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Message Spreading Process as a Network
We reconstruct the spreading process as a dynamic network using individual logs from WeChat’s develop-
er APIs. Each log represent a 3-tuple, (u, v, t), that denotes a directed share event from user u to v at time t, 
where each user is characterized by an unique OpenId for the particular client.

Then, we assemble the network, H = (V , Et , X), where V is a set of users, Et ⊆ V × V is a set of links between 
users, euv; t ∈Et , denotes a directed link from user u to v, (u, v ) ∈V, at time t,  and X is a V× K attribute 
matrix that contains other knowledge about the user, such as his/her gender, city of living, interests, etc.

Note H is embedded in a larger, possibly unknown, static social network, G.
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We de�ne four measures for each node in the dynamic network, H, to identify and rank the in�uential 
customers for targeted marketing.
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Abstract
We present a novel social customer relationship management system (Social CRM) that can collect, visualize, and analyze a customer network [1, 2]. Its working procedures are, (1) it provides various HTML5 mini-app 
templates for clients to customize into their marketing campaign which can only be accessed through the WeChat mobile app; (2) it reaches the clients’ customers when they visit the shops to scan an QR code with 
their phone or click the post that derived from the mini-app which his/her friends shared on the WeChat Moments Wall; (3) when a customer, A, accesses the page posted by another customer, B, we assume that the 
campaign reaches A from B; (4) we retrieve the logs of share events containing a source/target OpenId, and a timestamp through the WeChat developer APIs; (5) we reconstruct the spreading process as a network 
using the logs; (6) �nally, we visualize and identify in�uencers in the network for targeted marketing. In the �gure of system overview below, we show a typical network. Each node represents an individual that had 
accessed the mini-app, and the directed edges associated with the node indicate who else were involved in the process.

The system is now deployed in Sensoro [3], with clients mostly running a restaurant. It has attracted 18,000,000 independent customer accesses since Dec. 8, 2015, and collected hundreds of independent networks, 
one for a spreading process, with the largest one containing 88211 nodes and 64758 edges. This is the �rst social CRM to our knowledge as a social analytic engine [4] for large on-line networks.

We create the Social CRM system using the MongoDB–ExpressJS–AngularJS–NodeJS (MEAN) web programming 
stack, which communicates with an independent Python process that calls the graph-tool module (implemented 
in C++) for intensive calculations, such as centrality, graph layout, and graph partition.

System Overview – the Network Analysis Web Module

Infowindow (with clickable nodes), showing the node-type attributes, such as:
– avatar 
– nickname, gender, city of living
– measures of spreading in�uence

When a node is clicked, the two colors of its belonging edges show the inbound links 
(blue, when the node clicks its friends), and the outbound links (pink, when other 
nodes click the node)

The graph layout is pre-calculated as SFDP format, and the communities (no labelling, 
only pure algorithmic outcome) is carried out in the louvain way.

Time panel and scroll bar: segmenting timestamps into hours or days
– One can time snapshot the network at ease

Control toggles: zoom in/out, turning on the evolution of network with three paces
– Complex network evolution can be directly seen from the browser

Concluding Remarks
Question 1: How to learn a model and parameters that �t well the spreading process in the data?

Question 2: How to utilize the rich node-type metadata to contribute the “attribute-based” in�uence 
maximization problem? For example, how to �nd seeds to deliver memes that in�uences the most 
people who live in Seoul?

Question 3: Can we predict the popularity of a marketing campaign?

w/ zeroMQ
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We present a Social CRM that is possibly the �rst one to store and analyse large on-line social networks through 
WeChat. The network is visualized dynamically directly from the web browser, with clickable nodes showing the 
metadata of each node. To promote targeted marketing, we calculate the e�ective in�uence measure for each 
node of the spreading network. We rank the nodes that our client can send them coupons directly from the Social 
CRM. Such bussiness rationale is proven e�ective in China.

The data is currently not publicly available. Please contact Tony <tony@sensoro.com>, CEO of Sensoro, if you 
would like to access the data. If you are just interested to work further on the topic (web system or network re-
search), please contact Tzu-Chi <junipertcy@gmail.com> or tweet @oneofyen. 

* via depth-first search

A FaceDetection type mini-app

QR code to the DEMO video

– The title background picture is the Dongdaemun Design Park Plaza (taken during NetSci2016) in Seoul, to be in memory of Zaha Hadid (1950 – 2016), who also designed Wangjing SOHO in Beijing (Sensoro’s headquarter).

– for H = (V~104, E~104), total calculation time ~ 3 min [2.1 GHz, 4 GB RAM] 

#Edges*#Networks #Nodes*Name of app Description (as a campaign)
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