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EFFORT
https://github.com/MarkusPrim/eFFORT2
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MC Reweighting Tools - EFFORT

Current Status

• Current rework of the original 
version includes
• Speedup (for fitting)
• Improved design for modularity
• Support for the uncertainty 

package

• Not everything supported in 
version 2 yet (implementation 
on demand)

Reweighting & Fitting

• Exclusive semileptonic rates:
• 𝐵 → 𝐷(∗)ℓ𝜈

• 𝐵 → 𝜋ℓ𝜈, 𝐵 → 𝜌ℓ𝜈,
𝐵 → 𝜔ℓ𝜈, (𝐵 → 𝜂(′)ℓ𝜈)

• Modelling of inclusive 𝑏 → 𝑢ℓ𝜈
decays:
• Hybrid MC approach

• Focus on SM and light leptons 
ℓ = 𝑒, 𝜇
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EFFORT – An Overview

Implementation has to 
provide the defined 
interface (helicity 
amplitudes)

BtoV or BtoP implements the 
Lorentz structure of the 
decay, form factors provide 
the helicity amplitudes

Available form factors are:
𝑏 → 𝑐: BGL / CLN / (BLPRXP)
𝑏 → 𝑢: BCL / BSZ

Alternatively:
Calculate angular coefficients 
with given form factors, and 
use the rate defined through 
angular coefficients
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EFFORT – An Overview

• Provides 
• 1D and 4D differential and partial 

rates

• underlying form factors and 
angular coefficients
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EFFORT – Use Case 1: Reweighting

Weights between two 
parameterizations can be 
directly calculated

𝑤 =
Γ𝑜𝑙𝑑
Γ𝑛𝑒𝑤

×
ⅆΓnew
ⅆΓ𝑜𝑙𝑑

Requires:
MC Truth of w, cosL, cosV, chi
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EFFORT – Use Case 2: Fitting

Fitting update

Setup required class 
(same as before)

Prediction

Chi2 to be used with 
the minimizer of your 
choice
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EFFORT – Summary

• Lightweight modular python package for reweighting and fitting of 
semileptonic exclusive decays
• HAMMER is much more powerful but has a more complex interface 

overhead.

• Rather mature and used in several publications

• In-house tool, no “stable release” yet. It is around the corner, if you 
want to use it let me know and I will tag a stable release rather 
sooner than later
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PyRooUnfold
https://github.com/lucao-git/PyRooUnfold

https://gitlab.cern.ch/RooUnfold/RooUnfold
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https://github.com/lucao-git/PyRooUnfold
https://gitlab.cern.ch/RooUnfold/RooUnfold


(Py)RooUnfold – An Overview
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L. Cao

A question of the bias-variance tradeoff



(Py)RooUnfold – An Overview

RooUnfold

• Mature, maintained, and 
documented package based on 
ROOT

• Provides the unfolding methods, 
but no evaluation of the 
methods/parameters

PyRooUnfold

• Not only a python wrapper 
around RooUnfold

• Provides automated evaluation 
of methods and parameters
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PyRooUnfold - Capabilities
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L. Cao



PyRooUnfold – Method Evaluations F.o.M
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L. Cao

Each valid but limited, proper checks require all



PyRooUnfold – An Example
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L. Cao



(Py)RooUnfold – An Overview

2023-03-23 Markus Prim 16

Defines k cutoff



How to Treat Systematic Effects
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Effects of e.g., form factor 
uncertainties on the 
unfolding uncertainty

Reweight MC Truth using 
e.g., EFFORT and repeat 
unfolding and acceptance 
correction simultaneously



Summary

• This was NOT an exhaustive list of available tools

• EFFORT and PyRooUnfold
• Lightweight python frameworks to streamline reoccurring tasks

• Both tools have been used in Belle (II) publications

• If you miss a feature, contact the developers (mail / issue)
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