c hurch position 
No 
Yes 

Wife holds c hurch position 
No 
Yes 

Yc•ars [arm has llccn in family 

Farm type' 
Dairy 
Crop 
Othe r livestock 

Acres irrigated 

Code For 
Dummy 

Variable 

0 

0 

0 

0 

0 

2 

Centroids: Rural-farm= 1.818051 

Coefficients 

-0.1979845 
0.547919 

0.03478722 

0.2061209 

0.3287032 

- 0.09673834 

-0. 1150884 

0.00004920668 

0 . 01664765 

- 0. 1318789 

0. 2619733 

0.3798997 

-0.00 332 121 4 

- 0. 1332592 
-0. 4876942 

-0.001714355 

Urban-farm= 4 . 088289 

Variance for discriminant sco res = 1 . 608063 
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Table 19. Coefficients for discriminant function after reclassifi­
cation- - Sanpete County. 

Farm t e nure 
Full owne r 
Part owner 
Tenant 

Age of o pera tor 

Years col l ege of operator 

Yea rs col l ege of wife 

Background of wife 
City 
Farm 

Number of school-age chi l dren 

Net income 

Off - farm inco;nc 

Re mot e ness 

Operator holds c hurch position 
No 
Yes 

Wif e holds churc h posi tion 
No 
Ye s 

Years farm ha s bee n in family 

Farm type 
Dairy 
Crop 
Othe r lives tock 

Acre s irrigated 

Capital-labor ratio 

Code For 
Dummy 

Variable 

0 
1 
2 

0 

0 

0 
1 

0 

Centroids: Rural-farm= 1.696967 

Coefficients 

0.1202633 
0.2124093 

o:oo8717396 

-0.0720 6376 

0.008139748 

0.444797 5 

-0.07237503 

-0.00003 742097 

0.0002604937 

0.2166453 

-0.05104635 

-0 .2125293 

0.001254007 

0.7494688 
-0.274928 5 

0. 0001414213 

-0 .0003726487 

Urban-farm = -0.2 596759 

Variance for discrimi nant scores = 1.608063 
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Table 20. Coefficients for dis criminant function after recla ssifi ­
cation--Aggregate data. 

Farm t e nure 
Full owner 
Part owner 
Tenant 

Age of operator 

Years college of operator 

Years col l ege of wife 

Background of wife 
City 
Farm 

Number of school-age children 

Net inc ome 

Off-farm income 

Remoteness 

Operator holds church position 
No 
Yes 

Wife holds church position 
No 
Yes 

Years farm has been in family 

Farm type 
Dairy 
Crop 
Other livestock 

Acres irrigated 

CnpitaJ -laiJor ratio 

Code For 
Dummy 

Variable 

0 
l 

0 

0 

0 

0 

Centroid s : Ru ral - farm= -0.06122375 

Coefficients 

-0 .3742309 
0.04709994 

0.0151067 

0.2821581 

0.2224168 

-0.2979655 

-0.04084596 

0.00009082249 

0.00769792 

-0.2 55518 

0.1882526 

0 . 389606 5 

-0.0008713703 

-0.5821524 
-0.2155899 

-0.002546998 

0. 0013097 ]2 

Urban-[arm = 2.542303 

Variance for discriminant score s = 2.475229 
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Table 21. Coefficients for discriminant function using only signifi ­
cant variables after reclassification--Cache County. 

Years college of operator 

Years college of wife 

Number of school-age children 

Off -farm income 

Remoteness 

Farm type 
Dairy 
Crop 
Other livestock 

Code For 
Dummy 

Variable 

0 

Centroids: Rural - farm= -2.145426 

Coefficients 

0.1533005 

0.3619557 

-0.3505137 

0.01557393 

- 0 . 04605182 

- 0.7488406 
-0.3993766 

Urban-farm= 0.740716 

Variance for discriminant scores = 3.29659 
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Tab l e 22 . Coefficients for discriminant function using only s i gfifi ­
cant variables after reclassification --Sanpete County. 

