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Motivation Conversion Funnel

Invitation Mechanism

* |nvitation is also everywhere in online games
 The invitation behavior can cascade

A distillation of a user’s journey
Describe how user behavior changes in multiple stages
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« Conversion funnel of a user in the invitation mechanism
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EVERY STAGE
MATTERS

_ Adoption: platform activeness

} Action: e-commerce revenue

How to model information diffusion via invitation mechanism?
« Traditional models ignore the conversion funnel in invitation mechanism.
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Dear user:
Your friend vy 1s inviting you

Friend Invitation Panel

& & to win the gifts together
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ICI: Independent Cascade with Invitation

User roles:
* Inactive state: uninformed (grey); Active states: inviter (red), invitee (yellow), acceptor (orange)

Procedure: Given the seeds, a diffusion instance unfolds in discrete steps
« At step O: all seeds — Initial inviters; others — uninformed

At the subsequent step:

- new inviter v; has a probability p; ; to invite the uninformed friend v;

- if v; becomes an invitee, it has a probability f to be an acceptor (V) @ (v,)
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- if v; becomes an acceptor, it has a probability y to be an inviter " "

(a) Step 0 (b) Step 1-(1)

* This simulation stops when no new inviters exist

(c) Step 1-(2)

(d) Step 1-(3) (e) Step 2-(1)

Output: Given the seeds,
* Accepting spread is the expected number of acceptors directly/indirectly converted by seeds
« Accepting probability of a user is the probability of becoming an acceptor directly/indirectly converted by seeds.

Offline Evaluation Online Deployment

Experimental Settings Application Scenario I: Friend Ranking
« Datasets: 6 real-world datasets (network, seeds, spreads) « Recommend existing friends for players to improve engagement
 Competing models: IC, CT-IC, IC-N, LT, LT-C, F-TM Solution: IC, ICI

- Compute each friend’s influence spread under IC/ICI model
- Rank friends based on their spread in descending order

Table 1: Dataset statistics (K=10>, M=10°).  Table 2: The RMSE of estimating overall spreads (x10°).

Dataset V] 1E] |S| | Spread Type Model | TXG-A | TXG-B | TXG-C | TXG-D | Diggs | Twitter _
TXGA | 153.0K | 23M | 103K | 12.8K | Invitation IC 40.6 32.7 32.7 397 | 409 13.2 - Select the tOp k friends to recommend
TXG-B | 155.5K | 2.5M | 4.9K | 12.6K | Invitation (I:g'NC jgz 1‘138 1‘119 j‘iz 2‘2’3 ‘;ﬁ‘; » Competitor: Intimacy
TXG-C | 1559K | 2.5M 4 4K 11.0K | Invitation ' ' ' ' ' '
LT 97.1 100.0 101.7 88.6 59.6 227.4 : : : : .
TXGD | 133.9K | 21M | 122K | 764K | Ivitation | | 11c | s | vio | s | enn | men | ey - Rank friends based on the number of historical interactions
Diggs | 279.6K | 1.5M | 0.6K 8.1K Vote F-TM 103.1 112.0 113.4 92.2 120.6 241.6 - Select the tOp k friends to recommend
Twitter | 456.6K | 12.5M | 27.0K 38.7K Retweet ICI 11.2 1.7 2.1 13.4 7.2 37.1

Performance on social lottery events of one RPG game
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Invitation Rate 9.60% 6.24% 7.98%
35.15% 32.91% 26.71%

Macroscopic Task: Cascade Estimation

« Given a diffusion model M, estimate the average number of influenced
users from S under M by T simulations

* ICl outperforms all competitors in terms of RMSE (Table 2)

Pay Rate
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17.89%
30.91%

16.85%
24.53%

16.15%
29.80%

Invitation Rate

Microscopic Task: Diffusion Prediction

* Given a diffusion model M, compute the fraction of the number of times
that each user is influenced from S under M over T simulations Application Scenario Il: KOL Selection

* ICl outperforms all competitors on all test datasets but Diggs (Table 3) » Identify k influencers to maximize the event outreach
e Solution: IC, ICI

Pay Rate

Table 3: The AUC (%) and MAP (%) of different models in diffusion prediction.

- Treat IC/ICI as the diffusion model

Model IC CT-IC IC-N LT LT-C F-TM IC+ ICI ) _ o

xca | AUC | 82112008 | 7930+0.10 | 8236+0.10 | 78.29+0.03 | 77.77+0.07 | 77.32+0.17 | 8258+0.12 | 83.36+0.06 - Invoke the greedy algorithm of influence maximization
MAP | 20.07+0.13 | 18.35+£0.08 | 20.34+0.12 | 16.51+0.23 | 16.15+0.19 | 18.99+0.19 | 20.69+0.05 | 20.71+0.12 . Competitor: D egree

rxc.p | AUC | 81.96£0.05 | 80.76+0.05 | 83.06+0.11 | 74.17+0.04 | 73.98+0.10 | 75.95+0.17 | 8330+0.15 | 84.43:0.10 _ _
MAP | 19.48+0.06 | 20.13+£0.06 | 21.05+0.11 | 12.41+0.12 | 12.37+0.14 | 16.10+£0.24 | 21.54+0.18 | 22.05+0.15 - Select k players with the |argest degree Centrahty

rxG.c | AUC | 8226£0.09 | 81.23£0.07 | 83.35+0.13 | 73.560.06 | 73.28+0.07 | 75.06:£0.17 | 83.56+0.13 | 84.90::0.08 . Perf he viral Keti f batt] |
MAP | 18.82+0.12 | 19.42+0.08 | 20.43+0.16 | 11.10+£0.21 | 10.89+0.09 | 13.83+£0.20 | 20.81+0.11 | 21.41+0.09 erformance on the viral marketing event of one battle royale game

xG.p | AUC | 7820£0.04 | 7430£0.11 | 7847£0.08 | 78.12£0.04 | 77.11£0.08 | 7557+0.21 | 7835+0.06 | 78.98+0.07 m__
MAP | 20.04+0.04 | 16.43+£0.06 | 20.03+£0.03 | 20.03+£0.08 | 19.14+0.18 | 20.01+0.14 | 20.08+0.04 | 20.11+0.02

Diggs | AUC | 86:65£0.03 | 82.03:+0.04 | 87.58+0.06 | 87.82+0.02 | 87.83+0.03 | 90.18£0.05 | 88.06£0.03 | 89.670.06 Spread Increment 2286 1923
MAP | 10.1940.02 | 7.25+0.01 | 11.52+0.12 | 11.85+0.08 | 12.02+0.06 | 26.21+0.14 | 12.23+0.03 | 15.95+0.22

Twitter | AUC | 7039+0.04 | 72374004 | 72.88+0.03 | 69.91+0.03 | 69.29£0.05 | 68.80+0.06 | 76.62+0.04 | 77.97+0.04 Invition Rate 46.20% 39 64% 32 44%
MAP | 15.97+0.03 | 19.12+0.04 | 18.2740.06 | 14.35+0.04 | 14.59+0.06 | 15.40+0.04 | 21.17+0.03 | 22.40+0.05
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