Instructions to run the InfluenceModel Software

The InfluenceModel software is based on the paper : A Data-based approach to Social Influence Maximization. 

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:

· For commercial purposes, advance permission of the authors must be taken.

· For academic purposes, proper acknowledgements should be made. 

Contact Author: Amit Goyal ( goyal [AT] cs [DOT] ubc [DOT] ca )

To compile the software, run

$ make 

To run the software, use

$ ./InfluenceModels -c <config-file.txt>

In the config file, one can specify various parameters like input file for friendship graph, propagation log, propagation model etc. These options can also be specified on the command line. If a parameter is present in both command line and config file, the command line has the preference. 

One of the most important parameter is "phase". Depending on its value, different modules of the code are invoked. 

· Seed Selection for Influence Maximization under Credit Distribution Model : phase 12.

· Computing True Influence Spread of seeds under Credit Distribution Model : phase 14.

· Spread Prediction Experiments : phase 13.

· Influence Maximization under IC and LT model : phase 10.

· Generating Input Files : phase 1.

Depending on the “phase” value, parameters that are required by the software may change. Next, we explain the parameters that are needed in each phase. It should be noted that InfluenceModels.cc is the main file and all the modules are invoked from it. In all the files, we use "doAll" method as the central method.

Seed Selection for Influence Maximization under Credit Distribution Model

We use PCModel (Partial Credit Model) in the code to refer to Credit Distribution Model. Code is written in PCModel.cc.

Parameters needed:

1. phase – Must be 12 for influence maximization under Credit Diffusion Model.

2. graphFile – Path to file containing the information about friendship graph. Each line should contain 5 columns, separated by a space. We also provide code to generate the input file in this format (See “Generating Input Files” section).

· Column 1 : User 1 id (must be a positive integer)

· Column 2 : User 2 id (must be a positive integer). User 1 and User 2 are friends. The graph is assumed to be undirected.

· Column 3 : Average time taken (in training sample) to propagate actions from user 1 to user 2. The unit is in seconds.

· Column 4 : Average time taken (in training sample) to propagate actions from user 2 to user 1. Both Column 3 and 4 are in seconds.

· Column 5 : Timestamp (in sec) at which user 1 and user 2 become friends. Put 0 if the graph is static.

3. actionsFile – Path to file containing the information about propagation traces.  Each line should contain 3 columns, separated by a space. 

· Column 1 : User id (must be a positive integer)

· Column 2 : Action id (must be a positive integer)

· Column 3 : Timestamp (in sec) at which the user performs the action. 

4. trainingActionsFile – Path to file containing the action ids which are in training set. Each line has only one column which is the action id. 

5. userInflFile -- File containing the information about user influenceability. Each line should contain at least 3 columns, separated by a space. 

· Column 1 : User id (must be a positive integer)

· Column 2 : Number of actions user performed in the training set.

· Column 3 : Number of actions user performed in the training set for which it is not an initiator


Thus, user influenceability of a user = col3/col2. If there are more columns, they are ignored by the code. 

6. outdir – Output directory where the output should be written.

7. maxTuples – Maximum number of tuples in the action log to be considered. It should be 0 if all the tuples are to be considered.


8. truncation_threshold – Truncation threshold. We use 0.001 in our experiments, unless otherwise mentioned.


9. budget – Number of seeds to be mined. Usually 50.

Output:

The output is created in the <outdir>. The outfile filename is of the form PCCov_<maxtuples>.txt. Each line represents a seed node having five columns:

· Column 1 : Seed user id.

· Column 2 : Influence Spread achieved by the seed set within the neighborhood defined by the truncation threshold. 

· Column 3 : Marginal Influence Spread by the node within the neighborhood defined by the truncation threshold. 

· Column 4 : Current memory usage (in MB).

· Column 5 : Time taken until now (in min).

It should be noted that Column 2 and 3 do not represent the "true" influence spread. To compute true influence spread under the Credit Distribution Model, one needs to run the software again. See the section "Computing true influence spread of seeds under credit distribution model".

Computing true Influence Spread of seeds under Credit Distribution Model

Given a seed set (obtained from either independent cascade model, linear threshold model or from credit distribution model), we now explain how to get the "true" spread of that seed set under the credit distribution model. 