Remot e ness 

Farm type 
Dairy 
Crop 
Oth e r livestock 

Capital-labor ratio 

Code For 
Dummy 

Variable 

0 
1 
2 

Ce ntroid s : Rural-farm= -1 .811588 

Coefficients 

-0.29 17732 

-0.9412 512 
0.1700383 

0.001233581 

Urba n-farm = 0.4497768 

Variance for discriminant scores = 1. 545068 
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·rablc 23 . Coeff i cie nt s for di s crimina nt f un c tion us ing o n ly s i gnifi ­
ca nt va r iables after rec l ass i f i cation--Aggrega te da t a , 

Code For 
Dummy 

Va riable Coefficient s 

Years co llcge of operator 0. 1770099 

Years college of wi f e 0,1800852 

Net i ncome 0 . 00006250382 

Off - fa r m income 0,0076 55746 

Remote ness - 0 . 03724882 

Wife ho lds c hurch po s ition 
No 0 
Yes 1 0 , 571561 

Farm type 
Dairy 0 
Crop 1 -0. 77 94407 
Oth er lives tock 2 0 . 02410073 

Ce ntro id s : Rural-farm = - 0 . 940 1462 Urban- farm = 1.053724 

Var i a nce fo r di s criminant scores = 2 .04057 3 



Table 24. A comparison of the ability of discriminant functions using all variab les in placing rural­
farm and urban - farm residents in the proper group with discriminant functions using only 
11 significant" var i ables-reclassified data. 

Rur a l- farm Grou E Urban- farm GrouE Overall Accuracy 
All Significant All Significant All Significant 

Variables Variables Variab l es Variables Variables Variables 

Cache County 86'7, 82 ''1• 68 '7, 77 '7, 82 'i'o 81 '7, 

Sanpet e County 861.. 86'1• 911.. 86 1.. 8 7'7, 86 '7, 

Aggregat e Data 85 '/, 82% 77% 75 % 83% 81% 

.... .... 
00 
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lip pend ix B 

Partial Correlat i on Coefficients 

Th e partial correlation coefficient s were calculated in o rd e r to 

asce rtain the degree of multi collinearity present. These were com­

put ed from the var ia nce - covariance matrix of each group. Thus , for 

eac h area, s uc h as Cache County , thvre is a set of corre latio n coef ­

f i c i e nt s for rural-farm data and another fo r urhan-farm da ta. The 

cor r e l a tion coefficients were examined fo r the original c l assification. 

However , s ince the degree of multicollinearity pre sent was no mor e 

se rious than for the recla ss ified data , it seems sufficent to prese nt 

th e corre l a tion coefficients for the r ec l ass ified data only (see Tab l es 

25 through 30) . 



Table 25. Partial correlation coefficients for reclassified data--Cache County rural-farm. 

;,.ge of 
Vperator 

Yrs .. College 
of Operator 

Yrs .. College 
of \.Jife 

No . Sc hool -
At,e Children 

l'et Income 

Off-Farm 
Income 

Remoteness 

Acres 
Irrigated 

Capital-Labor 
Ratio 

Ase of 
Operator 

1.000 

Yrs.College Yrs.CollegeNo.School-
of Operator of Wife Age Children 

-0.110 -0.064 -0.560 

1.000 0.512 0.123 

1.000 0 .017 

1. 000 

Net 
Income 

-0.308 

0.156 

0.312 

-0.073 

1.000 

Off-Farm 
Income 

-0.244 

0 . 089 

-0.046 

0.136 

-0.048 

1.000 

Remoteness 

-0. 026 

- 0 . 049 

0 .1 35 

-0.061 

0.148 

-0.089 

1.000 

Acres 
Irricatcd 

-0.087 

0 .1 20 

- 0 . 008 

0.314 

-0. 001 

- 0 . 278 

. o. 207 

1.000 

Ca~ital­

Labor Rati o 

- 0 .1 75 

- 0 .227 

- 0 .1 98 

- 0. 03 7 

0 .1 92 

-0.070 

o. 263 

- 0.048 

1. 000 

,_. 
N 
0 



Table 26. Partial correlation coefficients for reclassified data--Cache County urban~farm . 

