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Socio-Economic Groups, Individual and Social Mobilities:  
An Axiomatic Framework and the Chinese Society 

 
 
 

 
 
Abstract. A society is composed of different socio-economic groups.  At a given time, 
individuals in the society can be classified into different such groups.  With the 
change of time, individuals can move across different groups.  Social mobility is 
viewed as an aggregation of such individual movements across different socio-
economic groups.  We develop a simple analytic framework to discuss the issue of 
social mobility, and derive a class of measures for social mobility.  A prominent 
member of this class is the Bartholomew measure that has often been used in 
applied work.  Finally, we apply our framework and the results to the Chinese 
society by investigating its social mobility for the period between 1989 and 2011.     
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1.  Introduction 
 

The issue of social mobility in general and income mobility in particular has 

been discussed widely in the economics literature.  The traditional literature on 

measuring social (mainly income) mobility for two periods in a society views social 

mobility as a degree of correlation between the income distributions of the two 

periods.  See Fields and Ok (1999) for a comprehensive survey of the related 

literature.  As such, individuals in a society need not be classified into different 

socio-economic groups in the traditional framework.   

On the other hand, individuals in a society are often classified and grouped 

according to certain attributes that are deemed appropriate and relevant for the 

problem and issue at hand.  For example, in economics, one attribute that has been 

used for classifying individuals is the income.  Thus, based on their income levels, 

individuals can be grouped into different income quintiles in the society.  Then, from 

time to time, researchers and policy makers are interested in knowing how 

individuals move between groups.  This paper discusses the issue of measuring 

social mobility by casting the problem of measuring social mobility as an 

aggregation of individual mobility in a society. Viewed this way, our approach seems 

to have a better welfare economics foundation.  

 Our first step is to classify individuals in a society into several different 

groups with each group having a similar social status at a given time period.  For 

example, at a given time period, these groups can be interpreted as various income 

brackets reflecting how well and comfortably an individual can live in the society. 

Once the classification step is complete, the second step is to measure an 

individual’s mobility.  An individual’s mobility is captured by how the status of the 

individual changes in the two time periods under study.  Finally, social mobility is 

obtained by aggregating these individual mobilities. 

 In this paper, we develop a conceptual and analytic framework to investigate 

social mobility conceived as an aggregation of individual mobility in the society. 
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Following an established tradition in the literature on measuring income mobility 

(see, for example, Shorrocks (1978), Chakravarty, Dutta, and Weymark (1985), and 

Fields and Ok (1996)), our approach is axiomatic. For this purpose, we introduce 

several reasonable axioms to be imposed on an aggregator and show that the 

ranking of social mobility is representable by a measure that depends solely on the 

sum of individual mobility.  One prominent measure of such measures is what we 

call the Bartholomew measure, which is introduced in Bartholomew (1982) for 

discussing social mobility in the context of stochastic processes and which is simply 

the normalized sum of individual mobility.  In introducing the measure, 

Bartholomew (1982) gives a statistical interpretation—the measure represents “the 

expected number of class boundaries crossed from one time to the next” 

(Bartholomew, 1982, p. 28).  Our axiomatic characterization thus establishes a 

normative foundation for the Bartholomew measure in particular and the class of 

such measures in general.  In particular, we show that this class of measures is 

characterized by four axioms (see Section 3 for formal definitions and results): 

Anonymity which requires that the measure treats all the individuals in the society 

equally, Monotonicity which stipulates that an increase in one individual’s mobility 

while keeping all other individuals’ mobility unchanged increases social mobility, 

Independence which basically requires separability of individual mobility in 

constructing a measure for social mobility, and Symmetry which says that social 

mobility should treat an upward movement of an individual and a downward 

movement of the same individual equally if there is no movement for all other 

individuals.   

 Our approach is different from those that exist in the literature on axiomatic 

derivations of measures of income and social mobility.  For example, in the approach 

developed by Shorrocks (1978) and of Chakravarty, Dutta, and Weymark (1985), 

the focus is on developing welfarist measures of relative income mobility.  It may be 

noted that they derive their measures axiomatically from the literature on relative 

inequality indices.  On the other hand, Fields and Ok (1996) derive their measures of 

income mobility based on distance functions between two income distributions.   
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 With a sound normative foundation for our simple measures of income 

mobility, we then apply our theoretical framework and the measures developed to 

examine the issue of social mobility in the context of the Chinese society.  Since the 

implementation of the economic reform policy in 1978, the Chinese society has 

undergone fundamental changes.  The Chinese economy has grown impressively by 

any standard for more than three decades since 1978, and the average living 

standard for ordinary citizens has risen steadily.  Meanwhile, new problems and 

challenges for the society have been emerging.  Given its rigid political system, there 

is a general perception among the population and among researchers and policy 

makers that the problem of social inequality and social mobility has worsened.  

There are many anecdotes pointing to that the society has become fragmented and 

it has become very difficult for individuals to move across class boundaries.  It is 

therefore of great interest to analyze and to know social mobility in the Chinese 

society in recent years.  There are a few previous studies examining the issue of 

income mobility in China using various datasets and methodologies. The general 

view is that income mobility is relatively high in 1990s, compared to that in 2000s, 

and there seems a decreasing trend. See Yin et al., 2006, Khor and Pencavel, 2006, 

Zhang et al., 2007.  On the other hand, Sun et al. (2014) show that income mobility of 

rural households in China from 2003 to 2006 remains relatively high and stable. We 

use the China Health and Nutrition Survey (CHNS) to investigate social mobility in 

the Chinese society based on the framework we developed. Except the analysis with 

traditional transition matrix, we go further to decompose the mobility measure and 

examine the contribution of each income group and different degree of change.  We 

find that income mobility is declining after 1997, which is consistent with the 

general view about mobility in China.  With the decomposition of mobility measure 

into the contribution of different income groups and different degree of change, we 

also find that the lowest income group and the degree of one- and two-step moves 

make the largest contribution in total mobility. 

 The organization of the remainder of the paper is as follows.  In Section 2, we 

introduce basic notation and definitions needed for our analysis.  Section 3 
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introduces the axioms to be imposed on measures of social mobility and presents an 

axiomatic characterization of a class of simple measures for social mobility.  In 

Section 4, we analyze one prominent member of this class, the Bartholomew 

measure, which has been used in the literature on social mobility in more details.  

Section 5 is devoted to examine the problem of social mobility for the Chinese 

society.  Some concluding remarks are contained in Section 6. 

