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Introduction

 Motivation 
This paper addresses the challenge of learning from peers in an online multitask. 

Instead of always requesting a label from a human oracle, the proposed method 

first determines if the learner for each task can acquire that label with sufficient 

confidence from its peers.



Problem Setup

K tasks, where the 𝑘-th task is associated with 𝑁𝑘 training examples

hinge losses on example

𝑘-th task model`s output for the received 𝑥(𝑡)

The parameter of the model for 𝑘-th task  

 Symbolic meaning



Method of Learning from Peers

 Current task model`s confidence

measure the confidence of the 𝑘-th task learner on this example

a Bernoulli random variable 𝑃(𝑡) for the event                            with probability

 Peers` task model`s confidence

a Bernoulli random variable 𝑄(𝑡) for the event                            with probability

𝜏𝑘𝑚 relationship between tasks using the 

cross-task error 𝑙𝑘𝑚

Adaptive Smoothed Online Multi-Task 
Learning          NIPS-2016



Active Learning from Peers

Conventional Uncertainty

Current task model`s confidence

Peers` task model`s confidence

Update the model parameter 𝒘
(when made a mistake)

Update the task relationship 𝝉



Theoretical Analysis

 a theoretical mistake bound

 the expected number of label requests



Experiment

 Dataset

Landmine Detection data

Spam Detection data 

Sentiment Analysis data 

 Method baseline

Random

Independent: chooses the examples via selective sampling independently 

for each task

 Method of this paper

PEERsum

PEERone

𝑏1 = 1 𝑏2 is tuned from 20 different values



Experiment

Average rate of 
mistakes

Average rate of 
label and peer 
requests

Average rate of 
(training) mistakes
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