Age of Operator 

Yrs. Co llege 
of Op e rato r 

Yrs . College 
of Wit e 

l"o. School-
Age Child ren 

Ne t Income 

Off-Fsrm 
Income 

Remoteness 

Acres 
1 rrigated 

Cap ital-Labor 
Ratio 

Age of 
Operator 

1.000 

Yrs. College Yrs.College No. School-
of Operator of Wife Age Children 

- 0 .091 -0.018 - 0 .398 

1.000 0.670 -0.121 

1.000 - 0 . 236 

1.000 

Net 
Income 

- 0.333 

0.486 

0 .482 

-0.230 

1.000 

Off-Farm 
Income 

-0.281 

0.462 

0 . 292 

- 0.015 

o. 744 

1. 000 

Remoteness 

0.070 

0 . 602 

0 .498 

-0.135 

0 .481 

o. 251 

1.000 

Acres 
Irrigated 

0 . 045 

- 0 . 286 

0.065 

- 0 .1 27 

0 . 042 

- 0 . 252 

- 0 . 231 

1.000 

Capital­
Labor-Ratio 

- 0 . 228 

o. 25 7 

- 0 .1 45 

0 . 098 

0.078 

-0. 019 

o. 265 

- 0. 024 

1. 000 

..... 
N 



Table 27. Partial correlation coefficients for reclassified data--Sanpete County rural-farm. 

Ai,e of 
Q;:lerator 

Yrs. College 
oi Vpera tor 

Y:rs. College 
of ri if e 

!\o. School-
AE,e Children 

?let lnc ome 

Off - Farm 
lnco:ne 

i<.emot eness 

Acres 
lrri(;ated 

Cap i tal-Lebor 
Ret ia 

Age of 
Operator 

1. Joo 

Yrs. College Yrs. College No. School- Net 
of Operator of Wife Age Children Income 

-0.345 -0.155. -0 . 615 -0.241 

l.OOO 0 . 398 0.169 O.l79 

1.000 0 . 088 0.068 

1.000 0.147 

l.OOO 

Off-Farm 
Income 

- 0 .232 

o. 230 

0 . 083 

0.098 

0 . 047 

1 . 000 

Remoteness 

0. 194 

0.002 

- 0 . 048 

0 .159 

- 0 . 002 

0.090 

1.000 

Acres 
Irrigated 

- 0 . 005 

0 . 015 

0 . 048 

0 . 099 

0 .298 

- 0 .275 

0 . 057 

l.OOO 

Caplta1-
La bor katio 

- 0 . 328 

0 . 51 0 

0 . 085 

o. 212 

0.204 

0 .389 

- 0 . 061 

0 . 044 

t. OOO 

.... 
N 



Table 28 . Partial correlation coefficients for reclassified data--Sanpete County urban-farm. 

Age of Yrs. College Yrs. Col lege No . School Net Of f -Farm 
Operator of Operator of Wife Age Children Income Income Remoteness 

A.~t~ c:· 
· •. :~ era t :;-.r 1. 000 - 0 . 23 7 - 0 . 061 . - 0 . 753 -0.190 - 0 . 001 0 . 338 

~.'rs . Co l lege 
0i (,);) e!"etor 1. 000 0 .553 0 . 355 0.442 - 0 .469 0 .1 12 

·~· :- s . Coil e ge 
of ~if e 1. 000 0 . 263 0 .421 - 0 . 098 - 0 .114 

~c . Sc~1ool -

A&e C:-tildren 1. 000 o. 201 - 0 . 062 - 0 .308 

~et Income 1.000 - 0 . 238 -0.25 7 

Off -F ann 
lnco:.Je 1. 000 -0.094 

Remo tene ss 1.000 

Acres 
Irrigated 

Capit al - Labor 
i<atio 

Acres C.npit .1 1-
lrr igated Labor r . .:ltio 

O. G10 -u •. ; ... 2 

0 .535 0 . 027 

a. 543 0 . J 39 

o. 236 0 . 017 

o. 714 0 .518 

- 0 .436 - 0.256 

0. 019 - 0 . 015 

1. 000 u. o1,5 

l. OUU 

N 
w 



Table 29. Partial correlation coefficients for reclassified data--Aggregate rural-farm . 

