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Abstract

Continued indudridization in Chinaand increase in its agricultura productivity
imply that surplus rural workers will to be atracted into nonagricultura production
activities and, consequently, will have the opportunity to incresse their off-farm income.
Studying the structure of the rura labor force and its characteristics is important for
evauding its migration potentia into non-agricultural sectors. This sudy examinesthe
rurd labor market in China exclusvely based on Chind sfirg nationd agricultura
census. We anayzed the demographic characteristics of the rurd |abor force and their
association with the type of employment, place of work, and labor migreation.
Furthermore, we investigated demographic distributions of rurd labor force and
attempted to capture their relation with the distribution of other resources especialy land
availability or land condraints.

Wefindly applied agenerdized polytomous logit technique to andyze the
patterns of rura labor employment and forecast rural migration. In this framework, we
related rurd labor migration with demographic characterigtics, types of occupation, place
of work, geographic characteristics, and various economic development indicators
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1. Introduction

Given limited per capita cultivated land in Chinaand low rura incomes, the
reduction of surplus agriculturd labor isan important god of China s economic
development policy. Growing employment opportunities in industria and service sectors
are expected to absorb surplus agriculturd labor, raising agricultural labor productivity,
improving rura incomes and reducing rurd poverty. Furthermore, Chinese policy isto
encourage the creation of new jobsin rura areasto prevent massive rura-urban
migration that has overburdened cities in many developing countries. Thus, andyzing
the structure of the rural labor force, its characteristics, and its potentia for migration to
non-agricultura sectorsis essentid to understanding and guiding China s economic
development.

Since the gtart of economic reformsin 1978, China has experienced the largest
labor flow from primary industries to other sectors of the economy. As Chinas economic
devel opment advances further, migration of rurd labor to urban industridized aressis
certain to occur. Even though significant labor migration from agriculturd to non-
agriculturd activities has taken place in recent years, alarge share of China's population
isemployed in agriculture on asmdl land base. Datafrom Chindsfirst agriculturd
census indicate that more than 65% of the rural active labor force aged 16-60isill
engaged in agriculturd activitiesin 1996. Among them, 53% of rura persons spent more
than 6 months of their time on farming, while about 9% worked less than 6 months per
year in agriculturd activities. The 9ze of land holdingsis still quite smdl, averaging
around 1/3 hectare per household. Asaresult, productivity and income per agricultura
worker are quite low. Large income differentias between agricultural and norn-
agriculturd employment provide strong incentives for labor to move to the non-
agricultural sector, but anumber of barriers to non-agricultura employment prevent the
movement. Among the barriers are the lack of non-farm industry in rurd aress, the
household regigtration system that constrains migration to urban areas, low education or
rurd residents, and land tenure system that prevent efficient redllocation of land to take
advantage of size economies and other efficiencies.

Many studies have been conducted and much research effort has addressed these
arguments. Carter (1997) arguesthat China s rural labor force engaged in agricultureis
rather high when examining its agriculture share of GNP. He dtates that the percent of
rurd workers engaged in agriculturd activities is high when compared with other
countries with the same income level. He argues that ingtitutiona and policy-influenced
regtrictions prevent rura workers from engaging in non-agricultura employment.
Rozdle, et d. (1999), however, find no evidence of policies preventing rurd labor
migration. Instead, they argue that there is evidence indicating tremendous labor
movement out of agriculture over the period 1988-98. Also, Parish, et a. (1995),
remarksthat arurd labor market is clearly emerging in China. They Saethat the rurd
labor market transformation is on itsway but its speed is dow given the complexities of
the marketization process.



This current study examines the rura [abor market in Ching, its characterigtics,
possible restrains, and potentids for migration usng newly available datathe first
nationd agricultura census conducted since the founding of the People s Republic of
China. Previous studies on these issues are either based on aggregate satistical data or
on smdl sample surveys that cover limited geographic areas. The nationd census
provides us with a unique opportunity to comprehend the structure of rura labor in China
onitsentirety. The census covers dl Chinese persons and householdsin rurd areas, non
household agricultura production units, township enterprises, aswell as adminidrative
organizations of dl villages and towns. This study is based on 1% sample of the 200
million households enumerated by the census. We anayze the demographic
characterigtics of the rura labor force and the possible association between rural labor’'s
type of employment, place of work, and labor migration. We estimate demographic
digtributions of rurd labor force and atempt to capture their relations to the distribution
of other resources, especidly land availability or land congraints. In an attempt to
capture the dynamic trends of rurd |abor force we gpply and estimate a generdized
polytomous logit (GPL) model to andyze the paiterns of rurd labor employment and
gauge rurd migration.

The paper is organized as follows. The next section presents an overview of the
rurd labor force and its characteridtics, followed by an analysis of rurd persons and
households. Thisanaysis focuses primarily on full time rura persons engaged ether in
agricultura or non-agriculturd activities The following section concentrates on the
composition, main demographic characteristics and distribution of rural persons by the
type of their economic activities. Section 4 associates land scae, regiona leve of
economic development, and their rdationship with [abor migration. Section 5 usesa
datistical procedure, agenerdized polytomous logit mode, to analyze and predict future
movements of rural workers from agricultura to non-agricultura activities. The paper
concludes with asummary.

2. Overview of Rural Labor in China

The number of rura persons engaged in agriculturd and nonagriculturd activities
is rather high, with the “economicaly-active’ population amounting to 76.2% of the total
rurd population. The term “economicaly-active” population refers to the population that
isableto engagein labor. Thisincludes both actua and potentid laborers as well as
those who are unemployed. In other words, al rura persons of working age aswell as
those cgpable of engaging in economic activities, as defined by China’ s first census of
agriculture, are considered as the economicaly active population inrurd China Inthis
study however, we grouped the rurd persons into three distinct categories for cgpturing
and andlyzing the potentid for migration of the economicaly active rurd persons. The
first group includes persons of age 16 and younger, the second includes persons 15-60
years old, the last group includes persons above the age of 60. Our andyss focuses
primarily on the second group.



