[bookmark: _Ref506477596]Considerations on the selection of streams
Number of directed paths 
[bookmark: _GoBack]Consider the graph  as defined in section ‘Comparison graph’ and denote  the set of all directed paths existing from source  to sink . In the network of topical antibiotics  has three elements, ,  and . However, in the general case, the number of paths used in the algorithm is smaller than the number of elements of . The number of directed paths which suffice to ‘spend’ the flow from source to sink is less or equal to  where  is the inconsistency degrees of freedom in the Lu and Ades inconsistency model (1), . 
The number of directed paths which suffice to ‘spend’ the flow from source to sink can be less than  for some comparisons if a network involves one or more edges whose deletion would lead to two disconnected subnetworks; we will denote such edges as bridges. If no bridges exist in the network, the number of directed paths is equal to . Consider, for example, the two hypothetical networks shown in Appendix Figure 1. No bridge exists in the network shown in panel a of Appendix Figure 1 and the number of directed paths for any comparison in the network is 4 which is equal to . In the example shown in panel b of Appendix Figure 1, however, comparison  constitutes a bridge. While there are three paths, equal to , for some comparisons corresponding to NMA effect estimates (e.g. for ‘ versus ’) we have only two directed paths from  to ,  and  , i.e. the ‘versus ’ NMA effect estimate is informed only by the  part of the network. Thus, in networks with one or more bridges the number of paths between pairs of treatments within one part of the network depends on the degrees of freedom within this part only, ignoring the remaining network. A special case of a bridge in a network occurs in comparisons which are informed only by direct evidence.
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Appendix Figure 1. Two hypothetical networks illustrating the number of directed paths in networks without (panel a) or with (panel b) a bridge.
[bookmark: _Ref505011835]Another situation where the number of directed paths which suffice to ‘spend’ the flow from source to sink is less than  elements occurs when a vertex has at least two inflows and two outflows, all equal between them. In such a situation the flow from source to sink may be spent in less than  directed paths. Such a vertex will be called breaking vertex. Note that an NMA treatment effect estimate for treatments separated by a bridge or a breaking vertex (say treatments  and ) can be seen as an “indirect” comparison through either the intermediate bridge (constituting by treatments  and ) or the intermediate breaking vertex .
In particular, in the case of a bridge, the NMA treatment effect estimate is derived as

and in the case of a breaking vertex the NMA treatment effect estimate is

It is, thus, implied that in such a case the separate subnetworks contribute equally to the estimation of .
Ambiguity due to non-unique set of directed paths
Consider again the network shown in panel a of Appendix Figure 1 and let us focus on the comparison ‘ versus ’ for which there is no direct evidence. The set  contains 5 paths; , , , ,  while the number of paths which suffice to ‘spend’ the flow from source to sink is 4. However, the set of directed paths to be selected is not unique. One can start the partition of the flow selecting the shortest path, as we have done so far, or taking another selection process. Consider for example Appendix Figure 2 which shows the comparison graph  along with the selection of paths and the associated derivation of percentage contributions in two different ways. This example shows two different ways of partitioning stream flows to paths illustrating that there is not a unique set of directed paths of . The two different approaches result to different percentage contributions, with the largest difference in percentage contributions occurring for the ‘ versus ’ comparison (23% versus 25%).
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Appendix Figure 2. Hypothetical network illustrating the non-unique way of defining directed paths.
[bookmark: _Ref506477304]Alternative strategies
As it was shown in the example of Appendix Figure 2, there is not a unique set of paths from source to sink that can be sequentially taken until the source’s inflow is 0. This finding reveals an ambiguity in the selection of paths to be taken. Apart from the ‘shortest path’ approach, several alternative strategies in selecting the directed paths in the algorithm could be considered. We present below some possible modifications of the algorithm presented in this paper. 
a) Select paths randomly: This algorithm differs from the shortest path algorithm in step 1. Instead of finding the shortest path from  to , the algorithm finds randomly a neighbour node, say , where each neighbour node has equal probability of being selected. Then, from , the algorithm finds randomly the next neighbour node and the process continues until the path gets to sink. Then, this path is  whose flow is and stream  is defined. The process is repeated until all flow is spent as in the shortest path algorithm.
b) Take the average of many randomly selected paths: This algorithm constitutes of implementing ‘algorithm a’ multiple times and taking the average percentage contributions across comparisons. 
c) Select paths according to their flow: This algorithm starts with the path with the smallest flow and then stepwise chooses paths with the smallest flow of the remaining network. This approach is similar to the approach of assigning costs in the shortest path algorithm when equally lengthy paths exist. It is limited by the fact that the order depends on the values of the  matrix and not only the network structure. Moreover, it requires that all directed paths are found before the selection of streams.  
Comparison of alternative strategies 
It would be of interest to examine the impact of the selection of paths and to choose among the described alternative strategies and we plan such work in the future. In general, the shortest path algorithm gives precedence to the shortest paths and thus it might be preferable in some contexts where longer chains of evidence are considered less trustworthy. For instance, in Appendix Figure 2 where the 1st selection of streams represents the shortest path algorithm and the 2nd selection of streams could represent algorithm a as it is a random selection, the shortest path  path gets a flow of 0.4 with algorithm a, compared to a flow of 0.5 attributed to the particular path taking the shortest path first. Of interest, algorithm c gives the same results with the shortest path algorithm while the paths are found in a different order , ,, . 
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