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A/B Testing by Interleaving

Sida Wang



My Project

* Evaluating search relevance by interleaving
results and collecting user data
— Interleaving Framework
* Generic, Extensible

— Experiments to evaluate relevance by interleaving

* Based on the paper How Does Clickthrough Data
Reflect Retrieval Quality? by F. Radlinski et al




Evaluating Search Relevance

 Without Interleaving
- Full time human judges -> precision, recall, NDCG
- Compare Search



Compare Search
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Issues
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* But do Microsoft people pick 014 Search or
Google Mini?

* Maybe people tend to pick the left?

* Alters the search experience
— Can never collect a lot of data using this method



By Interleaving
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Result B1 - Useless
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By Interleaving




Considerations

* Minimize impact to UX

— So no demo, it looks exactly like normal search
* Minimize Bias

— Summary normalization

— Interleaving algorithms

* Reliability / performance / and the usual



Experiments | did

e Automated random clicks

* Automated clicks according to relevance
judgments

* Clicks from real people
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Experiments | did

e Automated random clicks

* Automated clicks according to relevance
judgments

* Clicks from real people
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Experiments | did

e Automated random clicks

* Automated clicks according to relevance
judgments

* Clicks from real people
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Method of Analysis (election)

* Vote by query, by user, by session etc.
* query = person, user = state




Summary of Results

Method of Voting 012 vs. 014
oy queries (direct election): 12 vs. 24

oy users (1 vote per state): 4vs. 9

oy sessions (“electoral votes):  5vs. 11

e System does not seem to matter much, but
too little clicks (85) to draw significant
conclusion



What Logically Follows

e Google Mini vs. 014 (after fixing Google Mini)
e FAST vs. 014 (after fixing RSS in fssearchoffice)
* |I'd love to see the results



What can interleaving do?

* Give relevance team more confidence
* Use interleaving for displaying results

* Use interleaving to automatically tune the
search engine

uonIquly



Add Confidence

* |[n addition to very traditional measures like
NDCG, Precision and Recall. It is nice to have
another independent metric.

* Automatic
— Does not require human judgments

* Scalable
— Small impact to UX



What can interleaving do?

 Give relevance team more confidence
* Use interleaving for displaying results

* Use interleaving to automatically tune the
search engine

uonIquly
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What can we do?

 Give relevance team more confidence
* Use interleave for displaying results

* Use interleaving to automatically tune the
search engine

uonIquly



Automatic Tuning

 Many relevance models, each is good for a
particular type of corpora (specs, user data,
academic articles, product catalog, websites)

e Use interleaving in 10% of searches

e Use user click data to:

— Automatically and dynamically decide on the best
model, or tweak model parameters
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Automatic Tuning — Pair wise?

* Pair wise comparisons scales poorly

e But there seems to be “strong stochastic
transitivity”
— Given locations A, B,C
—If A>B > Cthen A, > Max(A,;, Agc)



How to Interleave

 Balanced
e Team Draft



Balanced Interleaving

Algorithm 1 Balanced Interleaving

Input: Rankings A = (ai1,a2,...) and B = (bi1,b2,...)

I e—()ika — 1;kp — 1;

AFirst «— RandBit(}....decide which manking gets priority

while (ka < |A|) A (ks < |B|) do

vovif not at end of A or B
if (ko < k) V ((ka = k) A (AFirst = 1)) then

if Alk,|€1 then I—1I+Alk,] .. append nert A result

E. — k.41
else

if Blky] €1 then [ — I+ Blky]| .. append next B rosult

ky — ky + 1
end if
end while
Output: Interleaved ranking [

More formally, denote A = (a1,a2,...), B = (b1, b2, ...),
I = (iy,192,...), and let cy,ca,... be the ranks of the clicks
w.r.t. I. To estimate I, [13] proposes to use the lowest
ranked click, namely | &= ¢, = max{ey,e2,...}. Further-
more, to derive a preference between A and B, one compares
the number of clicks in the top

k= [I]lﬂ{j : {iﬂmn: =ﬂ.?.:|-"".l |:T-'-'1'.|'|.-u..'|: = b.i',]! I:I]']'

results of A and B. In particular, the number h. of clicks
attributed to A and the number hy of clicks attributed to B
15 computed as

ha = {e5 1 1c, € (@1,...,ax)}| (2)
hy = |{e; 1igy € (b b )} (3)

If ha = hy we infer a preference for A, if ha < hy we mfer a
preference for B, and if ha = hy we mfer no preference.
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A/B Testing By Interleaving

Result B1 - Useless

Result B2 - Useless

Result B3 - Useless

Result B3 - Useless

m A2 - Relevant