 

2.  Notation and Definitions 

There are 𝑛 individuals in a society.  These individuals are grouped into 𝑚 >

1 groups, and let 𝑆 = {𝑠1, … , 𝑠𝑚} denote this finite set of “statuses”. For example, the 

individuals in a society can be grouped into several income brackets: those who are 

in dire situations, those who are struggling to make ends meet, those who are in 

comfortable situation, those who are rich, etc.  Alternatively, a status can be defined 

by other characteristics of individuals—their family background, the region that 

they are from, etc.  We assume that these statuses are “ordered” so that 𝑠1 < ⋯ <

𝑠𝑚with the interpretation that, if 𝑠𝑗 < 𝑠𝑘, then 𝑠𝑗 represents a lower status than 𝑠𝑘. 

Individuals are indexed by the set 𝑁 = {1,2, ⋯ , 𝑛}.  At any given time period 

𝑡 ∈ 𝑇 = {0,1, 2, … , }, individual 𝑖’s (observed) income is denoted by 𝑦𝑖𝑡 ∈ [0, +∞). An 

individual’s status is a mapping from [0, +∞) to the set 𝑆 = {𝑠1, … , 𝑠𝑚}, so that for 

each individual 𝑖 ∈ 𝑁 and any 𝑦𝑖𝑡 ,  𝑖’s status is 𝑠(𝑦𝑖𝑡). For any 𝑠𝑝, 𝑠𝑞 ∈ 𝑆, define 𝑠𝑝 −

𝑠𝑞 = 𝑝 − 𝑞 indicating the “social distance” between two statuses 𝑠𝑝 and 𝑠𝑞. 

Let 𝑡 ∈ 𝑇 be given.  For each individual 𝑖 ∈ 𝑁, let 𝑧𝑖 = 𝑠(𝑦𝑖𝑡+1) − 𝑠(𝑦𝑖𝑡), that 

is, 𝑧𝑖  indicates the change of the status of individual 𝑖 from time 𝑡 to time 𝑡 + 1.  For 

example, when 𝑆 = {1, 2, 3, 4, 5}, if 𝑧𝑖 = 2 then 𝑖 has moved up two statuses from 

time 𝑡 to time 𝑡 + 1, if 𝑧𝑖 = 0 then 𝑖’s status has not changed in the time period, and 

if 𝑧𝑖 = −3 then𝑖 has moved down three statuses from time 𝑡 to time 𝑡 + 1. Let 𝑧 =

(𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛). 

Our problem is how to aggregate a vector 𝑧 = (𝑧1, … , 𝑧𝑖, … , 𝑧𝑛) to an index, 

which indicates the mobility of the society in terms of status from time 𝑡 to time 𝑡 +
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1.   Let 𝑍 be the set of all possible 𝑧 vectors.  A social mobility measure 𝑔 is defined 

as a function from 𝑍 to [0,1], 𝑔: 𝑍 → [0,1], with the following interpretation: for all 

𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑔(𝑧) is the degree of social mobility under 𝑧, and for all 𝑧, 𝑧′ ∈

𝑍, 𝑔(𝑧) ≥ 𝑔(𝑧′) indicates that the social mobility under 𝑧 is at least as great as the 

social mobility under 𝑧’.1 

 

3. Simple Social Mobility Measures: Their Axiomatic Derivation 

In this section, we first introduce and discuss some reasonable properties for 

measuring social mobility and then study the consequences of imposing them on a 

social mobility measure.   

We begin with a fairly simple property stating that, in constructing a measure 

for social mobility, the names of individuals do not play any significant role.  Thus, a 

social mobility measure is symmetric or anonymous with respect to individuals.  If 

all the relevant information for studying the issue of social mobility is captured by 

the vector 𝑧 of individual mobility, then this seems a very reasonable property to be 

imposed on a social mobility measure. 

Anonymity.  For all 𝑧, 𝑧′ ∈ 𝑍, if [𝑧𝑖 = 𝑧𝜎(𝑖)
′  for all 𝑖 ∈ 𝑁 where 𝜎 is a permutation on 

𝑁], then 𝑔(𝑧) = 𝑔(𝑧′). 

The second property concerns about how social mobility changes when the 

mobility of one individual changes while all other individuals’ statuses remain 

unchanged: if there is an increase in just one individual’s mobility then the social 

mobility increases as well.  In other words, a measure of social mobility should 

respond to individual mobility positively.  This seems another highly reasonable 

property in our context.  Formally, this idea is captured in the following axiom, 

Monotonicity: 

Monotonicity.  For all 𝑧, 𝑧′ ∈ 𝑍, if [(𝑧𝑖 > 𝑧𝑖
′ ≥ 0 or 𝑧𝑖 < 𝑧𝑖

′ ≤ 0for some 𝑖 ∈ 𝑁), and 

(𝑧𝑗 = 𝑧𝑗
′for all 𝑗 ∈ 𝑁\{𝑖})], then 𝑔(𝑧) > 𝑔(𝑧′). 

                                                        
1 It may be noted that we could have used a mobility ranking instead of a measure to rank various mobility 
vectors in 𝑍.  For the ease of presentation, here we choose to use a measure.   
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 The third property essentially requires that a measure of social mobility is 

separable with respect to individual mobility.  It says that, the comparison of social 

mobility for two situations, 𝑧 and �̂�, is exactly analogous to the comparison of social 

mobility for two other situations,  𝑧′ and �̂�′, where  𝑧′ and �̂�′, respectively, are 

obtained from 𝑧 and �̂� in such a way that, for some individual 𝑖, this individual’s 

mobility increases by 1 while there is no change in all other the individuals’ statuses.  

Though this property is not as intuitive as the first two properties, it has some 

plausibility.  Formally,  

Independence.  For all 𝑧, �̂�,  𝑧′, and �̂�′ ∈ 𝑍, if [(𝑧𝑖 − 1 = 𝑧𝑖
′ ≥ 0 and �̂�𝑖 − 1 = �̂�𝑖

′ ≥ 0) 

or (𝑧𝑖 + 1 = 𝑧𝑖
′ ≤ 0 and �̂�𝑖 + 1 = �̂�𝑖

′ ≤ 0) for some 𝑖 ∈ 𝑁], and [𝑧𝑗 = 𝑧𝑗
′and �̂�𝑗 = �̂�𝑗

′for 

all 𝑗 ∈ 𝑁\{𝑖}], then 𝑔(𝑧) ≥ 𝑔(�̂�) ⟺ 𝑔(𝑧′) ≥ 𝑔(�̂�′). 

