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—LTherpurpose of tﬁis paper is to derive a common set ofnparametefs
'which underlie the functions determining the probability that a farm s
c:operator works off the farm (at the zero off-farm work days position),
his dayé of work,.off—farm'daily wage, and his asking wage. Two functions

are derived; The first describes the behavior'of tne off—fafm daily wage
faced by the operator. The second functicn determines the value of the
~asking wage, which is the value the farm operator pieces on his time.
The two'wege‘races are assumed to be equal if the farm oﬁerator wocks in
the nonfarm sector. It is further assuned that nio off-farm offered wage
matches the farmer's value of time (asking wage) if the farmer does not
,spend any days off the fa*m in alternative employment activities. This
derivatlon is a>take~off from some of the recent work concerning otf-farm
work by Polzin and MacDonald [12], Gardmer [5], Hanson [8], and Huf..an [9].
The model is applied to the off-farm work situation in West Central o
ana Sontnwestern Ohio within and contingent to the Dayton andFCincinnati
SﬁSA’s. A survey of farm operators and household members was taken in
_fhese areas during the summef of 1974 as part of a larger studonfrfarn

- labor markets and their relation to labor markets in the nonfarm sector.

Some Theoretical Considerations

The tneory of the supply of working time of individual members Qf a
'househcld eme*geq from the theory of household behaviof suggesfed by

Becker [4] and Mincer {10], and is contained in the work by Huffman [9],
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"f;f Aigner [l], and Gronau [7] Only a brief sketch of the theory is givenhbm‘
| here in order to introduce the approach used to determine the influence
VJi&?; of economic forces on the off—farm labor supply of farm operators'and
their asking wage.,:‘ | S o 5
The household is assumed to maximiae a well—behaved twice differen—
2 tiable utility function subJect to time, wealth and other constrainte'J
f'»vexpresseld as, R R |

: The.Xi are the i ='1,1;’.t.‘n commodities including_categories of'leisufe.‘,-

'i Let X be the farm operator s off—farm lelsure. Let Y ‘be asset income;

P be the price of the ith commodity, and T be the amount of time available ’
. O A=T Xy Xl -
to the farmer. fE::ﬁfffX‘ is the days of work in off-farm employment acti-

K = Farm le,sure,
“F= Aays of Fe ko wark

' The household is assumed to maximize (l) for fixed d subject to:

xy/’a{‘ =o

. vities and-is assoc1ated w1th wage P .

@
v‘3and,f

Lo

-—)(%_,*04— ; =0

'vfwhere liand,o are.multipliets.

o »,,Ihe fifst'order‘conditions become; L h - )\}1.15
(?)" L : » %LQEE'; : 0= .’aﬁ_' @C =0> /.}' | B
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:tT'agd’(25:5ﬁd (3).above.p Constraint (3) willvalways hold given‘that:the_b




:__marginal utility of leisure is positive. A system of equations for Xl

: ;... X '1, X 8 may be solved as functions of Pl’ .3.,, 1; and P d + Y .l"
7:_ The shadow price of time may be defined as“”" S o
™ . wyn=an,

xwhich defines the value theihousehold places on.marginal units‘of the farm’ |
li:loperator s time, particularly in off farm employment.1 The utility function; -

'is defined for quantitles of leisure in excess of the amount T currently

i available.” The houshold may decide to augment the operator s’ time by

"ﬁacquiring perfect substitutes for his. or her productlon t1me in farm
.‘employment or home production activities, and thlS time can be defined B
.as negative work. This condition will be met if the household can 1mag1ne

u'having more of the operator s t1me available than currently exists.2

"'-g:Relation (7) may be written as,

b (B e R B ':"»-Uiﬁ_‘»_v"vw'f; |

" for amy arbitrary P ,7and where; ; .t;?3
o ._(9)“» T 2 ‘= £(d, Pd+Y /]P ._Pn_@.)‘.-

Equation (9) is defined whether or not labor supply functions exist. b

ﬂIn order for a particular combination of d Pl’ .;.- ’ 1, Y “to be an

. '_equilibrium solution to the utility maximlzation problem described above,"

