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A1	Theoretical derivation of the weakly relative lines in Section 5 
The case for using a relative poverty measure is that the welfare of an individual is influenced by how he or she is doing relative to a set of comparators. We can write this as a welfare function for household i in date j of the form: 

								(A1)






where  is the individual’s own consumption and  is the individual’s comparison income. The welfare function u(.) is taken to be smoothly and strictly increasing in relative income and smoothly non-decreasing in own income. In the literature, is either the mean or median income for the date of residence. To see one important implication of this assumption, let for all i, where is the mean. Then the welfare-consistent relative poverty line, , is defined by:

								(A2) 

Here is the fixed level of welfare to not be deemed poor at date j. Plainly,   implies (and is implied by) . A welfare consistent poverty line can be defined as one based on a constant  for all j.




If the welfare function is independent of own income given relative income then we have the strongly relative lines discussed in the Introduction. In other words, if (A1) can be written as then the welfare-consistent poverty line takes the form  where . However, this may be considered a very strong assumption. It is one thing to believe that people care about their relative income, but quite another to suppose that they do not care about own income, given relative income. In the more general case in which the welfare function is strictly increasing in both arguments, the welfare-consistent weakly-relative lines will rise with the mean, with a positive elasticity less than unity (Ravallion and Chen 2011). A schedule of strongly relative lines only emerges as the limiting case in which  goes to zero, such that welfare depends solely on relative income.
The literature has been largely silent on the appropriate comparison group in discussing relative poverty. The assumption of an (equally-weighted) mean or the median is very common but it is hard to find any effort to justify he assumption. In Duesenberry’s (1949) formulation of the relative-income hypothesis, it was argued that an un-equally weighted mean could be more relevant, although this has been ignored in the literature on poverty since then. 
When one allows the weights to vary by level of income, the extent of inequality can influence the level of the reference income used for relative comparisons (Ravallion and Chen 2019). For example, imagine that the poor and middle class are the more relevant comparators for most people. With higher inequality this reference group is seen as relatively poorer, indicating higher relative income at a given level of own income. One possible justification for using the median income as the reference is that the rich get too high a weight in the mean. Yet, while we might agree that the rich are less relevant comparators, they can still be pertinent comparators. Alternatively, one might believe that relativist comparisons are upward looking in that the rich are the comparators, in which case higher inequality requires a higher poverty line. 

The approach proposed in Ravallion and Chen (2019) encompasses both these “downward” and “upward” looking relativist comparisons. Imagine that a person makes random draws of pairs of incomes in assessing how she is doing relative to others. She picks a comparison point somewhere in the (closed) interval between the two incomes according to whether she looks upward or downward. Let denote the contribution of the (k, l) pair drawn at date j to the assessment of the comparison mean for that date. We assume that: 



	 where   		(A3)

This is repeated for multiple pairs. Ravallion and Chen (2019) show that, with a large sample, in a large population of size, one will end up with an unbiased estimate of the comparison mean as:

									(A4)




where  is the Gini coefficient for date j. We can say that relative comparisons tend to be downward looking if  and upward looking if . If  then we have the current practice in the literature of treating the overall mean as the comparison income.


The measures of global relative poverty proposed in Ravallion and Chen (2019) set . This is shown to be consistent with cross-country comparisons of national poverty lines, for which the best linear predictor of the national poverty line is the Gini-adjusted mean, , giving: 

							(A5)

This is equivalent to saying the comparison income for measuring relative poverty is the rank-weighted mean. More precisely, let incomes be ordered as. Ravallion and Chen (2019) show that the comparison income is then:

	   								(A6)

In contrast to the median, all incomes are relevant to the comparisons made against , but the weights fall with the rank, starting with the poorest. For our empirical application here we use the parameter estimates obtained by Ravallion and Chen (2019), namely  and . A key property of this schedule of weakly relative lines is that the elasticity of the poverty line to the mean is not constant but rises with the mean.

A23	Decomposition of the changes in poverty measures based on the official lines
A decomposition helps us quantify the large difference between the absolute measures in Figure 2 and those implied by the official poverty lines (Table 2). Quite generally, any poverty measure (within a broad class) for date t can be written in the generic form  where  is the poverty line,  is the mean and  is a vector of parameters fully describing the Lorenz curve, representing “inequality.” We can think of the changes in the poverty measures based on the official lines as the combination of two opposing effects: absolute poverty reduction and an increase attributable to the higher poverty line. There are two ways of doing this decomposition, depending on whether one uses (i) the 1985 line as the reference or (ii) the 2011 line. Thus:
  (Total change in the poverty measure)
          (Change in absolute poverty 1985 line)
         (Change in poverty line, 2011 base) (i)
          (Change in absolute poverty 2011 line)
        (Change in poverty line, 1985 base) (ii)
Table A1 provides this decomposition. We see marked reductions in absolute poverty measures anchored to either the 1985 or 2011 official line. Naturally, the reduction is very large with respect to the 2011 line. In both cases, we also see the large poverty increasing effect of the upward revision to the official lines. What is striking here is the size of the two opposing effects. For the poverty rate, the absolute poverty effect dominates on balance but the upward revision to the poverty line dominates for the two poverty gap indices.
Notice that there are two roughly offsetting ways that growth in mean income impacts the poverty measures based on the date-specific official lines. The first is the negative impact of growth in the mean on the absolute lines while the second is the positive impact of growth in the mean on the official poverty lines. Since inequality rose over the period, all of the reduction in absolute poverty is attributable to growth in the mean.[footnoteRef:1] (For example, while the headcount index for 2011 would have fallen to 4.3% if the 1985 line had not been updated, it would have fallen to virtually zero if the 1985 Lorenz curve had not changed, as well as using the 1985 poverty line.) And, since the ratio of the official poverty line to the mean fell over time (Table 1, main text), the component attributed to the higher official poverty line can be entirely attributed to the higher mean income. [1:  For example, the national Gini index for consumption rose from 0.26 in 1990 to 0.38 in 2016 (PovcalNet). ] 


Table A1: Decompositions for the change in rural income-poverty measures over 1985-2011
	
	Poverty index 
	Change in the poverty index 
(% point)
	Components of the change (% point)

	
	



1985
	



2011
	
	(i)
	(ii)

	
	
	
	
	Absolute poverty reduction 1985 line
	Upward revision to the poverty line, 2011 base
	Absolute poverty reduction 2011 line 
	Upward revision to the poverty line, 1985 base

	Poverty rate (%)
	24.11
	16.35
	-7.76
	-19.79
	12.03
	-70.91
	63.15

	Poverty gap (%)
	5.7
	6.29
	0.59
	-4.43
	5.02
	-31.82
	32.41

	Squared poverty gap (x100)
	1.91
	3.35
	1.44
	-1.4
	2.84
	-16.65
	18.09


Note: China’s official poverty lines are explicitly for rural areas. Authors’ estimates of the poverty measures using distributions of household per capita income produced by China’s National Bureau of Statistics. See text for more detail.
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