2.1 Sizeand Growth

Survey datigtics compiled prior to the Census indicate that the number of

employed persons in China has been increasing since 1978, and the proportion of persons

employed in agriculture has been decreasing. In 1996, 48 percent of employed persons
were engaged in agriculture, down from 71 percent in 1978 (table 1). Since the reform

policies were adopted in the late 1970s and early 1980s, the rurd economy has devel oped

in many directions. The proportion of persons engaged in nonagricultura activities has
increased with widespread migration of rurd farm labor to nonagriculturd employment.
By the end of 1996, there were 561.5 million rural persons engaged in economic
activities. Thisincuded 498.9 million persons of working age and 62.6 million persons

below or over working age.

Table 1: Number of employed persons and proportion engaged in agriculture (in millions)

1978

1980,

1985

1986

1987

1988,

1989

1990,

1991

1992

1993

1994

1995

1996

Rural/Total

71%

69%

62%

61%

60%

59%

60%

53%

54%

53%

51%

50%

49%

48%

Total

401.5

423.6

498.7

512.8

527.8

543.3

553.3

639.1

648.0

655.5

663.7

672.0

679.5

688.5

Source: China Statistical Y earbook 1998

Based on the Census, the number of rural households engaged in production

activitiesis 213.8 million. The number of persons per rura household average 3.66, but
the number of persons engaged in agriculturd economic activitiesis 2.65 per household.

Overdl, 73.2 percent of rura persons between the age of 15 and 60 are engaged in

agricultura activities, while 26.8 percent are engaged in non-agriculturd activities. For
the same age group, however, only 10.6 percent are engaged full-time (worked more than
sx months) in non-agricultura activities as full-time workers.

3. Rural Labor Force

This section we present the main features of rurd persons between the ages 15 to

60 for males and 15 to 55 for femaes who are engaged full-time ether in agriculturd or
non-agriculturd activities. These two distinct groups represent the two polar groups that
our analysisis centered upon. According to the Census, persons who worked full timein
agriculturd activities and were not engaged in any non-agricultura activities account for

52% of dl rurd persons. On the other hand, only 11.4% of rurd personsare engaged in
non-agriculturd activities full time (worked more than 6 months) in non-agricultura
activities and are not engaged in any agriculturd activities. We dso disinguish athird

group, which includes persons who work full-time but part-time in agriculturd and part-

timein non-agriculturd activities. We labd this group “full-time, part-time agricultura
& part-time nonagricultural” activities. According to the Census, this group accounts for
10.3% of dl rura persons. With thisthird group we attempt to capture the “transitiond”
characterigtics of the rurd people as they are engaged and potentiadly can move to full

time non-agriculturd activities.



3.1 Age Composition

Rurd persons engaged full time in economic activities are mainly young persons,
who account for 47 percent of the total rural population and 65 percent of the rura
“economicaly active’ persons are engaged, either full-time or part-time, in production
activities. Thisimpliesthat the remaining 35 percent of the rural population are either
very young (school age) to be engaged in any economic activity or unemployed.

The digtribution of rurd labor employed full-time in agricultural and non
agriculturd activitiesis depicted in figure 1. We dso include the digtribution of total
rurd labor force for comparison reasons. Figure 1 clearly indicates that rura persons
engaged in non-agriculturd activities are much younger, between 16 and 30 years of age,
compared with full-time rurd persons engaged in agricultura activities Theage
digribution of full-time agricultura persons (and/or workers) exhibits the same pattern as
that of al rurd persons engaged in agriculturd activities. Taking into account the time
when the rural reforms were established in China, it comes as no surprise that the
digribution of full time non-agricultura personsis dominated primarily by young
persons who capitaized on the opportunities offered by the reforms. This aso reflects
the economic climate and stimulus generated by the rurd reforms, which increased non
agricultura employment opportunities for rura persons, especidly for the younger rurd
economicaly active population. The same digtribution by economic region reveds
regiond differences (figures 2 and 3), but they follow the same patterns as that of the
nationa leve for both agriculturd and non-agricultural employment. Thet is, young rurd
persons, between the age of 16 and 30, are mostly involved in full-time nortagriculturd
activities compared with older personsin the same regions and for al three regions.

Further satigtica analyssindicates that the distributions of the rura persons
engaged full-time in agricultura and non-agricultura activities by age are quite different.
The age digtribution of the persons employed full-time in agriculturd activitiesisa
Johnson SB didtribution (see figures 4) with lower endpoint quartile estimate 0.18443 and
upper point quartile estimate 7.0724.  On the other hand, the age distribution for the
persons engaged full time in non-agriculturd activities follows the norma didribution
(seefigure 5) with mean 2.22 and variance 0.5786. Thisdifferencein digtribution is
another reason indicating the distinct contrast between these two groups.

The estimated digtributions by the main economic regions are aso quite
interegting. In the Eagt region, the digtribution of rurd full-time agricultura persons by
age follows aWelbull (E) distribution with quartile estimate 0.83137, scae maximum
likelihood estimate 1.55888, and shape maximum likelihood estimate 1.89946 (figure 6).
For the same region the distribution of non-agricultura employed personsfollows a
Johnson SB with lower endpoint quartile estimate 0.16968 and upper endpoint quartile
estimate 5.80884 (figure 7). In the Middle region the distribution of the full-time
agriculturd employed persons follows an Extreme Vaue Type B digtribution with mean
2.212 and variance 0. 754 while the distribution for non-agricultura employed personsis
a Johnson SB with lower endpoint quartile estimate 0.21922 and upper endpoint quartile
estimate 8.44490 9see figures 8 and 9). Findly, in the West region the distribution of



full-time agriculturd employed persons follows a Weibull (E) digtribution with location
quantile estimate 0.94221, scde maximum likelihood estimate 1.40833, and shape
maximum likelihood estimate 1.49114 (figure 10). For the same region, the digtribution
of full-time nontagricultura employed persons follows a Johnson SB didtribution with
lower endpoint quartile estimate 0.23677 and upper endpoint quartile estimate 9.29766
(figure 11). The scores reported in figures 4-11 capture the goodness- of-fit while formd
tests were performed to verifying the good fit.