Parameters needed:

All the parameters (and files) are same as above (Section "Seed Selection for Influence Maximization under Credit Distribution Model"), except that the parameters "truncation_threshold" and "budget" are not required. Additional Parameters needed: 

1. seedFileName - It is the path to file name containing seed ids. The first column must be the ids of the seed nodes. Rest of the columns are ignored.

2. propModel – Propagation model. Should be PC. 

3. testingActionsFile – Testing actions file. Each line contains an action id which is in test set.

Output:

The output file is created in the same directory where <seedFileName> is present. The output filename is <seedFileName>_PCCov.txt. Each row represents a seed node. It has four columns:

· Column 1 : Seed number. 

· Column 2 : Garbage. 

· Column 3 : Garbage.

· Column 4 : Influence Spread predicted by CD model. 

Spread Prediction Experiments

In addition to seed selection, we also show spread prediction experiments in the paper. CoverageTest.cc is the main file that handles the spread prediction experiments. In these experiments, we look at the test dataset, and for each action, we take initiators as the "seed set" for that action, and then, ask various models (IC, LT or CD) to predict the influence spread. We take the number of users who perform that action as the "ground truth" spread.

In the code, we use the word "coverage" to refer to spread.

Parameters needed:

1. phase – Must be 13 for spread prediction experiments.


2. propModel – Propagation Model. Should be IC, LT or PC. IC for independent cascade model, LT for linear threshold model and PC (Partial Credit) for Credit Diffusion Model.


3. graphFile – Path to file containing the information about friendship graph. For the format (each row should have five columns), see above. 

4. actionsFile – Path to file containing the information about propagation traces. For the format, see above.  

5. testingActionsFile – Path to file containing the action ids which are in test set. It has only one column which is the action id. 


6. outdir – Output directory where the output should be written.

7. maxTuples – Maximum number of tuples in the action log to be considered. It should be 0 if all the tuples are to be considered.

8. trainingActionsFile – Path to file containing the action ids which are in training set. It has only one column which is the action id. 

Based on the propagation model, we also need additional parameters. 

Additional Parameters required for Credit Distribution Model: 

1. userInflFile -- File containing the information about user influenceability. Each line should contain at least 3 columns, see above for the format of the file.


Additional Parameters required for IC and LT Model: 

1. probGraphFile – File containing influence probabilities/weights on edges. Each line should contain at least 3 columns, separated by a space. First column is user 1 id, second column is user 2 id and the third column is the influence probability of user 1 on user 2. The graph here is thus directed.  The first line of the input file is ignored by code, so the actual data should start from line 2.


2. mcruns – Number of monte carlo simulations to be used. Usually 10000.


Output:

The output is created in the <outdir>. The outfile filename is of the form <model>Cov_<tuples_used>.txt. Each row represents a seed node. If all the tuples are used, the file name is PCCov_0.txt for PC model. The output file has four columns:

· Column 1 : Action id.

· Column 2 : Number of initiators. That is, size of seed set. 

· Column 3 : Actual Spread. That is, number of users who perform the action. 

· Column 4 : Predicted Spread.

Influence Maximization under Independent Cascade Model and Linear Threshold Model

The code is written in MC.cc file. This module selects the seed set under LT or IC model using Monte Carlo Simulations. MC stands for Monte Carlo. 

Parameters needed:

1. phase – Must be 10 for influence maximization under IC/LT model.


2. propModel – Propagation Model. Should be IC or LT.


3. probGraphFile – File containing influence probabilities/weights on edges. Each line should contain at least 3 columns, separated by a space. First column is user 1 id, second column is user 2 id and the third column is the influence probability of user 1 on user 2. The graph here is thus directed.  The first line of the input file is ignored by the code and thus, the real data should start from line 2.


4. mcruns – Number of monte carlo simulations to be used. Usually 10000.

5. outdir – Output directory where the output should be written.


6. budget – Number of seeds to be mined. Usually 50.

Output:

The output is created in the <outdir>. The outfile filename is of the form maxinf_<model>_Greedy_0.txt. Each row represents a seed node. It has 10 columns, out of which only 4 columns are of interests.

· Column 1 : Seed user id.

· Column 2 : Influence Spread achieved by the seed set obtained until now. 