... _; c of Yrs . Collebe Yrs. College No. School- Net Off-Farm 
I...~J e:-at or of OperAtor of Wife Age Children Income Income Remoteness 

.Age c: 
\)per..= tor 1.000 - 0 . 236 -0.112 -0.590 - 0.285 - 0.242 0.084 

Yrs . Call e r, e 
o:: Operator 1.000 0.455 0.145 0 .168 0 .! 59 -0.024 

Yrs. College 
of i-fife 1.000 0 .050 0 .184 0 . 017 0. 048 

f~ o . Sc hool -
Abe ChilCren 1.000 0 . 055 0 .1 25 - 0 . 024 

r;et lncar.e 1.000 0 . 010 0.074 

Oi" f-Farm 
Incorr.e 1.000 - 0 . 005 

Remoteness 1.000 

Acres Irriga ted 

Cap ital-Labor 
katie 

Acres CP.pi t.a.l -
lrrig.etetl LA bo r !<. ati o 

- 0 . 018 -n. 2Jf 

0 . 0 55 O. CJJ 

0 . 0 23 - J . D93 

0 .1 69 0. 060 

0.149 0 . 211 

- 0 . 277 0 . 092 

- 0 . 061 O.l 51 

1.000 - 0. 0 36 

1 . 000 

..... 
N .,. 



Tabl e 30. Partial correlation coefficients for reclassified data--Aggregate urban-f~rm. 

1-. i:,e of 
Operator 

Yrs . Coll eg,e 
of C.'perator 

Yrs . College 
of ·,.; ife 

!.;o . Scheel -
Ae:. e Children 

:.e t Income 

Off - Fa'!ifl 
i r. coc-.e 

!<e:r.o tEnes s 

f. c rcs 
lrric:,atcd 

CD.;, ital-Labor 
R.at i o 

Ag e of 
Operator 

1.000 

Yrs. College Yrs. College No. School- Net 
of Operator of Wife Age Children Income 

- 0 .112 0.006 - 0.561 - 0.233 

1. 000 0 . 628 0.067 0 .458 

1. 000 - 0.028 0 .451 

l. OCO - 0 . 005 

1. 000 

Off-Farm 
lncofhe 

- 0 . 062 

0 .103 

0 .165 

- J . 096 

o . 231 

1. 000 

Remoteness 

0 . 142 

0 . 493 

0.374 

- 0 . 169 

0 . 271 

0 . 222 

1. 000 

J..cres 
Irri gated 

- 0 . 040 

0 . 07<;1 

0 . 249 

0 .1 22 

0 . 40i 

- 0 . ' ·12 

- 0 .1 84 

1. 01)0 

Cn~i lnl ­
Labor kati o 

- ..; . 1 J.; 

C. G9 5 

u .lc5 

O. C' t- ;'. 

n • .Jt•3 

- n .. t.;:).:. 

ll . l' ~'; 

{l .4 56 

l. tJ\)0 

..... 
N 
Ln 
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Appendix C 

Regressions For Consumption of Diversion Activities 

Only the results of regressions yielding significant coefficients 

of multiple correlation will be give n. A forward step-wise r egression 

method was used. In those cas es where significance was indicated be-

fo re all variables were included, the coefficients and relevant sta-

tistics will be presented for the "incomplete" mod e l(s) as well. Sig-

ficance at the 5 percent level is denoted by a single asterisk, while 

a double asterisk indicates significance at the l percent level. 

Average annual movie attendance per 
family member-Cache County 

The sample used in this regression includes all families, whethe r 

or not children were living at home . The correlation coefficient was 

significant after the first variable, representing mileage to th e 

theater, had entered the regression. The relevant statistics are as 

follows: 

F 26.04** 0.2099* 

The resulting coefficients and t-values are: 

Coefficients 

B 2.7515 
0 

Mileage to theater: B
1 

0 . 3930 

- 2 
R 0.1938 . 

t-values 

The variable representing age o[ the farm operator was the next to 
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enter, resulting in the following statistics and coefficients: 

F 19.05;'* R2 0.2820* R2 o. 2529* 

Coefficients t-values 

B 10.1773 
0 

Mileage to theater: Bl 0.3395 4. 481'* 

Age of operator: B2 -0. 1342 3. 12** 

The variable representing net family income was the last to enter but 

the t-value for the coefficient was not significant. 

Total annual movie attendance of 
parents-Sanpete County 

The coefficient of multiple correlation was not significant until 

all variables had entered the regression. The variables are listed 

below according to their order of entry. 

F 12.94 
·k·k R2 = 0.2879* R2 0.2582 

Coefficients t - values 

B 6.0957 
0 

Net income: Bl 0.0005 3.89** 

Mileage to theater: B2 0.4563 3. 34'';' 

Age of operator: B3 -0. 1194 2. 35
1
' 
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