The above formd andysis of the distributions clearly indicates that distinct
characterigtic differencesindeed prevail among the various types of labor force at the
nationa aswell asa theregiond levels. Future analysis of the factors affecting the
main moments of the distribution, such as the mean and variance, would alows usto
identify the forces affecting the various distributions

3.2 Does Education M atter ?

In order to increase our understanding of the relationship between employment
and age (or education) we examine the characterigtics by age and education level. The
digtribution of rurd labor force employed full-time in agriculturd and non-agricultura
activities by age group and educetion leve (see figure 12) clearly supports the hypothesis
that the education level of a person is strongly associated with non-agriculturd activities.

In figure 12 we present the digtribution of rura personswho engaged full timein

agriculturd, full-timein non-agriculturd activities, and those employed “full-time, part-
timein both agriculturd & non-agriculturd” activities. For reasons of amplicity we

classfy the education leve into four categories. the first category isthe primary or
elementary leve, which includes literate, illiterate, and primary education levels as

reported by the Census. The second category includes the junior middie level or middle
school, and the third category is the senior middle leve or high school. Findly, the
fourth category includes the special secondary school and college levels, which combines
these two levels as reported by the Census.

Thefigure 12 indicates 50 to 85 percent of the rurd persons engaged in full-time
agricultura activitiesfdl into the primary level of education. However, for the same full-
time agriculturd group thereis aclear difference between the younger (age 16-35 years
old) and older (age above 35 years old) persons. The younger group’s educationa level
iS50 percent primary and 50 percent junior middle school. On the other hand, more than
80% of the older group’s education is at the primary level. Thisindicates that the
younger personswho are involved in agriculturd activities full-time are more educated
than their older counterparts. Furthermore, the younger generation looking for better
employment opportunities has aready received more education than the older generation.
Since education and training are the primary vehicles that can equip individuds with the
skills needed to be engaged in non-agriculturd employment activities, the younger
generation is better prepared to work outside of agriculture. Thisis captured by the
distribution of education of those engaged in non-agricultura activities either part time
(full-time, agricultural & non-agricultural activities) or full-time. Figure 12 clearly
indicates that the educationd leve of these two groups is much higher than the level of



the full-time agricultura employed group. The same figure aso depicts thet the
educationd leve of persons employed full-time in non-agricultureis higher (soecid
training and college leve) than the leve of the full-time agricultural and non-agriculturd
group. Thisimpliesthat to further enhance opportunities for rurd labor to move into
non-agricultura employment higher education and extengve skills training might be the
prerequisite for achieving thisgod. Higher education and/or secondary school training
devel ops the skills needed for non-agricultura activities.

3.3 Gender

There are 307.1 million mae rura workers (51.5 percent) and 289.1 million
femae rura workers (48.5 percent) between the age of 16 and 60 years old engaged in
economic activitiesin China. According to the Census, the economicdly active mde
population includes ages from 16 to 60 while for femaes the range is between 16-55
yearsold.

In order to enhance our understanding of the rurd labor force in Chinawe depict
the distribution of rurd persons by gender and age groups. Figure 13 presents the
digtribution of rura labor force by age, gender, and by categories of economic activities.
The digtributions dearly indicate that rural young maes are more likely involved in non
agriculturd activitiesthan are femaes. In other words, femaes independently of age
group are more likely than maes to be employed full-time in agriculture. This might be
due to many farmers extending preferentia treatment towards boys in providing
educationa and other opportunities that lead to employment outsde agriculturein rura
China. When both maes and females are engaged in full-time non-agriculturd activities,
the dominance of the young maes failsto prevail for the youngest age group (age
between 16-17 years old). In this group young femaes are extensvely involved in non
farm employment activities on afull-time bass at arate equd to that of young maesin
this age group. The gender difference may aso be an issue of farmers being afraid to
lose the use rights on their land if the entire family migrates to non-agriculturd activities.
Snceland isatraditiona vauable resource for rura households, most rura maesare
seeking full-time off-farm opportunities while femdes are involved full-time with
agricultural and/or part-time nonagriculturd activities & nearby placesand it is not
necessary or impossible for the whole family to leave home.

3.4 Education and Gender

The distribution of rurd |abor force by gender, educationd levels, and categories
of economic activities (see figure 14) supports the notion stated above that maesin the
three employment groups are more educated than femaes. Full-time employed maesin
agriculturd activities are more educated than femae. Also, in this group, 60% of
primary educated persons are femaes. When it comes to full-time agricultura and nor
agricultura group and full-time non-agriculturd employment, maes dominatein dl
levels of education (65%-75%).



In sum, younger rurd persons employed full-time are more educated than older
persons (whether they are in agricultural non-agricultural work). Also, maes are more
educated than femades while femaes are largely consgned to the full-time agricultura
activities.

4. Household Char acteristics

In this section we present the relationships between rura persons and rura
households. A rurd household is defined by the Census as a household that livesin rurd
areasfor along time and is engaged in productive economic activities. Thisincludes
households that have lived in the locality for more than one year whether or not they have
registered there. Households that registered in the locality but absent for more than a
year are excluded even if they hold the contracted land.

4.1 Households and Land Distribution

Over the last two decades, China has been observed a series of successful
economic reforms on its agriculture and rurd economy. After the collective production
system was replaced by the rurd household responsibility sysem (HRS) in the early
1980s, farmland has been mainly cultivated by individua households who make
decisons about planting as well as the use of inputs (Ownership rights of land are il
nominaly held by collective organizations). The Census shows that there are about 200
million rura households engaged in agriculturd activitiesin 1996. The cultivated land
area per household is often quite smal. Moreover, the digtribution of land is believed to
be quite egditarian as land is contracted to each individua household according to the
numbers of family members and workers.

Surprisingly, the Census shows that the Size of land holdings varies among
households, whether measured per household or per worker. Based on the size of
holdings, we divided dl rurd households into 10 land size groups. In thefirst group,
there are about 10% households holding less than 0.07 hectares of land (with an average
of 0.046 hectares per household). In the tenth group, there are 1.6% of households and
the size of land holdings is above 2 hectares (3.2 hectares on average). Thisimplies that
householdsin the tenth group hold, on average, 70 times more land than those in the first
group. Based on thisfinding, we further develop aland Gini coefficient and the Lorenz
curvetoillugrateit. The Lorenz curveis often used to describe income ditribution
among households or persons and the measures the degree of income inequdity while the
distance between Lorenz curve and the 45-degree line captures the income distribution
inequality (Gini coefficient). Based on this concept, we use the average land holdings for
each of the 10 land Size categories versus the percent of the households and the percent of
workers in each group to describe the disparity in land distribution (seefigure 15). The
Gini coefficient for the householdsis 0.51 while the Gini coefficient for the workers 0.46.
The vaues of the coefficient for both distributions indicate that land is not equaly
distributed among ether households or workers but is relatively more equaly distributed
for workers than households.