· Column 3 : Marginal Influence Spread by the node. 

· Column 5 : Current memory usage (in MB).

· Column 6 : Time taken until now (in min).

Generating Input Files

The input files: "graphFile" and "userInflFile" that are needed to apply Credit Distribution Model are difficult to generate. We provide the code to generate that as well. The code is based on WSDM 2010 paper (Learning Influence Probabilities in Social Networks). It requires two scans of the actions log  (and thus, it requires running the code twice, with different parameters). In the first scan, the average time delay for action propagation on each edge is computed, and in the second scan, user influenceability scores for the users are computed. The output files of the first scan are used as input for the second scan. 

The main file that is used here is Training.cc.

Parameters needed (First Scan):

1. phase – Must be 1 for learning the parameters. 


2. computeUserInf - It must be 0. 


3. graphFile – Path to file containing the information about friendship graph. Each row represents an edge and each row should have three columns separated with space. Note that in this case, the graphFile should contain only three columns. 

· Column 1 : User 1 id (must be a positive integer)

· Column 2 : User 2 id (must be a positive integer)

· Column 3 : Time (in secs, usually epoch) at which the user 1 and user 2 became friends. If the information is not available, the graph should be considered static and in the input file, the value should be 0.

4. actionsFile – Path to file containing the information about propagation traces. For the format, see above.  It has 3 columns <user, action, timestamp>.


5. outdir – Output directory where the output should be written.

6. maxTuples – Maximum number of tuples in the action log to be considered. It should be 0 if all the tuples are to be considered.

7. trainingActionsFile – Path to file containing the action ids which are in training set. It has only one column which is the action id. 

Output:

There are two ouput files that are created in the <outdir>. One in the name of edgesCounts.txt and other usersCounts.txt. The file edgesCounts.txt has 10 columns:

· Column 1 : User 1 id. Call it u.

· Column 2 : User 2 id. Call it v.

· Column 3 : A_u2v. That is, number of actions propagated from u to v in training set.

· Column 4 : A_v2u. That is, number of actions propagated from v to u in training set.

· Column 5 : A_u_and_v. That is, number of actions both u and v perform. 

· Column 6 : Average propagation time for A_u2v. That is, average time taken for propagation from u to v in the training set.

· Column 7 : Average propagation time for A_v2u. That is, average time taken for propagation from v to u in the training set.

· Column 8 : Garbage.

· Column 9 : Garbage.

· Column 10 : Timestamp at which u and v become friends.

The file usersCounts.txt has 2 columns:

· Column 1 : User id.

· Column 2 : Number of actions the user performs in the action log.

These files are needed as input for the second scan.

Parameters needed (Second Scan):

1. phase – Must be 1 for learning the parameters. 


2. computeUserInf - It must be 1. 


3. training_dir – Directory where the files “edgesCounts.txt” and “usersCounts.txt”, generated from the first scan are located. 

4. actionsFile – Path to file containing the information about propagation traces. For the format, see above.  It has 3 columns <user, action, timestamp>.


5. outdir – Output directory where the output should be written.

6. maxTuples – Maximum number of tuples in the action log to be considered. It should be 0 if all the tuples are to be considered.

7. trainingActionsFile – Path to file containing the action ids which are in training set. It has only one column which is the action id. 

Output:

There are two ouput files that are created in the <outdir>. One in the name of edgesCounts.txt and other usersCounts.txt. This time, the file edgesCounts.txt has 5 columns. This file is in the same format which is needed as "graphFile" for running code of Credit Distribution Model.

· Column 1 : User 1 id. Call it u.

· Column 2 : User 2 id. Call it v.

· Column 3 : Average propagation time for A_u2v. That is, average time taken for propagation from u to v in the training set.

· Column 4 : Average propagation time for A_v2u. That is, average time taken for propagation from v to u in the training set.

· Column 10 : Timestamp at which u and v become friends.

The file usersCounts.txt has 4 columns. This file is in the same format which is needed as "userInflFile" for running code of Credit Distribution Model.

· Column 1 : User id.

· Column 2 : Number of actions the user performs in the action log.

· Column 3 : Number of actions the user performs in the action log, for which it is not the initiator.

· Column 4 : User influenceability. That is, col3/col2.