 Our final axiom reflects the idea of equal treatment of simple upward moves 

and simple downward moves if these moves are of equal social distance: a situation 

involving only one individual 𝑖’s movement upward by 𝑘 statuses while the status of 

each of all other individualsremains unchanged has the same degree of social 

mobility as another situation involving only individual 𝑖’s movement downward by 

the same 𝑘 statuses while the status of each of all other individuals remains 

unchanged. Formally,  

Symmetry.  For all 𝑧, 𝑧′ ∈ 𝑍 and for all 𝑖 ∈ 𝑁, if (𝑧𝑖 = −𝑧𝑖
′), and (𝑧𝑗 = 𝑧𝑗

′ = 0 for all 

𝑗 ∈ 𝑁\{𝑖})], then 𝑔(𝑧) = 𝑔(𝑧′). 

 It may be noted that the first three axioms introduced above are reminiscent 

to the axioms discussed in Pattanaik and Xu (1990) for evaluating freedoms of 

choice offered by various opportunity sets, where they establish a simple 

cardinality-based ranking rule.  See Alkire and Foster (2011) for similar axioms in 

the context of measuring multi dimensional poverty.  The combination of our first 

three axioms with Symmetry has a very simple consequence: a measure of social 

mobility satisfying Anonymity, Monotonicity, Independence and Symmetry is 

representable by a simple function given by the sum of individual mobility.  
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 Before presenting our main result of this section, we prove the following 

lemma, Lemma 1, first.   

Lemma 1.  A mobility measure 𝑔 satisfies Independence and Symmetry, then 𝑔 

satisfies the following property: 

for all 𝑧, �̂�,  𝑧′, and �̂�′ ∈ 𝑍, if [(𝑧𝑖 < 0, 𝑧𝑖 + 1 = 𝑧𝑖
′ ≤ 0 and �̂�𝑖 > 0, �̂�𝑖 − 1 = �̂�𝑖

′ ≥ 0) for 

some 𝑖 ∈ 𝑁], and [𝑧𝑗 = 𝑧𝑗
′and �̂�𝑗 = �̂�𝑗

′for all 𝑗 ∈ 𝑁\{𝑖}], then𝑔(𝑧′) ≥ 𝑔(�̂�′) ⇒ 𝑔(𝑧) ≥

𝑔(�̂�) and 𝑔(𝑧′) ≤ 𝑔(�̂�′) ⇒ 𝑔(𝑧) ≤ 𝑔(�̂�). 

Proof.  Let 𝑔 satisfy Independence and Symmetry, and let 𝑧, �̂�,  𝑧′, and �̂� ′ ∈ 𝑍 be such 

that, [(𝑧𝑖 < 0, 𝑧𝑖 + 1 = 𝑧𝑖
′ ≤ 0 and �̂�𝑖 > 0, �̂�𝑖 − 1 = �̂�𝑖

′ ≥ 0) for some 𝑖 ∈ 𝑁], and [𝑧𝑗 =

𝑧𝑗
′and �̂�𝑗 = �̂�𝑗

′for all 𝑗 ∈ 𝑁\{𝑖}]. 

Suppose first that𝑔(𝑧′) ≥ 𝑔(�̂�′).  Let 𝑘 = min (|𝑧𝑖
′|,|�̂�𝑖

′|).  If 𝑘 = |𝑧𝑖
′|, consider 

𝑎 ∈ 𝑍 such that 𝑎𝑖 = 𝑘 and 𝑎𝑗 = 𝑧𝑗
′ for all 𝑗 ∈ 𝑁{𝑖}.  If 𝑘 = 0, then 𝑎 =  𝑧′ and 𝑔(𝑧′) =

𝑔(𝑎).  If 𝑘 > 0, then 𝑧𝑖
′ = −𝑘.  Consider 𝑢, 𝑣 ∈ 𝑍 such that 𝑢𝑖 = 𝑘, 𝑣𝑖 = −𝑘 and 𝑢𝑗 =

𝑣𝑗 for all 𝑗 ∈ 𝑁\{𝑖}.  By Symmetry, 𝑔(𝑢) = 𝑔(𝑣).  Then, by the repeated application of 

Independence, if necessary, we have 𝑔(𝑧′) = 𝑔(𝑎).  Given that 𝑔(𝑧′) ≥ 𝑔(�̂�′), we 

then have 𝑔(𝑎) ≥ 𝑔(�̂�′).  Note that we have just shown that, for any 𝑘 ≥ 0,  𝑔(𝑧′) =

𝑔(𝑎), and therefore, in this case 𝑔(𝑎) ≥ 𝑔(�̂�′).  Let 𝑎′ ∈ 𝑍 be such that 𝑎𝑖
′ = 𝑘 + 1 

and 𝑎𝑗
′ = 𝑎𝑗  for all   𝑗 ∈ 𝑁\{𝑖}.  Then, from 𝑔(𝑎) ≥ 𝑔(�̂�′) ,  a straightforward 

application of Independence gives us 𝑔(𝑎′) ≥ 𝑔(�̂�).  Note that 𝑎𝑖
′ = 𝑘 + 1 = |𝑧𝑖| and 

𝑎𝑗
′ = 𝑎𝑗 = 𝑧𝑗

′ = 𝑧𝑗 for all   𝑗 ∈ 𝑁\{𝑖}.  Following a similar proof method as showing for 

𝑔(𝑧′) = 𝑔(𝑎), we can show that 𝑔(𝑎′) = 𝑔(𝑧).  Therefore, 𝑔(𝑧) ≥ 𝑔(�̂�) follows.   

When 𝑔(𝑧′) ≤ 𝑔(�̂�′), by following a similar proof as the above, we can show 

that 𝑔(𝑧) ≤ 𝑔(�̂�).  Q.E.D. 

With the help of Lemma 1, we now present and prove the main result of this 

Section.  

Theorem 1.  A mobility measure 𝑔  satisfies Anonymity, Monotonicity, 

Independence, and Symmetry if and only if,  

(1)  for all 𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍 
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𝑔(𝑧) ≥ 𝑔(𝑧′) ⟺ |𝑧1| + ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| ≥ |𝑧1
′ | + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ |. 

