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19 19 # Only use spaces to indent your .yml configuration.

20 20 # ===

2121 # You can specify a custom docker image from Docker Hub at your build environment.
22 + image: java:8

Omar Darboe 10 hours ago

You'll also want to add the android-sdk to the list of caches to speed up the build. It'll probably save the

build at least 4 minutes or so. I'll add a task to remind you.
Reply « Like » Create task - Create Jira issue

Spike packages to cache

Jane Rotanson 2 hours ago
Good cache! Pun intended & Thanks, I'll do that.
Reply « Like « Create task - Create Jira issue

[E) MOB-144 Evaluate adding android-sdk package to pipelines
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tenantid pre Distribution of metric value
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To detect 5% difference in mean, with a = 0.05and 1- =0.8 ...

752,701

samples per group
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Controlled experiment Using Pre-Experiment Data
(CUPED)



How CUPED
Works

Metric baseline before Metric measured
experiment during experiment

( covariate: x ) ( metric: y )
Core Idea

Experiment
Start




How CUPED Experiment metric (y ) CUPED-adjusted experiment metric ( y* )

Works
Sampling Distribution of mean difference

Sampling Distribution of mean difference
|

Core Ildea

Frequency
Frequency

Mean difference Mean difference

~

Remove variance caused by pre-
experiment metric baseline (x)




How CUPED
Works

Experiment Metric Pre-Experiment Metric baseline

E(y):u E(X)=T

N4

CUPED-adjusted Experiment Metric
y'=ytclx —1)

E(y") =E(Qy)+c(E(x) — 1)

=u+c(t—1) _ Cov(y,x)
= f}« €= Var(x)

Var(y*) =Var[y + c(x —1)]
= Var(y) + c*Var(x) + 2c¢ - Cov(y, x)
Cov(y,x)

Cov(y,x)
=Var(y) + (- W)zVar(x) +2 (— If;’gx’; ) -Cov(y,x)
Cov?(y, x)
=Var(y) - Var(x)

Cov?(y,x)
= Var(y) - Var(y) Var(x) . Var(y)

=Var(y)- (1 -pZ,)
< Var(y)




tenantid cohort pre post_sim

001913c1-48dd-41cc-966b-d7dedfd66514  ctrl 15 40
HOW CU PED 0023bb83-c571-4279-818b-81c909020243 trt 58 107
008d7113-d150-4354-9239-1ae9c0b585d3  ctrl 27 30
WO rkS 00b9804e-70b5-4¢71-88a5-665b56d5df9b  ctr 7 124
0112e393-4883-4949-b997-7e7db34c123f  ctr 844 3065
012c6876-10b1-4585-bf69-0a685af14ala trt 1409 2665
014e8967-a9ad-407c-ae23-8cf41d3d2991 trt 222 53
theta = cov(post sim, pre) /var (pre)

post sim cuped = post sim - theta*(pre - mean(pre))

\A QC t-test

tenantid cohort pre post_sim post_sim_cuped
| m |ementation 001913c1-48dd-41cc-966b-d7ded4fd66514 ctrl 15 40 4467.592466955704
p 0023bb83-c57f-4279-818b-81c909020243 trt 58 107 4484.059181873294
008d7113-d150-4354-9239-1ae9c0b585d3 ctri 27 30 4443.490154839683
00b9804e-70b5-4¢71-88a5-665b56d5df9b ctrl 7 124 4560.994008366385
0112e393-4883-4949-b997-7e7db34c123f ctrl 844 3065 6518.357738273883
012c6876-10b1-4585-bf69-0a685af14ala trt 1409 2665 5454.373876144537
014e8967-a9ad-407c-ae23-8¢f41d3d2991 trt 222 53 4237.327582954333




Sample Size

1,000

2,000

3,000

4,000

5,000

Original Metric ( post_sim)

mean : 3,096
sd: 14,185

mean : 3,208
sd : 34,406

mean : 2,919
sd : 12,367

mean : 3,080
sd : 33,517

mean : 3,901
sd : 50,207

CUPED adjusted Metric ( post_sim_cuped)

mean : 3,096
sd : 1,508

mean : 3,208
sd : 2,057

mean : 2,919
sd : 1,650

mean : 3,080
sd : 2,038

mean : 3,901
sd : 1,567



Sampling distribution of mean difference
(original metric)
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Statistical power comparison
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Factors that affect CUPED



The higher the better

var(y) = Var) - (1 {0iy)



Coverage

| :
pre-experiment period ‘ experiment period

)

Experiment Units enrolled with pre-experiment data
Start B Units enrolled without pre-experiment data




Choosing other covariate



As long as the treatment does NOT affect the covariate

E(Xc) — E(Xt)






Well...kinda



CUPED ANCOVA

theta = cov(post, pre)/var (pre)
= = * —
post cuped post theta* (pre mean (pre) ) 1m(post ~ pre + cohort)

Call:
Im(formula = post_sim ~ pre + cohort, data = rd_cuped_sample)

t.test (post cuped ~ cohort)

Residuals:
Welch Two Sample t-test Min 10 Median 30 Max
-120404 -150 8 147 89628
sim_cuped by cohort
-2.6958,/)df = 8838.3, p-value = 0.00703§‘,/ Coefficients:
ive hypothesis: true difference in means is not equal to 0 Estimate Std. Error t value Pr(>|t])
95 percent confidence interval: (Intercept) -93.4427750 33.3436476 -2.802 0.00508 ==

-219.06128 -34.60611 pre 1.1623613 0.0007037 1651.698 < 2e-16 ***
sample estimates: ( 47.0517726 .00704/**
mean in group ctrl mean in group trt X

3468.314 3595.148

w
Difference = 126.834

ignif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 * " 1

Residual standard error: 2353 on 9997 degrees of freedom
Multiple R-squared: 0.9963, Adjusted R-squared: 0.9963
F-statistic: 1.364e+06 on 2 and 9997 DF, p-value: < 2.2e-16



Statistical power comparison
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Different way of solving
problem

CUPED is simple to implement and
performant from a coding perspective
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Thank you!



