Appendix C: MPI and MODA headcount ratios

Once indicators are aggregated into dimensions with the union approach we start computing the total number of deprivations each child experiences. Deprivations counting happens for each child i separately to inform about his/her breadth of deprivation, so let j = 1,2,… d index dimensions (MODA uses the union approach to aggregate indicators into dimensions in order to capture all the children who are deprived in any of the chosen indicators), and let i = 1,2,… n identify the children.
NDi =                                                                                                          (I)
Where: 
NDi = the total number of dimensions j each child is deprived in;
Yi = if child i is deprived in the dimension j,
Yi = if child i is not deprived in the dimension j,
Then, the total number of deprivations per child is used to identify those children who are multidimensionally deprived depending on the chosen cut-off point C (two dimensions in this research). This means that child i is considered to be multidimensionally deprived if the number of dimensions in which he/she is deprived is NDi equal to or larger than C. This can be defined as follows: 
DC = 1 if NDi ≥ C
DC = 0 if NDi < C
With C representing the cut-off point.
Simply put, the deprivation headcount ratio is represented as follows:
With: MODAH =                                                                                              (II)
Where: nchc =  
MODA (Hk) represents the multidimensional child deprivation headcount ratio according to cutoff point C;
nchc is the number of children affected by at least C deprivations; 
tch is a total number of children;
Yc is the deprivation status of a child i depending on the cut-off point C. 
Similar to MODA, the multidimensional deprivation headcount ratio (MPIH) the Global MPI shows the proportion of the population that is multidimensionally poor.
Let i = 1, 2, 3, …. n index individuals. Let ai = (ai1, ai2, ….aiD) be a vector of achievements for children for children i in the indicator j = 1, 2, 3, …j. 
Finally, let k be the deprivation threshold of indicator j.
An individual i is said to be deprived (Dijc) in indicator j if the condition in (III) holds:  
 	Dijk = 1 if aij > k                                                                                                     (III)
Dijk = 0 if aij < k
Now, let W = (W1, W2, … Wi) be a vector of weights given to each vector of indicators, such that Wj ≥ 0 and 
Pic =  ×Wj > C                                                                                         (IV)
Where Pi is a dichotomous variable being equal to 1 if the child is multidimensionally poor with respect to the selected cross-dimensional cut-off C (0.33).
From the individual poverty measure Pj we build the population-wide multidimensional headcount ratio that measures the incidence of multidimensional poverty over the total children:
MPIH =  ×                                                                                            (8)
To single out the weighting/aggregation effect, we proceed by reweighting the MODA indicators using the MPI scheme as follows. 
Pic =  ×Wx > C                                                                                        (9)
[bookmark: _GoBack]With x=1,2,3…X representing the selected MODA indicators. The headcount ratio according to the MPI, MODA~MPI is therefore given by the specification in below:
MODA~MPI  = ×                                                                                  (10)


