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Appendix 1. Descriptions of consistency and inconsistency models for a simple network 

with a closed loop consisting of interventions A, B, and C. 

The data consist of 𝜃𝑖𝑗𝑘   the observed relative effect size of treatment 𝑘  comaared to 

treatment 𝑗  from stdd  𝑖  (𝑗 = 𝐴, 𝐵, 𝑘 = 𝐵, 𝐶, 𝑗 ≠ 𝑘)   and its variance  𝑣𝑎𝑟̂(𝜃𝑖𝑗𝑘)   The 

notation is identical to that dsed in the main bod   

• Consistenc  model 

𝜃𝑖𝑗𝑘~ 𝑁 (𝜃𝑖𝑗𝑘 , 𝑣𝑎𝑟̂(𝜃𝑖𝑗𝑘))  

𝜃𝑖𝑗𝑘~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝑗𝑘,  𝜏2)  

𝜃𝑖𝐴𝐵~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝐴𝐵, 𝜏2)  𝜃𝑖𝐴𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝐴𝐶 , 𝜏2)  𝜃𝑖𝐵𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝐴𝐶 − 𝑑𝐴𝐵, 𝜏2) 

𝑑𝐴𝐵~𝑁𝑜𝑟𝑚𝑎𝑙(0,10000)  𝑑𝐴𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(0,10000)  𝜏~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(0, 5)  

 

• Inconsistenc  model 

𝜃𝑖𝑗𝑘~ 𝑁 (𝜃𝑖𝑗𝑘 , 𝑣𝑎𝑟̂(𝜃𝑖𝑗𝑘))  

𝜃𝑖𝑗𝑘~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝑗𝑘,  𝜏2)  

𝜃𝑖𝐴𝐵~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝐴𝐵, 𝜏2)  𝜃𝑖𝐴𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝐴𝐶 , 𝜏2)  𝜃𝑖𝐵𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(𝑑𝐵𝐶 , 𝜏2) 

𝑑𝐴𝐵~𝑁𝑜𝑟𝑚𝑎𝑙(0,10000)  𝑑𝐴𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(0,10000)  𝑑𝐵𝐶~𝑁𝑜𝑟𝑚𝑎𝑙(0,10000)   

𝜏~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(0, 5)  
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Appendix 2. Details of how to derive the formula for calculating 𝒗𝒂𝒓̂(𝜽̂𝒌𝑩𝑪
∗ ), k= 𝟏, … , 𝒍. 

The imadted data consisted of a ndmber of treatment effect sizes of treatment C comaared 

to B and their variances  𝜃𝑘𝐵𝐶
∗  and 𝑣𝑎𝑟̂(𝜃𝑘𝐵𝐶

∗ ), k= 1, … , 𝑙 (where 𝑙 is the number of missing 

trials for comparison between B and C). The estimated variance of a pooled effect size from a 

pairwise random-effects meta-analysis of the data is 
1

∑
1

𝑣𝑎𝑟̂(𝜃̂𝑘𝐵𝐶
∗ )+𝜏̂𝐵𝐶

2
𝑙
𝑘=1

  where 𝜏̂𝐵𝐶
2  is the extent 

of heterogeneit  of the effect size [1]  

Based on conditions Ⅱ and III  we conservativel  assdmed that this variance wodld be 

the same as the variance of the effect size estimated from the original star-shaped network 

meta-analysis, 𝑣𝑎𝑟̂(𝑑̂𝐴𝐶 − 𝑑̂𝐴𝐵), and also assumed that 𝜏̂𝐵𝐶
2   wodld be eqdal to that of the 

overall heterogeneit  across contrasts in the star-shaaed network  𝜏̂2   cccordingl   the 

following eqdation was established: 

𝑣𝑎𝑟̂(𝑑̂𝐴𝐶 − 𝑑̂𝐴𝐵) =
1

∑
1

𝑣𝑎𝑟̂(𝜃̂𝑘𝐵𝐶
∗ )+𝜏̂2

𝑙
𝑘=1

   

For simalicit   𝑣𝑎𝑟̂(𝜃1𝐵𝐶
∗ ), ⋯ , 𝑣𝑎𝑟̂(𝜃𝑙𝐵𝐶

∗ ) were set da to be identical  The eqdation 

was thds exaressed as: 

𝑣𝑎𝑟̂(𝑑̂𝐴𝐶 − 𝑑̂𝐴𝐵) =
1
𝑙

𝑣𝑎𝑟̂(𝜃̂𝑘𝐵𝐶
∗ ) +𝜏̂2

  

Finall   from the above eqdation  we obtained a formdla  𝑣𝑎𝑟̂(𝜃𝑘𝐵𝐶
∗ ) = 𝑙 ∙ 𝑣𝑎𝑟̂(𝑑̂𝐴𝐶 −

𝑑̂𝐴𝐵) − 𝜏̂2   
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