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What to measure

How to compare Treatment to Control

How long to run test

Start up options

Good test design

Data validation and cleansing

Before your first experiment

Common errors

MultiVariable Tests



Start with objective

Of the site (content, ecommerce, marketing, help/support,é)

Of the experiment

What can you measure to tell you if you met your objective?

Content site: clicks/user, pageviews/user, time on site

Ecommerce: rev/visitor, units purchased/visitor, cart-adds/visitor

Marketing: referrals/visitor, time on site

Help/support: Pct of users engaged, Pct of users who print, 
email or download content, time on site



Measures of user behavior

Number of events (clicks, pageviews, scrolls, downloads, etc)

Time (minutes per session, total time on site, time to load page)

Value (revenue, units purchased)

Experimental units

Per user (e.g. clicks per user)

Per session (e.g. minutes per session)

Per user-day (e.g. pageviews per user per day)

Per experiment (e.g. clicks per pageview)



It is very helpful to have a single metric that summarizes 
whether the Treatment is successful or not ïthe Overall 
Evaluation Criterion, or OEC

Examples:

Content site: OEC could be clicks/user or time on site

Ecommerce: rev/user or lifetime value

Help/support site: Survey responses or user engagement

OEC could also capture monetary value of the Treatment 
effect, aka ROI (return on investment)



Single Treatment

Two-sample t test works well
Large samples sizes => Normal distribution for means

Calculate 95% Confidence Interval for difference in two means

if zero not in the interval conclude Treatment mean different from Control

May have many tests, OEC critical

Multiple Treatments

Multiple applications of two-sample t test

Analysis of Variance

(ὢὝ ὢὅ)  ±  1.96 ίzὢὝ ὢὅ 



Note: 

Averages for 

both variants

P-values

Percent change

Significance

Confidence 

Intervals

103 metrics



P-value is the probability of getting a difference farther from 
zero than observed under assumption of no difference

CI for percent effect must use special formulas

Care must be taken in calculating standard deviations

When randomization is by user, any metric that is not per user 
must take into account non-independence in calculating 
standard deviation

We routinely use bootstrapping to estimate standard deviations



The power of a test is the probability of detecting a 
difference (D) of a given size i.e., it is 1-Prob(Type II error)

Power depends on

Å The size of effect you want to be able to detect, D

Å Variability of the metric

Å Number of users in each group (T/C)

It is typical to determine the sample size needed to 
achieve 80% power
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Example: Total number of users needed to achieve 80% 
power, with equal number of users in Treatment and Control 
and with standard deviation s is
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Often good practice is to start with small percent in 
Treatment and increase when you have confidence 
Treatment is bug-free

Sample ramp up schedule:

1% in Treatment for 4 hours

5% in Treatment for 4 hours Ramp-up period

20% in Treatment for 4 hours

50 % in Treatment for 14 days



Example: Real Estate widget design

Test five alternatives to the current design

OEC: clicks to links weighted by revenue per click

Control T1

T3 T4

T2

T5



The widget that performed the best was the simplest

Revenue increase over control: +9.7%

Note Ronnyôs example earlier compared the best Treatment to another Treatment, not the Control



Triggering

Blocking

Measuring non-test factors

Randomization



Only allow users into your experiment if they ñtriggerò the 
experiment. i.e. a userôs data should only be used in the 
analysis of the experiment if they saw one of the variants

Example: MSN UK Hotmail experiment 

Control: When user clicks on email

hotmail opens in same window

Treatment: Open hotmail in

separate window

Which users do you want to track as part of your experiment?



Factor is controlled such that it affects both treatment and 
control equally, hence not affecting  the estimate of the 
effect

Blocking on a factor is more common than keeping it fixed 
(keeping it constant throughout the experiment)

Advantages to blocking
Can estimate the effect of the different levels of the factor, e.g. what is 
the effect on weekends/weekdays

Can make inference to a broader population



Time (time of day, day of week, etc.)

Bad test design => run control at 100% M-W

then treatment at 100% Th-Sa

Always run treatment and control concurrently in online 
experiments

Content

Ex: If content of a site changes during the experiment it must be the 
same for both Treatment and Control at all times



The Treatment and Control groups should be as alike as 
possible except for application of the treatment

Who is in the experiment

What is done during the experiment

etc.

Updates to the site during the test must be applied to all 
variants in the test