‘. with d voluntarily chosen, t ‘is necessary that W' = Pn', The income from ffv R
. the wage P must yield a value of the shadow price Whlch is equal to the H
iiwage. The relationship between W' and a defines the 1abor supply functlon

tof farm operator s to off-farm employment activities. ’Assuming continuity"
of the function in (9) above implies continuity in the labor supply function

”i.e., over the domain of d where equilibrlum values exist._ Given the above
o assumptions about preferences, the value W' can always be adjoined at d 0,h‘
"; and continuity of the function assures that "adjoined" labor supply is con-

_‘tinuous in equllibrium wages.-n»



I

Assuming thaL sufficient conditions for a. labor supply function exist, ;fh'

he"an "adjoined" labor supply function also exists., Those conditions are not

: fgiven or proven here; but the essence of the proof is to show that: the'
f:}fmarginal rate of substitution betweenicommodities and leisure increases._
f;ffat a decreasing rate for increasing utility levelo._ Assuming that the f

J“elabor supply.function for off-farm work by farm operators is a monotonicb
i‘if(and p031t1ve) relatlonship; the "ad301ned" labor supply function‘can be

“v“:hsolved for equ1llbr1um values of W' and takes the form,‘= i |

am W@ .

:iP is a vector of commodity prices. All commodities 1nc1uding other leisure

u"“can be groupedrinto a composite commodity associated with compos1te ‘price P.

There may be other conceivable constralnts 1ntroduced 1nto the household o

- utility max1mization problem developed above which influence the supply of
%‘«hfdays offered to the nonfarm sector by farm operators.' Such things as age,
iw;;education, dlstance from jobs, etc., may be candidates. 'The,relation (10>v,
'{then would take the expanded form,,' fl‘ | e | |
“”-":(11) L W= g, B, Y _g)',
: 5where-Z is a vertor of constralnts., v
| What has been developed is a shadow pricev(asklng wage) function re]at-_
"*ii:ting the asking wage to days of off-farm work, remaining prices and wages,.
‘other income, and other constraints 1mposed by the consumption technology‘
“”1fgandiprevions economicychoices; Ihe usual‘convention 1svto derive the :com=
“3#modity and_leisure‘demand_relationships as functionsbof‘prices‘and<wages,v
Wﬁiasset;income,gand.other constraints.{‘Assuming interior solutions, it-hash
beﬁbeenﬂpossible to express the. asking wage. function as above. A necessary

"fi equilibrium condition for positive quantities of commodities to be purchased




hjif;is that thclr prlces be equated with thelr marginal values, while no quan—‘

‘”bftities are purchased if‘the prices exceed the marginal valuation at zZero
>°'quantities of goods.» For the case of 1elsure (or labor supply), simllar

}fconditions exist except that two p0551b1e solutlons exist' i.e., a person

birqlmay not work less than ‘zero days in anv one employment activity and, g1ven Q_fﬁ}e

Jui?ya flxed amount of t1me in any perlod, a person cannot work more than that‘
«éamount of.time.“!Equlllbrlum at the f1rst~corner-exists 1f‘the marglnal
“"idvaluevof lelsure.at the maxlnum quantlty exceeds the market wage. Equl—
.t:;lihrlum‘at the seconn corner exists 1f the marglnal-value of lelsure at
eaero”quantities is 1ess'than the*market wage. . The market wage is the
V”j‘joffered wage in- the nonfarmvsector to farm operators in the context of
Li;ghe present formulatlon.: The asklng wage_functlon developed enables a;‘
2r5characterizat1on Of;thh interiorvand corner:solutions using a common
**f_;fgaaewark;‘iﬂgi,”;hé shadow-pricefreiation is;defined.at the:corner where
.%f?tﬁhékdenand:functions are;not defined.b B
& lThe offered wage (market waoe of farm operators in nonfarm.employment‘
:;actrthles) is a functlon of the 1nteract10n of the supply of operators to r_f’
doff-farm employnent act1v1t1es aad ‘the demand for such workers in those
hactlvitles.: Lacklng~1nformatloﬁgon’the demand‘srde,vpartlcularly rts
:frffstructure,kandino_readiiy available data to estimate the~demand’andrsupp1y
‘istructure, sone notlons w1th respect torthe determlnants of market wage
‘hff;behavior follow1ng the work of Glsser [6] and Perklns and Hathaway [11]
ﬁ“f:;are used and an offered wage functlon is spec1fied as,

