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noise-to-signal ratio, 224

nominal variables, 32, 321

non-binary causal variables, 522

non-compliance, 568

non-parametric regression, 174, 426

non-treatment group, 560

nonlinear patterns, 179, 201

nonlinear relationships, 398

nonresponse, 578

normal distribution, 84

np-hard, 402, 432

null hypothesis, 148, 249

observable outcome, 522

observational data, 113, 191, 287, 539, 540, 595

observations, 4

omitted variable bias, 269, 543, 595, 660

omitted variables, 276

one-sided alternative, 148, 158

optimal classification threshold, 475

ordered categorical variables, 322

ordinal variables, 32, 321, 322

ordinary least squares (OLS), 181, 182, 185, 194, 197,

234, 263, 326, 379, 389, 407, 408, 435, 614,
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original data, 366, 370, 377

outcome variable, 97, 100, 366, 520, 521

outlier, 65

overfitting, 290, 378, 403, 421, 440

p-hacking, 163

p-value, 154, 250, 277, 564

panel data, 5, 34, 534, 640, 665, 688

panel regression in first differences, 666

parallel trends, 641

parallel trends assumption, 629, 633, 652, 682, 684,

694

parameters, 84, 91

Pareto distribution, 92

partial dependence plot (PDP), 445

path diagram, 533

pathway, 521

penalty for model complexity, 379

per capita measures, 210

percentage change in variables, 338

percentage difference, 202

percentiles, 72

perfect collinearity, 274

Phillips–Perron test, 362

piecewise linear spline, 215, 277

placebo effect, 579

point prediction, 368

polynomial, 216, 277

pooled cross-sectional data, 640

pooled time series, 655, 659, 671

population, 18, 119, 122, 145, 378, 431, 549

positive spillovers, 576

positively correlated, 108

post-prediction diagnostics, 410

potential outcomes, 522, 535, 540, 560, 621

potential outcomes framework, 522, 531

potential treated/untreated outcome, 522

power calculation, 563

power-law distribution, 92

pre-intervention, 631

pre-intervention dip, 694

pre-intervention outcome, 622

pre-intervention trends, 630, 654, 668

precision of regression coefficient estimate, 238

predicted probability, 299

predicted value of linear regression, 184

prediction, 290

prediction error, 369, 373, 413

prediction interval (PI), 243, 244, 368, 399, 403, 410

prediction intervals, 397

predictive analytics, 366, 387

predictive data analysis, 366

predictive model, 366

predictor variables, 366

principal component analysis, 110

probability, 60, 458

probability distribution function, 90

probability prediction, 368, 458

probit, 307, 462

proof beyond reasonable doubt, 250

proof of concept, 250

propensity score, 604

propensity score matching, 604

Prophet, 497

proxy variable, 110, 223

pseudo R-squared, 313

pseudo-intervention, 694

publication bias, 164

quadratic function, 216

qualitative variables, 31, 279, 398
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quantiles, 72