Proof.  It can be checked that if a mobility measure 𝑔 is satisfies (1), then it satisfies 

Anonymity, Monotonicity, Independence and Symmetry as well.  In what follows, we 

shall show that if a mobility measure 𝑔  satisfies Anonymity, Monotonicity, 

Independence and Symmetry, then 𝑔 must satisfy (1).   

 Let g be a mobility measure satisfying Anonymity, Monotonicity, 

Independence and Symmetry.  We first show that,  

(2) for all 𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍, if  

|𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ |, then 𝑔(𝑧) = 𝑔(𝑧′). 

Note that, for any 𝑧 ∈ 𝑍, |𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| is an integer.  We therefore use 

mathematical induction to prove (2).   

(step 1): Consider 𝑧 = (𝑧1, … , 𝑧𝑖, … , 𝑧𝑛) , 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍  such that 

|𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ | =1.  Then, we must have one 

of the following three cases: (i) for some 𝑖 ∈ 𝑁, 𝑧𝑖 = −𝑧𝑖
′ = 1 and 𝑧𝑗 = 𝑧𝑗

′ = 0 for all 

𝑗 ∈ 𝑁\{𝑖}; in this case, by Symmetry, 𝑔(𝑧) = 𝑔(𝑧′) follows immediately;(ii) for some 

𝑖, 𝑗 ∈ 𝑁, 𝑧𝑖 = −𝑧𝑗
′ = 1, (𝑧𝑘 = 0 for all 𝑘 ∈ 𝑁\{𝑖}), and (𝑧𝑗

′ = 0 for all 𝑘 ∈ 𝑁\{𝑗}); in this 

case, consider 𝑧" = (𝑧1
" , … , 𝑧𝑖

", … , 𝑧𝑛
" ) ∈ 𝑍such that (𝑧𝑖

" = −1, 𝑧𝑗
" = 0 for all 𝑗 ∈ 𝑁\{𝑖}); 

then, from case (i) above, we have 𝑔(𝑧) = 𝑔(𝑧"); by Anonymity, we have   𝑔(𝑧′) =

𝑔(𝑧"); therefore, 𝑔(𝑧) = 𝑔(𝑧′) follows easily; (iii)for some 𝑖, 𝑗 ∈ 𝑁 , 𝑧𝑖 = 𝑧𝑗
′ = 1), 

(𝑧𝑘 = 0 for all 𝑘 ∈ 𝑁\{𝑖}), and (𝑧𝑗
′ = 0 for all 𝑘 ∈ 𝑁\{𝑗}); in this case, 𝑔(𝑧) = 𝑔(𝑧′) 

follows easily from Anonymity.   

(step 2): Suppose (2) holds for any 𝑧" = (𝑧1
" , … , 𝑧𝑖

", … , 𝑧𝑛
" ), 𝑧"′ = (𝑧"1

′ , … , 𝑧"𝑖
′ , … , 𝑧"𝑛

′ ) ∈

𝑍 such that |𝑧1
"|+ ⋯ +|𝑧𝑛

" | = |𝑧"1
′ | + ⋯ + |𝑧"𝑖

′| + ⋯ + |𝑧"𝑛
′ | = 𝑝,  we need to show that 

(2) holds for any 𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍 with 

|𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ | = 𝑝 + 1.     

Let 𝑧 = (𝑧1, … , 𝑧𝑖, … , 𝑧𝑛) , 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍 be such that |𝑧1|+ ⋯ +

|𝑧𝑖| + ⋯ + |𝑧𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ | = 𝑝 + 1. We can distinguish two cases 
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that are mutually exclusive and jointly exhaustive: (i) for some 𝑖 ∈ 𝑁, |𝑧𝑖| > 0 and 

|𝑧𝑖
′| > 0, and (ii) (|𝑧𝑖| ∙ |𝑧𝑖

′| = 0 for all 𝑖 ∈ 𝑁).  

Consider case (i) in which |𝑧𝑖| > 0 and |𝑧𝑖
′| > 0 for some 𝑖 ∈ 𝑁 first.  We 

consider the following four subcases.  (i.1) If 𝑧𝑖 > 0and 𝑧𝑖
′ > 0, then consider 𝑎, 𝑏 ∈

𝑍 such that (𝑎𝑖 = 𝑧𝑖 − 1, 𝑏𝑖 = 𝑧𝑖
′ − 1) and (𝑎𝑗 = 𝑧𝑗, 𝑏𝑗 = 𝑧𝑗

′  for all 𝑗 ∈ 𝑁\{𝑖}).  Note 

that |𝑎𝑖| = |𝑧𝑖 − 1| = |𝑧𝑖| − 1.  Then, from the induction hypothesis, 𝑔(𝑎) = 𝑔(𝑏).  

From 𝑔(𝑎) = 𝑔(𝑏) and the construction of 𝑎 and 𝑏, a straightforward application of 

Independence implies that 𝑔(𝑧) = 𝑔(𝑧′).  (i.2) If 𝑧𝑖 < 0and 𝑧𝑖
′ < 0, then consider 

𝑎, 𝑏 ∈ 𝑍 such that (𝑎𝑖 = 𝑧𝑖 + 1, 𝑏𝑖 = 𝑧𝑖
′ + 1) and (𝑎𝑗 = 𝑧𝑗, 𝑏𝑗 = 𝑧𝑗

′ for all 𝑗 ∈ 𝑁\{𝑖}).  

Note that |𝑎𝑖| = |𝑧𝑖 − 1| = |𝑧𝑖| − 1.  Then, from the induction hypothesis, 𝑔(𝑎) =

𝑔(𝑏) .  From 𝑔(𝑎) = 𝑔(𝑏)  and the construction of 𝑎 and 𝑏 , a straightforward 

application of Independence implies that 𝑔(𝑧) = 𝑔(𝑧′).  (i.3) If 𝑧𝑖 < 0and 𝑧𝑖
′ > 0, 

then consider 𝑎, 𝑏 ∈ 𝑍 such that (𝑎𝑖 = 𝑧𝑖 + 1, 𝑏𝑖 = 𝑧𝑖
′ − 1) and (𝑎𝑗 = 𝑧𝑗 , 𝑏𝑗 = 𝑧𝑗

′  for all 

𝑗 ∈ 𝑁\{𝑖}).  Note that |𝑎𝑖| = |𝑧𝑖 + 1| = |𝑧𝑖| − 1and |𝑏𝑖| = |𝑧𝑖
′ − 1| = |𝑧𝑖

′| − 1.  By the 

induction hypothesis, 𝑔(𝑎) = 𝑔(𝑏) follows. Then, from Lemma 1 and starting with 

𝑔(𝑎) = 𝑔(𝑏), we have 𝑔(𝑧) = 𝑔(𝑧′).  (i.4) If 𝑧𝑖 > 0and 𝑧𝑖
′ < 0, then by following a 

similar proof to (i.3), we obtain 𝑔(𝑧) = 𝑔(𝑧′).   