H*i;w is the offered wage (market wage), E is the education of the farm operator,

' f:fand L is the off-farm labor market experience of the farm operator.» Prev1ous )




'Jiffresearch suggests that the offered wage Ought to be positively related tof

,;fboth education level and tenure of employment in the nonfarm sector.t”

ﬁff supply dec1310n of the farm operator.v If the operator is free to adjust‘h -

-fhls days of work then the equilibrlum condition w111 be, ,vti

(13 Cowrew

1ﬁ'}If no work is offered tozoff—farm employment act1v1ties, and since days o

*ﬁof work in the off—farm act1v1ties cannot be negative, then,‘v_dg“ g

Cwaw

:flwmustfhold.‘ Days of work in off-farm employment adJust in the model to
, :f.equate the offered w1th the asklng wage. A necessary c0nd1tion for :f

rf;equllibrlum to occur is that the offered wage exceed the asking wage

‘°ls3fat zero days of off farm work. ;.»5?‘7l

vj{jEmpirical Specification and EstimationA'

g The empiilcal spec1ficat10ns of the two wage functions are given as,‘

(15) Wi ao + b d + b2Y o) + b3Yfi + béni + ',’59]" »hGM + b»7w 5y ”ei‘

v -'fbo + vb1E4;i+ szi:-!-,gi» S
’fwhéféfWF‘ W d Y ; E and L are as deflned previously, and ai, 1‘3'_;[_'~’=l!‘.‘e' -

?f..., n operators. e and e are the disturbance

(

bf[;fparameters with i

£

Hﬁfgrhouseholds. C 1s the number of children under 6 years of age in each o

rffjthffff“?terms of the emplrical equations.3‘ Y is the net farm income of farm :

"ffThe above two wage functions define the model of the off farm labor fftif

‘:iiqihousehold M is the distance to off farm employment, and W is the wage ‘hf‘ N

7‘]3rof the spouse (in all cases, the nonfarm wage of the wife) These;,l'




;tadditional variables.are the.expanded set of prices,bwages, and constraints o
- on the household ut ility maximization decision._ The-pricesvof consumption |
'3commodities are dropped in the cross—section analysis assuming prices paid
'fby all households are the same.; i' | S |

It is assumed that the disturbances are uncorrelated with the regressors,‘

"'dg\but observed days of off-farm work by farm operators depends on the distur-

_ bances., If an operator is at the corner, i e. ,"zero days of off-farm work
f:rthen the condltion W' <W holds 1f

"#b' - a +b E +b L Y“ - a¥Y =-aE -a.cC.
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_ and days of off farm work adJust such  that W'v=.W.. The adiustment depends =

‘on the magnltude of the difference gi € Inequality (17) is the’ samev

as derived and estimated in the work of Gronau [71.

St °ff'farm market wage, Wy, and days worked d, will be observed if,
'and Only lf (17) holds.' Observed off—farm market wage and days worked B

"become functions. o

»—if-(ls) ifix'{ . W, =by+bE +bL +e

Uy =g T DBy T ol
'gh'dl ;llrdfh ‘; a\‘+vb‘E i b‘L i- aifA 7-'aﬁY"»-;'atE
o4 ey MU0 0 17i 271 270, 3°f 471
R SRR B BRI R .
e ! .,8.6“,1,‘ .""7ws )

}iEquations (18) and (19) can be estinated u51ng observations on d and w .
: only if condition (17) holds,and hence the disturbances of (18) and (19)

frare conditional on (17) and have condit10na1 distributions : The sameIVMV
‘fhvariables (exogenous) that appear in (18) and (19) also appear in con~';>

!.dition (17) Thus,pthe characteristics of the distributions of the.



o #5variables for each observation.‘ It is therefore not possible to obtain,- :

bjability'that the operator w111 work off tﬁe farm at, zero quantitles of. timeyir
ikfoffered to off-farm employment; i. e., at d 0, when offered wage exceeds -
iasking wage.vbMaxlmlzation of (20) w1th respect to the parameters of the
‘..model equations (15) and (16), including the variances‘and covariances of
’fthe'respectlve disturbances,ylelds con81stent‘and asymptotically‘efficlent,'

f‘,parameter estimates whlch are asymptotically normally distributed

.