quantitative causal variables, 527

quantitative prediction, 368

quantitative variable, 31, 521

R-squared, 188, 276, 290, 312, 375, 377, 660

random assignment, 535, 539, 556, 560, 564, 630

random forest, 439, 440, 445, 475

bagging, 440

bootstrap aggregation, 440

decorrelated trees, 441

probability random forest, 476

pruning, 440

variable importance, 444

random numbers generated by computers, 561

random sampling, 19, 561

random walk, 333, 345, 491

random walk with drift, 334

range, 73

ratio variable, 32

reduced form of IV, 611

reference category, 279

refinement, 317

regression, 172, 402

analysis, 172, 203

dependent variable, 173

estimator of regression coefficient, 181

left-hand-side variable, 173

linear, 237, 445

level–log, 206

log-level, 206

log-log, 206

multiple, 172, 267, 291

parametric, 174

residual, 184

right-hand-side variable, 173

reverse, 189

simple, 172, 267

slope of linear regression, 179

smoothing non-parametric, 174

spurious, 344

tables, 253

time series, 651, 653

weights, 228, 625

x–x, 269

regression toward the mean, 190

regression tree, 419, 430, 439

cost complexity pruning, 426

pruning, 426

automatic pattern detection, 432

bins, 419

branch, 419

bucket, 420

building, 419

complexity parameter, 421

cutoff point, 419

growing, 419

level, 420

node, 419

relative error, 420

splitting, 419

step function, 420

stopping rule, 420, 421

terminal node, 420

top node, 419

variable importance, 431

regression-discontinuity design (RDD), 613

relational data, 39

relative change in variables, 338

relative differences, 202

relative frequency, 60, 102

repeated samples, 122

representative sample, 18

residual, 351

results table, 80

reverse causality, 539, 654

reverse causality mechanism, 542

root mean squared error (RMSE), 375, 403, 420, 490

robust SE formula, 239

robust standard error (SE), 241, 254, 273, 351

robustness checks, 49, 219

ROC curve, 468

root-n convergence, 126

running variable, 613

sample, 18

sample design, 393, 460

sample size calculation, 563

sampling, 18

sampling distribution, 126

saturated models, 325

scaffolding, 69

scale variables, 32

scale-free distribution, 92

scatterplot, 104, 291

search algorithm, 327, 408, 419

season dummies, 344

seasonal binary variables, 492

seasonality, 332, 333, 344, 393, 491, 652

selection, 541, 642

selection bias, 45

self-selection, 541

sensitivity, 467

serial correlation, 349, 351, 500, 652, 666

short-horizon forecasts, 488, 500

shrinkage, 407

sign the omitted variable bias, 596

simple SE formula for slope coefficient of linear

regression, 238

simulation exercise, 124

skewed distributions, 62, 73

skewness, 73, 107

slope coefficient, 179, 343

sources of variation, 113, 536

specificity, 467

spillovers, 576

splines, 277

spurious correlation, 344
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stability, 385

stacked bar chart, 102, 103

standard deviation (SD), 73, 565

standard error (SE), 123, 276

standard error formula, 134

standard error of the predicted value, 243

standard normal distribution, 84

standard prediction error, 244

standardized difference, 73

standardized value of a variable, 73

stationarity, 345, 349, 385

stationary time series variable, 333

statistic, 72, 120, 123

statistical dependence, 108

statistical inference, 119, 135, 148, 237, 241

statistically significant, 250

step function, 174

stock variables, 33, 330

string variable, 31

subjective probability, 61

subjects, 520

summary statistics, 72

survey experiment, 557

survival time variables, 322

synthetic control, 683, 684, 695

t-statistic, 149, 249

t-test, 149, 283

target observations, 366

target variable, 366

terminal node, 426

test sets, 489

test statistic, 149

testing, 149

a model, 381

against a one-sided alternative, 251

ambiguous identification, 43

hypothesis tests, 564

joint hypotheses, 251, 252, 275

more than one coefficient, 251

multiple hypotheses, 160

power of test, 154

size of test, 154

two-stage least squares, 612

Type-I error, 151

Type-II error, 151

text parsing, 416

thought experiment, 589, 590

tidy data, 35

tidy data tables, 35, 691

time fixed effects (dummies), 661, 671

time index, 338

time series data, 5, 34, 330, 488

time series frequency, 34

total effect of the intervention, 526

training a model, 380

training–test method, 381

treated group, 560

treated subjects (units), 521

treatment, 540

treatment effect, 523

treatment group, 560

treatment variable, 521

trend, 332, 491, 333, 344, 652

trend line, 493

true value of a statistic, 120, 333, 344, 652

tuning parameter, 442

TwoSLS (2SLS), 612

two-sided alternative, 148

type of graph, 69

Type-I error, 151

Type-II error, 151

unbalanced panel, 5

unbalanced panel data, 677

unbiased probability prediction, 314

unbiasedness, 126

uncorrelated, 108

underfitting, 378

uniform distribution, 92

unit root, 334

unit root test, 362

unobserved heterogeneity, 616

untreated group, 560

untreated subjects (units), 521

unwanted mechanism confounder, 542, 642

usage of a graph, 68

value labeling, 48

variable labels, 48

variable selection, 597

variables, 4, 427

variance, 73

variance of prediction, 376

vector autoregression, 505

violin plots, 78, 104, 108

web scraping, 13

wide format for xt data, 37

winsorization, 461

wisdom of crowds, 439

within R-squared, 660

within-subject comparison, 534, 651, 660

work set, 403

workfile, 35, 460

xsec data, 5, 33

xt data, 5, 34

xt panel data, 660, 661

xt panel regression, 688

y–y plot, 291, 312, 410

year-over-year differences, 344

Youden index, 472, 475, 485

z-score, 73, 110

Zipf’s law, 92
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