Stable Coactive Learning via Perturbation (&) .aumesy

Karthik Raman, Thorsten Joachims (Cornell University)
Pannaga Shivaswamy (AT&T Research), Tobias Schnabel (University of Stuttgart)

Coactive Learning

Coactive Learning: [Shivaswamy and Joachims, 2012] Linear Utility: U(x,y) = w¢(x,y) 22

» Given context x, predict object y to optimize utility U(x,y). Preference Perceptron Algorithm: 2 e QuRe

User Study Results

» Models the interaction between user(s) and learning system. (Proposed in [Shivaswamy and Joachims, 2012]) B WV
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lllustrative Example Theoretical Analysis

e . Preference Perceptron (PrefP)
1. Initialize weight vector wy <— 0. o-Informative

7 Given context Xq predict Feature Vecs Inner Prod. e Feedback:
Vi < argmaxythqb(xt, y). 1|0 +1.0 |

3. Present y;: Obtained by randomly swapping
adjacent pairs in y; with probability p:.

We characterize the utility of
the feedback received y; as:

01 0.0

Small —
. . . Click on Click on Click on brobabili E_ U X > U X
4. Observe clicks. If clicked document is lower Rel Doc rrel Doc irrel Doc oy y[U(x,¥)] > U(x,y)

—

reading till
the end to
fix ranking!

+ a(U(x,y*) — U(x,y)) — &

01 0.0 )
element of pair, move it up by one to get y;.
5. Wii1 <= Wi+ P(Xt, i) — O(Xe, Yt).

6. Repeat from step 2. _ ‘ ol1 0.0 ‘ ‘

Predlcted Rankmg (V) Presented Rankmg (y) N s the presented object.

pu—
. 0 Fed minutes to clari fy extent of discord o SiNg Reuters - 2¢ mins ago Ob b dgt offers short-term help for omy HARTH NGER - AF
ASHINGTON (Reu mber of top Federal Res (ﬁ 5 likely edfur o ‘ ‘
L add\t\:“,‘ monetary ea‘;mg aH)w central bank's meeting la ) ) althou ) ) gress a budget that will provide short-term help to 4iijgegg
. few signals the central bank will move soon ".“h‘u:ez More » ng-term plan to deal with s he ... More »
ed mi arify e i mins ago
WASHINGT ers) - A of top Fe y 53 o]
mww meeting last month, alt 1ere are

» where y* is the optimal and y

change

Weight Vec: | +1.0/0.0 +1.0{00 | +0.6| 0.4 +0.2/0.8 » Note that this is just a

characterization (not an
Perturbed Preference Perceptron (3PR) assumption).
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For n = 10 and 20% » Used to prove regret bounds.
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Fixed Probability 3PR Experimental Results

The regret of 3PR with fixed > Performed offline experiments on a search dataset (Yahoo! LTR) Small loss in performance due to perturbation, but large
swap probability p (i.e. and two news recommendation datasets: RCV1 and News. gain overall (as seen from PrefP[pair] comparison).

Vtipr = p) is: » Simulated user behavior with and without noise. Websearch RCV1
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» PrefP[top]: Preference Perceptron with move-to-top feedback. » Dynamically settlng the swap probability does best:

0.74
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