’ o Preliminary 11m1ted information, max1mum llkelihood estimates of the -

fi’gd'unbiaued or. consistent estimates of (18) and (19‘ using OLS or an instru—""‘

' 'ffrmental variables estlmation technique.qiﬂ

Con51stent parameter estimates can be obtained us:ng the known relation—

;'ffship between condltional and unconditional distributions and Amemiya s [2, 3]
:'lproof of the consistency and asymptotic normality of the estimator when the o

_fdependent Varlable 1s truncated normal Given a sample of n farm operators

fd not, the likellhood function for the n observatlons is expressed as,

=1 Q(d i|‘wi >w1) pf(wi > w!' )

i'l R ) B
_“ Pr("?i > Wl SRR
gt a0

- Q( ) is the JOlnL distribution of observed days of off—farm work and wageS'

for the- 1th operator who works off the farm and Pr(Wi > Wi' ) is the probv ‘

‘*iidisturbance terms of (18) and (19) depend on the values of the exogenous ’f"gi‘-"

':5conta1n1ng J who are observed to offer some work off the farm and n—J who do -

parameters of the offered ‘and asking wage functions ‘are presented in Table"

1 along with the associated asymptotic standard errors. All wages are in ‘

Pl

terms of daily wages, while net farm income is gross farm recelpts and
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féb1§ 1:

::Eétimatéé'bfvthe‘Offered-Asking Wége‘Mode1>fofv “'  R
IR ;J]Off—Farm‘Work by Farm OperatorS'in Ohio, 1974.a’§-'-

" Bquation

. Variaple

- .Offered Wage

| = Asking Wage o

| constant term -

Wagé.oflspbﬁsér S

e Disténcefto"off¥farﬁ joB

operator -

: Otherzincomé:v o

,:Days‘of:bff—farﬁ;wofk P,

"Education of,farm'l’:fét o
e Off—farm»work experiencé».

| Net farm income . .

T‘ ‘ Chiidreﬁ,nndér:s,yearsi\»fﬁ

-3.491
- (.069) -

0.748
(0.296)

1 0.321

' (0.107)‘.  ? ;7ﬂ-

- ' -87.879

(22.653)

© . o.812

o 0.298
B (0.094)
‘f;:;aO.ZSQ,‘ 
. (0.088)

e

. (0.116)

U 0.007

(0.002)

. (0.005)

o 0.732

’ﬁgf_(o,271)_,

-f?if?Offefed}éhd;aSking'wage‘are in;logarithmsﬁ  f : h

s b---‘.=:

ﬂ“j‘Asymptoticastahdéfd'erroréiin parentheses -




’fnf‘qu“ '

;government payments minus production expenses. 'Other income ineludes income o
?ffrom nonfarm ass in those cases where such information could be obtained.
’ﬁ&Education of the farm operator is measured as the number of years of formal

:fschooling, while off—farm work experlence is measured as the number of months

;.f”rfin off farm work experlence aboverthree months.: Distance is measured aS‘the
vnumber of miles, one way, from place of re51dence to off farm Job locatlon;f'°
:fi‘All estimated coeff1c1ents are at least tw1ce the slze of thelr‘asymp-' 2
;ttotic standard errors,‘w1th the exceptron of the coeffic1ent for otherilncome.
'”TaﬂfdA lb‘percent increase in the number of years of formal schooling 1ncreases ‘
“‘iﬁﬁtﬂi;the 1ogar1thm of the offered wage by r0ughly 7. 5 percent, whlle a 10 percent o
‘bff'increase in off-farm work experlence 1ncreases the offered wage by roughly |
ifi3 percent.s Schoollng has a sllghtly greater effect on the offered wage thane j
‘ﬁﬁfiit does on the asklng wage of the farm operators sampled. The presence of
) 5ﬂpreschool chlldren in the hou ehold is seen to have a positlve effect on the"
F{ sking wage of the farm operator. Th1s ic a result similar to “that found by '
“fiiﬂuffman [9] in bls earller work.f,ﬁ y‘ °f<i‘t' L 3
The estlmated coeff1c1ents can be used‘to generate the‘probabllity that
' 'fi?a farmboperatorlmorks off the farm,‘i e.,_Pr(W > W" ), and the actual days\

i
N : : o ta=0
Lhworked off the,farm by an operator uslng equatlon (19) bove.v Table 2

,@presents the probabllltles that a rarm operator will work off the farm
'\5s7for varlous levels of net farm 1ncome and years of formal scho:llng glven«

"i') that all other varlables are held at thelr means., The probablllty,: o

,id=o,, .

