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1 Glossary of Symbols

We assume that given the context some of the overlap between physics terms and statistics/ machine
learning terms become obvious to understand from context.

Symbol PHYSICS Term

A Amplitude

0, ¢ Angle

b Background

s Signal

o Cross-section

€ Efficiency

E Energy

Line Integrated Luminosity

j Jet

1) Lepton (e.g., e, U, T)

m Mass (e.g., my,)
Momentum

CL, = -2 Confidence level statistic for exclusion

M Pseudo-rapidity
y Rapidity
u Signal strength (generic)

Cw Wilson coefficients (e.8. ¢y, Chox)

Table 1: Glossary of common physics terms and symbols. It is unfortunate that o
is used for both cross-section and for uncertainty, but there is little risk of confusion.



Symbol STATISTICS Term

p(x) Probability over x

p(A|B) Conditional probability

H, Null Hypothesis

H, Alternative Hypothesis

I(w) Bayesian prior

p(A,B) Correlation coefficient

C or C(u) Coverage

d Data (generic)

< Likelihood

Lorof Profile likelihood

Eyp,[f(x)] Expectation value of f under the probability distribution p
A Mean value

M Model

u/0 Parameter of interest (generic)

v Nuisance parameter

o Uncertainty

O gtat Statistical uncertainty

O gyst Systematic uncertainty

y=a+bx linear model

SBI Simulation-based inference / Likelihood-free inference
N (U, %) Multivariate normal distribution with mean u and covariance &

Table 2: Glossary of common statistical terms and symbols



Symbol ML Term

7 Dataset: typically 2 = {(x;, y;)}!_; with n samples

X Input feature vector (observation); x € R for d-dimensional input

y Target variable: label for classification, value for regression

Z Latent variable or compressed representation (e.g., in autoencoders)

¥y Model prediction (output) for input x

f(x) predictive model acting on the phase space x (target of ML optimization)

f(x]|0) or fo(x) ML surrogate model acting on the phase space x and parametrized by 6 (e.g.,

neural network)

0 Model parameters (weights)

6 Estimated or optimized model parameters

l generic layer of a deep model

L(y,¥) Loss function comparing prediction and ground truth

¢ Per-sample loss: £; = L(y;, J;)

VgL Gradient of loss function w.r.t. model parameters

7 Learning rate (step size in optimization)

E Expectation operator (used in statistical risk, regularization, etc.)
A Hypothesis space (set of all possible models considered)

R Risk (expected loss): Z(f)=E[L(y, f(x))]

Remp Empirical risk: average loss over finite dataset

€ Small tolerance, perturbation, or error bound

p(x) Probability density (or mass) function over x

p(y|x) Conditional probability of y given x

KL(pllq) Kullback-Leibler divergence between distributions p and g
RelLU, tanh, o Common activation functions (rectified linear, tanh, sigmoid)
h® Output of the [-th layer in a neural network

w® pd Weight matrix and bias vector of layer [

Table 3: Glossary of common ML terms and symbols
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