Next, consider case (ii) where |𝑧𝑖| ∙ |𝑧𝑖
′| = 0 for all 𝑖 ∈ 𝑁.  Given that 𝑝 + 1 >

0, we must have some 𝑗, 𝑘 ∈ 𝑁 such that |𝑧𝑗| ≠ 0, |𝑧𝑘
′ | ≠ 0.  Consider 𝑎 ∈ 𝑍 such that 

𝑎𝑘 = 𝑧𝑗, 𝑎𝑗 = 𝑧𝑘  and 𝑎𝑖 = 𝑧𝑖  for all 𝑖 ∈ 𝑁{𝑗, 𝑘}.  By Anonymity, 𝑔(𝑎) = 𝑔(𝑧).  Note that 

|𝑎𝑗| ∙ |𝑧𝑗
′| ≠ 0.  From case (i), we can show that 𝑔(𝑎) = 𝑔(𝑧′).  Therefore, 𝑔(𝑧) =

𝑔(𝑧′) follows immediately. 

Combining cases (i) and (ii) above, statement (2) holds.   

With statement (2) in hand, we can now show the following statement: 

(3) for all 𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍, if  

|𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ | + 1 then 𝑔(𝑧) > 𝑔(𝑧′). 

 Let 𝑧 = (𝑧1, … , 𝑧𝑖, … , 𝑧𝑛) , 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍  be such that |𝑧1|+ ⋯ +

|𝑧𝑖| + ⋯ + |𝑧𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ | + 1 .  Consider 𝑎, 𝑏 ∈ 𝑍  such that, for 
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some 𝑖 ∈ 𝑁 , 𝑎𝑖 = 𝑏𝑖 + 1 > 1 , 𝑎𝑗 = 𝑏𝑗  for all 𝑗 ∈ 𝑁{𝑖} , |𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| =

|𝑎1|+ ⋯ + |𝑎𝑖| + ⋯ + |𝑎𝑛| , and |𝑏1|+ ⋯ + |𝑏𝑖| + ⋯ + |𝑏𝑛| = |𝑧1
′| + ⋯ + |𝑧𝑖

′| + ⋯ +

|𝑧𝑛
′ |.  By Monotonicity, 𝑔(𝑎) > 𝑔(𝑏).  From statement (2), we have 𝑔(𝑧) = 𝑔(𝑎)and 

𝑔(𝑏) = 𝑔(𝑧′).  Therefore, 𝑔(𝑧) > 𝑔(𝑧′) follows. 

 By the repeated application of (3), if necessary, the following statement 

follows easily: 

(4) for all 𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍, if  

|𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛| > |𝑧1
′ | + ⋯ + |𝑧𝑖

′| + ⋯ + |𝑧𝑛
′ | + 1 then 𝑔(𝑧) > 𝑔(𝑧′). 

 The combination of statements (2) and (4) proves 𝑔 satisfies (1).  Q.E.D. 

 Several remarks concerning Theorem 1 are in order.  First, Theorem 1 

establishes only an ordinal representation of a social mobility measure 𝑔 by 

showing that 𝑔 depends on the sum of individual mobility only.  Second, as we shall 

note in Section 4, the measure suggested by Bartholomew (1982) is equivalent to a 

member of the class of measures established in Theorem 1.  In view of this, Theorem 

1 provides a normative foundation for the measure introduced and discussed by 

Bartholomew (1982), where he offers a statistical interpretation of the measure.  

See our discussions in Section 4.  Third, it can be checked that the axioms figured in 

Theorem 1 are independent and there is no redundancy in our axiomatic 

characterization.   

As we discussed earlier, Anonymity, Monotonicity and Independence seem 

reasonable properties to be imposed on a social mobility measure.  On the other 

hand, one could perhaps dispute the idea of treating simple upward moves and 

simple downward moves equally, especially if one would like to build into a 

preference consideration into the construction of a measure for social mobility: 

simple upward moves are always better than simple downward moves.  If such an 

intuition prevails, one would like to know what happens if Symmetry is not imposed 

on a measure of social mobility.  By following a similar proof strategy as we did for 

proving Theorem 1, we can prove the following result. 
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Let 𝑁(𝑧; > 0) = {𝑖 ∈ 𝑁: 𝑧𝑖 > 0} and 𝑁(𝑧; < 0) = {𝑖 ∈ 𝑁: 𝑧𝑖 < 0}.   

Theorem 2.  If a mobility measure 𝑔 satisfies Anonymity, Monotonicity and 

Independence, then, for all 𝑧 = (𝑧1, … , 𝑧𝑖 , … , 𝑧𝑛), 𝑧′ = (𝑧1
′ , … , 𝑧𝑖

′, … , 𝑧𝑛
′ ) ∈ 𝑍,2 

[( ∑ 𝑧𝑖

𝑖∈𝑁(𝑧;>0)

, ∑ |𝑧𝑖|

𝑖∈𝑁(𝑧;<0)

) = ( ∑ 𝑧𝑖
′

𝑖∈𝑁(𝑧′;>0)

, ∑ |𝑧𝑖
′|

𝑖∈𝑁(𝑧′;<0)

)] ⇒ 𝑔(𝑧) = 𝑔(𝑧′) 

[( ∑ 𝑧𝑖

𝑖∈𝑁(𝑧;>0)

, ∑ |𝑧𝑖|

𝑖∈𝑁(𝑧;<0)

) > ( ∑ 𝑧𝑖
′

𝑖∈𝑁(𝑧′;>0)

, ∑ |𝑧𝑖
′|

𝑖∈𝑁(𝑧′;<0)

)] ⇒ 𝑔(𝑧) > 𝑔(𝑧′) 

Therefore, without imposing Symmetry on a mobility measure 𝑔, the three 

axioms, Anonymity, Monotonicity and Independence, still severely restrict 𝑔.  In 

particular, 𝑔 is “separable” with respect to total upward movements and total 

downward movements.   

