Analytic Hierarchy Process to determine the weights for the variables under the GHESI

Logistic Arrangements

A total of 12 experts from various disciplines, including medical professionals, patient group representatives, academia, statistics, economics, finance, social work, town planning and young professionals, joined the focus group discussion to determine the weights of seven variables included in the General Household Economic Status Index (GHESI). 

The focus group discussion was conducted as follows:
(a) At the outset of the discussion, the expert group members were introduced to the purpose of the discussion. Anonymity of opinions expressed by participants was assured to encourage candid responses.

(b) The moderator then proceeded to the list of pairwise comparisons between all variables in the following order:

i. 	Three pairwise comparisons of three variables within the income/wealth-related domain
ii. 	Six pairwise comparisons of four variables within the housing-related domain
iii. 	12 pairwise comparisons of variables between the two domains

For each pairwise comparison, individual members independently rated one of the seven variables against another using an intensity of importance scale ranging from 1 to 9 (1 = equal importance, 3 = Moderate importance, 5 = Strong importance, 7 = Very strong importance, 9 = extreme importance) via electronic tablets.

Illustrative charts and tables depicting univariate distribution of each variable and bivariate distribution for each pair of variables in every pairwise comparison were presented to facilitate discussion and scoring by the expert group members.

(c) Upon completion of scoring the pairwise comparisons within each domain as described in (i) and (ii) above, a consistency ratio (CR) was calculated. A message was sent to each member via the electronic scoring device informing them whether their CR was less than 0·10. Participant(s) with CR score exceeding 0·10 (i.e., the pre-set threshold requirement) were asked to review their scoring for the relevant pairwise comparisons and make adjustments as needed. After allowing adequate time for each participant to complete their assessments and, whenever necessary, review their scoring, a geometric mean of 12 participants’ scoring was then calculated for each pairwise comparison to represent the group’s scoring. The preset threshold requirement for the group’s CR was below 0·10, and it was not necessary for all individual participants’ CR to achieve the threshold of below 0.10.

(d) Upon completing all pairwise comparisons, the weights of the seven variables were calculated following the steps and formula outlined in S Table 2 below.
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S Table 2. Derivation of the weights for the seven variables
	Construct the  pairwise comparison matrix for each focus group member:
  
for member  and  is the number of members
 represents the intensity of importance of variable  over variable  rated by member , where Variables 1–3 and 4–7 are variables in the income-/wealth-related and housing-related domain respectively.
(1 = equal importance to 9 = extreme importance. Reciprocals represent variable  is more important than variable ) 
For example, if member  rates variable  as more important than variable  with intensity 6, . In contrast, if member  rates variable  as less important than variable  with intensity 6, then   .

	Obtain the composite intensity score:
For each pairwise comparison, members’ intensity scores are aggregated using the geometric mean 


	Obtain the initial weight for variables within the Income-/Wealth-related and Housing-related domains, respectively 

	
	Income/wealth-related variables:
	Housing-related variables:

	Initial Weight Vector
(within domain)
	

	


	Perform consistency verification for the Income-/Wealth-related and Housing-related domains:

	Eigenvalue
	
	

	Consistency index (CI)
	
	

	Consistency ratio (CR)
	
: Random index of 3x3 matrix 
	
: Random index of 4x4 matrix 

	
	Matrix size
	1
	2
	3
	4
	5

	
	RI35
	0·00
	0·00
	0·58
	1·90
	1·12

	Derive a relative rating between the Income-/Wealth-related domain and Housing-related domain:
Approximate the ratio of geometric means of weights between Income-/Wealth-related and Housing-related variables  
Set the relative rating between Income-/Wealth-related domain and Housing-related domains in the formula below as if the AHP started with the between-domain comparison first:


	Obtain the final weights of the seven variables
, for i=1,2,3
, for j=4,5,6,7
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