4.2 Land Size Affects Household’s Agricultural Employment

Family members are the dominant source for Chinas agriculture, regardiess the
sze of land held in each household. The Census data only capture a smal number of
permanent and temporary hired workers (averaging 0.02 and 0.03, respectively) per
household, and among them, the hired permanent and temporary agriculturd workers are
0.013 and 0.004 per household. Such small numbers may reflect the fact that labor
exchange ingtead of hiring is likely the main channd for Chinese farmers to employ nor-
family workers during busy seasons of agriculturd production, such as plowing and
harvesting.

Since there variation in Sze of land holdings per household, we might expect
members of households with smdl holdings to have more time for off-farm work. For
those households who hold less than 0.07 hectare (1 mu) of cultivated land, only 29% of
family workers are engaged full-time in agriculturd activities. In this group, non
agricultura employment is high, as more than 54% of family workers are mainly
involved in non-agricultura activities. However, once the land scale per households
increases to more than 2 hectares (30 mu), 72% of family workers are full-timein
agriculture, while non-agriculturd employment falsto 5% of itstota |abor force.

4.3 Labor UseIntensty and Land Size

Part-time agricultural workers, who worked mainly in agriculture, but not full-
time accounted of 16 — 23% of the total family workers per household.  Some of them
are dso involved in part-time nonagricutura activities. According to the Census, all
household members are asked to report how long in 1996 that they engaged in
agriculturd and non-agriculturd activities, respectively. There are Sx time ranges for
workers to choose for both agricultural and non-agricultura activitiesin Sx ranges. 0
month, 0 - 1 month, 1 - 2 months, 2 - 4 months, 4 - 6 months, and more than 6 months of
ayear. There are 36 different combinations for time spending among al labor
employment categories. We further converted dl part-time agriculturd employment into
ful-time. Wefirg caculated the months engaged in agricultura production for al rurd
households by land holding group, and converted these times into full-time (more than 6
months) agricultural workers by group. We then divided the tota cultivated land of each
group by the converted full-time agriculturd workersfor each group. The results show
that the smdler the Sze of land by a household, the more labor intensive the crop
production in the household. For the first sze group in which al households hold less
than 0.07 hectares of land, the ratio of land and full-time agriculturd workersis 0.5
hectares per worker. Thisratio risesto 17.6 hectares when the size of land held by a
household increase to more than 2 hectares. Thisimpliesthat, on average, the
households who own the smdlest size of land holdings employed 35 times more labor per
unit of cultivated land than those with large scale of land holdings. This finding shows
that the workersin the smaler Sze group may be engaged in more labor-intensive crop
production, but the dramatic difference in the land-labor ratio suggests that the smal
scae of land may lower their [abor productivity. Their productivity in agricultural work



would be even lower if members of households with small land holdings were not
devoting such alarge portion of their labor to non-agriculturd employment.

4.4 Part Time Labor is Dominant

About 35 percent of the rurd |abor population are more or less involved in some
degree in non-agriculturd activities. However, full-time nontagricultura employment
accounts for less than one-third of the rurd active labor force. According to the Census,
persons who worked part-time (less than sx months) and had both agricultural and non
agriculturd activities account for 7.2% of the totdl rura persons. Findly, personswho
mainly work in agriculturad activities but spent some time (most cases less than 2 months)
in non-agriculturd activities account for 6.0% of rurd persons. This classfication dlows
us to identify the migrant labor force and capture the movement of rurd |abor from
agriculturd to non-agriculturd activities.  According to the Census, the mgority of
persons/workers and families do not participate in permanent migration even though they
have the ability to migrate.  Thisfinding is dso in agreement with other sudies based
however on surveys (see Zhao, 1999).

Agriculturd activities by nature require intensve use of labor during certain
months for planting and harvesting. This should be taken into consideration when it
comesto identify the type of employment as well as part-time vs. full timework. Itis
also afact that under the production-linked contract respongbility system, land is
distributed according to the number of persons in each household, and members of the
household are expected to cultivate this land.

5. Rural Labor Migration

We invedigate the rurd labor migration empiricaly by applying a Generdized
Polytomous Logit (GPL) function to handle the discrete not ordered choices of the
employment (Greene, 1990; Kennedy, 1992; Long, 1997; Stokes et d., 1998). The
probability that arura person will choose one of the m dternative classfication of
employment, F;, i=1,..,m, isgiven by:

(1) prob (F_i) = e;p[ Ul - dWeXp( x;b)
allu )l a epxb)

j=1 j=1

i

where U(M; ) isthe utility for dterndtive M;, X isavector of variables that affect the type
of employment, and $ isa vector of parameters. The probability that afarmer will
choose aparticular dlassification of employment is given by the probability that the
utility of that state or category of employment is greeter than the utility from any other
available dternatives. In other words, the farmer sdlects the aternative category of
economic activity that maximizes hisher expected utility. The dternative employment



classfications avalable to farmers specified in this study are: full-time agricultura
activities, full-time employment but part-time in agricultura and part-time in non
agriculturd activities, and full-time non-agriculturd employment. Although, there are
other classfications of employment, as we mentioned previoudy, however, the three
gpecified account for most rurd persons. We could include dl classfications but insteed
we try to keep the andyss smple and generate meaningful results.  The explanatory
variablesinclude: age, gender, education level, size of the household measured by the
number of persons in each household, and avallable land for each person that falsinto
the above three categories of employment. Since the response variable, the choice of
employment, has no inherent ordering, we estimate the modd as a generadized logit
function. Thelogit of the response variable is formed as aratio of the probability of
choosing an employment classification over the probability of choosing the reference
one:

_ |09(hhijk)

(2) |CIjt hijk _m

wherek =1, 2, ..., (r-1) indexes the choice of employment categories, r isthe reference
choice or the choice used as the basis for comparison, h, i, and j reference the

explanatory varigbles, and Orijx is the probability of the k'™ choice, given by:

eXp(ak + Xhij h()
1+exp(a, +X,;;b,)

(©) hhi ik =

or hyijx represents equation 1 above. A logit of the response variables under
condderation is formed for the probability of each employment classification over the
reference dassfication. For example, the generdized logits for athree-levd nomind
response where the rura person chooses among three different employment categories
can be specified asfollows:

ot <o)
i |Og(nhij3)
4

 laghyy)
logit ., = — =
iz = Tog(My)

where category 3 isthe reference choice. The model that gppliesto dl logits
simultaneously, accounting for every combination of the explanatory variables, isas
follows

5) logit hijk = S t Xhijbk
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where k indexes the choice of the product. The matrix X, is the set of explanatory
variablesfor the hij™ group. This model accounts for each response by estimating
separately the intercept (*'x ) and the set of regression parameters ($x ) for dl explanatory
vaiables. Thatis, inthe GPL mode specification, we estimate Smultaneoudy as a pand
multiple sets of parameters for both the intercept and the explanatory variables.

The interpretation of GPL parameter estimates is not very straightforward, as both
dependent and explanatory variables are mostly categorica. To fecilitate the
interpretation of the model parameters, we estimate probabilities and odds ratios. The
predicted probability that a particular work category is chosen is afunction of the
estimated model parameters given in equation (5). Odds ratios are obtained from the
predicted probabilities (Stokes et ., 1998). To obtain the odds of choosing category Kk,
for examples, by ayoung male worker relative to aold mae worker, we compute:

eXp(ak + Xpij Q)
exp(a, +x,;b,)

(6) oddsréatio = htl

where h and | are reference age groups. The odds ratio is a multiplicative coefficient,
which means that positive effects are greater than 1, while negative effects are between 0
and 1. Determining the effect of the odds of the event not occurring involves taking the
inverse of the effect of the odds of the event occurring (Long, 1997).

For the GPL modd, we group the explanatory variable age into three categories of
rurd persons. groupl including persons between 16-22 years old, group2 persons
between 23-35 years old, while group3 dl rurd persons older than 35 years of age. The
explanatory variable land is grouped into four categories according to the land
digtribution by persons. groupl including land less than 1.0 mu, group2 land between 1.1-
3.0 mu, group3 land between 3.1-5.0 mu, while group4 land area greater than 5.0 mu.
Smularly, we create three groups for the explanatory variable number of personsin each
household as follows: groupl including households with 2 persons, group2 includes
households with 3 persons, and group3 includes households with 4 persons and more.
We a0 categorized rurd persons by their education leved into three groups as follows:
groupl including illiterate, literate, and primary education, group2 middle junior and
senior education, while group3 primary and college education. Findly, the rurd persons
are distinguished into two groups according to their gender.

5.1 Choice of Employment
Table 1 presents the maximum likelihood analysis of variance results, which

summarize the main effects of the GPL model, that was estimated using 4,232,913
observations. Thelikdlihood ratio datistic indicates the goodness of fit of the modd,
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while the chi-square va ues indicate the significance of the explanatory varigbles. The
likelihood ratio statitic for the model has avaue of 60104 and 408 degrees of freedom,
indicating a good fit.

The hypothessto be tested is that employment and labor migration is affected by
the gender of rurd persons. The results presented in Table 1 reved a strong relationship
between gender and sector of work. The gender has Wald Chi-Square values of 96,986
with 2 degrees of freedom. We rgect the hypothes's that gender has no influence on type
of employment at lessthan 1% leve of Sgnificance. Our results indicate thet the level of
education has a ggnificant influence on the type of employment (Table1). The Wald
Chi-sguare vaues for the educetion leve is 175,859 with 4 degrees of freedom. The age,
gze of households, and land sze are dso Sgnificant factorsin determining the type of
employment (Table 1) asthe Wad Chi-square vaues are of 141,737 (with degrees of
freedom of 4) and 26,905 (with degrees of freedom of 4, and 493,121 with degrees of
freedom of 6).

Table 2 presents the parameter estimates for the models, dong with the standard
error valuesto indicate the statistica significance of the estimated parameters. The
parameter estimates are arranged according to the logits they reference. The size of the
edtimated coefficients suggest that the land size variable has the largest effect on both
logits, that is, the full-time non-agricultural and part-time agriculturd & part-time nort
agriculturad employment with respect to full-time agricultural employment. This
indicates that the land size is the most important variable explaining labor by type of
employment. The land sizeisfollowed in sgnificance by the levd of education, and the
age group (see Table 2) in the modd for part-time agriculturd & part-time non
agriculturd vs. full-time agricultural employment. In the modd for full-time non-
agriculturd vs full-time agriculturd employment, land Sze isfollowed in magnitude by
age group and then education.

To facilitate the interpretation of the estimated parameters, we calculate odds
ratios. We compare the odds of employment in non-agriculturd activities, either part-
time non-agriculturd and part-time agriculturd activities, vs. full-time agriculturd
employment by gender, different education levels, Sze of households, and land size. The
odds ratio measures the likelihood of choosing on type of employment over any other
choice. For example, to compare the odds of choosing part-time agriculturd and part-
time non-agriculturd employment over full-time agriculturd employment by femaesvs.
males, we compute the odds ratio using equation 6 and the model parametersin Table 2
as.

eal- by+bg+bs+byi+by; 0 864

e31+b1+b3+b7+b11+b17 - 0418 =207

where the parameter for femadesisthe inverse of the coefficientsfor males( -$;). That is,
the odds ratio indicates that young (age-groupl) femaeswith low education level
(education in groupl), with smadl sze of land are 2.0 times more likely to choose part-



time agricultural and part-time non-agriculturd employment redive to mae with smilar
education, age, and household size. The odds ratio regarding the choice between full-
time nonagriculturd vs full-time agricultura employment is1.2. In other words,
femdes are 1.2 time more likely to be involved in full-time non-agriculturd then full-
time agriculturd employment than maes.  Thisindicates that young femaesvs. males
aremore likdly to be involved in part-time non-agriculturd employment then full-time
agricultura employment, given other factors remain the same.