 

4.  The Bartholomew Measure of Social Mobility  

 In Section 3, we derived an ordinal representation of a social mobility 

measure that satisfies Anonymity, Monotonicity, Independence and Symmetry.  In 

this Section, we examine a specific member of the class of measures that is 

characterized in Section 3 and will be used to illustrate social mobility in China for 

the periods covering 1989 to 2011 in Section 5.  Consider the following measure:  

𝑔∗(𝑧) =
|𝑧1| + ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛|

𝑛(𝑚 − 1)
 

Note that this measure is normalized so that its minimum is given by 0 and its 

maximum is 1: it takes the value of 0 when there is no single individual mobility and 

takes the value of 1 when there is maximum individual mobility: at time 𝑡, everyone 

is grouped in 𝑠1 (resp. 𝑠𝑚), and at time (𝑡 + 1), everyone is in group𝑠𝑚 (resp. 𝑠1). 

                                                        
2 In the following, for two vectors (𝛼1, 𝛼2)and (𝛽1, 𝛽2), we define (𝛼1, 𝛼2) = (𝛽1, 𝛽2) as (𝛼1 = 𝛽1 , 𝛼2 = 𝛽2), and 
(𝛼1, 𝛼2) > (𝛽1, 𝛽2) as [(𝛼1 ≥ 𝛽1 , 𝛼2 ≥ 𝛽2) and (𝛼1 , 𝛼2) ≠ (𝛽1, 𝛽2)]. 
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 We shall in this Section further discuss this measure in great details.  Before 

doing this, let us introduce some notations.   

For each 𝑠𝑗 ∈ 𝑆, let 𝑁𝑗 = {𝑖 ∈ 𝑁: 𝑠(𝑦𝑖𝑡) = 𝑠𝑗}; that is, 𝑁𝑗 is the set of individuals 

whose status is𝑠𝑗 at time 𝑡.  For all 𝑠𝑗 , 𝑠𝑗′ ∈ 𝑆, let 𝑁𝑗𝑗′ = {𝑖 ∈ 𝑁𝑗: 𝑠(𝑦𝑖𝑡+1) = 𝑠𝑗′}; that is, 

𝑁𝑗𝑗′ is the set of individuals whose status changes from 𝑠𝑗 at time 𝑡 to 𝑠𝑗′  at time 𝑡 +

1. 

Note that |𝑧1| + ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛|  can be rewritten alternatively as 

∑ ∑ #𝑁𝑗𝑗′|𝑗 − 𝑗′|𝑚
𝑗′

𝑚
𝑗=1 .  Then, 

𝑔∗(𝑧) =
|𝑧1|+ ⋯ + |𝑧𝑖| + ⋯ + |𝑧𝑛|

𝑛(𝑚 − 1)
 

=
1

𝑛(𝑚 − 1)
∑ ∑ #𝑁𝑗𝑗′|𝑗 − 𝑗′|

𝑚

𝑗′

𝑚

𝑗=1

 

=
1

𝑚 − 1
∑ ∑ (

#𝑁𝑗

𝑛
)(

#𝑁𝑗𝑗′

#𝑁𝑗
)|𝑗 − 𝑗′|

𝑚

𝑗′

𝑚

𝑗=1

 

The measure  

1

𝑚 − 1
∑ ∑ (

#𝑁𝑗

𝑛
) (

#𝑁𝑗𝑗′

#𝑁𝑗
) |𝑗 − 𝑗′|

𝑚

𝑗′

𝑚

𝑗=1

 

is the measure of social mobility introduced and discussed in Bartholomew (1982). 

We shall call the 𝑔∗ measure the Bartholomew measure of social mobility.  As 

discussed in Bartholomew (1982), the term   

∑ ∑ (
#𝑁𝑗

𝑛
) (

#𝑁𝑗𝑗′

#𝑁𝑗
) |𝑗 − 𝑗′|

𝑚

𝑗′

𝑚

𝑗=1

 

is given a statistical interpretation and represents the expected number of statuses 

crossed from time 𝑡 to time 𝑡 + 1 if we interpret 
#𝑁

𝑗𝑗′

#𝑁𝑗
 as the “probability” of an 

individual moving from status 𝑗 at time 𝑡 to status 𝑗′ at time 𝑡 + 1, and 
#𝑁𝑗

𝑛
 as the 

“probability” of an individual having status 𝑗 at time 𝑡. 
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The Bartholomew measure is decomposable in various ways. Let  

𝑔∗(𝑧; 𝑁𝑗) =
∑ |𝑧𝑖|𝑖∈𝑁𝑗

𝑛(𝑚 − 1)
 

𝑔∗(𝑧; 𝑁𝑗) measures the total mobility of group 𝑁𝑗. 

Note that  

𝑔∗(𝑧) = ∑ 𝑔∗(𝑧; 𝑁𝑗)

𝑠𝑗∈𝑆

 

Therefore, 𝑔∗(𝑧; 𝑁𝑗) can be thought as the contribution of the initial group 𝑁𝑗to the 

overall social mobility. 

 Recall that𝑁(𝑧; > 0) = {𝑖 ∈ 𝑁: 𝑧𝑖 > 0} and 𝑁(𝑧; < 0) = {𝑖 ∈ 𝑁: 𝑧𝑖 < 0}.  Note 

that 𝑁(𝑧; > 0) is the set of individuals who have moved up from their respective 

initial statuses, and 𝑁(𝑧; < 0) is the set of individuals who have moved down from 

their respective initial statuses.  Define   

𝑔∗(𝑧; 𝑁(𝑧; > 0)) = ∑ |𝑧𝑖|

𝑖∈𝑁(𝑧;>0)

/𝑛(𝑚 − 1) 

and 

𝑔∗(𝑧; 𝑁(𝑧; < 0)) = ∑ |𝑧𝑖|

𝑖∈𝑁(𝑧;<0)

/𝑛(𝑚 − 1) 

Then 

𝑔∗(𝑧) = 𝑔∗(𝑧; 𝑁(𝑧; > 0)) + 𝑔∗(𝑧; 𝑁(𝑧; < 0)) 

Therefore, 𝑔∗(𝑧; 𝑁(𝑧; > 0))  (resp. 𝑔∗(𝑧; 𝑁(𝑧; < 0))  can be thought as the 

contribution of the upward individual moves (resp. downward individual moves) to 

the overall social mobility.   

