

Response to Reviewer 2 Comments
First of all, we would like to thank the editors and all reviewers for their valuable comments and suggestions. We made specific revisions to the manuscript based on comments from the editor and all reviewers. At present, the revisited manuscript has been uploaded. The following are our specific replies and revision instructions for the questions and modification suggestions raised by reviewers.

Point 1: From the complex networks perspective the article is interesting, hypernetworks have many applications and it is a topic that lacks content. However, I have doubts if the proposed model explores the multi-level properties of the hypernetworks. According with the author's model, there are not so much difference from the hypernetworks, if I am wrong about it, it would be important the authors make the advantages of hypernetwork very clear in text.

Response 1: The real network is diverse and heterogeneous, comprehensive and complex, and the clustering characteristic is particularly obvious in human real life. Simple complex networks based on ordinary graphs have some limitations in characterizing these real networks. Compared with the complex network based on ordinary graph, a hyperedge in a hypernetwork based on hypergraph can contain any number of nodes, and the multivariate couplings between nodes (hyperlinks) can more accurately reflect the more complex social connections, rather than the simple pairwise couplings. For example, in scientific collaboration network, we can only obtain whether the authors cooperate to write papers, but we cannot obtain the number of papers published by the authors, and how many authors cooperate in a paper from a simple complex network based on ordinary graphs. We can obtain the number of papers published by the author and accurately represent the collaborators of the paper from a hypernetwork based on hypergraph. In the hypernetwork of scientific collaboration, the nodes are the authors, and the authors who co-write papers constitute the hyperedges in the hypernetwork. This indicates that hypernetwork is more accurate and clear in representing the real network of diversity and heterogeneity, and it can offer important information that complex network cannot describe.

Point 2: I made the simple mental model, if I have 3 nodes, lets say 1, 2 and 3. What is the difference from connecting the node 1 to 2 and 1 to 3, from a hyperlink connecting 1, 2 and 3 simultaneously? I think the hyperlink would be important for the situations where each 'link dimension' would be associated with a different feature. I would like to see a clarification from the authors about it.

Response 2: Using the above example of scientific collaboration network, we construct this cooperation network by using hypernetwork based on hypergraph, where nodes represent authors, hyperedges represent papers, and a paper may have several authors. We use nodes 1,2, and 3 to represent three authors, connect node 1 to node 2, and connect node 1 to node 3 at the same time. In the scientific collaboration hypernetwork, this means that author 1 and author 2 have written a paper together, and author 1 and author 3 have written a paper together, but there is no cooperation between authors 2 and 3. Hyperlink connecting nodes 1, 2, and 3 simultaneously indicate that authors 1, 2, and 3 have collaborated on a paper at the same time. There is clearly a difference between the two cases.

Point 3: Another important issue from the text is the author's claim that infection spread fast in the hypernetwork. My question on this issue is that it is difficult to compare a standard complex network to a hypernetwork. Would be possible to compare a 1D to a 2D system? I am saying this because I do not think the section 4.2 is a fair comparison.

Response 3: According to the generalized concept of complex network, hypernetworks are included in complex networks, that is, the hypernetworks should be a kind of complex networks, which are not parallel relationship. We originally refer to the complex network based on ordinary graph as complex network, and the complex network based on hypergraph as hypernetwork. In our generating network model, a simple BA scale-free network is a special case of a scale-free hypernetwork. A simple scale-free network describes the pairwise interaction between nodes, and a scale-free hypernetwork describes the multiple interactions. We compare these two structures in section 4.2 to illustrate the influence of such higher-order interaction characteristics brought by hyperlinks on the propagation process (we have also seen such comparison in previous papers, such as ref.[13]). We try to set the same initial conditions to make the comparison fair (the two networks have the same network scale, the initial infected nodes have the same degree, etc.), but due to the different coupling relationships between nodes, it is really impossible to make a "very fair" comparison in these two structures.

Point 4: To sum up, there are two things that I believe require clarification. First, for the proposed model what is the advantage of hypernetwork? Second, besides improving the infection spreading, what is the model advantage in the study of epidemic propagation?

Response 4: For the phenomenon of infection spread in the network, the advantage of hypernetwork is that it expands the pairwise interaction of nodes to multiple interactions. The "micro-community" formed by hyperconnectivity makes the spread of infection easier, which is more similar to the spread of epidemics in the real world (for example, COVID-19 mostly presents clustered infections). In addition to improving the infection spreading, I think our model can provide some immunological methods (non-drug interventions) to suppress the transmission of epidemic diseases, formulate corresponding epidemic prevention and control measures, and well explain the current quarantine measures in various countries to cope with COVID-19. In the paper, we analyze the extent to which each parameter contributes to the spread of the disease, so that we can derive appropriate sequestrated immunization methods to balance economic activities and prevent of the infection, such as isolating a transboundary or a significant spreader to avoid the occurrence of a mass infection event. For example, during the COVID-19 pandemic in China, if a positive infected person was found in a community, company or school, the whole community, company or school would be statically managed, which apparently effectively prevented the widespread and rapid spread of the epidemic. Because a person has a high probability of being infected after coming into contact with a positive infected one. The individual will live in the family, work in the company, or study in the school, which will cause a second generation of infection, and the epidemic will be difficult to control.

Point 5: Minor Revisions:
- The font size of the axis labels in the figures should be increased, they are too small.
- The first time BA scale-free model appear in the text Barabasi-Albert should be explicit.

Response 5: The font size of the axis labels in the figures has been increased.
We assume that the reader is already familiar with the BA scale-free model, so we only present it by reference. In the revisions, we specify it as "Barabasi-Albert" when it appears first time in the text.

Thanks again to the editors and all reviewers for your patient review and guidance.
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