Since the mogt significant varigble is land size, we cdculate the odds ratio for
young maes with low education (groupl) in large household families (group3) and with
land size between 3.1-5.0 mu. Individuaswith these characterigtics are 13 times more
likely to choose full-time agricultura vs. part-time agricultura and non-agricultura
employment than young maes with the same household size but with less available land
(2.1 and 3.0 mu).

ea1+b1+b3+b7— by1- byz+hy7 2.035

=1334

ea1+b1+b3+b7- byg- bygtbyg - 0 152

The odds ratio indicates the sgnificance of land in choices of type of employment for
young rurd maes. The oddsratio for full-time agriculturd vs. full-time nontagricultura
employment for young maeswith low education (groupl) in the large household families
(group3), and land size between 3.1-5.0 mu is5.39. Thisindicates the sgnificance of the
full-time non-agricultural employment and its benefits, athough the effect of the land
holdingsis il large for rurd young maes.

The same GPL modd was estimated for each of the three economic regionsto
capture possible regiond differences. The goodness-of-fit and estimated parameters are
presented in tables 3-8. The estimated parameters (see Tables 3, 5, and 7) are highly
ggnificant indicated by the Wad Chi- Square values for each of the variablesin each
economic region. The estimated coefficients for each region are presented in Tables 4, 6,
and 8. Theresults are Smilar to the nationd leve specification but regiond differences
preval. For example, the land sSize coefficient has the largest vaue for both full-time
non-agriculturd and part-time agriculturd & part-time non-agriculturd employment with
respect to full-time agriculturd employment. This indicates thet land Sze is the most
important variable explaining labor by type of employment, followed by the levd of
education, and age group in the modd for part-time agriculturd and part-time nor-
agriculturd vs. full-time agriculturad employment (see Table?). Regarding the modd of
full-time non-agriculturd vs. full-time agriculturd employment, land sizeisfollowed by
the age group, and then the education leve.

We cdlculate the odds ratio for the for young, maes with low education (groupl)
in the large household family (group3) and land size between 3.1-5.0 mu for the three
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regions. The oddsratio is 13.38, 6.91, and 14.08 for the East, Middle, and West Regions,
respectively. Theratios indicate that young, maes within alarge household and land sze
between 3.1-5.0 mu prefer full time employment in agricultura activities vs. part-time
agriculturd and non-agriculturd employment.  However, the retio for the Middle Region
isamog hdf the Sze of the other regions ratio indicating the willingness of young

maesin the Middle Region to get involved in part-time non-agricultura activities even
though the larger land Size. The same odds ratio with respect to full-time agriculturd vs.
full-time non-agriculturd employment for young maes with low education (groupl) in
large household family (group3), and land size between 3.1-5.0 mu vs. land Size between
1.0-3.0 mu are 4.70, 7.16 and 2.59 for the East, Middle, and West Regions, respectively.
This indicates the significance of the full-time non-agriculturd employment and its

benefits dthough the effect of the land holdings is il large for the rurd young maes.

The effects of land holdingsis diminishing in the West Region cgpturing the underlying

low earningsin agriculturd activitiesin this region.

5.2 Rural Labor Employment and Migration-Estimated Probabilities

While the odds ratio are useful to facilitate the interpretations of the modd, the
mode also using the estimated parameters generates the maximum likelihood val ues of
predicted probabilities of 1abor employment in each labor category at the nationd level
(seetable9). The estimated probabilitiesindicate the type of employment for rurd
persons given certain demographic and economic characteristics, such as gender, age,
education, size of households, and available land Sze. These estimated probabilities
consequently capture the trends and potentia for labor migration.

Table 9 presents the results of the predicted probakilities for both gender, for dl
age groups, dl education levels, dl sze of household groups but for two land Sizesto
make the table more readable. We include only the smdlest and largest land Size, LS1
and LS4, respectively. For example, the probability for young maeswith dementary
education, in the smallest household group, and land size to be engaged in full-time
agriculturd activitiesis 0.26 while in non-agricultura activitiesis 0.62. When theland
Sze increases the probability for young males to be engaged in full-time agricultura
activitiesis0.91. For young, maes, asthe education level increases to middle and high
school but the household size and land Sze are in the first groups, respectively, the
probability for full-time agricultural employment decreases by hdf (.12). Inthiscase, if
the land Sze increases (L 4), the probability of full-time agriculturd employment
decreases by 14 percent. Asthe education leve increases the probability of young males
in the first group of household size and land size decreasesto 0.02. The effects of
education, household sze and land sze becomes smdler on full-time agriculturd
employment as age increases. The estimated probatiilities for femaes follow smilar
pattern asthat for males. However, the estimated probabilities for femaes engaged in
full-time agricultura activities are larger than that for males indicating the probabilities
for femae to migrate are smaler than that of male. When it comes to non-agricultura
activities, the probabilities for femde are dmost the same as that for mae only when for
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the college educationd level. It is obvious that investment in human capitd increase the
trends for rural persons to be engaged in non-agriculturd activities.

Increases in age for the same education level (elementary), household size
(household group 1), and land size (land size 1) the probability for maes to be engaged in
full-time agriculturd activitiesisadmos .60 but for femaeis0.76 (seetable 9). The age
leve lowers the probabilities for |abor migration with increase in educetion level for both
male and femaeto 0.16 and 0.08, respectively. The effect of land Size dominates and
even dampens the effects of the education leve, especidly for femades. For example, for
young maes and femaes with college education and land holdingsisin the first group
the probability for full-time employment in agricultura activitiesis 0.02 and 0.04,
respectively. Asland size increases (5.0 mu and more) the probability for full-time
employment in agriculturd activities increases to 0.40 and 0.44 for male and femae
reoectively. The effect of household size on labor migration is dso noticesble in
affecting the size of the estimated probabilities. For example, asthe land size and
educationd level increase, the effects of increasesin household size reduce on the
edimated probabilities from full-time agriculturd employment from 12 to 50 percent.