 In a similar fashion, we can discuss various other ways that the Bartholomew 

measure can be decomposed.  For example, let 𝑁(𝑧; = 𝑘) = {𝑖 ∈ 𝑁: |𝑧𝑖| = 𝑘} and 

define  
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𝑔∗(𝑧; = 𝑘) = ∑ |𝑧𝑖|

𝑖∈𝑁(𝑧;=𝑘)

/𝑛(𝑚 − 1) 

Note that 𝑁(𝑧; = 𝑘) = {𝑖 ∈ 𝑁: |𝑧𝑖| = 𝑘} is the set of individuals whose movement is 

given exactly by 𝑘.  Then, 

𝑔∗(𝑧) = ∑ 𝑔∗(𝑧; = 𝑘)
𝑚−1

𝑘=0
 

Then, 𝑔∗(𝑧; = 𝑘) can be thought as the contribution of the group whose individual 

movement (upward or downward) from time 𝑡 to time 𝑡 + 1 is exact 𝑘.    

 

5.  Social Mobility in China with Household Survey Data 

 In this Section, we examine social mobility in China based on the framework 

developed in this paper. We use data from China Health and Nutrition Survey 

(CHNS), which is administered by the Population Center at the University of North 

Carolina, to analyze social mobility in China. This survey started in 1989 and was 

conducted every two to four years in nine provinces in China, including the 

developed east coast areas and the inland. We use 9 waves of survey in the past two 

decades from 1989 to 2011, which is the longest period in the studies about 

mobility in China. In order to examine the change of income for the same household, 

our sample is restricted to the provinces that are included in each wave of CHNS.  

 In the following discussion, we first show the descriptive statistics for 

income in CHNS. Then we graph the distribution of degree of status change based on 

the traditional transition matrix and the movement for each quintile group. In the 

third part, we show the trend of mobility in China from 1989 to 2011 and go further 

to decompose the mobility measure based on different income group and degree of 

movement. 

5.1 Descriptive Income Levels 

We rank households in the dataset based on their income levels from the 

lowest to the highest. Table 1 shows household per capita income levels at different 
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quintiles from 1989 to 20113. There are about three thousand observations in each 

survey year. For the bottom quintile, income increases from 2552 yuan in 1989 to 

6282 yuan in 2011. For the top quintile, it increases from 8758 yuan in 1989 to 

32964 yuan in 2011. The gaps between quintiles are enlarged, especially in the 

2000s.  

 
Table 1: Household Income levels at Different Quintiles (yuan) 

Survey Year 1989 1991 1993 1997 2000 2004 2006 2009 2011 
Quintiles          
20 2552 2439 2440 2144 3207 3555 3806 5966 6282 
40 4385 4126 4200 3752 6352 6932 7335 11835 13384 
60 6230 5938 6307 5663 9683 10812 12367 18130 21269 
80 8758 8307 9747 8613 14690 17928 20337 28811 32964 
Observation 3312 3173 3034 3362 3381 3386 3414 3467 3402 

 

  

Households are classified into five groups according to these income 

quintiles in each survey year. Then we calculate the change of income status, which 

is the “z” variable in the analytical framework, based on the difference in the order 

of the income group that each household belongs to in two consecutive surveys. 

Figure 1 shows the distribution of degree of status change in each survey. One-step 

move is the major type of status change. A large proportion of household stays in the 

same group as the one in the previous survey. One-step movement (z=1) accounts 

for a significant part of the total move. Four-step movement (z=4), which means 

households in the lowest income group move to the highest income group or vice 

versa, is rare.  

 

Figure 1: Distribution of Degree of Status Change in Each Survey 

                                                        
3Income is inflated to 2011. In order to decrease the impact of number of children (or the number of other 
household members who do no participate in labor market) on household earning ability, the income measure 
we use is household income divided by the square root of household size. Square root is a common factor to 
adjust for equivalence (Atkinson, 1995).  
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5.2 Graphs of Transition Matrix 
 

We follow the method of traditional transition matrix analysis to describe the 

change of status across surveys. We group 9 waves in CHNS into 4 periods, i.e., 

1989-1993, 1993-2000, 2000-2006, and 2006-2011. Instead of presenting the 

transition matrix, we list the graphs that are generated based on the numbers in the 

matrix. Graphs are more straightforward to show the direction and degree of status 

change in each period. 

Figure 2 shows the distribution of status change for each income group. The 

information about the direction of change is included in this set of figures. The 

negative sign associated with the degree of change (1,2,3,4) on the x-axis indicates 

the direction of moving down. The positive numbers means moving up. In each 

figure, there are five sub-figures to describe the distribution of change for each 

income group. For example, the first sub-figure is for group 1, the lowest income 

group; the fifth sub-figure is for group 5, the highest income group. We find that 

both the first and the fifth groups are very likely to stay in the same group as before, 

especially during the period from 2006 to 2011.  

 

Figure 2: Status Change for Each Quintile Group 
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a. 1989-1993                                                  b.     1993-2000 

   
 

 

c.   2000-2006                                                  d.     2006-2011 

   
 

 

Next, we focus on the first wave of CHNS and track the change of income 

status from 1989 to 2011 for two special income groups: the lowest and the highest 

ones in 1989. Figure 3 presents the status change for them. There are four sub-

figures in Figure 3a and Figure 3b. They are corresponding to the years of 1993, 

2000, 2006, and 2011. Lowest income group has more opportunities to move into 

higher income group from 2000 to 2006. However, during 2006 to 2011, some of 

them go back to the lowest income group. The highest income group gradually 

moves to lower levels over time. In 2011, they are sort of equally distributed in five 

groups. 

 
Figure 3:Status Change for Two Special Groups 
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a. Lowest Income Group in 1989             b. Highest Income Group in 1989 

    
 
 
5.3 Mobility Measure and Decompositions 
 

Based on the analytical framework in section 2 to 4, we calculate the 

Bartholomew mobility measure. The average mobility degree is 0.252 between 

1989 and 2011. Figure 4 shows the change of mobility measure over time. The 

magnitude of the mobility measure was between 0.2 and 0.3. It started with a level 

of 0.26 and decreased a little bit from 1991 to 1993. Then, it rose rapidly from 1993 

to 1997and reached its peak at 1997. Since then, the magnitude of mobility keeps 

decreasing, except for the period from 2006 to 2009. In 2011, the mobility degree is 

about 0.24, which is the lowest level in all the waves. Our finding is consistent with 

the general view that income mobility in China is relatively high in 1990s and is 

declining in 2000s (Yin et al., 2006; Khor and Pencavel, 2006; Zhang et al., 2007). 

