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communicating data science results 177–179

data publication norms 253
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transdisciplinary research 256
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making 101
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law enforcement 247

lawyers 35

leadership skills 218

legal issues in data science 212–216, 244

Analysis Rubric 62

anti-money-laundering 93

balancing corporate, individual, and government

privacy concerns 131–134
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Level-5 (fully autonomous) cars see self-driving cars
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linear programming 18

location data 139–140, 141–142
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and big data 113–114
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“from algorithms to data to needs” 271–273
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statistics as distinct from 26

terminology 27

see also models
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driving cars
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McNamara’s Fallacy 184, 190–191

measurability 184, 190–191
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medical records 55–58, 69–71, 131–132

see also healthcare
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military technology 245
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model stealing 148–149
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COVID-19 mortality rates 58–60

data modeling culture 15
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healthcare records 57–58

inductive bias 121–124

operations research 19

practical considerations 124–125

theoretical limitations 118–121

money laundering 93

Moore’s Law 124

multi-armed bandit experiment 163–164

multi-party computation 137–138

multidisciplinarity see transdisciplinarity of data
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multivariate testing 163

music industry 78, 257

music recommendation systems 51–54, 66–68

national security 212

national sovereignty 234

natural experiments 165

natural language processing (NLP) 25

nearest-neighbor models 121–122

Netflix 66, 134

neural network models 26

neural networks 22, 27

news feed recommendations 83, 102–103,

196–198

news reporting see journalism

newsvendor problem 18–19

noise levels monitoring 190

non-governmental institutions 251

non-stationarity 118–120, 207

non-parametric models 123–124

normal distributions 123

nudging 198

numerical errors 207

NYU’s SONYC (Sounds of New York City) 190

objective function 14, 43, 96

objectives

Analysis Rubric 61–62

autonomous cars 78

balancing benefit across parties 191–193

challenges 203–205

clarity of 188–191

concerns to the individual 196–203

COVID-19 mortality rates 72

fairness 193–196

healthcare records 70

how to set 187–188

music recommendation systems 67–68

protein folding 69

route finding 77

speech recognition 65

spelling correction 64

targeted advertising 81–82

traffic speed estimation 76

transparency 203

objectivity 175

see also communicating data science results

observational studies 165

online communities see usage communities

online mode 19

online shopping 220

opaque box 12

operations research

definition 14

as foundational field of data science 17–19

key terms 43

large-scale problems 125

optimization 14, 17

transdisciplinary research 255

optimization
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economic benefits 216, 219–220

in machine learning 120

meaning of 11

operations research 14, 17

optimizer’s curse 164

ordering bias 182
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governance 222–223

incentives 221–222

principled decision-making 261

from principles to policies 221–222

outcome measures (design of experiments) 161

overfitting 122

p-values 176–177

pair-matching 162

parametric models 123

Pareto frontier 190

parole decision-making 98–99

fairness 194–195

legal regulation 245

principlist approach 101–102

passwords 143

pattern detection 183

periodic change 119

personal data 126–127

see also privacy issues

personal implications to data 233–234

see also societal concerns

personalization

in advertising 80–82, 116–117, 196–199,

201

filter bubbles 199–200

news feed recommendations 83, 102–103,

196–198

organizational ethics 225–226

privacy issues 201

pros and cons 196–199

reading tutors 97

video games 79, 198

personally identifiable information (PII) 128

pharmaceutical treatment effects 167–168

philosophy, contribution to data science 35, 256

polarization 199–200

political polling 174

political scientists 35

politicians 35

politics

criminal sentencing and parole decision-

making 98–99, 101–102, 194–195

filter bubbles 199–200

news feed recommendations 83, 102–103,

196–198

targeting in political campaigns 96–97

Twitter bots 173

polynomial models 121–122

post-modern Prometheus 274–276

post-secondary education 238–240

pre-screen 167

precision 189

prediction, meaning of 11

pricing of property see house prices

primary education 237–238

principle of least privilege 135

principlist approach 100–105

criminal sentencing and parole decision-

making 101–102

mobility reporting 103–104

news feed recommendations 102–103

organizational ethics 223–225, 261

role of data scientists 260–261

underwriting and insurance 104–105

vaccine distribution optimization 103

privacy issues

balancing corporate, individual, and government

concerns 131–134

data generation and collection 113

differential privacy 136

explainability of results 157

healthcare records 57–58, 59

legal regulation 128–131, 214–215,

245–246

location data 139–140

mobility reporting 85, 103–104

personalized advertising 201

reproducibility 170–171

statistics 120–121

technologies for 134–139

terminology 242

traffic speed estimation 75

unintended consequences of privacy

regulation 140–142

versus usage rights 128–131

user-generated data 117

Private Aggregation of Teacher Ensembles

(PATE) 148

professional ethics 37–38

see also ethical principles

Prometheus (Greek mythology) 274–276

property prices see house prices

prosecutor’s fallacy 181–182

protein folding 54–55, 68–69

provenance (metadata) 115

psychologists 36

public health 84–88

see also COVID-19; healthcare

quality in data science 115–117, 259–260

quant trading 92–93

quasi-experiments 165

race

census data 136

fairness 194–195

randomized controlled trial (RCT) 161–167

randomness 207

reading tutors 97

recall 189

recency bias 172–173

recommendations

filter bubbles 199–200

meaning of 11

news feed 83, 102–103, 196–198
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recommendations (cont.)

videos 83

see also personalization

record keeping 215

recruitment (design of experiments) 161–162

regime change 119

regression

insights into COVID-19 data 9–11

machine learning 24

regression discontinuity analysis 165

regularization 122, 123

regulation see legal issues in data science

reinforcement learning 24, 53

reliability 208–209

replication crisis 169

representativeness 182

reproducibility

Analysis Rubric 61–62

in scientific applications 168–171

reputational risk 208

research and development (R&D)

competition between countries 235–236

focused and transdisciplinary research

255–256

fostering innovation 256–258

resilience 149–153

see also dependability

resource allocation problem 18

respect for persons

criminal sentencing and parole decision-

making 101

definition 43

mobility reporting 104

news feed recommendations 102

as principle 38, 39–40

underwriting and insurance 104

vaccine distribution optimization 103

response time 190

responsibilities, as data scientists 270–271

restriction (design of experiments)

162

retail, impact of optimization 220

retention controls 162

reversion 163

Right to Be Forgotten 215, 251

risk

autonomous cars 77

COVID-19 mortality rates 72

healthcare records 71

terminology 242

toleration of failures 208–209

underwriting and insurance 93–94,

104–105

robotics

automation of jobs 219, 233

impact on being human 202–203

machine learning 26

societal impacts 219

robustness 152

route finding 76–77

sampling 115–116

sampling change 119–120

scale 12–13

challenges due to 125

cons to 249–250

data storage 114–115

economic benefits 216–218

economies of scale 248–250

healthcare records 55–58

legal precedents 212

machine learning 113–114

Moore’s Law 124

research preferences 169

scarcity 192

sciences 30–32

data science applications 89–90

protein folding 54–55

transdisciplinary research 256

scientific experiments see experiments

scientists, communicating data science

results 174–177

search engines

bias 172–173

clarity of objectives 189

as data science application 82–83

optimization 120

secondary education 237–238

secure aggregation 137

secure enclaves 138

secure multi-party computation 137–138
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