- |  _ o —' v -V,H .- : > —'. N L
.v.:+ b Ei r bZLi ,vIZYOi » a3¥£i a4Ei‘ aSC v ae“i..;a7wsi. eivv ?i) a“#_;
.liiis'gegéxéteéf??yyf(c? g 80 + blE by - 2yt 0i ’,83 fijf*aaEi asCy

‘ 2

'1vnyr(W >\W' ),vis expressed, in. the present spec1f1catlon, by Pr(b aoq‘:v>

’fii;r.#éﬁifrra}“g]ff(di tidﬁv 2po o .)% > (g -‘e )/(0 + o

2+ ¢ L - 260, ¢x '




 Table 2.
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Estimated Probablllties of Off—Farm Wbrk by Farm
. Operators in Ohlo, 1974

B Net’?arm Income

- Years>6f,Schodling ’

10

12

14

16

~$2000

- $3000

. $4000

-$5000

86000 -

"3.571§7
1:f;$65‘;  "

1i:558v 1;
| oss2

545

573
566 -
560
-o.553

547

574
?f567} ::.
 f.561‘_ ’;
.554" |

548 . .

575
.569

562

577
0 .569

564

. .551




7*7{As shown in Table z, the probability that the farm operators will take :l

ef’off-farm work is above 50 percent and. ranges from approximately 55 58

'”f;:f percent depending on yeals of schooling and net farm income, given that
‘fﬁfother income, education, number of preschool children, dlstance, and the p:

H‘"f‘uage of the spouse are held at their mean values. Other probabilities f;“hv

'tcan be generated using comhinatlons of the other varlables whlch influence

V ‘h{ the value of the operator s time."

~rIn»conclusion,.an approach has:béen used which estimates the influence o

f‘f:that economic varlables have on both the offered wage and the asklng wage -
ﬁof farm operators, and whlch generates the probablllty of off—farm 1abor

rsupply offer by operators as. well as the off farm labor supply functlon.

":.It was found that educatlon of the farm operator, the wage of the spouse, sl

rcf;locatlon with respect to off—farm JObS, net: farm 1ncome; and the numberb :""“
f'“¥nifof preschool children in therfarm household all‘have an effect on.the "
gfvalue of the farm operator s tlme, the probabillty of working off the farm,b
‘v??‘and the supply of 1abor offered to off—farm employment activ1t1es. U31ng

"f;:equatlons (18) and (19), the off—farm wage (offered wage) and off farm o

:‘supply relatlons, and the estlmated coeff1c1ent for off-farm work days N 1f

'from Table 1 the estlmates suggest that a 10 percent increase 1n off—farm '

ﬁwage (1n logarlthmlc unlts) 1nduces roughly a 12 percent 1ncrease 1n days . j

7 qu»off—farm-work. thf:i;;::‘friiﬁfﬁ thrvf?":lﬂ_r}l;fvf:f.”
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FOOTNOTES

*Associate Professor of Economics, Utah State University. - Research

for the paper was financed by the Ohio Agricultural Research and‘

Development Center, Wooster, Ohio.

The argument presentéd on page 3 holds if there are many separaté

uses for the farm operatorfs.leisure as derived by Becker [4].

The other main use of the farm operator's leisure is that of work

on the farm.

This is the same as the household being able to evaluate baskets of

- market commodities not currently attainable given its current bu&get

constraint. This assumption is not equivalent to the assumption that

the preference map is defined for negative quantities of commodities

‘or time since days of work in the present context indicate the absence

.of time to be used for leisure from farm or home production activities.

The days of work do not enter as a direct argument in the utility

function.
The disturbances reflect variations known to the households or

operators as a result of their individual decisionms.

The instruments would have come from condition (17).
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