In sum, the estimated probabilities indicate that land Sze holdings and education
leve play important role in labor migration, suggesting that indtitutional changes on land
holdings and increase in educationd opportunities can greetly increase migration of rurd
labor from agriculturad to nonagriculturd activities Thisis more relevant to younger
than older rurd persons. At the mean time, the Size of household increases the pressure
for labor migration to non-agriculturd activities.

6. SUmmary

This study examinesthe rural [abor market in Ching, its characterigtics, possible
condrains, and potentia for migration usng the country’ first nationd agricultura
Census. The nationa Census provides us with unique opportunity to study the structure
of rurd labor in Chinaon its entireness. The Census covers al Chinese persons and
householdsin rura area, non-household agriculturd production units, township
enterprises, as wel as adminigrative organizations of dl villages and towns and collected
numerous data about Chinas rurd and agricultural economy.

We andyze the demographic characteristics of the rurd labor force and the
association between rural types of employment, place of work, and labor migration. We
estimate demographic distributions of rurd labor force and attempt to capture their
relation with the digtribution of other resources especidly land availability or land
condraints. In an atempt to capture the dynamic trends of rura labor force we gpply and
estimate a generdized polytomous logit (GPL) modd to andyze the patterns of rurd
labor employment and gauge rurd migration.

We categorize dl rura persons between the age 15 to 60 for mae and 15 to 55 for
femae into three groups: full-time engaged ether in agricultura or non-agriculturd
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activities while the third group includes persons who work full-time but haf of their time
involved agriculturd and haf of ther time involved nonagriculturd activities.

The descriptive gatigtics highlight digtinct differences of the three type of
employment by age, educationd leve, Sze of the household, and size of land holdings.
Forma anaysis of the labor distribution by type of employment reveds underlying
differences both a the nationa and regiond levels. The estimation of agenerdized
polytomous logits results in obtaining the odds ratios and predicted probabilities of rural
persons by types of the employment. The effects of land size followed by the education
level and age group are the main factors affecting the estimated probabilities of rurd
employment and hence, the trends and dynamics of rura labor migration to non-
agricultura activities even part-time or full-time base.
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Table 1. Maximum Likelihood Analysis of Model Fit and Significance of the
Variables, National L evel

Variable Degree of freedom Chi Square Probability
Intercept 2 54709.79 <0.001
Gender 2 96986.64 <0.001
Age groups 4 141737.6 <0.001
Education groups 4 175859.6 <0.001
Size of household 4 26905.21 <0.001
Land size 6 493121.3 <0.001
Likelihood ratio 408 60104.29 <0.001
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Table2. Generalized Multinomial Logit (GPL) Model, National L evel

Logit Logit
Mode 1 ( Part-time agr. & part-time non-agr. (Full-time non-agr. / Full-time agr)
[ Full-time agr.)
Variable Coefficient Std. Error Coefficient Std. Error
I ntercept " 0.9606* 0.0056 ", -0.3615 0.0058
Gender(male) $, -0.3626 0.0017 $, 0.0850 0.0021
Age Groupl $s -0.9369 0.0027 $, -0.6533 0.0033
Age Group2 $: 0.1213 0.0022 $ 0.0968 0.0027
Educ. Groupl $, 1.3289 0.0052 $s 0.2258 0.0052
[Educ. Group?2 $o 0.3262 0.0051 $10 0.2469 0.0050
Size of Household 1 $.1 0.5232 0.0051 $.0 0.2008 0.0059
Size of Household 2 $13 -0.0372 0.0036 $1a 0.0862 0.0041
|Land szel $.7 -2.3846 0.0038 $1s -1.0917 0.0044
|Land sze2 $10 0.2065 0.0025 $20 0.5738 0.0031
[Land size3 $.1 0.8491 0.0034 $.» 0.4263 0.0043

* significant at 1% level; ** significant at 5% level.
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Table3. Maximum Likelihood Analysis of Model Fit and Significance of the
VariablesEast Economic Region

Variable Degree of freedom Chi Square Probability
Intercept 2 10923.62 <0.001
Gender 2 42244.50 <0.001
Age groups 4 68138.20 <0.001
Education groups 4 59399.19 <0.001
Size of household 4 15465.12 <0.001
Land size 6 271747.10 <0.001
Likdihood retio 406 30200.03 <0.001
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Table4. Generalized Multinomial Logit (GPL) Model, East Economic Region

Logit Logit
Modd 1 ( Part-time agr. & part-time non-agr. (Full-time non-agr./Full-time agr)
/FUll-time agr.)
Variable Coefficient Std. Error Coefficient Std. Error
[ ntercept " 0.7219* 0.0088 ", | -0.1753 0.0082
Gender(male) $, -0.3504 0.0025 $, 0.0642 0.0028
Age Groupl $5 -1.0155 0.0043 $, -0.6808 0.0048
Age Group2 $: 0.1488 0.0034 $ 0.1202 0.0037
Educ. Groupl $, 1.2471 0.0083 $s 0.3160 0.0073
Educ. Group2 $ 0.3190 0.0082 $10 0.2304 0.0070
Size of Household 1 $11 0.5803 0.0074 $.0 0.2134 0.0081
Size of Household 2 $13 -0.0742 0.0051 $. | 01389 0.0056
Land sizel $.7 -2.4493 0.0053 $s | -1.3098 0.0057
Land size? $19 0.1435 0.0038 $20 0.6225 0.0044
Land size3 $,, 0.94%4 0.0053 $.» 0.5239 0.0063

* significant at 1% level; ** significant at 5% level.
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Table5. Maximum Likelihood Analysis of Model Fit and Significance of the
VariablesMiddle Economic Region

Variable Degree of freedom Chi Square Probability
Intercept 2 24775.46 <0.001
Gender 2 35958.88 <0.001
Age groups 4 65151.00 <0.001
Education groups 4 37993.62 <0.001
Size of household 4 9816.61 <0.001
Land size 6 130034.20 <0.001
Likelihood ratio 404 20645.43 <0.001




