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Expected Background - 10% Data
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Pvalue — 10% Data
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Signal Injected — 10% Data
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Signal Injected Pvalue — 10% Data
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Expected Background —
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Pvalue — 100% Data CR
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Expected Background — 100% Data SR Blind
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Expected Background — 100% Data SR Blind
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Expected Background Estimate — ABCD Method
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Expected Background Estimate — 10% Data
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7 . ‘ 1 Error on (A+E) and (B+D)

—o— QObserved

—4- Expected Background | sigma AE up = poisson up err{A+E)
sigma AE low = poisson low err(A+E)

10% Data - Preliminary 1 sigma BD = math.sqrt(B+D)
sigma C = math.sgrt(C)

# Calculate the propagated uncertainty
Z sigma_F _up = math.sqrt(
phes y (partial AE * sigma AE up) ** 2 +

(partial BD * sigma BD) ** 2 +
(partial C * sigma C) ** 2
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sigma F low = math.sgrt(
(partial AE * sigma AE low) ** 2 +
(partial BD * sigma BD) #** 2 +

] (partial C * sigma C) ** 2
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Calculating P-Value using MC Toys

* Run N Toy MC experiments

* Build distribution of test statistic ‘F’ j%m n observed
(expected background) %
8
* Three distributions... 2
* Poisson with mean=(A-+E) "’
* Gaus with mean=(B+D), std=sqrt(B+D) N
* Gaussian with mean=C, std=sqrt(C)
10°
* For each experiment, sample the distributions, 00 25 50 75 100 25 5.0 [
calculate expected background mean r
* Test Statistic: sample Poisson for i in range(ntrials):
with mean = Hr E:E:: : EE:ngggm:Egﬁn:ﬂl{.]{iz?éf;?}5caleznp.Sqrt[[B+[}}I}}
€ s = np.randem.normal(loc=C, scale=np.sqrit(C})

* Get pvalue by integrating (normalized) test L"“;Fn;ijﬁﬁﬁé;ﬁ;ﬂﬁ{imiﬁﬁ £)

statistic distribution from ‘nobs’ — oo distribution F.fill(F)




Calculating P-Value using MC Toys

* Run N Toy MC experiments

* Build distribution of test statistic ‘F’
(expected background)

o
=

Toy MC Samples

o
w

* Three distributions..
* Poisson with mean=(A+E)
* Gaus with mean=(B+D), std=sqrt(B+D)
* Gaussian with mean=C, std=sqrt(C)

101

10°

What if A+E = 07

n observed

* For each experiment, sample the distributions,
calculate expected background mean r
* Test Statistic: sample Poisson

with mean = H¢

* Get pvalue by integrating (normalized) test

statistic distribution from ‘nobs’ — o0

20.0
Test Statistic F

0.0 25 50 75 100 125 150 175

for i in range(ntrials):
A& E s = np.random.poisson{lam={A+E})
B D s = np.random.normal(loc=(B+D), scale=np.sqrt((B+D)))
€ s = np.randem.normal(loc=C, scale=np.sqrit(C})

muF = ((AE s)/(B D s)I*C s

F = np.random. poisson{lam=mu_F)

distribution F.fill({F)




Error when A+E = 07

* If A+E = 0, we can't build a Poisson distribution for the toys

*  We could just force A+E = 1, but that's very conservative
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