 

Figure 4: Mobility Measure 
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One advantage of our mobility measure is that it can be decomposed into 

different sources. We are able to know more about the characteristics of status 

change and the trend of mobility for different income groups. We decompose the 

mobility measure and calculate the contribution of different initial groups and 

different degree of change. Table 2 lists the decomposition of mobility measure for 

each group. The definition of group here is based on the income level in the previous 

group. For example, the first row for the year of 1997 lists the decomposition of 

mobility degree into the sources of different income groups defined based on 

income in the previous wave (i.e., 1993). The second row with parenthesis 

calculates the share of contribution in the total mobility for each group. Households 

with income below 20 percentile (Group 1) make the largest contribution in 

mobility measure. The share of their contribution in total measure is always above 

20 and even more than 22 percent in 1997 and 2009. The highest income group 

(Group 5) makes the lowest contribution. The contribution of their change is 

generally lower than 20 percent and reaches 17 percent in 2009.  

Figure 5 shows the trends of contribution for each group.  Group 1 

contributes more in total mobility. Two peak points are reached in 1997 and 2009. 

The contribution of Group 5 is always lower than other groups. The degree of status 

change for middle groups also varies over time. The higher-middle income group 

(Group 4) has an increasing trend of the share in total mobility from 1989 to 2004. 
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The contribution of lower-middle income group (Group 2) is declining in 1990s and 

remains relatively constant since 2000. The share of change from Group 3 fluctuated 

between 19 and 21. The contributions of Group 2 to 4 converge to almost the same 

level in 2011.  

 

Table 2: Decomposition of Mobility Measure for Each Group 
 

year 

 

g(z) 

Status in the previous wave 

Group 1 

(0-20%) 

Group 2 

(20%-40%) 

Group 3 

(40%-60%) 

Group 4 

(60%-80%) 

Group 5 

(80%-100%) 

1991 0.2611 0.0535 0.0551 0.0505 0.0500 0.0520 

  (20.49) (21.10) (19.34) (19.15) (19.92) 

1993 0.2557 0.0540 0.0503 0.0533 0.0500 0.0482 

  (21.12) (19.67) (20.84) (19.55) (18.85) 

1997 0.2757 0.0635 0.0506 0.0546 0.0557 0.0513 

  (23.03) (18.35) (19.80) (20.20) (18.61) 

2000 0.2697 0.0591 0.0521 0.0526 0.0553 0.0507 

  (21.91) (19.32) (19.50) (20.50) (18.80) 

2004 0.2704 0.0580 0.0531 0.0516 0.0570 0.0507 

  (21.45) (19.64) (19.08) (21.08) (18.75) 

2006 0.2508 0.0525 0.0495 0.0506 0.0508 0.0475 

  (20.93) (19.74) (20.18) (20.26) (18.94) 

2009 0.2635 0.0590 0.0516 0.0525 0.0544 0.0460 

  (22.39) (19.58) (19.92) (20.65) (17.46) 

2011 0.2425 0.0522 0.0481 0.0482 0.0480 0.0460 

  (21.53) (19.84) (19.88) (19.79) (18.97) 

Note: % in the total index is shown in the parenthesis. 

 

 

Figure 5: Trends of Contribution for Each Group (Percentage) 
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Table 3 reports the decomposition based on the degree of change. One-step and 

two-step moves are the major components and account for more than 30 percent in total 

mobility. As the degree of change increases, the contribution in the total measure 

decreases. Four-step move only explains less than 10 percent of aggregate mobility. It 

would be much more difficult for the lowest income group to move up four steps than 

just one. Figure 6 shows a clearer trend for the contribution of each degree. The periods 

of 1989-1991, 2004-2006 and 2009-2011 are three peaks of contribution of one-step 

move. The period of 1991-1993 is the peak for two-step move. The curve of three-step 

move is between four steps and one/two steps. The magnitude of share is around 20% to 

22%.  

Table 3: Decomposition of Mobility Measure Based on Degree of Change 

year (1) 

Z=1 

(2) 

Z=2 

(3) 

Z=3 

(4) 

Z=4 

1991 0.0978 0.0828 0.0571 0.0234 
 (37.46) (31.71) (21.87) (8.96) 

1993 0.0923 0.0915 0.0517 0.0202 
 (36.10) (35.78) (20.22) (7.90) 

1997 0.0916 0.0949 0.0608 0.0284 
 (33.22) (34.42) (22.05) (10.30) 

2000 0.0932 0.0939 0.0577 0.0249 
 (34.60) (34.86) (21.42) (9.24) 

2004 0.0916 0.0931 0.0601 0.0256 
 (33.88) (34.43) (22.23) (9.47) 

2006 0.0935 0.0809 0.0527 0.0237 
 (37.28) (32.26) (21.01) (9.45) 

2009 0.0908 0.0890 0.0574 0.0263 
 (34.46) (33.78) (21.78) (9.98) 

2011 0.0912 0.0775 0.0475 0.0263 
 (37.61) (31.96) (19.59) (10.85) 

Note: % in the total index is shown in the parenthesis.  

 

 
 

Figure 6: Trends of Contribution by Degree of Change (Percentage) 
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6.  Concluding remarks 
  

 In this paper, we have developed a conceptual and analytic framework to 

address the issue of social mobility.  In particular, within the framework, we have 

provided a normative foundation for a class of measures of social mobility.  This 

class of measures, in which the well-known and widely used Bartholomew measure 

is a member, is very simple and easy to compute.  Our axiomatic exercise has given a 

sound normative foundation for this prominent measure.   

 We have also investigated the Bartholomew measure of this class.  We have 

shown that it can be decomposed in several ways: it can be decomposed with 

respect to initially classified groups so that we can know the contribution of each 

group to the social mobility; it can be decomposed with respect to groups that have 

different level of movements so that we can know how one-step movement and 

four-step movement have contributed to the social mobility; etc.   

 Using our analytic framework, we have analyzed the issue of income mobility 

in China for the period from 1989 to 2011.  Our analysis has shown a declining trend 

in income mobility after 1997.  For the issue of income mobility in China, we have 

also examined contributions of various income groups and various degrees of 

movements to the overall social mobility. The lowest income group and the degree 

of one- and two-step moves make the largest contribution in total mobility.  
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