Table6. Generalized Multinomial Logit (GPL) Model, Middle Economic Region

Logit Logit
Modd 1 ( Part-time agr. & part-time non-agr. (Full-time non-agr./Full-time agr.)
/FUll-time agr.)
Variable Coefficient Std. Error Coefficient Std. Error
JIntercept " 1.0747* 0.0097 ", -0.4677 0.0106
Gender(male) $, -0.3782 0.0032 $, 0.1704 0.0041
Age Groupl $5 -1.1188 0.0047 $, -0.5987 0.0060
Age Group2 $s 0.1297 0.0041 Ps 0.0920 0.0051
Educ. Groupl $, 1.2030 0.0089 $s 0.1150 0.0094
Educ. Group2 $ 04334 0.0087 $10 0.2432 0.0090
Size of Household 1 $11 0.4760 0.0100 $.0 0.1957 0.0120
Size of Household 2 $13 0.0358 0.0070 $.. | -0.0205 0.0084
Land sizel $.7 -2.3887 0.0077 $5 | -0.9613 0.0091
Land size? $19 0.2559 0.0046 $20 0.5863 0.0057
Land size3 $,, 0.839%6 0.0059 $.» 0.4196 0.0075

* significant at 1% level; ** significant at 5% level.
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Table 7. Maximum Likelihood Analysis of Model Fit and Significance of the
Variables West Economic Region

Variable Degree of freedom Chi Square Probability
Intercept 2 21394.28 <0.001
Gender 2 25429.01 <0.001
Age groups 4 23752.00 <0.001
Education groups 4 51125.90 <0.001
Size of household 4 3003.22 <0.001
Land sze 6 50951.35 <0.001
Likelihood ratio 406 15117.06 <0.001
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Table8. Generalized Multinomial Logit (GPL) Model, West Economic Region

Logit Logit
Modd 1 ( Part-time agr. & part-time non-agr. (Full-time non-agr./Full-time agr)
/Full-time agr.)

Vaidble Codfficient Std. Error Codfficient Std. Error
Intercept " 1.1885* 0.0114 ", | -0.7073 0.0138
Gender(male) $; -0.4208 0.0036 $, | 01347 0.0054
Age Groupl $3 -0.7313 0.0052 $, | -0.5746 0.0081
Age Group2 $c 0.0094" 0.0046 $s | 01113 0.0066
|Educ. Groupl $; 1.4803 0.0105 $s | 0.2256 0.0124
[Educ. Group2 $o 0.2871 0.0105 $10| 02135 0.0122
Szeof Housshold1 | $1; [ 0.3683 0.0103 [$;,| 02234 0.0136
Szeof Housshold2 | $13 | -0.0284 00072 |$14| 0.0545 0.0095
|Land sizel $17 | -1.8080 0.0086 | $5| -0.6878 0.0121
|Land 762 $19 0.1622° 0.0052 $0 | 0.2637 0.0074
[Land Sze3 $,1 0.5552" 0.0070 $,, | 01183 0.0104

* significant at 1% level; ** significant at 5% level.
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Table 9-- Predicted Probabilities of Labor Employment by Categories, National Level
| [
Part-time agriculture & Fulltime
Full-time agriculture part-time non-agriculture Non-agriculture
Gender |Age Education Size of Houshold Land Size
Number of persons LS1 LS1 LS1
Male Groupl Elementary 1-2 0.26 0.12 0.62
3 0.17 0.13 0.70
4 and more 0.12 0.10 0.78
Middle+High 1-2 0.12 0.15 0.73
3 0.07 0.14 0.79
4 and more 0.04 0.11 0.85
College 1-2 0.02 0.09 0.89
3 0.01 0.08 0.91
4 and more 0.01 0.06 0.94
Group2 |Elementary 1-2 0.46 0.16 0.38
3 0.34 0.18 0.48
4 and more 0.26 0.15 0.59
Middle+High 1-2 0.23 0.24 0.53
3 0.15 0.24 0.61
4 and more 0.11 0.19 0.70
College 1-2 0.05 0.17 0.78
3 0.03 0.15 0.82
4 and more 0.02 0.12 0.87
Group3 | Elementary 1-2 0.59 0.17 0.24
3 0.46 0.20 0.34
4 and more 0.38 0.18 0.44
Middle+High 1-2 0.34 0.27 0.39
3 0.23 0.30 0.47
4 and more 0.19 0.24 0.57
College 1-2 0.08 0.24 0.68
3 0.05 0.22 0.73
4 and more 0.04 0.16 0.80
Female Groupl Elementary 1-2 0.42 0.09 0.49
3 0.31 0.08 0.61
4 and more 0.22 0.08 0.70
Middle+High 1-2 0.21 0.12 0.67
3 0.13 0.04 0.83
4 and more 0.09 0.09 0.82
College 1-2 0.04 0.08 0.88
3 0.02 0.07 0.91
4 and more 0.02 0.04 0.94
Group2 Elementary 1-2 0.65 0.09 0.26
3 0.52 0.12 0.36
4 and more 0.43 0.10 0.47
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Fig.4--Digribution of Rural Labor Force by Agein Full-time Agricultural
Activities, National L evel
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Fig.5--Digtribution of Rural Labor Force by Agein Full-time Non-Agricultural
Activities, National L evel
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Fig.6--Digtribution of Rural Labor Force by Agein Full-time Agricultural
Activities, East Region
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Fig.7--Digtribution of Rural Labor Force by Agein Full-time Non- Agricultural
Activities, East Region
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Fig.8--Digribution of Rural Labor Force by Agein Full-time Agricultural
Activities, Middle Region
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Fig.9--Didribution of Rural Labor Force by Agein Full-time Non- Agricultural
Activities, Middle Region

M odel Scor e*
1-Johnson SB 100.00
2 - Gamma(E) 91.07
3 - Webull(E) 87.50

the larger the score the better the fit; 100 is the maximum




Fig.10--Digribution of Rural Labor Force by Agein Full-time Agricultural
Activities, West Region
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Fig.11--Digtribution of Rural Labor Force by Agein Full-time Non-Agricultural
Activities, West Region

M odel Scor e*
1-Johnson SB 94.64
2 - Gamma(E) 91.07
3 - Welbull(E) 91.07

* the larger the score the better the fit; 100 is the maximum
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Fig.14--Distribution of Rural Labor Force by Gender.
Under different education groups
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